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Eryngium tricuspidatum L. (Apiaceae)
Cladanthus mixtus (L.) Oberpr. & Vogt (Asteraceae)
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AcOEt : acétate d’éthyle

MeOH : méthanol

ACN : acetonitrile

CDCls : chloroforme deutérié

CDs30OD : méthanol deutéré

CCM : chromatographie sur couche mince

CC : chromatographie sur colonne ouverte de silice
EPC : Extracteur de Partage Centrifuge

VLC : chromatographie liquide sous vide

HPLC : high performance liquid chromatography
SiO2: gel de silice normale

Cis: Silice greffée

ax : axial

éq : équatorial

quint : quintuplet

sept : septuplet

q : quadruplet

qd : quadruplet de doublet

d : doublet

dd : doublet de doublet

ddd : doublet de doublet de doublet

dt : doublet de triplet

t : triplet

td : triplet de doublet

tdd : triplet de doublet de doublet

ddl : doublet de doublet large

dl : doublet large

s : singulet

sl : singulet large

m : multiplet

[ :large

RMN 'H : résonance magnétique nucléaire du proton
RMN *=C : résonance magnétique nucléaire du carbone 13
COSY H-H : correlated spectroscopy

HSQC : heteronuclear single quantum connectivity
HMBC : heteronuclear multiple bonding connectivity
NOESY : Rotating frame overhauser effect spectroscopy
NOE : nuclear Overhauser effect

RMN : résonance magnétique nucléaire

0 : déplacement chimique exprimé en ppm

J (Hz) : constante de couplage exprimée en Hz

SM : spectrométrie de masse

EI : impacte électronique

ESI : spectrométrie de masse par electrospray

FAB : Fast Atom bombardement

uma : unité de masse atomique

m/z : masse/charge d’un ion

UV : ultra-violet

Réf. : référence
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231 CD;0D ) 4 P4 S )l HMBC ) ik :-16- &8 ) JS5
233 CD;0D ) & P4 S jall MS ES- AliSll capla ;- ]7- o8 JS4
233 P6 S 4l CD;0D ) (8 P4 S jall RMN-'H Il caula 1-18- &85 JS
232 P5 S all 40 631 Aidll; -19-08, IS4
235 CD;0D ) & P4 S )all RMN-'H ) s :-20- 28 JSG
234 P5 S pall 40 g3 Aidll: 21085 IS4
236 CD;0D ) 8 P6 S jell ALY ddlhae Capa 122 o8 ) JSU
239 P7 S all Jp0 4580 RMN- BC ) il 12 o8 5 (S50 2308 ) JS4
239 CD;0D I ¢ P7 S )all RMN-'H I sk :- 24-08 ) JS5
240 CD;0D 1 2 P7 S all COSY ) candal aadi 1-25- a8 5 JS&
240 CD;0D 3 2 P7 S )l HSQC Jl canla :-26- a8 5 JS4
241 CD;0D I 8 P7 S )l HMBC ) aal o :-27- o8 ) (<G
238 P8 S Il JSaed COSY s HMBC <olallad calida 8- J<4
244 CD;0D 31 (8 P8 X all RMN-'H ) aila :-29- o8 ) K&
247 P9 S all (£l RMN-TH A casda -30-J<5
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250 CD;OD 1 (8 P10 S )l RMN-'H ) sk :-31- o8 5 JS5
248 CD;0D 1 (P10 =S yall 43 5¥) diall -32-JS
250 CD;0 2 P10 <SS jall gy, 4380 RMN-TH PC ) cada 12332 o8 5 JSi
252 CD;0OD 1 8 P11 S ol RMN-'H I canda :-34- o8 5 JS5
255 CD;0D 4 P12 S )l RMN-'H ) il :-35- a8 5 JS&
255 CD;0D I (& P12 S jall 48 RMN-TH PC Al ik :-36- 28 JS4
261 CD;0D 4 P13 S )l RMN-'H ) il :-37- o8 5 JS&
261 CD;OD 4 2 P14 S 3ll RMN-'H Il cada :-38- o8 ) <G
262 CD;0DY & P14 S yall 7, 40385 RMN- PC ) cida :-39- 8 ) J<i
262 CD;0D 1 (2 P1 < )l COSY ) caha :-40- o8 5 JS5
263 CD;0D 2 P1 S )l HSQC ) o -4 - o8 ) K4
262 CD;0D 1 & P1 S U HMBC Jl b 1-42- a8 5 (&
266 CD;0D 1 P15 Sl RMN-'H J il :-43- a8 ) JSG
266 CD;0D 2 P15 S yall 7, 4385 RMN-'H BC ) s 1-44- &8 ) J<4
268 CD;OD 1 (P16 S 3l RMN-'H ) cada :-45- 285 J<
268 P16 S _all J)1,, 468 RMN-'H BC Jl cauk 1-46- a8 JS4
269 CD;0D I 2 P16 S 3 HSQC J) sk :-47- &8, IS4
272 CD;0D ) & P17 S jall /0 46385 RMN-'H Il ks :-48- o8 5 S
273 CD;0D I 2 P17 S 3l COSY JI ks :-49- &8, <
273 CD;0D 31 8 P1 S )l HSQC ) s :-50- a8 5 JS&
274 CD;0D I (8 P17 «S Wl HMBC J asha 1251 - o8 5 JS&
274 CD;0D 1 8 P17 S jall 1y, 4885 RMIN- PC ) cada 1252 o8 5 JS&
271 P17S el ad ¥ dad) ;- 53-Jsa
2717 CD;0D I 2 P18 S jall 48 RMN-TH PC A s o= 5448 ) JS4
277 CD;0D ) & P18 S yall J,, 4885 RMN- PC ) cuha - 55-48 ) JS4
278 CD;0D I 2 P18 =S 1l COSY Al cahal i - 56-08 5 JS&
278 CD;0OD I & P18 S WU HSQC Jl ik :-57- a8 ) <
279 CD;0D ) & P18 S I HMBC ) asha ;-58- 28 ) J<&
275 P18 S el 40 g¥) 4l -59- <4
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283 CD;0D ) 2 P19 S el J, 4085 RMN-'H I s :-60- o8 JS4
283 CD;0D 1 2 P19 S 4all BC gy A caiha :-61- a8 JS
284 CD;0D 3 42 P19 S 1l COSY I ahal aadi 1-62- a8 5 JS4
284 CD;0OD 1 8 P19 S WU HSQC J) ik :-63- &8 ) J<i
285 CD;0D <! 8 P19 Sl HMBC ) cais :-64- a8 5 JS5
281 P18 S )l HMBC Sl (any -65-JS5
288 CD;0D ) 2 P20 S I RMN-'H ) ks :-66- a8 ) <G
288 CD;0D 1 ¢ P20 S el 7y, 4y Be ) la :-67- o8 JS4
289 CD;0D 1 2 P20 S 3all COSY Al canhal o :-68- a8 5 JS
289 CD;0D I 8 P20 S el HSQC A caphal 3o :-69- a8 5 JS&
290 CD;0D 1 4 P20 =S _Jall HMBC ) cashal i 1-70- a8y JS
293 CD;0D ) & P21 S yall 7, 46385 RMN PC ) caida :-71- 58 JSG
293 CD;0D ) & P21 S jall J, 46385 RMN-'H Il ks 172 o8 5 S
294 CD;0D ) 4 P21 S 5l COSY I ahal i 173~ o8 5 JR
295 CD;0D 3 & P21 S U HSQC ) s :-74- &8 ) K&
295 CD;0D 3 2 P21 S U HMBC ) casha :-75- a8 ) JS&
298 CD;0D 3 42 P22 Sl RMN-'H I <l 1-76- a8 ) JSG
298 CD;0D ) & P22 S yall J,, 485 RMN- PC ) canda :-77- &8 JSG
299 CD;0D ) & P22 S )all COSY ) caha :-78- a8 ) (S5 :-78- a8 ) JSi
304 CD;0D ) & P23 S yall J,, 485 RMN- PC ) caida :-79- &8 ) JSG
304 CD;0D < 42 P23 =S jull RMN-'H ) casha :-80- a8 ) JS&
305 CD;0D < & P23 S )l HSQC ) cauda :-81- a8 ) K&
305 CD;0D ) & P23 S )l HMBC I ik :-82- o8, S

301 P23 S jall HMBC lallal calidg :-83- o8 ) JS4
306 CD;0D 1 & P23 S 3l COSY ) caida :-84- o8 ) K&
302 P23 )all COSY s HMBC lallad Calisa:-85- o8 ) JSG
302 P23 Sl HMBC <lallad alidg - 86-p8 5 J<G
308 CD;0D ) & P23 S ll RMN-'H ) casha :-87- &8 ) J<&
311 CD;0D ) & P25 S ll RMN-'H ) casha :-88- 28 ) J<&
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311 CD;0D ) & P25 S yall J,, 4885 RMN- PC ) cana :-89- 28 ) JSi
312 CD;0D - 4 P25 S 5l HSQC ) wada :-90- &8 ) JS&
312 CD;0D 1 4 P25 S )lHMBC Jl ik 191 - o8, <&
313 CD;0D 1 8 P25 S yall 4 300 laaaill asHMBC ) ks :92- o8 ) JS5
313 CD;0D 1 & P25 S )all COSY I cada :-93- o3, K&
316 CD;0D 1 8 P26 S Ul RMN-'H ) caila :-94- o8 ) <&
318 CD;0D - 2 P27 S jll RMN-'H ) s :-94- a8 ) (<&

aalal)
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ial O iad)
4a
01 PORYA|
03 Js¥) Suadl)
Euphorbiaceae 4Lle : 1 & jall
05 Euphorbiaceae 4l allall Coyiatll -1- Jsa
07 Euphorbia o+l g) i) axd daa o) gl) Adladl) 2= Jgaa
08 Gt ) 230 s e i il Caial -3 J g
09 Euphorbia (=al) (e 4 5 jrall Sl 55 Sl 1 - 408 5 J gaa
10 ent-Abietanes 1 JS# (53 Euphorbia (il (e 4 5 jaall 4000 iy yill-5- J saa
10 ent-Abietanes 2 IS (53 Euphorbia (i) (e 4 5 jaell 4000 ciliy ) -6- Json
11 ent-Abietanes 3 JSua (53 Euphorbia sl (e 4 5 jaal) 4008 Sl il -7 Jgon
11 ent-Abietanes 4 IS (53 Euphorbia o<ial) (1 A 5 jaal) 4300 iy 5ll-8- Jsaal)
12 ent-Atisanes JS 53 Euphorbia () (e 4 g jaall 20 Sl 1l 92 J saal)
12 ent-kauranes JS 3 Euphorbia (=) (e A 5 jaall L0 Sliy 53l -10- J gaall
13 ent-Kaurane JS# (53 Euphorbia () (e 4 5 jaell 4000 <l 5l 1 11- a8 Jsaa
13 sent-Isopimaranes JSea 955 Euphorbia o) (e A 5 el A0 Sl 1) 2 - 12 -JSS
ent-Pimaranes
14 Casbanes 1 JSs8 3 Euphorbia (i) (e 4 g jaall 20 Sl 13 1 113- a8 J g2
14 Casbanes 2 JS# (53 Euphorbia osiall (e 45 jaall 4008 Gl 51l 2 14 &8 ) Jsaa
15 Jatrophanes 1 JSs8 63 Euphorbia oial) (e 4 g jaall 40U cliy 3l 1 1152 28 ) J gaa
16 Jatrophane 2 JSs (53 Euphorbia (il (e 4 5 jaell 400 il il 1 _16- o8 Js2a
17 Jatrophane 3 JSs (63 Euphorbia sl (e A g jeal) 48Ul iy pil) 1 1172 88 J g2
17 Jatrophanes 4 JSs (53 Euphorbia oia) (e 4 5 jaall 4008 Sl 51 ;18- a8 Jsaa
19 Jatrophanes 5 JSs8 53 Euphorbia o)) (e 4 5 jaall 488 Sl 3 1 119- a8 5 Jsaa
20 Jatrophanes 6 JS# (53 Euphorbia i) (e 4 5 jaell 408 Sl 5l 2 20~ &8 Jgan
20 Jatrophanes 7 JSs 53 Euphorbia () (e 4 g jaall 200 Sl 1 1 21- o8 ) Jgaa
21 Jatrophanes 8 JS# (83 Euphorbia il (e 4 5 ) 4058 iy 1l 1 22 o8 5 Jgaa
22 Jatrophanes 9 JS# (53 Euphorbia i) (e 4 5 jaall 408 Sl 5l 1 232 28 ) Jgan
22 Jatrophanes 10 JSs& 3 Euphorbia (i) (e 4 g jaall 20 Sl 1 1 224 o8 ) Jgaa
23 | Jatrophanes 11 JSu 53 Euphorbia (il (e 4 5 el 400 Sl 51l 1 225- &8 ) J g2
23 Jatrophanes 12 JSs8 (3 Euphorbia (i) (e 4 g jaall 20 Sl 13 1 226- o8 ) Jgaa
24 | Jatrophanes 13 JSu 53 Euphorbia o) (e A g jaal) 40U cilin yil) 1 227- 48 ) J g2a
24 Jatrophanes 14 JS88 93 Euphorbia (i) (e A g jaall 480N Sliy 5l 1 228- a8 ) J g3
25 Jatrophanes 15 JS# (53 Euphorbia o)) (e 4 5 el 400N ciliy 1l 1 29 &8 ) Js2a
25 Jatrophane 16 JS# (53 Euphorbia siad) (e 4 5 yaal) 400 il 53l 1 30- 48 Jsas
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26 Lathyranes 1 K L§5 Euphorbia ouiad) fre A g el 400N Cliy il ;37 egj Jsaa
27 Lathyranes 2 JSo (53 Euphorbia o)) (e 4 5 yeall 4000 cilin jil) 1 232- 88 ) J g2
27 Lathyranes 3 J<s 3 Euphorbia ool (e 4 s el 4008 Sy 3l 1 332 8 ) Jsaa
28 Lathyranes 4 JS# (63 Euphorbia o=ial) (e 41 5 jaall 4008 Gl jill 134 &8 ) Jsaa
29 Lathyranes 5 J<a &3 Euphorbia o=l (e A g yaal) 4000 Sl pl) 7 35- o8 ) Jgaa
30 Myrsinanes 1 JS (83 Euphorbia o) (e A 5 el 001 Sy 7l 1 36- &8 Jsaa
30 Myrsinanes 2 JS (53 Euphorbia o=ial) (e A 5 el 001 Sy ) 1 37 &85 Jgoa
31 Myrsinanes JSea a§5 Euphorbia o) (e A 5 el 40 Sl 31l 1 _38- a8 ) BEEEN
31 Myrsinanes 4 JSea g55 Euphorbia o) (e A 5 el 40 Sl 1) 1 _30- a8 ) BEEEN
32 Myrsinanes 3 JSa (83 Euphorbia ois) (e A el 4001 Sy ) 1 40- &8 Jsoa
32 Myrsinanes 6 JSa (83 Euphorbia osisl) (e A 5 el 4001 Sl 3l 1 41- &8 Jsoa
33 1 JSa &2 Euphorbia o2a) (e 4 5 jal) 408N Sl fl1 ;422 o8 ) Jgon
Cyclomyrsinanes
34 2 S (53 Euphorbia osad) (e A s el 40080 Cli il 1 43 85 Jsaa
Cyclomyrsinanes
34 1 JS®8 (53 Euphorbia () (e 4 s mall 4008 Sl 3l 144 o8 ) Js0a
Premyrsinanes
35 | Premyrsinanes 2 S 53 Euphorbia ool (e A g jeal) 400N Sl il 1 45- 8 ) Jsaa
35 3 JS» (53 Euphorbia oial) (e 45 jral) A0 Sl 51l 1 46- o) Jsaa
Premyrsinanes
36 Dephnanes JSi# (53 Euphorbia osiall (e 4 5 jzall 400810 Sl 5l 1 47 &8 ) Jsoa
36 Tiglianes 1 JS# (53 Euphorbia osia)) (e A g jaal) A0l iy pil) 1 48- a8 ) J g2
37 Tiglianes 2 JS# (53 Euphorbia o)) (e A g jaal) 408l iy yil) 1 -49- 48 ) J g2
38 Tiglianes 3 JS# (53 Euphorbia o)) (e A g jeal) A8l iy jil) 1 250~ a8 J g2
39 Ingenanes 1 S8 (63 Euphorbia o)) (e A g jaal) 00 Cilig pil) 7 257 o8 ) Jgon
40 Ingenanes 2 JS (63 Euphorbia o+l (e A g jaal) 40U cliy il 7 532 o8 5 J gon
40 Ingenanes 3 JSu8 (3 Euphorbia (i) (e 4 g jaall 20 Sl 1 1 254 o8 ) Jgaa
41 Ingenanes 4 JSs8 (3 Euphorbia (i) (e 4 g jaall 20 Sl 1) 1 -55- 88 ) J g2
42 Segentane 1 JS# (53 Euphorbia o=ial) (e A 5 jael 4001 Sl il 1 55 28 ) J saa
42 I 53 Euphorbia o)) (e A 5 jaall A8l Sl 1 1 156- a8 5 Jsaa
Presegetane 5 Segetanes- 2

43 Paralianes 1 JS& 3 Euphorbia o5l (e A g jaal) 400 Sl 3l 1 57 8 ) Jgaa
44 1 I8 83 Euphorbia ool (e A 5 el 4000 Sy ) 1 59 o8 ) Jsaa
Euphoractine
44 Euphoractine 2 JS# (63 Euphorbia (i) (s 4 g jaall 20 Sl 1 1 -60- o8 J g2
45 GAls JSa 5 IS (63 Fuphorbia o) (e A 5 ) LN i ) : 61- ad ) J s

6/6/6/5-
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46 | 6/6/6/6/5- Al IS (53 Euphorbia o=ad) (e A 5 yrall 4530 Sl yill 1 62~ a8 ) J s
46 | 6/6/6/6/5- Al IS4 (53 Euphorbia (5l (e A s jaall A50EN iy pl 1 63- a8 Jsoa
4T | 6/6/6/6/6- Bl IS (53 Euphorbia osiad) (e 4 s aall 4530 i 51l 1 64- o8 ) Jsaa
48 Cycloartanes JS# (53 Euphorbia wsial) (e A 5 jrall 4530 Cliy 5l 1 65 a8 Jsaa
50 Euphorbia o)) (e 4 5 y2a (s )l 45306 Sl i1 -66- 28 g2
51 Steroids JSa (53 Euphorbia o=iall (e 45 jaall 4530) Sl 3l 1 67- o8 Js0a
52 Euphorbia =) (e 5 jaall OV 5 palall 1 68- 85 Jsaa
52 Euphorbia sl (e 5 jaall OV s3dll 1 69- a8 ) Jsan
53 Phenolics JS# 53 Euphorbia o)) (e A 5 yral) 4838 Sl 5ill 1 270- 8 J g
54 Euphorbia o)) (e 5 jzall Glayi 830 1 71 @85 Jsaa
56 Euphorbia o=l (e 5 jrall Gl jamaall 1 72- 68 ) Js0a
Apiaceae 4lile : 2 ¢ jad
59 Apiaceae lall alall Copiaill-]-Jsan
61 Eryngium (s> &\}1\ ez Aaa ¢l gl cillleall 22 J gaall
62 Saponine 1 IS (53 Eryngium o) (e 45 jaall Sl gl 1232 o8 5 Jgon
63 Saponine 2 JSs 53 Eryngium o) (e A 5 jaal) Sl gl 14 o8 5 J g
64 Saponine 3 Eryngium o) (e s jrall Sl glld) 1 o5 a8 5 J g2
65 lupine JSa (53 Eryngium osiadl (e 4 5 jxall 45000 Sl 51l 2 6- a8 ) Jgan
65 Triterpenes 1 JSi# (53 Eryngium osisll (e 4 5 jaall Slii sl 1 7 o8 5 Jgaa
66 Triterpenes 2 JS (53 Eryngium oia) (e A g jaall 483N il il 7 8- o8 ) Jgaa
66 Eryngium o) (e 4 5 yaall Cilin 55 Sl 19 a8 5 Jgaa
67 Eryngium ool (e g 3a4ll LY iy 3l : -q0- A8y Jsaa
68 Eryngium o) (e 4 5 yaall Slag @30l 2 _17- a8 ) BEEEN
69 Eryngium o=iadl (e 5 jaall by jle S1 2 122 88 Jsaa
70 Eryngium o=l (e 45 jaall OV g3l 1 13- a8 Jsaa
71 Eryngium =) (e A g jaall &Y g il 1 114- a8 5 Jsaa
72 Eryngium o) (e A g jaall SO 7 115 a8 Jsas
74 Eryngium csal) (e 4 5 j2a 48 )i s A G ya 16 FCERSPAEN
Asteraceae 4ile : 3 ¢ 3l
77 Asteraceae 4lilall alell Ciyiaill _1-J g2
78 sAnthemis «Cladanthus o=Ga>d &‘)—"i and daa s gl llledl) 2- J sl
Ormenis «Chamaemelum
79 Cladanthus 5 (e 4 5 jaal) Sl U sSaaall - 358 ) J g2
79 Cladanthus =) (e 4 5 jre 4ty jla oS LS jo 1 - 4- J g2
81 Chamaemelumosial) (a4 5 jaall Gl J5 sSanall ;252 o8 5 Jg2a
81 | bisabolene JSu 53 Chamaemelum i) (3o A g Haall Slin HU Sl 1 26 a8 ) J 92
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82 Chamaemelumsad) (o 4 5 jaall SO 1 - 7208 ) J gaa
Al g Aladl) A pall) 1 ALY Jaadl
Euphorbia clementei= 4l 5 4503 4 jall) 1 ¢ o)
97 oA aay Lgle Jaasall ) gl -1 Jgaa)
102 CHCl; paldiue Juad (e paall a2y Lile Juasdll A0 -2- Jaal)
Eryngium tricuspidatum- dilasSl) g ALl Al jall) 5 20 ¢ 3ad)

105 sadainy) an Lle Joanall [ gusll 21— Jsaall
107 VLC Wl siles S (o letle Jhanall | 5l caniD- Jsaal)

108 Fy oSl nd Jimd Blee 2y Lgle: Joasall il 232 J 508l
110 cenll 2y Lale Juaad) il -4- Jsaall

Cladanthus mixtus = 43Sl g 480l A jall) : 3 ¢ 3l
117 e sila s SN 3 gaall e Lple Jamndll ) guSlI-1- J50all
118 cenll 2 Lale Juaad) il 22— Jsaall
120 FISJ...SJ\ e A g el LS el 30 Jgaa
4 graiall LS sall nggi,d\ Cndl) ¢ Gl Suadl)
E. clementeidis) (pa 43 gpaiall LS 3ol ¢ 1 ¢ Jad)
127 (500 MHz, é;ppm, J ; Hz, 125 MHz, BC s RMN-'H 4kl ciblaadl ¢ 1o e§) Jsaa
CDCl) APl S )l §),
134 | (500 MHz, , &:ppm, J ; Hz, 125 MHz, “C s RMN-'H &dall Cldasdll 1 2 a8 5 Jsaa
CDCIA! AP2 S 1l §),
140 | (500 MHz, 8;ppm, J ; Hz,125 MHz, §), °C s RMN-'H Zéshall Clhdaadll 3 a8 5 Jsaa
CDCl) £AP3 S yall
145 (500 MHz, é;ppm, J; Hz, 125 MHz, BC s RMN-'H 4kl ciblaadl 1 4o e§) Jsaa
CDCl) A P4 S )l §),
150 | (500 MHz, 8;ppm, J; Hz, 125 MHz, §), *C s RMN-'H &hall Cldaadll 52 a8 5 Jsaa
CDCl) AP5 Sl
156 | (500 MHz, 8;ppm, J; Hz, 125 MHz, §), °C s RMN-'H Zdhall Clhaadll ;-6 a8 5 Jsaa
CDCl AP6 S yall
167 | (500 MHz, 8;ppm, J; Hz, 125 MHz, §), °C s RMN-'H &hall Cldasdll 1 7 a8 5 Jsaa
CDClY AP7 S yall
E. tricuspidatum 43 (e A gaial) LS jal) ¢ 2 £ Jad)

173 | (500 MHz, &;ppm, J; Hz,125 MHz, §), *C s RMN-'H &hall sl ;12 a8 5 Jsaa
CD;0D) 4Pl S sl
179 | (500 MHz, &;ppm, J; Hz, 125 MHz, “C s RMN-'H k) Cldaadll 1 2= a8 5 Jsaa
CD;0D! 4p2 Sl 5y,
184 | (500 MHz, 8, Jen Hz ; 125 MHz, §), °C s RMN-"H 4siuhall cilblaral) ;- 3208 ) Jgaa
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CD;0D! 8P3 S jall

189 | (500 MHz, 5, Jen Hz ; 125 MHz, §), *C s RMN-'H 4iulall Cldanall 1 4- o35 Jgaa
CD;0D) &P4 S ll
196 | (500 MHz, 8, Jen Hz ; 125 MHz, §), °C s RMN-"H 4siuhall cilblaral) ;52 o8 ) Jgaa
CD;0D) (3P5 S sl
201 (500 MHz, 8, Jen Hz ; 125 MHz, 3), °C s RMN-'H Lkl clihardl) ; 6- a8 ) J g2
CD;0D) 3P6 S sall
205 | (500 MHz, 8;ppm, J; Hz,125 MHz, §), °C s RMN-"H dahall Clidasdll ;272 a8 5 Jsaa
CD;0D-! 8P7 S yall
211 | (500 MHz, &;ppm, J; Hz, 125 MHz, C 5 RMN-'H 4aidall Cilblasall 1 -8- a8 5 Jsaa
CD;0D  AP8 S )l g),

C. mixtus 453 (o A guadall CLS jall 2 3 5 o)
217 | (500 MHz, 8;ppm, J; Hz,125 MHz, §), °C s RMN-'H &gl Clidasdll 12 a8 5 Jsaa
CD;ODJ i P1 S _jall
223 | (500 MHz, &;ppm, J; Hz, 125 MHz, §), °C s RMN-"H &l Cldaadl ;- 208 5 Jsaa
CD;0DJ (4 P2 S yall
227 | (500 MHz, 5, J en Hz ; 125 MHz, §), °C s RMN-'H 4xddall Cllasall 13- o8 5 Jgaa
CD;0DJ (A P3 S yall
230 | (500 MHz, &;ppm, J; Hz,125 MHz, ), °C s RMN-"H 4xdall lpasall 1 4. o8 5 Jsaa
CD;0DJ & P4 S all
3 I A P5 S el (500 MHz, §;ppm, J; Hz), RMN-'H Lghl) Gllasdl ;o5 28 ) Jgan
CD;0D
235 | (500 MHz, 8;ppm, J; Hz,125 MHz, §), °C s RMN-"H &édall Cldaadll ;-6 a8 5 Jsaa
CD;0DJ! 54 P6 S yall
237 | (500 MHz, &;ppm, J; Hz, 125 MHz, §), *C 5 RMN-'H 4l Cldand) 1 7. 285 J50a
CD;0DJ & P7 S ll
242 P8-S yal 4 jall Ayl (5 58 AxdY) Adlidan il 8- Js0a
242 3 A P8 Sl (500 MHz, 8;ppm, J; Hz), RMN-"H 4aiuhall cilblardll ;- 908 ) Jgaa
CD;0D
245 POyl A5 yall pmnsiial (358 A Y Adllaa ilii - 10 J s
245 3 AP9 S all (500 MHz, 8, J en Hz ), RMN-'H daidall Cliharall 1 - 1188 ) Jsoa
CD;0D
248 | AP10 <= U (500 MHz, 8;ppm, J; Hz), RMN-'H Zatilall Clidarall 1 - 12-48 ) Jgoa
CD;0D4)
250 P11S i 4 pal) dpasidial) (368 Aa8Y) Adlidae il 13- J 2
251 CD;OD- A P11 S Ul (500 MHz, 5, J en Hz;), RMN-"H 4siulall cililaradl)
253 | AP12 S all(500 MHz, &;ppm, J; Hz ), RMN-'H dsidall ildasall 1 - 1548 ) J goa
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CD;0D-
256 P13 el 4 pall dpnnidial) (3 58 AndY) ddlidan il -16- Joaa
256 | AP13 <S,<ll (500 MHz, 8;ppm, J; Hz ), RMN-'H daishll Slaadll 1 - 1708 ) Jsaa
CD;0D-
259 | (500 MHz, &;ppm, J; Hz,125 MHz, ">C s RMN-'H 4iuall cildasall 1 - 1808 5 Jsaa
CD;ODJ P14 S 5l §),
264 | (500 MHz, &;ppm, J; Hz,125 MHz, ">C s RMN-'H 4duall cildasall 1 - 1908 5 Jsaa
CD;0DJ A P15 Sl §),

266 | (500 MHz, d;ppm, J; Hz, 125 MHz, BC s RMN-'H Lkl ciblaadll 20—@5) Jsaa

CD;ODJ! 4 P16 S all ),

(500 MHz, 8;ppm, J; Hz, 125 MHz, °C s RMN-'H Zéhall Cllasall ;- 21-a8 ) Js2a

270 CD;0DJ & CD;0DJ P17 S i §),
276 | (500 MHz, &;ppm, J; Hz,125 MHz, ">C s RMN-'H 4diuall cildasall 1 - 2208 5 Jsaa
CD;0DJ A P18 S 4l §),
281 | (500 MHz, 8;ppm, J; Hz, 125 MHz, §), °C s RMN-'H 4éall Cilhardl) 123-08 5 Jsaa
CD;0DJ P19 S yall
286 | (500 MHz, 8;ppm, J; Hz, 125 MHz, °C s RMN-'H 4édall Gildasall ;230 &8 5 J52a
CD;OD4 8 P20 S jall §),
292 | (500 MHz, &;ppm, J; Hz,125 MHz, °C s RMN-'H dédall Gldasall @ 224- &8 5 Js2a
CD;0DJ A P21 Sl 5y,
297 | (500 MHz, &;ppm, J; Hz,125 MHz, §) °C s RMN-'H 4duall Gldasall 1 25 a8 5 Jsaa
CD;0DJ! (4 P22 S sl
303 | (500 MHz, 8;ppm, J; Hz,125 MHz, "C 5 RMN-'H 4kl Gzl ;26 a8 ) J 50
CD;0ODJ A P23 S )l §),
308 | AP24 Sl (500 MHz, §;ppm, J; Hz ), RMN-'H 4iiall Cilpdasall ; -27- o8 ) Jsaa
CD;OD-
310 (500 MHz, 8;ppm, J; Hz, 125 MHz, ), RMN-'H Zéhll Cldasall : 28- a8 ) Jg2a
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JAda
sa aai dglall ASlaall 8 ol ST e A8l il Gl e Buphorbiaceae  Alilall
i Leie £ 552000 abial B e g st gl 8 sda Caal o ST g 537500 5 i 300

XYY elaa-ﬂ «Croton s=a)l ) 1500 s «Phyllanthus oaall I & 5 700 s Euphorbia oaall I
(Latex ) sban & bac 25a 5 (e Leand Ablall i) iy pad ol dpndie il oo 3 ke g 53Y)

131k 0585 Lo Llle A Leall it A 8153 (ga S Aaail 8 a4y
BledlAal migdl

Al LA 5 i) il 3 a5l 5oL L)

|
|

Euphorbiaceae[4] 4ilal) g5 bl dda A .1 Jsad

I5 41902 5158 el pai Ladl) .2
o st el gl el dnda Hladl o @l el dgudie @il e e Euphorbiaceae 4zl
sk deay s dila il e (g sing QA & [-A-2-JS8] (oot 1) ¢ 3alledals 4 jlac 33k
A ) Alie ) ALlEie b ppaly b psa Aass 48505 e 91-15 ) s g5 alans
S A gans 1S (miad ¢ [(B-2-JSa i) dulal sa 5 el L ae ) sil US55 ecnilal 50
Lo Calill 5 QX (5 guime e (5 giat) Guindl 405 a5 e o) 55V Gan (o 5ind LS ¢ saiadl)
Ulal Liransy by sacie Y guns€ 4 g cJalh 05 58 (56K Le Tl 5l O al (el s &

Oz Al ) shus g oladil IS A gide (335 &5 ey Aandd Lygla A Lo 2l (S8 s (K
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S Ay o oMl Jsn e i Ll O35S g1V Gann A il ) dygean Ui @l @i

(51 Euphorbia <\l 438 £ ¢5gdl) 55 9all2 1 IS4
[5] g.ﬁ“‘ Aiail) W3

[-1-d s3] AU aUaill cuss Buphorbiaceae Abla) caias
Euphorbiaceae 4lilall calall Caiaill [-J50a

Plantae : ZINPW(
Spermaphytes g Al
Angiospermes g Al al
Dicotylédones aiall
Dialypétales Calall Caa
Thalamiflores 44l
Meéristémones Qe Hal) 4l
Tricoques  : i)
Euphorbiaceae  : Alla)
Euphorbioideae LG alile

Euphorbia o5 -4
Lia g3 el PP b dda L__sl\”chphorbus &) 5l ! (s Euphorbia :;-1‘-“5‘ Ayl :93*1:’
E Al oS o daing 5 eand il alaatiad aily S35 ((Dall Ji 50-52) ple 3 Juba
Al Galad Loy bl A oo dld) ile laie adie S Cledul esinifera

iall Jals | Euphorbia &Y\ Carolus Linnaeus _= ¢l s IS



3l e galunll Al J V1 Juadll

g\;\-.\u\ C—’)\-‘M < ‘_;-’u‘ Juba AWl laabw 333 Eyphorbia regisjubae 33l caw 3
(71.8) &) Euphorbia uﬂ-\ﬂ‘ Jleaial dﬁ 2 )39
855 5 12ae (il ST e Taal g aleny Lo g 52000 e ST e Euphorbia o) s sim
s il () el s sie WDlagel) 3hlia pmall 8 2l 53 ((3ORY) e Al d<lal)
o1le 5325 = L3 3all (A 5 (818 5 80 Cnall (B Laaas | Lam) laldl ST (g iy ) G gia
28l Qhll 2 Euphorbia wis) <UL cN¥lai) -5
o SN Z 3t Joadl Qlall Jlae (8 Lialle 5 aud g 3Uad e Euphorbia oiad) <l Cianding)
LI &) V) Lgia S yial Y|
L (Jlem¥l s caiilos )l Jin ial ja¥) (ary z\e A& Cwddiul Euphorbia fusiformis e
CM (Bhagats) Jakaall 91—.'}93“ Jd (e A3l o2a s Craddiinl WS [10]%‘53\ 5 daaliall gl
(14] Bl sl laanll g cpladl o) 5l Bali g cpladl b il ylacay) Caliaa
Al sl il lgill #3le 8 Allad L3 S L) oS (8 A8l o2 Cileaii) Euphorbia supina
[12] 3l a5 8l
dganall Gl jeY) Gans w3l (& OL 5 A giall S sl & Claaivl Euphorbia maculata @
(131 YIS 4y snall 5
a5 Al sel) claalll il yal Aallas & omall (& laaiul Euphorbia ebracteolata
[14]100) 2z ¢ 538 Cilanins) LS cal 03!
OSaia g dbaaS 5 daball clealll 3l i 65 o) jaaa (A Slania) Eyphorbia guyoniana
(151 Jbanall

Euphorbia resinifera 5 Gl zadl) 5 calall madll ae JadaS o jaall 8 430l 0 ) g3a Caleail
YT 5 Al e alll Sl Calariian LS (LA 5 a rila 5 IS al o) (lams Dl sl al
[16] L sha at ) palea¥) clilee & Lagf o lusill Lgeadind o (jlnY)

Ay jall o) jaiall dshia 8 (Latex ) A3l oda 4y jlac Slaxiul Euphorbia obtusifolia®

LS dpalall Cllgil¥) (any #3413 yus 5 23} OlSas Welansl Euphorbia antiquorum ®
(7]l Slead) 8 JSLia #0le 3 @l 51 33 i) o) 5l lany i e juae Cilasial

[18] Qo el 2 =S A8l o3l dddall o2l () siivall Jeail Euphorbia kansui
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Euphorbia cwiall 4 sl 5l dladl) _6

Cllad 322d LSS Eyphorbia osiall ) (e o153 30 oy al & gl s il ja il
2- Jsaall 8 dadle daa 5l g

Euphorbia i) g) 58l (and A o gull cilidladll 22— J saall

-

Alledl) g5 el
Cytotoxique (against HRT-18) E. umbellata [19]
E. antiquorum [20]
E. antiquorum [21]
Antinflammatoire E. nicaeensis [22]
E. heyneana (23]
. [24]
E. hirta 25]
E. thymifolia [26]
E. aegyptiaca [27]
E. neriifolia [28]
E. peplus
Antioxidant (DCFH-DA) E. supina [291 (30]
E. trigona [31]
(DPPH) E. hirta [32]
E. thymifolia [25]
E. heyneana [33]
E. granulate [34]
E. guyoniana [25]
E. thymifolia [35]
E. resinifera
Antibactérienne E. thymifolia [36]
E. hirta [36]
E. granulata [33]
E. caracasana [37]
E. cotinifolia [37]
E. balasamifera [38]
E. caducifolia [39]
E. resinifera [35, 39]
E. serrata [40]
Antistress E. thymifolia [41]
Anthelmintique E. thymifolia [42]
Antidiuretique E. fusiformis [43]
Antileishmanial E. Helioscopia [44]
Antihistaminique E. hirta [45]
Analgesique E. neriifolia [27]
Antihepatotoxique E. hirta [46]
Antifungique E. antiquorum [47]
Antivirale E. thymifolia (48]
E. jolkini 49]
E. segetalis 301
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Euphorbia g=all s 50\ pai) gl g8 -7

phra o) Cus dpaphall AUS Halb obe Euphorbia oeisd) Gl SbasSll A1 e galual) sisall
s 5 G At ) B By s 5 D iy 50y o Ay Sl IS 5l

S o s ) i) g 38 IS o5 S () gl (LS i 5 )
Wy e sSIS (g A

[s11<bin Al 1.7
T m On Aiia IS 5 0 B e e Al ASLeal) laia (o paliall e ganall i il Jid

b Llaas 0 pn 050 08 0 Bl (0 0580 (g 305 533 las s eSS Sl ) (e

[-3-JS4] ez se 8 LaS Jadll ae ol alaily iy 530 ) €55 2-methylbuta-1,3-diene)

Tail
4 2 W
NP

1 3 (1
Isoprene unit Head Myrcune

Gl il J855 3-8
Sl il Gy o siall o LS ¢ iy jhadll g calladall (any b g il alama 8 Sl 3 2a

S rease s LS S el JiS 8 ALaall o yas 30D Claa g aae G e il il Caias
3d sl

Crots oY) laa g aae cra e el il Gaieat -3-J goa

Sifaa g das Ja OgoSl) & aae £ 93 G Al
)
2 Limonene 10 Monoterpene
3 Artemisinin | 15 Sesquiterpene
4 Phorbol 20 Diterpene
6 Cycloartane | 30 Triterpene
8 B-carotene 40 Tetraterpene
Several N >8 | Rubber Several N >40 Polymeric terpenoid
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b WS Cela &un Fuphorbia osinl (e A 5 jaall QLS jall (e Bl Lawd il 51 JisS
Sesquiterpenoids <l 5 sSuwad) -1-7

JsY Ale (6-5-1) Wi LS e 836 ¢ Eyphorbia <) (e Wl e A8 A ) sSan GILS ja 7
dpilal) ASleal) 83 ye

Euphorbia o=l (e 4 5 all Sl 5 sl JSba 4 0
Euphorbia =) (e 45 jaall Gl 5 Sl 1 - 408 5 Jsaa

N° @S yadl ) E_ﬂ réf
1  euphanginol E. wangii [52]
2 cyclocaryophylla-4-en-8-ol E. wangii [52]
3 4 ,5R-epoxy-4,5-dihydrocaryophyllen-14-ol E. wangii [52]
4  clovandiol E. wangii [52]
5  euphorbioside A E. resinifera [53]
6  euphorbioside B E. resinifera [53]
7  deglucosyl euphorbioside A E. resinifera [53]

Al i A 2.7

DSX6/6/6 Al S <l 53 400 i il e A Euphorbia (sl (e A g mall GLS jall alaas

ent-isopimaranes, ent-pimaranes, ‘ent-abietanes, ent-atisanes, ent-kauranes PR
ent-Abietanes) J$»  1-2-1

a,f-unsaturated y-lactone & 8 (34 (S8 6/6/6 S8 Eyphorbia (i) (A& 43US ja jelas

11-13
ent-Abietanes 1 JSba ; -5- <&
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ent-Abietanes 1 JSa & 53 Euphorbia (i) (e 4 g jaall 400 Sl gl 1 .50 8 5 Jgaa

N° S el R g il réf
8 17acetoxyjolkinolide A OAc E. fischeriana [54]
9 jolkinolide A H E. fischeriana [54]
E. sessiliflora Eg
E.portulacoides
10 17-hydroxyjolkinolide A OH E. fischeriana [54]
E. acaulis 1571
E. caudicifolia 158]
[59]
E. portulacoides [56]
E. sessiliflora
11 jolkinolide B H E. fischeriana [55]
E. sessiliflora [28]
E. seguieriana {61%
E.ebracteolata [59]
E. portulacoides
12 17-hydroxyjolkinolide B OH E. fischeriana [55]
13 17-acetoxyjolkinolide B OAc E. fischeriana [55]
14 8a,14-dihydro-7- oxojolkinolide E H E. semiperfoliata [62]
15 8 a ,14-dihydro-7- oxohelioscopinolide A OH E. semiperfoliata [63]
R,/
R,
Ry &
ent-Abietanes 2 JSa © —6- K&
ent-Abietanes 2 JSu &) 93 Euphorbia =il (e 4 g jaall A0 Sl 3 1262 a8 ) J g2
N S el audd R1 R2 R3 R4 R5 Re gl réf
16 7 p-hydroxy-ent-abieta-8(14),13(15)-dien-12 H H H OH H H E. seguieriana [60]
a ,16-olide
17 7 B .9 p -dihydroxy-ent-abieta-8(14),13(15)- H H H OH OH H E. seguieriana [60]
dien-12 a ,16-olide
18 -ent-11 f -hydroxyabieta-8(14),13(15)-dien- H H H H H OH E. fischeriana [54]
12 ,16-olide E. fidjiana 164
19 jolkinolide E H H H H H H E. helioscopia 165]
E. characias 163
20 helioscopinolide A H OH H H H H E. characias  163]
E. helioscopia 65]
[66]
E. pubescens (g
E. semiperfoliata
21 helioscopinolide B H H OH H H H E. characias  163]
E. helioscopia {22}
E. pubescens (g
E. semiperfoliata
22 2R-hydroxyhelioscopinolide B OH OH H H H H E. helioscopia 167
23 helioscopinolide C = OH H H H H E. helioscopia 165]
24 helioscopinolide D H = = H OH H E. calyptrate  168]
25 helioscopinolide E H =0 =0 H H H E. calyptrate  168]
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ent—Abi\etanes 3dsw i 7- Jss
ent-Abietanes 3 JSa &) 3 Euphorbia osisll (e 4 g el 455N <l 8l 7 272 48 ) J goa

J Y il

N° S Al and R1 R2 g5 Ref
26 7-oxo-ent-abieta-8,13(15)-dien-12R,16-olide H OH E. seguieriana [60]
27  ebractenoid K H OH E.ebracteolata [69]
28 ebractenoid L H - E.ebracteolata [69]
29 ebracteolatanolide A - E.ebracteolata [54]
30 ebracteolatanolide B - - E.ebracteolata [61]
31 ebractenoid M
32 8a,14-dihydro-74-hydroxyjolkinolide E - - E. terracina [70]
33 13/ -hydroxy-ent-abiet-8(14)-en-7-one - - E.fischeriana [55]
34 langduin B OH OH E. fischeriana [54]
35 ebractenoid N. CH3 H E. ebrcteolata [69]
36 methyl 8 p-hydroxy-12-oxo-ent-abieta-13,15(17) dien-16- H - E. portulacoides (591
oate
37  methyl 8f, 118 -dihydroxy-12-oxo-ent-abieta-13,15(17)- OH - . portulacoides [59]
dien-16-oate
ent-Abietanes 4 JSba ; -8- JSi&
ent-Abietanes 4 JSa & 53 Euphorbia owall (e 4 s jaall 4306 il i) 7 8- a8 ) J 92

N S el and g5l réf

38  3,4,18f-Cyclopropa-14-oxo-ent-abiet-7-en-16,12-olide E. retusa [71]

39  3,4,18f-Cyclopropa-14-oxo-ent-abieta-8,9,13,15-dien-16,12-olide E. retusa [71]

40  3,4,18f-Cyclopropa-7-hydroxy-14-oxo-ent-abieta-8,9,13,15-dien-16,12-olide

41  3,4,18p-Cyclopropa-8f-hydroxy-14-oxo-ent-abiet-13,15-en-16,12-olide E. retusa [71]

42 3,4,18p-Cyclopropa-14-oxo-ent-abieta-7,13,15-dien-16,12-olide E. retusa [71]
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ent-Atisanes JSta  2.2.7

S 6/6/6 S8 Euphorbia i) (e A5 jaal) 43U o Cola

ent-Atisanes JSka I -9- J&i

ent-Atisanes S8 & 93 Euphorbia osad) (e 4 s jaall 4380 il 51 7 -9 28 ) J g3

no. S pall and g sl

43 ent-2-hydroxyatisa-1,16(17)-diene-3,14-dione E. characias [63]

44 ent-atis-16(17)-ene-3,14-dione E. characias [63,
E. fidiiana 7l

45 ent-3R-hydroxyatis-16(17)-ene-2,14-dione E. characias [63]

46 ent-16a,17-dihydroxyatisan-3-one E. quinquecostata [73]
E. fidjiana

47 ent-atisane-3 ,16 a ,17-triol E. quinquecostata [73]

48 ent-(13 R)-hydroxyatis-16(17)- ene-3,4-dione E. fidjana [74]

49 ent-atis-16(17)-ene-3,4-dione E. fidjana [75]

50 ent-(13 R,14 R)-dihydroxyatis-15- ene-15,17-dione E. fidjana [75]

ent-Trachylobanes JS& 3-2-7

sila 6/6/6 S8 Euphorbia sl (& 43S jo ek

COOH

\\\\\\\\

HO

ent-Trachylobanes JSLw © -10- JS&

ent-Trachylobanes JS» < 53 Euphorbia o)) (e 4 5 jaal) 400N <l 1) 1 210- 28 J g2

n Sl ) g s Ref
51 ent-3-oxo-trachyloban-17-oic acid E. wallichii [76]
52 wallichanol A E. wallichii [76]
53 wallichanol B E. wallichii [76]
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ent-Kauranes JS# 4-2-7

Sl 6/6/6 S8 Euphorbia oiad) (e A5 jaal) 43S ja jelas

20 5462
ent-Kauranes dSs I -11- JS&
ent-Kauranes JS# & 53 Euphorbia sl (e 2 el 380 il 53 7 -11- a8 Js2a

N° S pal) R1 R2 R3 R4 RS g réf
54 16$,17-dihydroxy-entkauran-3-one H H H H H E. characias [63]
E.porula coides 52}
E.sieboldiana
55 17-acetoxy-16f-hy-droxy-ent-kauran-  Ac H H H H E. portulacoides 78]
3-one
56 Méthyl-8 f-dihydroxy-12-oxo-ent- H =0 CH;, a-CH,OAc f-OH  E. portulacoides 1791
abiéta-13,15(17)-dién-16-oate
57 2, 16, 19—trihydroxy-ent-kaurane  f-OH H CH; a-OH CH;  E. hirta [19]
58 16§, 17—dihydroxy-ent-kaurane-3one ~ H =0 CH; a-CH,OH  p-OH E. hirta [19]
59 16, 17-dihydroxy-ent-kaurane-3one  H = CH; o-OH p-OH  E. hirta [19]
50 3 16, 17—trihydroxy-ent-kaurane ~ H p-OH  CH; a-OH B-OH  E. hirta [19]
51 16¢a, 17, 19—trihydroxy-ent-kaurane H H CH,OH a-OH p-OH  E. hirta [80]
52 Ent-kaur-16-ene-35-ol H a-OH CH; =CH, H E. hirta [19]

HO"

.....

AcO

67

ent-Pimaranes 9 ent-Isopimaranes <@  -12- J<&
ent-Pimaranes s ent-Isopimaranes S &) 33 Euphorbia o)) (e 4 5 yeall 4508 il 53 7 - 12 -JSS

N° réf
63 3 a,12 o -dihydroxy-ent-8(14),15-isopimaradien-18-al  E. quinquecostata [81]
64 ent-pimara-8(14),15-diene-3 o ,17-diol E. quinquecostata [55]
65 ent-pimara-8(14),15-dien-3 a -ol E. characias [63]
66 3p,15,16-triacetoxy-ent-pimar-8(14)-ene E. characias [63]
67 3p,15,16-triacetoxy-ent-pimar-8(14)-en-2-one E. characias [63]
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Euphorbiasia)) (e g g A clin i 5.2-7

Euphorbia o)) (e 413l 4 5ill GLS jall (iary J e o8 il 35Sl JSLell ) 48l

Euphorbia sl s )8 4008 Gl 31 JSba 7 13- JSa
Casbanes S & 53 Euphorbia owial) (e & jaall 40U <l 5l 1 213 68 ) Jsaa

N° S yall pul g5l réf
68 3 f-hydroxy-2-oxomanoyloxide E. segetalis [87]
69  langduin D E. quinquecostata [58]
70  langduin C E. characias [66]
71 fischeria A E. characias [66]

Casbanes Jsta  6-2-7

Aala) A0 5 A il ye J<8 e LSyl 038 Cigla

CasbanesdSw © -14- J&&

Casbanes JS» S 53 Euphorbia osiad) (s 4 s jaal) 25080 i 53 7 -14- &8 ) J92a
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N° Sl o gl réf
72 yuexiandajisu B - - E.pekinensis [17]
73 Pekinenin D CHO - E.pekinensis [17]
74 Pekinenin E COOH - E.pekinensis [17]
75 Macroricasbalone A H - E.macrorrhiza [83]
76 Macroricasbalone B OH - E.macrorrhiza [83]
77 yuexiandajisu A OH - E. ebracteolata [84]
78 yuexiandajisu B H - E. ebracteolata [84]
79 pekinenin A H CH,OH H  E.pekinensis [17]
80 macroricasbalone C ~ OH OH  E.macrorrhiza [83]
81 pekinenal OH - E.pekinensis [17]
82 Pekinenin F H - E.pekinensis [17]

Jatrophanes JS® 7-2-7

OsSS Bale Jatrophanes JSs &) 93 AU Gl ) jaiae Eyphorbia osisll e ssadlly s Allall iia,

,acetyl, propanoyl, butanoyl, isobutyryl, benzoyl 4c saxs Jia Ja) e sana calidg Aaviie

W _xe stigloyl, nicotinoyl, angeloyl

Jatrophanes 1 JSa @ -15- Js&

Jatrophanes 1 JSs <& 53 Euphorbia osisl) (e 4 g jaall 4008 clig il 1 115228 ) Jsan 8

Ne.

S el al

R1

R2

R3 R4 Rs R6 g5 réf

83

84

85

86

87

88

(285354S85R7S58R9S,13S5,14 5,15 R)-
14-acetoxy-7-isobutyryloxy-5,8-bis(2-meth-
ylbutanoyloxy)jatropha-6(17),11 E-diene-
3,9,15-triol

28354S85R7S,88,9 85,13 8,14 R,15 R)-
14-acetoxy-5,7- diisobutyryloxy-8-(2-
methylbu- tanoyloxy)jatropha-6(17),11
E-diene-3,9,15-triol
283S4S85R,7S,8R9 5,13 8,14 §,15 R)-
14-acetoxy-5,7-diisobutyryloxy-8-
(2methylbutanoyloxy) jatropha-6(17),11 E-
diene-3,9,15-triol
2,5,14-triacetoxy-3-benzoyloxy-7-
isobutyryloxy-9-nicotinoyloxy-jatropha-
6(17),11 E-diene-8,15-diol
2,5,7,8,9,14-hexaacetoxy-3-
benzoyloxyjatropha-6(17),11 E-dien-15- ol
2,5,9,14-tetraacetoxy-3- benzoyloxy-7-
6(17),11 E-diene-8,15-diol
isobutyryloxyjatropha-

H

H

OAc

OAc

OAc

Bz

Bz

H iBu MeBu | E terracina [85]

Me MeBu QH E. terracina [85]

Bu

1Bu

iBu IBu MeBu OH E. terracina [85]

Ac iBu H Nic E. peplus [84]

Ac  Ac Ac Ac E. peplus [84]

Ac iBu H Ac E. peplus [84]
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89  2,5,7,14-tetraacetoxy-3-benzoyloxy-9- E- OAc Bz Ac Ac H Nic E. peplus [84]
diene-8,15-diol nicotinoyloxyjatropha-
90  2,5,7,9,14-pentaacetoxy-3- OAc Bz Ac Ac H Ac E. peplus [84]
benzoyloxyjatropha-6(17),11 E-diene-8,15-
91  pepluanin A OAc Bz Ac Ac Ac Nic E. peplus [86]
92  pepluanin B OAc Bz Ac MeBu H Nic E. peplus [86]
93  pepluanin C OAc Ac iBu Bz Ac Ac E. peplus [86]
RO =
HO -_°
AcO /Tll
94-99
Jatrophanes 2 JSw  -16- JS&
Jatrophane 2 JSs & 53 Euphorbia o) (e 4 5 jaell 40081 Sl 5l 1 -16- &8 Js0a
N° S el and R1 R2 g5l réf
94 (253 84R5R,7S,8R,13R,14 R,15 R)-5,7,8,14-tet- OAc Ac  E. semiperfoliata [62]
raacetoxy-3-benzoyloxy-15-hydroxyjatropha-6(17),11 E-
dien-9-one
95 (283 84R5R,7S,8R,13 R, 14 R,15 R)-5,7,14-triac- OiBu Ac . semiperfoliata [62]
etoxy-3-benzoyloxy-15-hydroxy-8-isobutyryloxyjatropha-
6(17).11 E-dien-9-one
96 (2 5,354 RS R,7S,8R,13 R,14 R,15 R)-5,7-diacetoxy- OH H . semiperfoliata [62]
3-benzoyloxy-8,14,15-trihydroxyojatropha-6(17),11 E-dien-9-
one
97 253 S84 R5R,7 8,8 R,13 R,14 R,15 R)-5,7,8-triac- OAc H . semiperfoliata [62]
etoxy-3-benzoyloxy-14,15-dihydroxyjatropha-6(17),11 E-dien-
9-one
98 (253 84R5R,7S,8R,13 R, 14 R,15 R)-5,7,14-triac- OH Ac . semiperfoliata [62]
etoxy-3-benzoyloxy-8,15-dihydroxyjatropha-6(17),11 E-dien-
9-one
99 (2 5,3 54 RS R,7 R,13 R,14 R,15 R)-5,7,14-triacetoxy-3- H Ac . semiperfoliata [62]
benzoyloxy-15-hydroxyjatropha-6(17),11 E-dien-9-one . hyberna subsp.  [87]

100-105

Jatrophanes 3 JS» @ -17- J&&
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Jatrophane 3 JS» &) 53 Euphorbia o) (e 4 s jaal) 2500 i 53 1 217- &8 ) J 93

NO Syl pnd R1 R2 R3 R4 R5 Reé gl réf

100 (283 S4R5R,78889 8,13 8,15 R)-3.9,15- H H iBu OiBu JiBu H E. segetalis  [88]
trihydroxy- 5,7,8-triisobutyryloxyjatropha-

6(17),11 E-dien-14-one

101 (2 S83S4R5R,788859 8,13 8,15 R)-3.9,15- H H MeBu OiBu DMeB H E. segetalis  [88]
trihydroxy- 7-isobutyryloxy-5,8-bis(2- u
methylbutanoyloxy)jatropha-6(17),11 E-dien-14-

102 (283 S4R5R7S.88S.9 8,13 8,15 R)-3,9,15- H H iBu OiBu H E. segetalis  [88]
trihydroxy-5,7-diisobutyryloxy-8-(2- OM
methylbutanoyloxy)jatropha-6(17),11 E-dien-14- eBu

103 1,5,8,9-tetraacetoxy-2-benzoyloxyacetoxy-7- OAc BzOAc Ac OiBu Ac E. segetalis  [88]
isobutyryloxyjatropha- 6(17),11E-dien-14-one OAc

104  5-acetoxy-3-benzoyloxy-9-cinnamoyloxy-15- H Bz Ac H H Cinn E. segetalis  [88]
hydroxyjatropha-  6(17),11E-dien-14-one

105  5-acetoxy-3,9-dicinnamoyloxy-15- H Cinn Ac H H Cinn E. segetalis  [88]
hydroxyjatropha-6(17),11E-dien- 14-one

106-152
Jatrophanes 4 JSw 1 -18- JS&
Jatrophanes 4 JSs <) 53 Euphorbia o<iad) (e 4 s el 4l i 53 7 -18- ) J g
0. Sl ad Rl R2 R3 R4 RS R6 R7 g5 R
ef
106 (253S54S85R7S8,889 8,11 E 13 H H MeBu OMe OMeBu H H E. terracina  [85]
S,15 R)-5,7,8- tris(2- Bu
methylbutanoyloxy)-3,9,15-
trihydroxyjatropha-6(17),11-dien-14-one
107 2853S8S4S85R78S8,.88S9S,11 E,13 H H iBu OiBu OiBu H H E. terracina [851
S,15 R)-3.,9,15- trihydroxy-5,7,8-
6(17),11-dien-14-one
triisobutyryloxyjatropha-
108 (283S54S85R7S,889 8,11 E 13 H H MeBu OiBu OMeBu H H E. terracina  [85]
S,15 R-3,9,15- trihydroxy-7-
isobutyryloxy-5,8-bis(2- loxy)jatropha-
6(17),11-dien-14-one methylbutanoy-
109 (2S8S3S4S5R7S58859S,11 E|13 H H iBu OiBu OMeBu H H E. terracina  [85]
S,15 R)-3.,9,15- trihydroxy-5,7-
diisobutyryloxy-8-(2- methylbutanoy-
loxy)jatropha-6(17),11-dien-14-one
110 pepluanin D H Ac  Ac Ac H Ac Ac E. peplus [86]
111 pepluanin E OAc Bz Ac [IBu OH Nic H  E. peplus [86]
112 2R3 ,5R,8R,9R,15 -hexaacetoxy-7 - OAc Ac Ac Bz OAc Ac Ac  E.turczaninowii [86]
benzoyloxyjatro- pha-6(17),11E-dien-14-
one
113 3 ,5R,8R,9R,15 -pentaacetoxy-7 - H Ac  Ac Bz OAc Ac Ac  E.turczaninowii [89]

benzoyloxyjatropha-6(17),11E-dien-14-
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one
114 3 ,5R,7 ,8R9R,15 -hexaacetoxy-2R- OBz Ac Ac OAc OAc Ac Ac  E.turczaninowii [891
benzoyloxyjatro- pha-6(17),11E-dien-14-
one
115 283S5S4S8S5R7S88898S8,13S8,15R)- H Ac H IBu OMeBu H H E. terracina [85]

3-acetoxy-5,9,15-trihydroxy-7-
isobutyryloxy- methylbutanoy-8-(2-
loxy)-jatropha-6(17),11 E-dien-14-one
116 (2S3S4RS5R7S8R,13 85,15 R)- H Bz Ac Ac OAc Ac Ac  E. mongolica 1901
5,7,8,9,15-pentaacetoxy-3 -
benzoyloxyjatropha-6(17),11 E-dien-14-

one
117 @2R3R4R5R7S5889S,11E,13 OMe H MeBu Ac OAc Ac H  E. obtusifolia 1911
S,15 R)-7,8,9- triacetoxy-3,15- Bu

dihydroxy-2,5-bis(2-methylbutanoy-
loxy)jatropha-6(17),11-dien-14-one
118 (2R3R4RS5RTS8S9S,11E,13 OiBu H MeBu Ac OAc Ac H  E. obtusifolia 1911
S,15 R)-7,8,9- triacetoxy-3,7,8,9,15-
pentahydroxy-2- isobutyryloxy-5-(2-
methylbutanoyloxy)jatropha-6(17),11-
dien-14-one
119 (2R3R4R5R7S8S9S,11E,13 ONic H MeBu Ac OAc Ac H  E. obtusifolia 1911
S,15 R)-7,8,9- triacetoxy-3,15-
dihydroxy-2-nicotinoyloxy-5-(2-meth-
ylbutanoyloxy)jatropha-6(17),11-dien-
14-one
120 2R3 RA4RS5RTS8S9S,11E13 OMe H MeBu IBu OAc Ac H  E. obtusifolia 1911
S,15 R)-8,9-diac- etoxy-3,15-dihydroxy-  Bu
7-isobutyryloxy-2,5-bis(2-meth-
ylbutanoyloxy)jatropha-6(17),11-dien-
14-one
121 2R3R4ARSRTS8S9S,11E,13 OAc H MeBu IBu OAc Ac H  E. obtusifolia 1911
S,15 R)-2,8,9- triacetoxy-3,15-
dihydroxy-7-isobutyryloxy-5-(2-meth-
ylbutanoyloxy)jatropha-6(17),11-dien-
14-one
122 2R3 RA4RS5RTS8S9S,11E13 OMe Me H Ac OBz Ac H  E. obtusifolia 1911
S,15 R)-7,9-diac- etoxy-8-benzoyloxy- Bu Bu
5,8,15-trihydroxy-2,3-bis(2-meth-
ylbutanoyloxy)jatropha-6(17),11-dien-
14-one
123  2R3R4R5R7S8S9S,11 E13 OMe Me H IBu OAc Ac H  E. obtusifolia 1911
S,15 R)-8,9-diac- etoxy-5,15-dihydroxy- Bu  Bu
7-isobutyryloxy-2,3-bis(2-meth-
ylbutanoyloxy)jatropha-6(17),11-dien-
14-one
124 2R3 RA4RS5RTS8S9S,11E,13 OAc Ac IBu iBu OAc Ac H  E. terracina [851
S,15 R)-2,3,8,9- tetraacetoxy-15-
hydroxy-5,7-diisobutyryloxyjatropha-
6(17),11-dien-14-one
125 (2R3R4RS5RTS8S9S,11E,13 OAc Ac Bz iBu OAc Ac H  E. terracina [851
S,15 R)-2,3,8,9- tetraacetoxy-5-
benzoyloxy-15-hydroxy-7-isobutyry-
loxyjatropha-6(17),11-dien-14-one
126 (2R3R4R5R7S8S9S,11E,13 OAc BzO Ac iBu OAc Ac H  E. terracina [85]
S,15 R-2,5,8,9- tetraacetoxy-3- Ac E. dendroides %%
(benzoyloxyacetoxy)-15-hydroxy-7-
isobutyryloxyjatropha-6(17),11-dien-14-
one
127  euphodendroidin A OAc H IBu Bz OAc Ac H  E. dendroides 1921
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128  euphodendroidin B OAc H MeBu Bz OAc Ac H  E. dendroides 1921
129  euphodendroidin C OAc H Nic Bz OAc Ac H  E. dendroides 192]
130  euphodendroidin D H H IBu Bz OAc Ac H  E. dendroides 192]
131  euphodendroidin E H Ac IBu Bz OAc Ac H  E. dendroides 192]
132 euphodendroidin F OH Ac IBu Bz OAc Ac H  E. dendroides 192]
133 euphodendroidin G OAc Nic Ac iBu OAc Ac H  E. dendroides 192]
134 euphodendroidin H H Bz Ac iBu OAc Ac H  E. dendroides 19]
135  euphodendroidin I ONic Ac IBu Ac OAc Nic  Ac E. dendroides 1921
136  altotibetin A H Ac Bz Ac OAc Ac Ac  E. mongolica  [90]

E. altotibetic (931
137  altotibetin B H Ac Bz Bu OAc Ac Ac E. altotibetic [93]
138  altotibetin C OH Ac Bz Ac OAc Ac Ac E. altotibetic [93]
139  altotibetin D OH Ac Bz Bu  OAc Ac  Ac E. altotibetic 193]
140  Euphodendrophane H H Pr  a-OAc iBu a-OBz NiC CH; E. dendroides 1]
141  Euphodendrophane I H Pr  0-OAc iBu aONiC NiC CH; E. dendroides 19
142 Euphodendrophane J H Pr a-OAc iBu a-OiBu NiC CH; E.dendroides i3]
143 Euphodendrophane K H iBu a-OAc iBu a-OBz NiC CH; E. dendroides 1]
144 Euphodendrophane L H iBu a-OAc iBu aONiC NiC CH; E. dendroides 119
145  Euphodendrophane M H iBu a-OAc Ac a-ONic Ac  CH; E. dendroides [i4]
146 Euphodendrophane N H Ac a-OAc iBu 0-OAc  NiC CH; E. dendroides 19
147  Euphodendrophane O OAc iBu a-OAc iBu a-OAc NiC CH; E. dendroides 19
148  Euphodendrophane P OAc iBu a-OAc iBu a-OAc NiC CH; E. dendroides [i4]
149  Euphodendrophane A H Pr a-OAc iBu a-OAc  NiC CH; E. dendroides 1]
150  Euphodendrophane B H iBu a-OAc iBu a-OAc NiC CH; E. dendroides 1]
151 guyonianin G H iBu Ac H iBu Ac Bz  E.guyoniana [94]
152 guyonianin H H iBu Ac H Ac Ac Bz  E.guyoniana 194]

_Jatrophanes 5 JS» [-19- Js4
Jatrophanes 5 JSa &) 93 Euphorbia osia) (e 4 syl 4500 <l 511 3 -19- (,§J Jsaa

n Sl il R1 R2 R3 R4 & sl réf
153 esulatin D OAc Ac H Ac E. esula [95]
154  esulatin F OAc iBu OAc Ac E. esula [96]
155 (2R3 R4S5R7S,8R,13 R,15R)- OAc Ac H Nic  E. peplus [97]

2,3,5,7,15-pentaacetoxy-9- ni

cotinoyloxyjatropha-6(17),11 E-dien-14-one
156 3 ,5R,7 ,15 -tetraacetoxy-9- H Ac H Nic  E. peplus [95]

nicotinoyloxyjatropha-6(17),11E-dien-14-one

(0]
(0] OH

"I0R;

157-168

R,0 OR, Hydrp

6 JatrophanesdSa :-20- JS&
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no. S al) ) R1 R2 R3 R4 R5 R¢ g5 Ref
157 nygdaloidins A Ac Ac Ang Ang Nic H E. amygdaloides 1981
158 nygdaloidins B Ang H Ang Ac Nic H E. amygdaloides 1981
159 nygdaloidins C Hydrp H Ang Ac Nic H E. amygdaloides 1981
160 nygdaloidins D Ang H Ang Ac Ac H E. amygdaloides 1981
161 nygdaloidins E Ang H Hydrp Ac Ac H E. amygdaloides 1981
162 nygdaloidins F Ang H Hydrp Ac Ac  Ac  E. amygdaloides [98]
163 nygdaloidins G Ang Ac H Hydrp Ac H E. amygdaloides 98]
164 nygdaloidins H Hydrp Ac H Ang Ac H E. amygdaloides 98]
165 nygdaloidins I Ac Hydrp H Ang Ac H E. amygdaloides 98]
166 nygdaloidins J Hydrp Ac Ang H Ac H E. amygdaloides 98]
167 nygdaloidins K Ac Hydrp  Ang H Ac H E. amygdaloides 98]
168 nygdaloidins L Ang Ac Hydrp H Ac H E. amygdaloides 1981
169-174 175 Ang
Jatrophanes 7 JSw @ -21- JS&
Jatrophanes 7 JSe <& 53 Eyphorbia osadl (e 5 yeall 40080 <l 311 1 221- a8 ) Jg2a
No Sl pud R1 R2 R3 & ref
169 (2R3 RA4ASS5R,7S.8R,13 R, 15 R)-2,3,5,7,15-pentaac- etoxy- OAc Ac OiBu E.semiperfoliata [62,
8-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione E. paralias ?—953]
170 (2R3 RA4ASS5R,7S8R,13 R,15 R)-2,3,5,7,15- pentaacetoxy- OAc Ac OTig E. semiperfoliata [62]
8-tigloyloxyjatropha-6(17),11 E-diene-9,14- dione
171 2R3 R4 S5R7S8R,13 R15 R)-2,3,5,7,15- pentaacetoxy- OAc Ac OBz E. semiperfoliata  162]
8-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione
172 (2R3 R4 S5R7 S8 R,13 R,15 R)-3,5,7,8,15- pentaacetoxy-  Nic Ac OAc E. semiperfoliata [62]
2-nicotinoyloxyjatropha-6(17),11 E-diene-9,14-dione 93]
173 (2R3 R4 S5R7S,8R,13 R,15 R)-2,3,5,8,15- pentaacetoxy- OAc Bz OAc E. [62]
7-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione semiperfoliatalE. 23
Turczaninowii
174 (2R3 RA4SS5R,7S5.8R,13 R,15 R)-2,3,5,8,15- pentaacetoxy- OAc iBu OAc E. semiperfoliata [62]
7-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione
175 (2R3 R4 S5R,7S58R,13 R,15 R)-3,5,7,8,15- pentaacetoxy- OBz Ac OAc E. semiperfoliata [62]
2-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione
176 (2R3 R4 S5R, 788 R,13 R,15 R)-2,3,5,7,15- pentaacetoxy- OAc Ac OH E. semiperfoliata  162]
8-hydroxyjatropha-6(17),11 E-diene-9,14- dione
177 (2R3 R4 S5R,7S.8R,13 R,15 R)-2,3,5,15-tetraac- etoxy-7- OAc  iBu H E. semiperfoliata  162]
isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione
178 esulatin B OAc Ac H E. seguieriana [95]
E. semiperfoliata (62]
179 (2R3 RA4ASS5R,7S58R,13 R,15 R)-2,3,5,7,15- pentaacetoxy- OAc Ac Bu E. paralias [100]

8-isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione
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180 (2R3 RA4ASS5R,7S8R,13R,15 R)-2,3,5,7,15- pentaacetoxy- OAc Ac Ang E. paralias [100]
8-angeloyloxyjatropha-6(17),11 E-diene-9,14-dione

181 (2R3 R4S5R7S8R,13R,15 R)-3,5,7,15- tetraacetoxy-8- H Ac iBu E. paralias [100]
isobutyryloxyjatropha-6(17),11 E-diene-9,14-dione

182 (2R3 R4 S5R7S8R,13 R,15 R)-2,3,5,7,15- pentaacetoxy- OAc  Ac MeBu  E. paralias [100]
8-(2-methylbutanoyloxy)jatropha-6(17),11 E-diene-9,14-dione

183 (2R3 R4S5R7S8R,13R,15 R)-2,3,5,7,15- pentaacetoxy- OAc  Ac Bz E. paralias [100]
8-benzoyloxyjatropha-6(17),11 E-diene-9,14- dione

184 (2R3 R4S5R7S,8R,13R,15R)-2,3,5,7,8,15- OAc Ac Ac E. paralias [100]
hexaacetoxyjatropha-6(17),11 E-diene-9,14- dione E. semiperfoliata (621

185 pubescenol: 5R,8 ,15 -triacetoxy-3 -benzoyloxy-4R- hydroxy- - - 2 [66]

13 H-jatropha-6(17),11E-diene-9,14-dione

R,0
192-195

186-191

Jatrophanes 8 JSa [ -22- K&

Jatrophanes 8 JSs < 53 Euphorbia oia) e 4 o) 3580 cilin 51 1 222- o8 ) J g2

no. S el ol R1 R2 R3 R4 R5 g s ref

186 (2S53S4S85R7S88859S,11 E|13 S,15 R)-3,5,8,15- Me H Ac  OiBu Ac E. terracina [85]
tetraac- etoxy7-isobutyryloxyjatropha-6(17),11-diene-
9,14-dione

187 (28384 RS5R,7S,8R,13 8,15 R)-5,7,8-triacetoxy-3- Me H Bz OAc H E.mongolica  [90]
benzoyloxy-15-hydroxyjatropha-6(17),11 E-diene-
9,14-di- one

188 (285384 S85R7S,889 5,11 E, 13 S,15 R)-5,8,15- H Me Bz H Ac E. hyberna [101
triac- etoxy-3-benzoyloxyjatropha-6(17),11 E-diene-

9,14-dione

189 3 ,5a.8a,15 -tetraacetoxy-7 -benzoyloxyjatropha- Me H Ac OBz Ac E. turczani- [90]
6(17),11E- diene-9,14-dione nowii

190  Euphopubescenol - - - - — E.pubescens [101

191  Euphodendrophane G ONic ivVal Ac H H  E.dendroides 1151

192 3p-Benzoyloxy-5 a,7f-diacetoxy-15b- H Bz Ac  OAc H E.mongolica  [102]
hydroxyjatropha-6(17),11E-diene-9,14-dione

193 3p4-Benzoyloxy-5 a,8 a -diacetoxy-15B-hydroxy-7b- H Bz Ac  OProp OAc E.mongolica  [102]
propanoyloxyjatropha-6(17),11E-diene-9,14-dione

194 3p-Benzoyloxy-7f-n-butanoyloxy-5a,8a-diacetoxy- H Bz Ac OBu OAc E.mongolica 971
15f-hydroxyjatropha-6(17),11E-diene-9,14-dione

195 3p-Benzoyloxy-5 .8 a -diacetoxy-15p-hydroxy-7p- H Bz OAc OiBu OAc E.mongolica 971
isobutanoyloxyjatropha-6(17),1 1E-diene-9,14-dione

196  esulatin E — - - — — E. esula [95]
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197-202

BzO
203-204

Jatrophanes 9 JSa [ -23- &G

Jatrophanes 9 JSs <& 53 Eyphorbia osisdl (e 5 el 45080 <l 311 1 223- a8 ) J2a

n S al) il R1 R2 R3 R4 & réf
197 kansuinin E H Ac OBz Nic  E. kansui [103]
198 esulatin A OAc iBu OAc Ac E. esula 58
199 2a.3 .5a,9-tetraacetoxy-11,12-epoxy- OAc iBu OiBu Ac  E. salicifo- lia [104]

E. salicifo lia [104]
200 7 ,8 a -diisobutyryloxyjatroph-6(17)-en- E. salicifo-lia [104]
l4one2a,3 S0,6 9a- OAc Ac OiBu Ac
pentaaacetoxyl1,12- epoxy-8 a -
isobutyryloxyjatroph-6(17)-en-14-one
201 kansuinin F H Ac OBz Bz E. kansui [105]
202 kansuinin G H H Nic  E. kansui [100
203 kansuinin C Ac H — — E. kansui [103]
204 kansuinin B H Ac — — E. kansui [103]
AcO
AcO
R0 OAc R,0 AcO
205-207 208-209 210
J atrophanes 10 JS» : Js
Jatrophanes 10 JS# <l 53 Eyphorbia sl (e 433)&43\ ALl g 1 1 24 A8 ) Jgaa
N° S yall g s réf
205 (2R3S548,78288.9 8,13 8,14 S,15 R)-8,9,14,15- OBz H E. serrulata [106]
tetraac- etoxy-3-benzoyloxyjatropha-5 E,11 E-dien-
7-0l
206 (2R3S48,782889 8,13 8,14 S,15 R)-7,8,9,14,15- OBz OAc E. platyhyllos ~ [107]
pen- taacetoxy-3-benzoyloxyjatropha-5 E,11 E-diene
207 euphopubescene OAc  OAc E. pubescene [61]
208 14 p-acetoxy-3 f -benzoyloxyjatropha-SE,11 E- OH OAc H E. helioscopia  [108]
diene-7 9 a,15 -triol
209 7 9a,14 -triacetoxy-3 -benzoyloxyjatropha-5 OAc OH OH  E. helioscopia  [108]
E,11 E-diene-15 ,17- diol
210 14a,15 -diacetoxy-3 ,7 -dibenzoyloxy-17-hydroxy- E. helioscopia  [108]

(2 H,13 H) jatropha-5 E,11 E-dien-9-one
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BuOi
211-212 213-215

Jatrophanes 11 JSa :25- J&&

Jatrophanes 11 JSs& &) 93 Euphorbia sl (e A g jaall 40U cliy 3l 1 25- o8 ) Jgaa

N° S el ol R1 R2 R3 R4 Rj5 plant réf
211 pubescene D H Me Ac Bz H E. pubescens [109)
212 3 9a,l5 -triacetoxy-7 -butanoyloxyjatropha-  Me H Ac Bu Ac E. pubescens [110)
5E,11 E-dien-14-one
213 euphodendrophanes Q Pr OAc Nic E.dendroides sl
214 euphodendrophanes P OAc  Nic Nic E.dendroides (131
215 euphodendrophanes R OAc  OAc Bz E.dendroides ™
216 euphodendrophanes S OAc  OAc Nic E.dendroides (131
217  euphoheliosnoid D - - - - - E. helioscopia "

Jatrophanes 12 JS&  -26- Js&

Jatrophanes 12 JSs &) 93 Euphorbia o=isl) (e 4 g jaall 4058 Sl 31 1 226- o8 J s

N° S pal) aad R1 R2 R3 & réf

218 (2535687 R8R9 S,13 5,14 §,15 R)-7,8,9,14,15- OH Me Ac E. serrulata [106]
pentaacetoxy-3- benzoyloxyjatropha-4 E,11 E-dien-6-ol

219 (2835687 R8R9 S,13 5,14 §,15 R)-8,9,14,15-tet- OH Me Bz E. serrulata (106]
raacetoxy-3,7-dibenzoyloxyjatropha-4 E,11 E-dien-6-ol

220 (253S568S,7R8R9S,13 8,14 5,15 R)-7,8,9,14,15- Me OH Ac E.platyphyl- los 107l

pentaacetoxy-3-benzoyloxyjatropha-4 E,11 E-dien-6-ol

AcO

N
N
3

AcO OAc
232

Jatrophanes 13 JSa  -27- J&&
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Jatrophanes 13 JS# & 53 Euphorbia (i) (e 4 s aall 400 Sl 3l 1 22748 Jsaa

J Y il

N° Syl Ri1 R2 R3 R4 R5 Ré gsdl réf
221 (2 R3R6S7RS8R9S,13 8,15 R)-6,7,8,9,15- Me OH Ac Me H Ac E serrulata 1%l
pen- taacetoxy-3-benzoyloxy-2-hydroxyjatropha-4
E.,11 E-dien-14- one
222 (2R3 R6S,7 RS8R S,13 5,15 R)-7,8,9,15- H Me H Me H Ac E 1107]
tetraac- etoxy-3-benzoyloxy-6-hydroxyjatropha-4 platyphyl-
E,11 E-dien-14-one los
223 (2R3R6S7RS8R9S,13 8,15 R)-6,7,8,9,15- H Me Ac Me H Ac E serrulata 1%
pen- taacetoxy-3-benzoyloxyjatropha-4 E,11 E-
dien-14-one
224 (2R3 R6R7TRSRYIS,13 5,15 R)-2,7.89- Me OAc H Me H H E serrulata ™"
tetraacetoxy-3- benzoyloxy-6,15-
dihydroxyjatropha-4 E,11 E-dien-14-one
225 (2R3 R6S7R8RIS,135,15R)-2,6789,15 Me OAc Ac Me H Ac E serrulata ™V
hexaacetoxy-3-benzoyloxyjatropha-4 E,11 E-dien-
14-one
226  serrulatin B Me H Ac H Me Ac E. serrulata
227 (2R356S87R8R9 S,13 R,15 R)-6,7,8,9,15- - - - - - - E. serrulata ™
pentaacetoxy-3-benzoyloxyjatropha-4 Z,11 E-dien-
14-one
228 (2R35,687R8R9 S,13 R,15 R)-6,7,8,9,14- - - - - - - E. serrulata ™2
pen- taacetoxy-3-benzoyloxyjatropha-1(15),4 Z,11
E-triene
Jatrophanes 15 JSw [ -28- Js&
Jatrophanes 15 JSs & 53 Euphorbia osisll (e 4 5 el 400580 <l 3l 1 28 &8 ) Js0a
N° S sl R1 R2 R3 R4 Rs5 R6 R7 réf
229 283S4R5R7S.88S89S,11 E,13 H H MeBu iBu MeBu H B-OH E terracina. (851
S,14 8§)-3,5,7,8,9,14- hexahydroxy-7-
isobutyryloxy-5,8-bis(2-methylbutano-
yloxy)-1(15€14)abeojatropha-6(17),11-
dien-15-one
230 abeodendroidin F OH Ac iBu Bz Ac Ac B-OH E dendroides — "*
231  epi-abeodendroidin F OH Ac iBu Bz Ac Ac  B-OH E dendroides "
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Jatrophanes 14 JSa : -29- K&
Jatrophanes 14 JSs8 &) 3 Euphorbia (i) (e 4 g jaal) 400 Sl i) 1 229 o8 5 Jgaa

N° Sl o R1 R2 R3 g s réf
232 kansuinin A H Ac Ac E. kansui [108]
233 kansuinin H OH Ac Ac E. kansui 11031
234  kansuinin D H Ac Nic  E. kansui 11031
235  esulatin C - - - E. esula (108]
236 serrulatin A: (2 5,3 S,6 R,7 $,8 5,9 S,13 R,14 §,15 S)- H Me Tig E. serrulata (108]
8,14,15-triacetoxy-3-benzoyloxy-6,9-epoxy-7-
tigloyloxyja- tropha-4 Z,11 E-dien-9-ol
237 (2 R3S6R7S8S9S,13R,14 8,15 5)-8,14,15-triac- Me H Tig E. serrulata (108]
etoxy-3-benzoyloxy-6,9-epoxy-7-tigloyloxyjatropha-4
E,11 E-dien-9-ol
238  (2R3S6S7RS8S9R,13 R,14 S,15 R)-8,14,15-triac- Me H Bz E. platyhyllos (108]
etoxy-3,7-dibenzoyloxy-6,9-epoxyjatropha-4 E,11 E-
dien-9-ol
239 78 ,9a,14p -triacetoxy-3f-benzoyloxy-12 ,15 -epoxyjat- - - - E. helioscopia [108]

roph-5E-en-11 f-ol

Jatrophanes 16 JSw @ -30- Js&
Jatrophanes 16 JSs& &) 53 Euphorbia (o) (e A 5 jaal) L0 Gl 3l 1 302 28 ) J gaa

N° S pall aus g sl réf
—— 4]

240 salicifoline E. salicifolia

241 euphosalicin E. salicifolia 63

Lathyranes JS» -8-2-7
¢methoxy <Phenyacetyl Cle ganay Jaion 5 L Llle 8la 3/11/5 & 55 (e IS 58
Euphorbia osiad) i \e sui FSY) LS jall (e yiixd methoxyphenylacetyl

242-265

Lathyranes 1 JS» @ -31- J&&
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J Y il

Lathyranes 1 JS# & 53 Euphorbia o) (e 45 el 40080 Sl 5l 1 312 28 Jsoa

N° S yall anal R1 R2 R3 R4 R5 r réf
242 3 f,12a-diacetoxy-19-hydroxy-7 a.8 « -ditigloyloxyingol Ac Tigl Tigl OH Ac E. acrurensis (]
243 3 f .12 a,19-triacetoxy-7a -hydroxy-8a -ditigloyloxyingol Ac H Tigl OAc Ac E. acrurensis (1]
244 12 a,19-diacetoxy-3 ,7 a -hydroxy-8 a -ditigloyloxyingol =~ H H Tigl OAc Ac E. acrurensis (1]
245 3 .8 a,12 a -triacetoxy-7 o -isovaleryloxyingol Ac iVal Ac H Ac E. acrurensis (1]
246 3 .8 a,12 o -triacetoxy-7 o -angeloxyingol Ac Ang Ac H Ac E. acrurensis (1]
247 3,12 a -diacetoxy-7 a.8 a -ditigloyloxyingol Ac Tigl Tigl H  Ac E. acrurensis (1]
248 34 .8 a,12 a -triacetoxy-7 a -tigloyloxyingol Ac Tigl Ac H Ac E. acrurensis (1]
249 3p,12 o -diacetoxy-8 a -methoxy-7 a -tigloyloxyingol ~ Ac Tigl Me H Ac E. acrurensis (1]
250 3 ,12R-triacetoxy-7 a -hydroxy-8 a -tigloyloxyingol Ac H Tigl H Ac E. acrurensis [113]
E. lactea (el
251 35,7 a,12 o -triacetoxy-8 a -isovaleryloxyingol Ac Ac iValH Ac E. tirucalli (7]
252 3,7 a,12 a -triacetoxy-8 a -benzoyloxyingol Ac Ac Bz H Ac E. niVulia (1]
E. kamerunica (9]
E. hermentiana (1201
253 34,12 a -diacetoxy-7 a -angeloyloxy-8 a -methoxyingol Ac Ang Me H Ac E. niVulia (18]
E. hermentiana (o]
254 12 a -acetoxy-7 o -angeloyloxy-3/ -hydroxy-8 a - H Ang Me H Ac E. niVulia (18]
methoxyingol
E. ingens 121
255 3 f,12 o -diacetoxy-8 a -benzoyloxy-7 a -hydroxyingol — Ac H Bz H Ac E. niVulia (1]
256 3 3,12 a -diacetoxy-7 a -benzoyloxy-8 a - Ac Bz Nic H Ac E. niVulia (18]
nicotinoyloxyingol
257 3p-acetoxy-7 a -angeloyloxy-12 a -hydroxy-8 o - Ac Ang Me H H E. niVulia (122]
methoxyingol
258 34,12 o -diacetoxy-8 a -methoxy-7 o -hydroxyingol Ac H Me H Ac E. niVulia (122]
259 3p,12R-diacetoxy-7 a -angeloyloxy-8 a -hydroxyingol  Ac Ang H H Ac E. niVulia (122]
260 34,12 a,19-triacetoxy-8 a -nicotinoyloxy-7 o — Ac PhAc Nic OAc Ac E. poisonii (1231
phenylacetoxyingol
261 3f,12R,19-triacetoxy-8 a -hydroxy-7 o — Ac PhAc H OAc Ac E. poisonii (123]
phenylacetoxyingol
262 3f,19-diacetoxy-8 a,12 a -dihydroxy-7 o — Ac PhAc H OAc H E. poisonii (123]
phenylacetoxyingol
263 7 0.8 a,12 a -triacetoxy-3 -phenylacetoxyingol PhAc Ac Ac H Ac E. officinarum (124]
264 7 0,8 a,12 a -triacetoxy-3 -(p- A Ac Ac H Ac E. officinarum (124]
methoxyphenyl)acetoxyingol
265 7 a,12 o -diacetoxy-8 a -methoxy-3 -phenylacetoxyingol PhAc Ac Me H Ac E. officinarum (124]
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Lathyranes 2 JS» @ -32- J&&
Lathyranes 2 JSs8 &) 3 Euphorbia (i) (e A 5 jaal) 00 Sl i) 7 322 8 ) Jgaa

N° S al) and R g réf

266 30,7 a .8 a,12 a -tetraacetoxy-2-epi-ingol Ac E. portulacoides ™

267 35,8 a,12 a -triacetoxy-7 o -isobutanoyloxy-2-epi-ingol iBu E. portulacoides

268 35,8 a,12 o -triacetoxy-7 o -methylbutanoyloxy-2-epi-  MeBu E. portulacoides ™
ingol

269 3p .8 a,12 o -triacetoxy-7 o -benzoyloxy-2-epi-ingol Bz E. portulacoides

= v
HS H
R;0 AcO
270-275

Lathyranes 3 JSa : -33- Js&
Lathyranes 3 JSs &l 53 Euphorbia osiall (e 4 5 el 408580 <l 5 1 33 o8 5 Jsaa

N° Syl auaf R1 R2 R3 R4 g5l réf

270 (2R3 S4RS5R9S,11 8,15 R)-5 a,15 -diacetoxy-3 - Me H Bz Ac  E. hyberna 1101]
benzoyloxylathyra-6(17),12 E-dien-14-one
(2R3 S4R5R9 S,11 5,15 R)-5R,15 -3,5,15-

271  triacetoxy- lathyra-6(17),12 E-dien-14-one Me H Ac Ac  E. hyberna 1o1]
E. Villosa [125]
272 Euphorbia factor L3 H Me Bz Ac  E. lathyris [126]
273 Euphorbia factor L8 H Me Nic Ac  E. lathyris [126]
274 (2R3 S4R5R9 S,11 8,15 R)-5-acetoxy-3-benzoy- H Me Bz H  E. lathyris (271
loxy-15-hydroxylathyra-6(17),12 E-dien-14-one
275 (2 Rj3 S4RS5R9S.11 8,15 R)-5,15-diacetoxy-3- H Me PhAc  Ac  E. pithyusa

phenylacetoxylathyra-6(17),12 E-dien-14-one subsp. [128]

Cupanii
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R;0 o

R,0

R2
276-284

302-304

305-311

Lathyranes 4 JSw [ -34- Js&

Lathyranes 4 JSs &l 53 Euphorbia osiall (e 4 5 el 48580 <l 1l 34- 35 Jsaa

N° S pall R1 R2 R3 R4 RS g sl réf
276 Euphorbia factor L 2 Bz OBz Ac E. lathyris 1126]
277 Euphorbia Factor L3 Bz H Ac - E. lathyris (128]
278 Euphorbia Factor L8 Nic H Ac E. lathyris (1291
279  Euphorbia factor L11 - H - E. lathyris tso1
280 5,15-di-O-acetyl- Bz 0Sal Ac - E. lathyris (128)
3-0-benzoyl-7-O-salicyllathyo

281 Euphorbia Factor L2 Bz OBz Ac - E. lathyris (128]
282  3,5,15-tri-O-acetyllathyrol Ac H Ac - E. lathyris (129
283 5,15-di-O-acetyl-3-O-salicyllathyrol, respectively Sal H Ac - E. lathyris (129
284 Deoxy Euphorbia Factor L1 PhAc H Ac - E. lathyris (1291
E. pithyusa [128]

285 Euphorbia factor L10 C5H11CO H - . E. lathyris [31]
286 154 ,17-diacetoxy-3 -benzoyloxyisolathyrol Bz Ac - - E. lathyris 11321
287 Euphorbia Factor L17 Bz Ac - - E. lathyris (1291
288 Euphorbia Factor L18 PhAc Ac - - E. lathyris (1291
289 Euphorbia Factor L19 PhAc H - - E. lathyris (1291
290 Euphorbia Factor L.22 Ni H - - E. lathyris (129
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291 Euphorbia Factor L23 Hex Ac - - - E. lathyris [129]
292 Euphorbia Factor L7a Nic Ac - - E. lathyris (129
293 (2R3 S4RS5R,6R,11S8,15 R)-3-acetoxy-15- CH; H Ac Bz - E. Villosa (1321
benzoyloxy-5,6-epoxylathyr-12 E-en-14-one
294 Macrorilathyrone B H CH; H Bz - E.macrorrhiza (831
295 latilagascenes F CH; H H Bz - E. macrorrhiza (831
296 jolkinol B CH; H H Cin - E. macrorrhiza (831
E. lathyris [133]
297 (2R4R7TRSS9S11R12S,13 8,15 R)-7,12- - _ ; o E. segetalis [132]
diacetoxy-8-angeloyloxy-4,15-epoxylathyr-5 E-ene-
3,14-dione
298 Euphorbia factors L1 - — - - - E. lathyris 90
E. pithyusa [126]
299 Euphorbia Factor L,s E. lathyris e
300 158 -cinnamoyloxy-34 ,5R-dihydroxylathyra-6Z,12 Cinn H - - - E. kansuensis (1341
E-dien-14-one
301 158 -cinnamoyloxy-34 ,5 a ,20-trihydroxylathyra- Cinn OH - - - E. kansuensis (1341
67,12 E-dien-14-one
302 Euphorbia Factor L.20 Bz H H H Ac  E lathyris (1291
303 Euphorbia Factor L24 Bz Ac H H H E. lathyris (129)
304 Euphorbia Factor L7b Bz Ac H H Ac  E lathyris (129)
305 3p,15p-dihydroxy-14-oxolathyra-5E,12E-dienyl-17-  H H H - - E.dracunculoides 13
O-f-D-glucopyranoside
306 Euphordraculoin A Ac H H - E.dracunculoides '3
307 Euphordraculoin B H Ac Ac - - E.dracunculoides 13
308 Euphordraculoin C H Gal H - E.dracunculoides 13
309 Euphordraculoin D Ac Gal H - E.dracunculoides 13
310 Euphordraculoin E H H Rha - E.dracunculoides 13
311 Euphordraculoin F Ac H Rha - E.dracunculoides 15

312

313

Lathyranes 5 JS» [ -35- J&&
Lathyranes 5 JSs & 53 Eyphorbia o) (e 4 5 jaal) 4008 Sl 58l 1 235- &8 5 Jgaa

no HSJA-“ (‘l-A-ﬂ‘ e‘,ﬁ\ Ref
312 lathyranoic acid A E. lathyris ™"
313 lathyranone A E. lathyris (136]

Myrsinanes JS® -9-2-7
& 55 O Al dils (K8 o (S Tathyranes JSos Ciliiie aa) s 5 il 5/7/6 JSa o2 B ke
epoxy-10,13 5 epoxy-13,17

324-328

Myrsinanes 1 JSw @ -36- JS&
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Myrsinanes 1 JSoa & 63 Eyphorbia (ol (e A 5 jaal) 400N Sl 51l 1 36- 8 J g

N° S pall and R1 R2 R3 R4 R5 gl réf
314 13-deacetylisodecipidone Bu H Ac H Ac  E. decipiens ™"
315 13-deacetylisodecipinone Bz H Ac H Ac E. decipiens "7
316 Isodecipidone Bu H Ac Ac Ac  E. decipiens "
317 17-acetoxy-13-deacetyldecipinone Bz Ac Ac H Ac E. decipiens "
318 13-deacetyldecipinone Bz Ac Ac H H E. decipiens "
319 13-deacetyldecipidone Bu Ac Ac H H E. decipiens "%
320 Decipinone Bz Ac Ac Ac H E. decipiens
321 Decipidone Bu Ac Ac Ac H E. decipiens "%
322 Isodecipinone Bz H Ac Ac Ac E. decipiens "
323 17-acetoxy-13-deacetylisodecipidone  Bu Ac Ac H Ac E. decipiens """

324-328

Myrsinanes 2 JSs  -37- JS&
Myrsinanes 2 dSs < 53 Euphorbia osiad) (e 5 el 45580 i 5l 1 -37- 685 Jsaa

N° Syl s R1 R2 & sl réf

324 38,7 B.15 -tri-O-acetyl-5a-O-nicotinoyl-13 f ,14 f- Ac Ni  E. decipiens "
dihydroxy-14-desoxo-14a ,6a -epoxymethanomyrsinol c

325  decipinol ester A Bu Ni E. decipiens (137
C

326  decipinone B Ac Bz E. decipiens [141)

327  decipinone C Ac Bu E. decipiens "

328 3 B,7 B.15 p-tri-O-acetyl-5a -O-benzoyl-134 ,14 f - Bu Bz E. decipiens "1

dihydroxy-14- desoxo-14a ,6 oo —epoxymethanomyrsinol

329-336

Myrsinanes 3 JSa © -38- J<&
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Myrsinanes 3 JSs# Ol 53 Euphorbia (i) (e 4 g jaall 4000 cilin 3 1 38- a8 ) J g2

N° S gl and R1 R2 R3 R4 g5 réf

329  cuphorprolitherin C: 5R,15 -di-O-acetyl-7 ,14 -di-O-benzoyl-14- Pr Bz Bz Ac E. prolifera LI
des- oxo-3 f-O-propanoylmyrsinol

330 5,156 -di-O-acetyl-7 ,14f -di-O-nicotinoyl-14-desoxo-3 -O- Pr Nic Nic Ac E. seguieriana '
pro- panoylmyrsinol

331 3.5 a,158 -tri-O-acetyl-7f ,14f -di-O-nicotinoyl-14- Ac Nic Nic Ac E. seguieriana '™
desoxomyrsinol

332 3f.5 a,15p -tri-O-acetyl-78-O-benzoyl-14 f-O-nicotinoyl-14- Ac Bz Nic Ac E. seguieriana '
desoxomyrsi- nol

333  5a.15 di-O-acetyl-7 8 -O-benzoyl-14 p-O-nicotinoyl-14- Pr Bz Nic Ac E. seguieriana '
desoxo-3 f-O- propanoylmyrsinol
334 5 a,144,15p -tri-O-acetyl-7f-O-benzoyl-14-desoxo-3/3-O-pro- Pr Bz Ac Ac E. seguieriana '

panoylmyrsino L

335 50,145 15p-tri-O-acetyl-7 f-O-nicotinoyl-14-desoxo-3 f-O-pro-  Pr Nic Ac  Ac E. seguieriana '
panoylmyrsinol

336 5R14 -di-O-acetyl-15f -hydroxy-7f -O-nicotinoyl-14-desoxo-3 - Pr Nic Ac H E. seguieriana '
O-pro- panoylmyrsinol

337-340

. Myrsinanes 4 JSa 1 -39- J&&
Myrsinanes 4 JSs# Ol 53 Euphorbia (il (e 4 g jaall 4000 cilin 3l 2 239 a8 ) J g

N° S yall R1 R2 g5 réf
337 15p-O-acetyl-3f -O-butanoyl-7f-O-nicotinoyl-5 a -O- Bu Pr E. myrsinites [143]
propanoylmyrsinol

338 154 -O-acetyl-34 ,5 f -di-O-butanoyl-7/ -O-nicotinoylmyrsinol Pr Pr E. myrsinites [143]
339 15 f -O-acetyl-7 f -O-nicotinoyl-3 § .5 o -di-O-propanoylmyrsinol Bu Bu  E. myrsinites [143]

340 15p -O-acetyl-5 a -O-butanoyl-7 f -O-nicotinoyl-3 -O- Pr Bu  E. myrsinites [143]
propanoylmyrsinol

346-351

Myrsinanes 5 JSa [ -40- Js&
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Myrsinanes 5 JS# O 53 Euphorbia () (e A g el 4000 cilin 531 1 40- 68 J g2

JsY) Juadll

N° S yall ansd R1 R2 R3 g s réf
341  Euphordraculoin M OiBu Pr H E.dracunculoides ~ [135]
342 Proliferin C H Pr Ac E.dracunculoides [135] 9]
343 14-desoxo-38,5 a,7 f,10,15 f-O-pentaacetyl- H Ac Ac E.dracunculoides [135]
140-O-benzoyl-10,18-dihydromyrinsol E. sogdiana [144]
344  euphorbialoid I ONic Pr Ac E. amygdaloides [88]
E. prolifera [143]
345  euphorbialoid J OiBu Nic Ac E. amygdaloides [38]
E.prolifera [145]
346  euphorprolitherin A OAc Bz E. prolifera [145]
347  euphorprolitherin B OAc MeBu E. prolifera [145]
348  50,10,146,154-O-tetraacetyl-38-O-benzoyl- Bz Ac Bz E. falcata [8]
10,18-dihydromyrsinol
349  50,10,14p,154-O-tetraacetyl-33-O- Pr Ac - E. falcata [8]
propanoyl-10,18-dihydromyrsinol.
350  50,10,144,154-O-tetraacetyl-33-O- iBu Ac - E. falcata (8]
isobutyryl-10,18-dihydromyrsinol.
351 Euphorbialoid E Nic Ac - E. prolifera [145]
352-362
Myrsinanes 6 JSa : -41- JS&
Myrsinanes 6 JSs# ) 53 Euphorbia oial) (e 4 g jaall 4058 Sy 531 1 41- o8 Jsaa
No Sl aul R] R2 R3 R4 g sl réf
352 Falcatin D CH; Bz iBu Ac Ac E. falcata [88]
353 Falcatin E iBu Bz Ac Ac Ac E. falcata [88]
354 Falcatin F iBu Bz iBu Ac H E. falcata [88]
355 3 f-O-benzoyl-5 a,7 ,17-tri-O-acetyl-15 - Bz Ac Ac Ac H E. decipiens 15
hydroxycheiradone
356  3p,5R,17-tri-O-acetyl-7 f-O-benzoyl-15 - Ac Ac Ac Bz H E. decipiens [147]
hydroxycheiradone
357 3/.,50a,15p ,17-tetra-O-acetyl-7f -O- Ac Ac Ac Bz Ac E. decipiens [147]
benzoylcheiradone
358 34.,50a,150 ,17-tetra-O-acetyl-75 -O- Ac Ac Ac Nic Ac E. decipiens [147]
nicotinoylcheiradone
359 15f -O-acetylcheiradone Ac Bz Ac Ac Ac E. decipiens [137]
360  Cheiradone Ac Bz Ac Ac H E. cheiradenia 1148]
361 cheiradone A Ac Bz Ac H H E. cheiradenia 1148]
362 cheiradone B H Bz Ac Ac H E. cheiradenia 1148]
363 myrsinol analog with C9—C1( lactone - - - - E. prolifera [149]

ring
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364 30,5 a,108,145 ,150 -penta-O-acetyl-8 Ac  Ac MeBu Ac Ac E. teheranica [150]
-O-(2-methylbutanoyl)cyclomyrsinol

365 50,108,148 ,150 -tetra-O-acetyl-8-O- Nic Ac MeBu Ac Ac E. teheranica [150]
(2-methylbutanoyl)-3 -O-nicotinoylcy-

366 36,10 p,15 p -tri-O-acetyl-8 -O- Ac  Nic iBu Nic Ac E. seguieriana [151]
isobutyryl-5R,14 -O-
dinicotinoylcyclomyrsinol

367 5a,106,15 p-tri-O-acetyl-8 ,14 -O- Pr Ac Nic Nic Ac E. seguieriana [60]
dinicotinoyl-3 -O-
propanoylcyclomyrsinol

368 euphorprolitherin D: 5 « ,10 a,14 S-tri- Pr Ac Bz Ac H E. prolifera [150]
O-acetyl-8 f-O-benzoyl-3 -O-
propanoylcy- clomyrsinol

369 sPr5 Pr Bz Ac Ac E. prolifera [145]
370  Euphordraculoin G Ac  Ac Bz Ac H E. dracunculoides  [135]
371 euphordraculoin H Ac  Ac Bz Ac Ac E. dracunculoides  1135]
372 euphordraculoin I Bu Ac Bz Ac Ac E. dracunculoides  1135]
373 euphorprolitherin D Pr Ac Bz Ac H E.dracunculoides ~ 1135]
Euphorbia {51;%
E. falcata
374 euphorbialoid G Pr Ac Nic Ac H E. prolifera [145]
375 Falcatin G Ac Bz Bz Ac Ac E. falcata [86]
376 Falcatin H iBu Ac Ac Ac Ac E. falcata [88]
377 Falcatin I Nic Ac MeBu Ac Ac E. falcata [88]
378  euphorbialoid H Pr Ac Bz Nic Ac E. prolifera [145]

379-384

Cyclomyrsinanes 2 JSw | -43- J<&
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n S el ol R1 R2 R3 R4 R5 R6 R E. prolifera 1145]
379 Falcatin J OH CH; Pr Ac  MeBu Ac Ac E prolifera  [145]
380 Falcatin K OH CH; iBu Ac MeBu Ac Ac E prolifera  [145]
381 Falcatin L ONic CH; iBu Ac MeBu Ac Ac E prolifera [145]
382 Falcatin M ONic CH; Bu Ac iBu Ac  Ac E. prolifera  [145]
383 Falcatin N ONic CH; Pr Ac iBu Ac Ac E. prolifera [145]
384 Falcatin O OBz CH; Pr Ac MeB Ac Ac E prolifera [143]

Premyrsinanes JS» 11-2-7

Premyrsinanes 1JS» © -44- J<&
Premyrsinanes 1S4 &l 53 Euphorbia (o)) (e A g jaal) 00 Sl jil) 1 44 o8 5 Jgaa

Ne Sl R1 R2 R3 R4 R5 R6 g s réf

385 Euphordraculoins J Pr Bz Bz Ac H OH E. dracunculoides  1135]

386 Euphordraculoins K Pr Bz Ac Ac H OH E. dracunculoides  [135]

387 Euphordraculoins L Bu Bz Ac Ac H OH E. dracunculoides  1135]

388 premyrsinol-3- propanoate-5-benzoate- Pr Bz Ac Ac Ac OH E. dracunculoides  [135]
7,13,17-triacetate

389 Euphorbialoid A Pr Bz Nic Ac H OH E. prolifera [145]
Euphorbialoid B Ac Bz Nic Ac H OH E. prolifera [145]

390

391 Euphorbialoid C Pr Bz Nic Ac Ac OH E. prolifera [145]

392 Euphorbialoid D Ac Bz Nic Ac Ac OH E. prolifera [145]

393 Falcatin S iBu Bz Nic Ac Ac OH E. falcata (8]

394 Eufoboetol H H H H OH Me E. boetica (5

395 kandovanol ester A Ac Bz Ac Ac Me OH E. decipiens [145]

396 kandovanol ester B Ac  Bu Ac Ac Me OH E. decipiens [145]

397 3 B,7p,13p ,17-tetraacetoxy-5 o - Ac iBu Ac Ac Me  OAc E. pithyusa [128]
isobutyryloxypremyrsinol

398 7,134 ,17-triacetoxy-5R- Pr iBu Ac Ac Me OAc E. pithyusa [128]
isobutyryloxy-3 -
propanoyloxypremyrsinol

399 74,138 -diacetoxy-15R-isobutyryloxy-  Pr iBu Nic Ac Me OAc E. pithyusa subsp.  [128]
17-nicotinoyloxy-3 -propanoyl- cupanii
oxypremyrsinol

400 7 p,134 -diacetoxy-17-isobutyryloxy-5- Pr MeBu iBu Ac Me OAc E. pithyusa subsp.  [128]
(2-methylbutanoyloxy)-3 -pro- cupanii
panoyloxypremyrsinol

401 7 p,134 -diacetoxy-5 a ,17- Pr iBu iBu Ac Me OAc E. pithyusa subsp.  [128]
diisobutyryloxy-3 - cupanii
propanoyloxypremyrsinol

402 7 p .13 -diacetoxy-5 a -isobutyryloxy-  Pr iBu Pr Ac Me OAc E. pithyusa subsp.  [128]

3 ,17-dipropanoyloxypremyrsinol

cupanii
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403 7 ,13,17-triacetoxy-5 a -benzoyloxy-3 Pr Bz Ac Ac Me OAc E. pithyusa subsp.  [128]
-propanoyloxypremyrsinol cupanii
404 7 a -O-acetyl-5 -O-benzoyl-13 -hydroxy- — - - - - - E. seguieriana [151]

3 ,18-dinicotinoyloxypremyrsi- nol

405-406

Premyrsinanes 2J5 © -45- J&&
Premyrsinanes 258 &) 93 Eyphorbia (iad) (e A g jaall 280N iy pll 1 45- 28 5 Jsaa

no. nam R plant ref
405 karaiinone A Ac E. deciviens 112
406 karaiinone B H E. decipiens iy

407-414 S
Premyrsinanes 3 JSi @ -46- J&&
Premyrsinanes 3 JSs &) 53 Euphorbia (wial) (e A 5 jaall 20 il 5l 1 46- o8 ) J g2

N eSodl Rl R2 R3 R4 R4 R5 g réf
407  aleppicatine A Ac  Tigl H OAc Ac  Ac  E. aleppica  154.154]
408  aleppicatine B Ac  Tigl H OAc Ac Tigl E. aleppica  [54.154]
409  euphoreppine A Ac  Ac OTigl H Ac  Ac E. aleppica  [155]
410  cuphoreppine B Ac  Ac OTigl H Ac  Tigl E. aleppica  [155]
411 3 p,5a,14 ,15 p ,17-pe nta-O- - - - - - E. decipiens 1137

acetyl-7-O-nicotinoyl euphoppin

412  Falcatin P iBu Ac H Bz Ac  Ac E. falcata [8]
413  Falcatin Q iBu Ac H Nic Bz Ac E. falcata (8]
414  Falcatin N Pr Ac H Nic Bz Ac E. falcata (8]

Dephnanes JS»-12-2-7

OH
J X
OH

OR
415-416

Dephnanes JS& © -47- J<&
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415 20-(4-hydroxy-3-methoxyphenyl- A E. resinifera [156]
acetoxy)-9,13,14-(orthophenyl- E. poisonii [157]
acetoxy)resiniferol (resiniferatoxin)

416 20-hydroxy-9,13,14-(orthophenyl- H E. poisonii [156]
acetoxy)resiniferol

417 langduin A - E. fischeriana [156]

Tiglianes JS#-13-2-7

benzoyl 4e sae leie YA 32 éllay phorbol S e (e (Gidy

418-426

427

3\
(CH,),CH
\\O 214

Tiglianes 1 JS» [ -48- JS&
Tiglianes 1 IS &) 93 Euphorbia cial) (e 4 g jaall 4008 Sl 31 1 48- a8 ) J s

N° Syl R1 R2 R3 gsdl réf
418 13a-isobutyryloxy-4-deoxy-12 -tigloyloxyphorbol OH H Tigl E. semiperfoliata [62]
419 12 f,13 o -diisobutyryloxy-4,20-dideoxyphorbol H H iBu E. obtusifolia [91]
420 12,13 o -diisobutyryloxy-4-deoxyphorbol OH H iBu E. obtusifolia [91]
421 17-acetoxy-12,13 o -diisobutyryloxy-4-deoxyphorbol OH OAc iBu E. obtusifolia [91]
422  17-acetoxy-12 ,13 a -diisobutyryloxy-4,20- H OAc iBu E. obtusifolia [91]
dideoxyphorbol
223 20-acetoxy-12 ,13 a -diisobutyryloxy-4-deoxyphorbol ~ OAc H iBu E. obtusifolia [91]
424 12 f -benzoyloxy-13 a -isobutyryloxy-4-deoxyphorbol ~ OH H Bz E. semiperfoliata [62]
425 12 f,13 o -diisobutyryloxy-4-deoxy-4-epi-phorbol H H Bz E. semiperfoliata [62]
426 12 /5,13 o -diisobutyryloxy-4-deoxy-4-epi-phorbol OH H iBu E. obtusifolia [91]
427 13R « -hexadecanoyl-4,12-dideoxy-4-epi-phorbol - - - E. guyoniana [10]

428-462

Tiglianes 2 JSa : -49- J&&
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428 20-acetoxy-13-isobutyryloxy-12-deoxyphorbol Ac iBu E. resinifera (53]
429 13-hexadecanoyloxy-12-deoxyphorbol H CO(CH2)14CH3 E. fischeriana [158]
430 prostratin: 13-acetoxy-12-deoxyphorbol H Ac E. fischeriana 1581
E. cornigera [159]
431 20-acetoxy-13-(9Z-octadecanoyloxy)-12- Ac A E. fischeriana 1581
deoxyphorbol
432  20-acetoxyl3-angeloyloxy-12-deoxyphorbol Ac Ang E. poisonii (1601
E. resinifera (53]
433  20-acetoxy-12-deoxyl3-phenylacetoxyphorbol Ac PhAc E. poisonii [156)
434 20-hydroxy-13-(E-9,10-methanoundecanoyloxy)-  H B E. poisonii [161)
12-deoxyphorbol
435 13-angeloyloxy-20-hydroxy-12-deoxyphorbol H Ang E. poisonii [160)
436 13-acetoxy-20-benzoyloxy-12-deoxyphorbol Ac Bz E. cornigera (3]
437 13-acetoxy-20-p-methoxybenzoyloxy-12- Ac p-MeOCeH4CO E. cornigera (3]
deoxyphorbol
438 20-angeloyloxy-13-decanoyloxy-12-deoxyphorbol =~ CO(CH2)8C Ang E. cornigera (3]
H3
439 13-decanoyloxy-20-tigloyloxy-12-deoxyphorbol CO(CH2)8C  Tigl E. cornigera (3]
H3
440 13-acetoxy-20-decanoyloxy-12-deoxyphorbol Ac CO(CH2)8CH3 E. cornigera (13
441 13-butanoyloxy-20-decanoyloxy-12-deoxyphorbol ~ Bu CO(CH2)8CH3 E. cornigera (13
442  20-decanoyloxy-13-hexanoyloxy-12-deoxyphorbol ~ CO(CH2)4C CO(CH2)8CH3 E. cornigera (13
H3
443 20-decanoyloxy-13-octanoyloxy-12-deoxyphorbol ~ CO(CH2)6C CO(CH2)8CH3 E. cornigera (13
H3
444 20-decanoyloxy-13-dodecanoyloxy-12- CO(CH2)10 CO(CH2)8CH3 E. cornigera (3]
deoxyphorbol CH3
445  13-0-acétyl-20-O-benzoyl-12-deoxyphorbol (1), Ac Bz E.cornigera (131
446  13-Oacétyl-20-O-benzoyl-p-méthoxybenzoyl-12- Ac p- BzOCH; E.cornigera 131
deoxyphorbol
447  13-O-decanoyl-20-O-angelyl-12-deoxy-phorbol Dec Dec E.cornigera (13]
448 13-O-decanoyl-20-O-tiglyl-12-deoxyphorbol (4), Dec Tig E.cornigera (13]
449  13-0-acétyl-20-Odecanoyl- Ac Dec E.cornigera (131
12-deoxyphorbol (5),
450 13-O-butanoyl-20-O-decanoyl-12-deoxyphorbol Bu Dec E.cornigera (13]
451 13-Ohexanoyl- Hex Dec E.cornigera (131
20-0-décanoyl-12-deoxyphorbol
452 13-0-octanoyl-20-0O-decanoyl-12-deoxyphorbol Oct Dec E.cornigera (3]
453 13-0-dodécanoyl-20-O-decanoyl-12-deoxyphorbol ~ Dodec Dec E.cornigera (3]
454  13-0-acétyl-12-deoxyphorbol Ac H E.cornigera (3]
455 12-deoxyphorbaldehyde-13-hexadecanoate OH Hexadec
456 12-deoxyphorbaldehyde-13 acetate OH OAc
457 guyonianin G OAc OBu E. guyoniana 4]
448 guyonianin H OAc Ph OAc E. guyoniana (941
449 Prostratine CH,0OH H E. stracheyi (137
460 Fischeroside A CH,0OH OAc E. stracheyi (137
461 13-O-tetradécanoyl-20-O-acétyl-12 Deoxyphorbol ~ CH,OH 0-CO-C3H,, E. stracheyi [137]
462 12-O-tetradécanoylphorbol CH,0Ac O-CO-C3Hy E. stracheyi [137]
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463  13-(2,3-dimethylbutanoyloxy)-4,12,20-trideoxyphorbol H E. pithyusa subsp. [13]
cupanii

464  13-(2,3-dimethylbutanoyloxy)-4,12-dideoxyphorbol OH E. pithyusa subsp. [13]
cupanii

465  20-acetoxy-13-(2,3-dimethylbutanoyloxy)-4,12- OAc E. pithyusa subsp. [13]
dideoxyphorbol cupanii

466  13-acetoxy-12-deoxyphorbaldehyde Ac E. fischeriana [55]

467  13-hexadecacetoxy-12-deoxyphorbaldehyde CO(CH2)14CH3 E. fischeriana [55]

Ingenanes JS» -14-2-7

(0]

0} HNJJ\Ph
T

: e
475-493

Ingenanes 1 JSw& @ -51- J&&
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468 20-O-(2 E.4 E-decadienoyl)ingenol H H OB E. kansui [103]
469 20-O-(2 E.4 Z-decadienoyl)ingenol H H OA E. kansui [103]
470 3 -0O-(2 E/4 Z-decadienoyl)ingenol A H OH E. kansui [103]
471 3 -0-(2 E4 E-decadienoyl)ingenol B H OH E. kansui [103]
472 5 -O-acetyl-3 -O-(2 EA Z- A Ac OH E. kansui [103]
decadienoyl)ingenol
473  20-O-acetyl-3 -O-(2 E/4 Z- A H OAc E. kansui [103]
decadienoyl)ingenol
474  20-O-acetyl-3 -O-(2 E/4 E- B H OAc E. kansui [103]
decadienoyl)ingenol
475  20-O-decanoylingenol H H OCO(CH2)8CH  E. kansui [103]
3
476 5 -O-(2 E/4 E-decadienoyl)ingenol H B OH E. kansui [103]
477  20-O-myristoylingenol H H 0/6(0) E. wallichii [162]
(CH2)12CH3
478 3 -O-myristoylingenol CO(CH2)12C H OH E. wallichii [162]
H3
479 3 -O-angeloylingenol Ang H OH E. peplus [97]
480  20-O-acetyl-3 -O-angeloylingenol Ang H OAc E. peplus [97]
481 5 ,20-di-O-acetyl-3 -O-angeloylingenol Ang Ac  OAc E. acrurensis [115]
E. canariensis [163]
482 3 -O-angeloyl-20-deoxyingenol Ang H H E. paralias [100]
483  kansuiphorin C Ac Bz H E. kansui [164]
484  Euphorbia factor L5: 20-O- H H OCOC15H31 E. [157]
hexadecanoylingenol quinquecostata
E. lathyris [165]
485  ingenol H H OH E. lathyris [126]
486  Euphorbia factor L4 COC15H31 H OH E. lathyris [126]
487  Euphorbia factor L6 COC14H17 H OH E. lathyris [126]
488  ingenol 3 -(2,6-dimethylnonanoate) C H OH E. resinifera (53]
489  milliamine F isomer D H OPr E. leuconeura [166]
490 3 -O-(2 E4 Z-decadienoyl)-20- A H H E. kansui [103]
deoxyingenol
491 3 -0-(2 E4 E-decadienoyl)-20- B H H E. kansui [103]
deoxyingenol
492  20-O-acetylingenol H H OAc E. segetalis [88]
E. kansui [167]
493  20-deoxyingenol H H H E. segetalis [122]
E. kansui [167]

Ingenanes 2 JSw @ -52- J&&
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20-acetoxy-3 -0O-angeloyl-17-angeloyloxyingenolAng OAc Ang E. segetalis (12

495 17-acetoxy-3 -0O-angeloyl-20-deoxyingenol Ang H Ac E. acrurensis (1]
496 3 f -O-angeloyl-17-angeloyloxy-20-deoxyingenol Ang H Ang E. paralias (100]

E. segetalis (58]

497 3p -O-benzoyl-17-benzoyloxy-20-deoxyingenol Bz H Bz E. portulacoides ©°

20-0O-hexadecanoyl-17-hydroxyingenol H OCO(CH2)14CHH E. quinquecostata '™

3
498 17-(2 Z4 E,6 Z-2,4,6-tridecanoyloxy)ingenol H OH 2,4,6-decatrienoyl E. cauducifolia "%
499 3 p-O-angeloyl-17-(2 Z,4 E,6 Z- Ang OH 2,4,6-decatrienoyl E. cauducifolia "
tridecanoyloxy)ingenol

500 3 p-O-acetyl-20-O-angeloyl-17-hydroxyingenol Ac  OAng H E. cauducifolia "
501 17-acetoxy-3 -O-angeloylingenol Ang OH Ac E. cauducifolia "%
502 20-acetoxy-3 -O-angeloyl-17-hydroxyingenol =~ Ang OAc H E. cauducifolia "
E. hermetiana (169]

503 3p-0O-angeloyl-17-benzoyloxyingenol Ang OH Bz E. cauducifolia "%
E. canariensis 132

504 20-acetoxy-3 -O-angeloyl-17-benzoyloxyingenol Ang OAc Bz E. cauducifolia "%
E. canariensis 170]

505 3 p -O-angeloyl-17-benzoyloxy-20-deoxyingenol Ang H Bz E. esula (171

506-513
Ingenanes 3 JSw [ -53- Ji

Ingenanes 3 S O 53 Euphorbia osisl) (e 4 5 el 4008 il 3 1 53-8 5 Jsaa

N° S yall R1 R2 R3 g5 réf
506 20-O-acetyl-13 -O-(2,3-dimethylbutanoyl)-13 a -O- A CO(CH,),,CH, OAc E. kansui 03]

dodecanoylingenol
507 3 -0-(2,3-dimethylbutanoyl)-13 o -O-dodecanoyl-20- A CO(CH,,CH, H E. kansui 103
deoxyingenol

508 20-0-(2,3-dimethylbutanoyl)-13 a -O-dodecanoylingenol H ~ CO(CH,),,CH;  OA  E. kansui 103
E. cyparissias (172]

509 3 p-0-(2,3-dimethylbutanoyl)-13 a -O-dodecanoylingenol A CO(CH,),,CH, = OH  E. kansui 03]

E. cyparissias (901

510 3 f -O-benzoyl-13a-0-dodecanoylingenol Bz CO(CH2),,CH; OH E. kansui (122]
511 20-0O-benzoyl-13 o -O-dodecanoylingenol H CO(CH2),,CH,4 OBz E. kansui 118)
512 3 -0-(2,3-dimethylbutanoyl)-13 & -O-octanoylingenol A CO(CH,)6CH, OH  E. esula (71
513 3 -O-benzoyl-13 a -O-octanoylingenol Bz  CO(CH,),CH, OH E. esula {7t
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514 13 a -acetoxy-3 -O-benzoyl-17-benzoyloxyingenol Bz Ac H E. segetalis 1
515 13 a -acetoxy-3 -O-angeloyl-17-benzoyloxyingenol Ang Ac H E. segetalis "%
516 17-benzoyloxy-3 ,13 a -bis-O-(2,3-dimethylbutanoyloxy)ingenol ~ A A H E. esula 171
517 17-benzoyloxy-3 ,13 a -bis-O-(2,3-dimethylbutanoyloxy)-20- A A OH E. esula 171
hydroxyingenol
518 17-benzoyloxy-13 a ,20-bis-O-(2,3-dimethylbutanoyloxy)-3 - H A OA E. esula (71
hydroxyingenol
519 17-benzoyloxy-17,20-dihydroxy-13 a -octanoyloxyingenol H CO(CH,),C  OH E. esula (71
H3
520 3 p,17-dibenzoyloxy-20-hydroxy-13 a -octanoyloxyingenol Bz CO(CH,),C OH E. esula 171
H3
521 17,20-dibenzoyloxy-3 -hydroxy-13 a -octanoyloxyingenol H CO(CH,),C OB E. esula 171
H; z
522 3 -0O-benzoyl-17-benzoyloxy-13 a -octanoyloxyingenol Bz CO(CH2)6C H  E. esula 17
H3
523 17-benzoyloxy-3 -O-(2,3-dimethylbutanoyloxy)-13 « - A CO(CH),C OH E. esula 171
octanoyloxy-20-hy-Droxyingenol H,
524 17-benzoyloxy-20-(2,3-dimethylbutanoyloxy)-13 o -octanoyloxy- H CO(CH,)C  OA E. esula (71
3 -hydroxyin- Genol H,
525 3p ,13 a,17-tri-O-benzoyloxy-20-hydroxyingenol Bz Bz OH E. esula 171
526 13 a,17-dibenzoyloxy-34 -O-(2,3-dimethylbutanoyloxy)-20- A Bz OH E. esula (71
hydroxyingenol
527 3 ,17-dibenzoyloxy-3 & -O-(2,3-dimethylbutanoyloxy)-20- Bz A OH E. esula 17
hydroxyingenol
528 13 a -acetoxy-17-benzoyloxy-3 f -0-(2,3- A Bz H E. esula (il

dimethylbutanoyloxy)ingenol

o

Presegetanes 5 Segetanes- JSw-15-2-7

Al Al UK 385 Al 5/6/7/5 & 5 e JSet JSE Euphorbia 25a 1 5080 LS 5l (s (e
13,17 51 8,12 0 s 0 Loyl

7
0
529-530 7//\R1 531-538

Segetanes 1 JSa : -55- JSi
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529 segetene B OAc H OAc  E. paralias i
530 segetene A H OAc  OAc E. paralias 9
531 (2S5354R5R6RS8R,12S,13 R,14 R,15 R)-6,14,17- COCH,0Ac  Ac H E. segetalis E. 1%
triac- etoxy-5-(2-acetoxyacetoxy)-3-benzoyloxy-15- paralias
hydroxysegetan-9-one
532 (2S3S4R5R6RS8R12S,13 R,14 R,15 R)- COCH,0Ac  Ac OAc  E. segetalis E. 1%
6,11,14,17-tet- raacetoxy-5-(2-acetoxyacetoxy)-3- paralias
benzoyloxy-15-hydroxysegetan-9-one
533 (2S5354R5R6RS8R,12S,13 R,14 R,15 R)-6,14,17- COCH,0H  Ac H E. paralias [100)
triac- etoxy-3-benzoyloxy-15-hydroxy-5-(2-
hydroxyacetoxy)segetan-9-one
534  euphoportlandol B: 5R,11R,14R,17-tetraacetoxy-3 - Ac H OAc E. portlandica =
benzoyloxy-6 ,15 - dihydroxysegetan-9-one
535 (2S3S4R5R6RS8R,]12S,13 R,14 R,15 R)- Ac Ac OAc  E. paralias (1001
5,6,11,14,17-pentaacetoxy-3-benzoyloxy-15-
hydroxysegetan-9-one
536 paralinone B COCH,0Ac Ac OAc  E. paralias ™
537 paralinone A COCH,0Ac  Ac H E. paralias m
538 segetanin A Ac Ac OH  E. paralias 1348
Presegetanes ; Segetanes- 2 JSi 1 -56- JS&
Presegetanes s Segetanes- 2 JS# &l 53 Eyphorbia o=iadl e & s jaal) 6 il 51) 1 -56- o8 ) J g2
N S el vl &l ref
539 euphoportlandol A: 5a,11 a ,14 & ,17- E. port- landica L
tetraacetoxy-3f -benzoyloxy-6f4 ,15 -dihydroxy-
seget-8(12)-en-9-one
540 segetanin B E. paralias 5
541 (2S83S4R5R6S8R11S,12S,13 R 14 R15  E. paralias [100]
R)-6,11,14-triacetoxy-3- benzoyloxy-15-hydroxy-
5-(3-oxobutanoyl)-9-segetanone
542 (2S5384R5R6S88R,11S,12 8,13 R,14 R,15  E. segetalis (58]
R)-5-angeloyloxy-3-ben- zoyloxy-6,14:8,14-
diepoxy-7,13,15,17-tetrahydroxy-15-epi-
presegetan-9-one
543 presegetanin E. paralias I3
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Paralianes JS# -16-2-7

544-548

Paralianes 1 JS&  -57- J&&

Paralianes 1 JS# 53 Euphorbia oa) e 4 5 aall 4l iy 1) 7 -57- 8 ) J g

no. Sl andd R1 R2 R3 R4 g ref
544 (1 R2R3S4RS5R6RS8S,128,13 8,14 R15 R)- OAc H H OAc  E. segetalis 88,
1,5,8,14-tetraacetoxy-3-benzyloxy-15-hydroxyparalian-9- E. paralias
one
545 (1 R2R3S4R5R6RS8S,128,13 8,14 R15 R)-1,5,14- OAc H H H E. segetalis  [88]
triacetoxy-3- benzoyloxy-15- hydroxyparalian-9-one
546 (1 R2R3S4R5R6RS8S,12 8,13 8,14 R15 R)-2,5,14- H OAc H H E. segetalis  [88]
triacetoxy-3-benzoyloxy-15- hydroxyparalian-9-one
547 (1 R2R3S4RS5R6RS8S,128,13 8,14 R15 R)- OAc H OAc H E. segetalis  188]
1,5,14,17-tetraacetoxy-3-benzoyloxy-15- hydroxyparalian-
9-one
548 (1 R2R3S4RS5R6RS8S,128,13 8,14 R15 R)-5,8,14- H H H OAc  E. paralias  [100]
triacetoxy-3-benzoyloxy-15-hydroxyparalian-9-one
Pepluanes Js»-17-2-7
OAc
0A®
5409.550
Pepluanes JS»  -58- JS&
Pepluanes JS O 53 Euphorbia (i) (e 45 jaell 400N il 5l 2 58- o8 5 Jsaa
n S al) Al R £ ol réf
5499 (2S3S4R5R6R8RIRI0R,12S,13 8,14 R,15 R)-5,8,9,11,14- Ac  E. peplus [97]
pentaacetoxy-3-benzoyloxypepluan-15-ol
550 (2S3S4R5R6R8RIR10R,12 8,13 8,14 R,15 R)-5,8,9,11,14- H E. peplus e
tetraacetoxy-3-benzoyloxypepluane-11,15 -diol
551  pepluanone — E. peplus (177
552 (1S2R3S84R5R6R13 8,14 R,15 R)-1,5,14,17-tetraacetoxy-3- — E. segetalis [88]

benzoyloxy-8,10,(18)11-hexadehydropepluane-11,15-diol
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Euphoractines Js#-18-2-7

553-563
Euphoractines 1 JSw © -50- J&&

Euphoractine 1 JS# <53 Euphorbia osial) (e A g jaal) 48U clin i) 125908 5 J o

N° Name R1 R2 R3 R4 plant réf
553 3 p-acetoxy-11-methoxyeuphoractine D o -Me Bz CH3 Ac E. Villosa [125]
554 3 -acetoxy euphoractine D o -Me Bz H Ac E. Villosa [125]
555 euphoractine A -Me Cinn H H E. micractina [178]
556 euphoractine C S-Me Bz H H E. micractina [179]
557 euphoractine D o-Me Bz H H E. micractina [179]
558 Euphoractin N S-Me Bz H H E. micractina [180]
568 Euphoractin O S-Me Cin H H E. micractina [180]
559 Euphoractin A S-Me H Me Cin E. micractina [180]
560 Euphoractin B S-Me H H Cin E. micractina [180]
561 Euphoractin C p-Me H H Bz E. micractina [180]
562 Euphactin E Bz E. micractina [180]
563 Euphactin F Cinn E. micractina [180]

|

Euphoractines 2 JS» @ -60- JS&

Euphoractine 2 JS# &) 53 Euphorbia o) (e 4 g jaall 4068 Sl 3l 1 .60- o8 J g2

N° S pall ) g4 reéf

564 Cin Bz H H E. micractina [180]
565 Euphoractin H Cin H H E. micractina [180]
566 Euphoractin I H Me Cin E. micractina [180]
567 Euphoractin J Bz Et H E. micractina [180]
568 Euphoractin K Cin Me H E. micractina [180]
569 Euphoractin L Cin Et H E. micractina [180]
570 Euphoractin M Cin Isopro Isopro E. micractina [180]
571 euphoractin B H H Cin E. micractina [180]
572 Macrorieuphorone B H H E. macrorrhiza [88]

573 Macroricasbalone A H H E.macrorrhiza [88]

574 euphoractine E E. micractina [178]




&

48l e salul) 4l )l

J Y Jaadll

A iy A 37

6/6/6/5 Al JSw -1-3-7

OH

OH
\ \\\\ \ N
= N R \\\\ R

R\ \;\)

6/6/6/5- SAla J<a : 61~ S

6/6/6/5- A IS D 53 Euphorbia osiad) (e 45 jrall 453N Gl il 1 61- o8 Jsaa

N° Sl anl R gl réf
575 kansenone - E. kansui 2l
576 kansenonol H2 E. kansui 2
577 11-oxo0-kansenonol O E. kansui 2
578 kansenol E. kansui 2
579 euphol E. antiquorum [l

E. aleppica 114

E. kansui 2
580 antiquol C: eupha-7,9(11),24-trien-3 -ol E. antiquorum [l
581 antiquol B: 19(10€9)abeo-8R(H),9 (H),10R(H)- E. antiquorum @

eupha-5,24-dien-3 -ol

582 euphorbol: 24-methylenetirucall-8-en-3 -ol E. antiquorum [6l
583 epi-kansenone O E. kansui 2
584 lanosterol H2 E. peplus [11]
585 24-methylenelanosterol E. peplus (11
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6/6/6/6/5- S8l JSaa -2-3-7

586-689

. , 6/6/6/6/5-s8> JS : -62- IS4 .
6/6/6/6/5- Slx JSsa Ol 55 Eyphorbia (il (e A g jaell DN Sl il 1 162- o8 Jg2a

n S pal) R1 R2 g5l ref

586 lupeol acetate Ac Me E. altotibetic (93]
E. quinquecostata Hz]l]
E. stygiana

587 betulin H CH20H E. latifolia [182]

588 betulinic H COOH E. latifolia [182]

589 lupeol H Me E. humifusa [183]

6/6/6/6/5- S8l JSua -3-3-7

o
H

6/6/6/6/6- & IS ¢ -63- IS
6/6/6/6/5 Als IS4 &) 53 Eyphorbia osinll (e 4 5 jaall 53 iy Al ;63 28 ) J g

N° S yall sl R1 R2 R3 g5l réf

590 lupenone - - - E. segetalis [184]

- - - E. stveiana [181]

591 3 B -hvdroxv-30-nor-lupan-20-one - - - E. chamaesvce [185]

592 lun-20(30)-ene-3 .29-diol H H OH E. chamaesvce [186]

593 bhetulin H CH- H E. ricida [187]
594 cvelanart-237_ene-3 25-dinl A CH- H E. rigida

595 D-friedomadeir-14-en-3-one - - - E. mellifera [181]

596 D-friedomadeir-14-en-3 £ -vl acetate - - - E. stveiana [181]

597 D:C-friedomadeir-7-en-3-one - E. mellifera [181]

E. stveiana [181]

598 D:C-friedomadeir-7-en-3 f -yl acetate - E. stygiana [181]




6/6/6/6/6- S JSd -4-3-7

ZH 606

&

6/6/6/6/6- 8l JSa - pq- IS
6/6/6/6/6- als JSaa &l g3 Euphorbia Osind) e A g el AN il 5 - _4- a§J Jsoa

N° Sl g réf

599 oleanolic acid E. latifolia [182]
600 glutinol E. chamaesyce [188]
601 3 -hydroxymultiflor-8-en-7-one | E. segetalis [186]
602 Friedeline E. chamaesyce [188]
603 taraxerone E. segetalis [

604 taraxeryl acetate E. pubescens [66]
605 o -amyrin acetate E. stygiana [181]
606 [ -amyrin E. stygiana [181]
607 f-amyrin acetate E. ebracteolata | [189]
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Cycloartanes - JSs -5-3-1

‘s
)
7

608-632

//,,I
|/\| u,, CHO//,”
O= CHO P= Hoo Q=
U= OCH;4
o =
1, OCH3
R=
AcO
Cycloartanes - JSa [ -65- JS&
Cycloartanes - JS &) 93 Euphorbia o) (e 4 g jxell 53N cilin 5l 1 265 28 ) J g3

N° S yall ) R1 R2 & i réf
608 cycloart-25-ene-3f ,24-diol OH A E. sessiliflora [56]
E. myrsinites [143]

E. portlandica (i

E. aleppica [143]

E. altotibetic [93]

E.humifusa [183]

609 cycloart-23Z-ene-3f ,25-diol OH B E. sessiliflora [190]
E. portlandica [

E.humifusa [183]

E. chamaesyce [190]

610  cycloart-23ene-3 f5,25diol monoacetate OAc B 291 291
611 cycloartane-3 £ ,26-dio OH C E. portlandica i
612 cycloart-23E-ene-33 ,25-diol OH D E.humifusa [183]
E. myrsinites [143]

E. altotibetic [93]

613  25-methoxycycloart-23E-en-3 /5 -ol OH E E. sessiliflora [56]
614 cycloartane-3 ,24,25-triol OH F E. sessiliflora [56]
OH E. portlandica (i




Al e galad) A ) Js Jaadl
615  cycloartane-3 f3,24,25-triol OAc F E. broteri [189]
616  24-methylenecycloartan-3 5 -ol OH G E. myrsinites [143]
E. aleppica [143]
E. portlandica [
E. segetalis [183]
E. peplus [183]
E. pubescens [66]
E. ebracteolata [191]
617  24-metbylenecycloartanylacetate Ac E. broteri [189]
E. lunulata (1921
618 Cyclolaudanol H E. myrsinites [143]
E. aleppica [143]
619 3 -hydroxy-cycloart-25-en-24-one I E. myrsinites [143]
E. portlandica [
E. aleppica H)
620 3 f -acetoxycycloart-25-en-24one I E. broteri [189]
621  cycloartenol J E. peplus [189]
E. neriifolia [190]
E. segetalis [189]
622  cycloart-25-en-3 -ol K E. niVulia 80
623  27-nor-3 -hydroxycycloartan-25-one L E. portlandica [
624 (24E)-3 -hydroxycycloart-24-en-26-al M E. portlandica [
625 (22E)-25,26,27-trinor-3 -hydroxycycloart-22-en-24-al N E. portlandica [
626  25,26,27-trinor-3 -hydroxycycloartan-24-al o E. portlandica [
627  3a-acetoxycycloart-23-aldehyde OAc o E. portlandica in
628  24-hydroperoxycycloart-25-en-3 -ol P E. portlandica [
629 3 f acetoxy-24,25epoxycycloartane OH Q E. broteri [189]
630  24,25-epoxycycloartane OAc Q E. broteri [189]
631  25,26,27-trisnor-3 S acetoxy-24dimetboxycycloartane OAc U E. broteri [189]
632 neriifolione OAc E. neriifolia [190]
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s A AN iy 5§ -6-3-7

1 s ATAE ‘—‘L‘-‘-U-’ -66- JS&
Euphorbia u&-\ﬂ\ 5 jaa 5 Al A5 iy i1 -66- FCERBPEEN

N S ol g il réf

633 isohelianol E. antiquorum f

634 3,4-seco-8 (H)-ferna-4(23),9(11)-dien-3-oic E. chamaesyce [188]

acid

635 3.,4-seco-oleana-4(23),18-dien-3-oic acid E. chamaesyce (193]

636 camelliol C E. antiquorum fa

637 lemmaphylla-7,21-dien-3 -ol E. antiquorum a4

638 peplusol E. peplus 145

639 anhydrobisfarnesol E. laterifiora (194]

= H

640-645

26J;\444)\4g_1mjad54§ -67- K&




Al egladAdN o il dead)

2 LS,)'Ai A0 iy 5 JSa &l gd Euphorbia piadl (3o A 5 jrall LA Ciliy il 3—67—53,) Jsaa

no. Sl aud R] R? & sl Ref

640 3 f -hydroxy-4 a,14 a-dimethyl-5 o -ergosta-8,24(28)-dien-11-one H2 =0 E. chamaesyce [73]

641 3 £ .11 a-dihydroxy-4 a,14 o -dimethyl-5R-ergosta-8,24(28)-dien-7- =0 R-OH  E. chamaesyce [73]
one

642 3 .7 o -dihydroxy-4 a,14 a-dimethyl-5 a-ergosta-8,24(28)-dien-11- a-OH =0 E. chamaesyce [73]
one

643 3 f -hydroxy-4 a,14 o -dimethyl-5R-ergosta-8,24(28)-dien-7-one =0 H2 E. chamaesyce [185]

644 3 f -hydroxy-4 a,14 a-dimethyl-5R-ergosta-8,24(28)-dien-7,11-one ~ =0 = E. chamaesyce [185]

645 Obtusifoliol H?2 H?2 E. chamaesyce [185]

646 45,14 o -dimethyl-5 o -ergosta-7,9(11),24(28)-trien-3 -ol - - E. chamaesyce [185]

Steroids < 5 il -7-3-

Steroids JSkw [ -68- Jsi
Steroids JSo &) 93 Euphorbia sl (e 4 g jaall 4338 cilin 3l -68- a8 J g2

N° S all ) £ sl réf
647 5 o -stigmastane-3 ,6 a -diol E. boetica [153]
648 5 o -stigmastane-3 ,5,6 -triol E. boetica [153]
649 geniculatoside F E. geniculata (194]
650 3-( B -D-glucopyranosyloxy)stigmast-5-ene E. peplis [195]
651 (35,4 8,5R,7S8,9 R,14 R)-3,7-dihydroxy-4,14-dimethyl- E. officinarum 86

7(8—9) abeocholestan-8-one
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Glycerols &Y s prnlall 4.7

HO
o) OH
H%m O\)ﬁ(o\/(/\%u
HO o 661
0 OH
H?{m O\/H‘/ o — — _

0»%)14

%)\m

664

Glycerols JSla : -69- Jsi

Steroids JSs & 53 Eyphorbia osiad) (e A 5 jmall A58 Sliw jil) 1 69- a8 5 J g2

NO

Sl sl g s

réf

652

653

654

655

1-O-( p -D-glucopyranosyl)-3-hexa- decanoylglycerol  E. cyparis sias

1-O-(f -D-glucopyranosyl)-3-(octa- E. peplis
deca-9 Z,12 Z,15 Z-trienoyl)g- 1ycerol

1-O-(f -D-glucopyranosyl)-3-hexa- decanoyl-2- E. cyparis sias
(octadeca-9 Z,12Z,15 Z-trienoyl)glycerol

1-O-( S -D-glucopyranosyl)-2,3- di(octadeca-9 Z,12 E. cyparis sias
Z,15 Z-trienoyl)glycerol

[22]

[196]

[22]

[22]

Phenolics <Y sudll 5.7

0 COOCH, COOCH,
R, R, H,CO OHHO~ A~ OCHj
R,0 OCH, l l
OH OR
656-664 665-666

Phenolics JSka : -70- J&&
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Phenolics dS# & 53 Euphorbia osisll (e 4 5 jxall 4538) clin 510l 1 270- &8 Jsaa

N° S yall asd R1 R2 R3 R4 gl réf
656 2-hydroxy-4,6-dimethoxyacetophe H H H Me  E. portulacoides [59]
E. quinquecostata

657 2,4,6-trimethoxyacetophenone H Me H Me  E. portulacoides 30

658 2-hydroxy-4,6-dimethoxy-3-methylacetophenone Me H H Me  E. portulacoides [59]

659 2,4,6-trimethoxy-3-methylacetophenone Me Me H Me  E. portulacoides [59]

660 2,2-dihydroxy-4,6-dimethoxy-3-methylacetophenone Me H OH Me E. quinquecostata 1591

661 2,4-dihydroxy-6-methoxyacetophenone H H H H E. fischeriana 30

662 2,4-dihydroxy-6-methoxy-3-methylacetophenone Me H H H E. ebracteolata 13

663 2-hydroxy-6-methoxy-3-methylacetophenone 4- -D- Me H glc H E. ebracteolata [196]
glucopyranoside

664 ebractelatinoside C Me H H [196]

665 1,1-bis(2,6-dihydroxy-3-acetyl-4- H E. ebracteolata [196]
methoxyphenyl)methane

666 ebractelatinoside B glc E. ebracteolata [196]

Flavonoids <l @3dll - 77

([4] 2558589000 e ST (e il o3 3 Aaline Ailas (i llall 8 Sl AN el
By A Oibhe (il e & 558 (0883 15 e O5Sh 3 2ol ISl 3 o 1S Learen
By A Oplall (s Jal I juald) Glal¥) e 3 5 o5 S 3 SO (g piad Al as i
Euphorbia o5al) (8 Leie S laxe aad g ¢(1- JS& ) 1] C A8 ) Zalal) ¢ &40 (3lasy

8 23
0
7 N2
C 4
6 3
5 4 65

A A Lol B 1



48l e salul) 4l )l

676-694

Flavonoids JdSba © -71- Js&
Euphorbia o=l (e 4 g el Sl 83l 7 7] o8 ) J g0

N° Sl sl R1 R2 R3 R4 RS R6 g5l réf
667  Kaempférol OH H OH H OH OH E. lunulata [197]
E. guyoniana [198]
668  Kaempférol-3-glucoside 3-O-glu H OH H OH OH E. retusa [199]
E. guyoniana [198]
. [200]
E. supine
669  Quercétine-3-glucoside 3-0-glu OH OH H OH OH E. retusa [198,
E. guyoniana 199]
. [200]
E. supine
670  Myricétine OH OH OH OH OH OH E. retusa [198]
671  Apigénine H H OH H OH OH E. retusa [198]
672  Quercétine OH OH OH H OH OH E. guyoniana [198]
E. lunulata (197]
673  Astragaline 3-0-gal H OH H OH OH E. lunulata [197]
674  Hyperine 3-0-gal OH OH H OH OH E. lunulata [197]
675  Kaempférol-3-O-rutinoside 3-O-ruti H OH H OH OH E. guyoniana [197]
676  Rutine 3-O-ruti OH OH H OH OH E. guyoniana [197]
677  Kaepmpférol 3-O-5-D- 3-0-glu H OH H OH OH E. ebracteolata  [201]
glucopyranosyl (1— 4)-a- (1—-4)-
Lrhamnopyranosyl-(1 — 6)-f -  rha-
D-galactopyranoside (1— 6)-gal
678  Genesteine E. retusa [199]
679  Quercétine 3-0-(2°,3"’- 3-O-rha OH OH H OH OH E. retusa [199]
digalloyl)-5-D-
galactopyranoside
680  Quercétine 3-O-(2’’-galloyl)- 3-O-rha OH OH H OCH; OCH; E. retusa [199]

S-D-galactopyranoside
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681 Qurecétine 3-0-6""-(3- 3-O-tha<(1 OH OH H OH OH E. supine
hydroxyl-3-méthylglutaryl)-f-  — 6)-glu-
D-glucopyranoside O-

pentoside
682  Genesteine 3-O-rha- OH OH H OH OH E. supine
(1—-6)-gal

683  Quercitrin 3-O-arab OH OH H OH OH E. supine

684  Dimethoxyquercitrin 3-O-arab H OH H OH OH E. supine

685  Hirtacoumaroflavonoside 3-O-gal H OH H OH OH E. supine

686  Hirtaflavonoside B 3-O-xyl H OH H OH OH E. supine

687  Tricine - - - - - - E. tibetica

688  Quercétine 3-0-(2°°,3’- - - - - - - E lunulata
digalloyl)-5-D-
galactopyranoside

689  Quercétine 3-O-(2’’-galloyl)- - - - - - - E. lunulata
S-D-galactopyranoside

690  Qurecétine 3-0-6’"-(3- - - - - - - E. ebracteolata
hydroxyl-3-méthylglutaryl)-S-
D-glucopyranoside

691  Hirtacoumaroflavonoside - - - - - - euphorbia hirta

692  Hirtaflavonoside B - - - - - - euphorbia hirta

[200]

[200]
[200]
[200]

[200]
[200]

[197]
[197]

[197]

[201]

[202]
[202]

R, N
R, 0
Rl
693-698
0

/ OHO

OH 701

H,CO N 0
O Ho ! 0 : Z

x OoCH; H;CO N
-4
0 © ot ™ R7

H,CO

HO 704

Adlide Gl jal JSla 1 -72- S
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Euphorbia o=l (e 4 5 j2e CUS jabae 1 72- o8 ) Jsaa

N° Sl anl R1 R2 R3 g5 réf
693 umbelliferone H OH H E. hirta [19]
694 6,7,8-trimethoxyl-coumarin OCH; OCH; OCH; E. hirta [19]
695 scoparone H OCH; OCH; E. hirta [19]
696 scopoletin H OCH; OH E. hirta [19]

E. heteradena {3(3)]3]

E. altotibetic
697 Isoscopoletin H OH OCH; E. hirta [91]
E.quinquecostat [19]
698 Esculetin H OH OH E. hirta [19]
699 Daphnoretin - - - E. hirta [19]
700 Acide 3.,4,3’-triméthoxy-ellagique - - - E. heteradena [93]
701 7,7’-dihydroxy-6,8’-bicoumarine - - - E. quinquecostata [19]
702 6-hydroxy-7-methoxycoumarin - - - E. quinquecos- [82]
703 (isoscopoletin) - - - E. hylonoma [142]
704 octacosyl trans-ferulate - - - E. hylonoma [142]

: Euphorbia clementei m hjbﬂ\ lub.ﬁ\ -8

Euphorbia clementei®” 4l Ciay -1-8

4 jlac sale e g gind (Jladl 5 @ilandl dlad) Shliall 8 gaii o giu ol ere alie Clu &
o o JSAN Diae ) gy b pual g b pma dda Bl duaiie Bl dllic WS ((latex)
5 coial) alal Hsa ) e elgin Lo Aolia o ALl (JSEN diiaa gl 4 sbian 31 sY) 5 8 jndia

(ple 5-3) =¥ suuS

|| [3] E clementei 4ixill 48) & §igd 5 )0 -73 - (&
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Plantae :
Spermaphytes
Angiospermes
Dicotylédones
Dialypétales
Thalamiflores

Méristémones

Tricoques

Euphorbiaceae

Euphorbioideae

Euphorbia

Euphorbia clementei Boiss.

J Y Jaadll

Bl.aial _oUsdl) Ciuiall) -2-8
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JAda

e Ae j5e g 53000 5 pia 300N s ai Al Sl aal (e Apiaceae Aliladl iad
(i (L Ailaie Alile o el 3 SN Caal 8 Alxinal) Shliall & Lals callad) ladl alasa
<3 25 30 ghe g Aadly () juad o Andie UL e 3 ke el @l dalal) Al Caia )
D A9 e 9 A os o) S > )
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Cytotoxicities E. creticum (215]
E. kotschyi 2101
.. (210]
E. maritimum
Anti-mutagenic E. creticum (215]
Anti-inflammatory E. campestre [216]
E. planum [213]
212
E. maritimum 2121
) [213]
E. foetidum [(213]
E. marztzmum
Antibacterial E. creticum [213]
E. palmatum [10]
21
E. triquetrum [216]
Antifungal E. creticum (215]
E. bourgatii [211]
Antimalarial E. thorifolium [213]
E. foetidum [213]
Antioxidant E. caucasicum (109]
E. creticum L. [220]
3
E . campestre B
[211]
E. bourgatii [210]
E. palmatum
E. triquetrum [216]
Antidiabetic E. campestre (216]
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(saponines) <y gbud) -1-7

Al- Jie &S e 822 B ey (oA (polyhydroxylated oleanene  JSsa ) Aoy Sl

(48-1) <Erynginol A, <Cameliagenin A <Barrigtogenol C <R1-barrigtogenol <barrigtogenol
1 Jsaall 8 Aaiall <Steganogenin S e 48lia)

R,
"/0R,
CH-0R3
HOQC 0
RO S ; :
HO O ‘v,
OR, 7 19

Saponine 1 JS [ -3- <&

Saponine 1JS8 53 Eryngium ol (e A g jaal) Sl sl 13- 88 5 Jgaa

N° S Al and R1 R2 R3 R4 RS g5l réf

1 3-0-o-L-rhamnopyranosyl-(1—2)-$-D- H dMA H a-L-rha H E. campestre [111]
glucuronopyranosyl-22-0- f, § - dimethylacryloyl-A -
barrigenol

2 3-0- o -L-rhamnopyranosyl-(1— 2)- 8 -D- OH Ang H a-L-rha H E. campestre [111]
glucuronopyranosyl-22-0- angeloyl-R-barrigenol

3 3-0- o -L-rhamnopyranosyl-(1— 2)- 8 -D- OAc Ang H a-L-rha H E. campestre  [111]
glucuronopyranosyl-21-0-acetyl-22-0O-angeloyl-R; -
barrigenol

4 3-0- o -L-rhamnopyranosyl-(1 2)- g -D- OAc Dma H a-L-rha H E. campestre  [111]
glucuronopyranosyl-21-0-acetyl-22-O-,-
dimethylacryloyl-R;-barrigenol

5 3-0- o -L-rthamnopyranosyl-(1 — 2)- f -D- OH Ang Ac a-L-rha H E. campestre  [111]
glucuronopyranosyl-22-0- angeloyl-28-O-acetyl-R -
barrigenol

6 3-O- B -D-glucopyranosyl-(1— 2)-[-L-rhamnopyranosyl- OH  Ang H p-D-glu a-L-  E. campestre [111]
(1> 4)]- p-D- glucuronopyranosyl-22-0O-angeloyl-R;- rha
barrigenol

7 3-0- p -D-glucopyranosyl-(1 2)-[ a -L-rhamnopyranosyl- H dMA H S-D-glu a-L E. campestre  [111]
(1> 4)]- p -D- glucuronopyranosyl-22-O- g, f - -rha
dimethylacryloyl-A,-barrigenol

8 3-O-p-D- glucopyranosyl-(1—2)-B- Ac Ang  OH S-D-glu H E. planum [112]
D-glucuronopyranosyl-21-O-acetyl-22-O-angeloyl-R1-
barrigenol

9 3-0-p-D-glucopyranosyl-(1—2)-p-d-glucuronopyranosyl- H Ang OH S-D-glu H E. planum [112]
22-O-angeloyl-Al-barrigenol

1 3-0-p-D-glucopyranosyl-(1—2)-B-D- OH Ang OH S-D-glu H E. planum [112]
glucuronopyranosyl-22-O-angeloyl-R1-barrigenol

8 3-0- a -L-rhamnopyranosyl-(1—4)- § -D- H dMA H H a-L E. kotschyi [113]
glucuronopyranosyl-22-O- f3, -tha

p -dimethylacryloyl A1-barrigenol

9 3-0- o -L-rhamnopyranosyl-(1—4)- g -D- H Ang H H o-L-  E. kotschyi [113]

glucuronopyranosyl-22-O- angeloylA1- barrigenol rha
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5
10 Eryngiosides A H OH H Gle H H CH,O Glc E. yuccifolium [213]
H
11 eryngiosides B H OH H Gle H H CH,O Gal E. yuccifolium [213]
H
12 eryngiosides C H =0 H Gle H H CH,O Gal E. yuccifolium [213]
H
13 eryngiosides D H OH H H Gl H CH,O0 Glc E. yuccifolium [216]
c H
14 eryngiosides E OH OH OH Ang H Xly COOH H E. yuccifolium [216]
15 eryngiosides F H OH OH Ang H Xly COOH H E. yuccifolium [216]
16 eryngiosides G OH OH O-Ang H H Xly COOH H E. yuccifolium [216]
17 eryngiosides H OH OH H Ang H Ara COOH H E. yuccifolium [216]
18 eryngiosides I OH OH H Ang H Xly COOH H E. yuccifolium [216]
19 eryngiosides J OH OH O-Ang Ac H Ara COOH H E. yuccifolium [216]
20 eryngiosides K H OH O-Ang Ac H Ara COOH H E. yuccifolium [216]
21 eryngiosides L H OH O-Ang Ac H Xly COOH H E. yuccifolium [216]
21 21 f -angeloyloxy-34-[f-D- OH OH O-Ang H H Ara COOH H E. yuccifolium [216]
glucopyranosyl-(1-2)]-[ f —
D -xylopyranosyl-1—3)]- f —
Dglucuronopyranosyloxyolea
n-12-ene-15 a, 16 a, 22 a,
28- tetrol
22 Saniculasaponin I1I OH OH O-Ang Ac H Xly COOH H E.yuccifolium [216]
23  Eryngioside M OH OH OAc Ang H Xly COOH H E. yuccifolium [215]
24  Eryngioside N OH OH OH Ang H Ara COOH H E. yuccifolium [215]
25 3-O- f -D-glucopyranosyl- H =0 Ac Ac Ac H O H E. kotschyi
(1-2)-[ B -Dglucopyranosyl- glu

(1—-6)]- g —Dglucopyranosyl-
21,22,28-0O-triacetyl-(3 5,21
p ,22a)-olean-12-en-16-on

e
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N° S Al o £ sl et
26 betulinic acid 3-O- f -D-glucopyranoside [221]
27 3-0-f -D-glucopyranosyl oleanolic acid 28-O- f -D-xylopyranoside E.bromeliifolim [222]
28  3-O- B -D-glucopyranosyl-(1—2)-glucopyranosyl-22-O S - E. kotschyi [113]

D-glucopyranosylsteganogenin.

A @iy A 2.7

(36-31)olean-12-ene JSs& 5 (30-27) lupine Lea (plSaa it uiall 13¢d A8 iy il & jass

RO

>
7,
K2

lupine JSu8 © -6- JSi
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N° Q._I} )AJ‘ e.ul‘ R & ﬂ‘ réf

29 betulinic acid 3-O-[-D-glucopyranoside B-D-glc E. bromeliifolium  1223]

30 betulinic acid-3-O- f -D- -D-olc-(1 - B -D-ol E. bromeliifolium  [222]

glucopyranosyl(1—6)- f -D-glucopyranoside f-D-gle-(1-6)- f -D-glu f
31 betulinic acid H E. bromeliifolium  [222]
26-35
Triterpenes 1 JSe8 [ -7- JSi
Triterpenes 1 JSea &l 53 Eryngium rindl e Al prall i il ;7 e§J BENN
N° S yal) ol R1 R2 R3 R4 RS R6 & sl réf
32 Giganteumgenin A H OH O-Ang OAc CH,0Ac CH; E. giganteum [223]
33 Giganteumgenin B H OH O-Ang OAc CH,OH CH; E. giganteum [223]
34 Giganteumgenin C H H H H COOH CH; E. giganteum [223]
35 Giganteumgenin D CH,O0Ac OH O-COC/H; OAc CH,0OH CH;, E. giganteum [223]
36 Giganteumgenin E H OH O-Ang OH CH,0OH CH; E. giganteum [223]
37 Giganteumgenin G OH OH O-Ang OH CH,0H CH; E. giganteum [223]
38 Giganteumgenin H OH OH OH O- CH,OH CH; E. giganteum [223]
COCH;
39 Giganteumgenin K OH OH OH O- CH,0OH CH; E. giganteum [223]
COC4H;

40 Giganteumgenin M H OH OH OH CH,0H CH; E. giganteum [223]
41 Giganteumgenin N OH OH OH OH CH,OH CH; E. giganteum [223]

&
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Triterpenes 2 JS-‘% < S N
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42 oleanolic acid H H H H COOH CH; E macrocalyx [224]
(E. incognitum)
43 R;-barringenol OH OH OH OH CH,OH CH; E. maritimum [224]
E. planum
E caucasicum
44 Aj-barringenol OH OH H OH CH,OH CH; E. maritimum [224]
E. planum
E caucasicum
45 22-(2-methyl-2- OH OH H Al’lg CHon CH3 E macrocaly_x [224]
butenoate)-olean-12-ene-
3,15,16,22,28-pentol
46 barringtogenol C H OH OH OH CH,OH CH; E. maritimum [224]
E. planum
47 erynginol A H OH OH OH CH,OH CH,OH E maritimum [224]
E. planum
48 22a—hydroxyerythrodiol H H H OH CHzOH CH; E macrocalyx [224]

il ) pSapd) 3.7

51-54

57 58
A i S LS ja 1 90 IS5
Eryngium (sl (e 5 jaall Gl i sSanpd) 1 9. o8 5 J gaa

N° S ) R g sl réf
50 eryng-9-en-15-al - E. creticum [225]

51 15-hydroxy-muurolene CH,0H E. giganteum  [226]

52 15-oxy- o -muurolene CHO E. giganteum  [226]
53 15-nor- o -muurolene H E. giganteum  [226]
54 15-nor- o —muurolene - E. giganteum  [226]
55 (+)-ledol - E. giganteum  [226]
56 (+)-spathulenol - E. giganteum  [226]
57 germacrene D - E. giganteum  [226]

58 trans-fS-farnesene - E. giganteum  [226]
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64-65
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59 3-(p-D glucopyranosyloxymethyl)-2,4,4- - - - - E. campestre [227]
trimethyl-2,5-cyclohexadien-1- one
60 3-( p-D-glucopyranosyloxymethyl)-2,4,4- - - - - E. campestre [227]
trimethyl-2-cyclohexen-1-one
61 5-[( p -Dglucopyranosyloxy)methyl]-4- - - - - E. dichotomum [104]
hydroxy-4-[(1E,35)-3-hydroxy-1- butenyl]-
3,5-dimethyl-2-cyclohexen-1-one
62 isoferulyl senecioate - - - - E. variifolium [121]
63 (-)-2,4,4-trimethyl-3-formyl-2,5- - - - E. paniculatum [213]
cyclohexadienyl angelate
64  O-[2-angeloyloxymethyl-cis-crotonoyl]- CHO H - - E. bourgatii [228]
ferulol (E. amethystinum)
E. serbicum
65  O-[2-(2-methyl-butyryloxymethyl)-cis- H CHO - - E. bourgatii [228]
crotonoyl]-ferulol (E. amethystinum)
E. serbicum
66  O-[2-(2-methyl-butyryloxymethyl)-cis- CHO H CH; H E. bourgatii [228]
crotonoyl]-isoferulol (E. amethystinum)
E. serbicum
67  O-[2-isovaleryloxymethyl)-cis-crotonoyl]- H CHO CH; H E. campestre [228]
isoferulol
68  3-( S -D-glucopyranosyloxymethyl)-2,4,4- H CHO H CH; E. bourgatii [228]

trimethyl-2-cyclohexen-1-one

(E. amethystinum)
E. serbicum

=
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69 Quercetin OH H OH E. creticum [213]
70 Quercitrin O-rha H OH E. campestre [229]
71 Isoquercitrin O-glc H OH E. campestre [229]
E. maritimum
E. giganteum
72 Rutin O-rha(1—6)glc H OH E. campestre [229]
E. octophyllum
73 luteolin 7-O-f -D-glucopyranoside H Glc OH E. campestre [229]
74 Astragalin O-glc H H E. campestre [229]
E. maritimum
75 kaempferol 7-0-a-L- H Rha H E. campestre [52]
rhamnopyranoside
76 kaempferol 3-f-D-glucopyranosyl-7- O-glc Rha H E. maritimum [229]
O-o-L-rhamnopyranoside E. macrocalyx
77 kaempferol 3,7-di-O-a-L- O-rha Rha H E. campestre [213]
rhamnopyranoside E. planum
E. giganteum
78  kaempferol-3-0-(6-O--D- O-glc(1—6)gal H H E. planum (213]
glucopyranosyl)-f-D-
galactopyranoside
79 kaempferol 3-O-4-D-(2-p-E- p-E- H -
hydroxycinnamoyl) -glucopyranoside hydroxycinn
80 kaempferol 3-O-4-D-(2-p-Z- p-Z-hydroxycinl H - E. campestre [213]
hydroxycinnamoyl)- glucopyranoside
81 kaempferol-3-O-(2-O-trans-p- p-Emethoxycoum  p-E-coum - E. campestre [229]
methoxycoumaroyl-6-O-trans-p-
coumaroyl)--D-glucopyranoside
82 kaempferol-3-0-(2,6-di-O-trans-p- p-E-coum, p-E-coum - E. yuccifolium
coumaroyl)- f-D-glucopyranoside
83 naringenine 7-O--L- - - - E. dichotomum [216]

rhamnopyranosyl-(1— 2)-O-f-D-
glucopyranoside
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84 Umbelliferon H OH E. biebersteinianum [213]

85 scopoletin OCH; OH E. bourgatii [213]

86 6,7-dimethoxycoumarin OCH; OCH; E. creticum [213]

87 bergaptin - - E. biebersteinianum [213]

88 decursinol H - E. biebersteinianum [213]

89 prantschimgin i E. ilicifolium [213]
)H/\

90 Deltoin 0 E. creticum [213]

AL
91 (+)-marmesin H E. creticum [213]
E. ilicifolium

92 aegelinol benzoate 0 - E. campestre [229]

93 Agasyllin i - E. campestre [229]
)YA

94 Grandivittin f - E. biebersteinianum [229]

Z
95 Aegelinol H - E. campestre [229]
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N il pall R £ ol réf
96 1-f-D-Glucopyranosyloxy-3- - E. creticum [213]
methoxy-5-hydroxybenzene
97 3,4-dihydroxyphenyl caffeate H E. yuccifolium [216]
98 Glc
99 (4-p-D-glucopyranosyloxy)-3- H E. yuccifolium [216]
hydroxyphenyl caffeate
100 R-(+)-rosmarinic acid Glc E. alpinum [213]
101 R-(+)-3'-0-p-D-glucopyranosyl - E. alpinum [213]
rosmarinic acid E. bourgatii
(E.amethystinum)
E. maritimum
E. campestre
102 caffeic acid - E. yuccifolium [216]
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N° LS sal) R1 R2 g5 réf
103 [-sitosterol S -OH \/;/ E. foetidum (230]
104 p-sitosterol 3-O-f-D- S -O-Glc E. creticum (213]
glucopyranoside
105 stigmasterol B -OH \/;/ E. foetidum [230]
AN
106 stigmasterol 3-O-f-D- B -O-Glc E. [213]
glucopyranoside § dichotomum
107 campesterol f -OH \/H/ E. foetidum [230]
108 brassicasterol $-OH \/\( E. foetidum [230]
E.
3chol | agavifolium
109 -cholestero a-OH \/Y E. foetidum [230]
110 (-)-clerosterol B -OH 4 E. foetidum [230]
111 A’-avenosterol B-OH v(( E. foetidum [230]
112 A’-avenasterol B -OH E. foetidum (230]
X
113 A” “*-stigmastadienol - - E. foetidum (230]

.3



=

48l e salul) Al )l

OH

—_— (CH,)6— CH; H,C

JsY Jucadll

<Suay)-9-7

(123-114) <) daia ¢ 5 (e S jasie e Eryngium osiall (s sis

= (CHpl—cp,

OH OH

119 -
o) C=cH
H;C(H,C), 0. Z/ H;C(H,C),
HgC/ \’7: = // .~ (CHde—cH, \<
OH [0)

OH

Al GlS jar o150 J&G

120

N C=cH
0
123

Eryngium (sl (e 45 yaall Q3G 1 1152 o8 Jsaa

N: s ) R gl reéf
114 Falcarinone H E. yuccifolium [231]
E. bourgatii
115 falcarinolone OH E. bourgatii [232]
116 Falcarinol - E. yuccifolium [231]
E. bourgatii
117 Yuccifolol - E. yuccifolium [231]
118 1,8-heptadecadiene-4,6-diyne-3,9- - E. yuccifolium [231]
diol
119 (8E)-1,8-Heptadecadiene-4,6- - E. agavifolium [232]
diyne-3,10-diol
120 (Z)-15-hydroxy-9,16- - E. agavifolium  [232]
Heptadecadiene-11,13-diyn-8-one
121 (E)-15-hydroxy-9,16- - E. agavifolium  [232]
Heptadecadiene-11,13-diyn-8-one
122 (Z2)-6-pentyl-2-[2-oxobutin-(3) - E. bourgatii [232]
yliden]tetrahydropyran
123 (E)-6-pentyl-2-[2-oxobutin-(3)- - E. bourgatii [232]

yliden]tetrahydropyran

(CHps—CH;,

(CHz)a—c]-[3
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Miscellaneous Al <l 12-10-7

(e JSLa sae e de )0 LS ja 18 2sa s XS gl iy 1ls 3 ) sS0al) LS all ) Adlial
cis-crotonic acid methyl ester «(128-126) cis-chrysanthenyl esters ¢«(125-124) trimethylbenzaldehydes
10-hentriacontanone «(137-135)chain-aliphatic acids ¢(133-132) chain-aliphatic ketones «(131-129)
(144-142) S S 833 5 (141) piperidine-2-carboxylic acidlal a3 LS yall 022 e 334 ) (138)

R,
R, O) OCH;, 0. OCH,
CH; CH,
Hy;C—n(H,C) o] X _~CH; 0 X - CHs
CH, T =
126-128
CH, 0 CH;, O 129 CHy O 139
124-125
0 OCH,
CH,
H,C
’ >I\”/o o _-CHs o 2
J§
31 i H;C—(CH,)g (CHy)s0—CH, H,C——(CH,), 5 OH

132 133

(0]
QH OCH,

)K /\/\/\ — (CH2)6‘<
H;C (CHy)s (CHy)s CH,CH;  H,C— (cHyy 1 3\5— / \

OH (6]

(CHy)g—— : E
H,C—(CHy S T 0 140 5y 5

139

OH

NH

COOH

141

¢
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N° <ls )d‘ R1 R2 R3 ' Jﬁ\
124 2,3,4-trimethylbenzaldehyde CHO CH; - E. varrifolium [226]
E. bourgatii [228]
(E.amethystinum)
E. serbicum
125 2,3,6-trimethylbenzaldehyde CH; CHO - E. varrifolium [123]
E. bourgatii
E. serbicum
126 cis-chrysanthenyl acetate - - 0 E. planum [226]
127 cis-chrysanthenyl hexanoate - - 4 E. planum [233]
128 cis-chrysanthenyl octanoate - - 6 E. planum [233]
129 2-angeloyloxymethyl-cis-crotonic - - - E. varrifolium [123]
acid methyl ester E. bourgatii
serbicum
130 2,3,6-trimethylbenzaldehyde - - - E. bourgatii [123]
serbicum
131 2-(2-methyl-butyryloxymethyl)-cis- - - - E. varrifolium [123]
crotonic acid methylester E. bourgatii
E. serbicum
132 2-isovaleryloxymethyl-cis-crotonic - - - E. maritimum [226]
acid methylester
133 10-hentriacontanone - - - E. creticum [233]
134 eicosa-8,11-dien-18-o0l-2-one - - - E. agavifolium [226]
135 hexadecanoic acid - - - E. agavifolium [226]
136 (9Z,112)-9,11-octadecadienoic - - - E. agavifolium [226]
acid, methyl ester
137 (7Z)-7-hexadecen-1-ol, 1-acetate - - - E. planum [213]
138 1-kestose - - - E. dichotomum [234]
139 sucrose - - - E. dichotomum (213, 234]
140 2-0-methyl--D-fructofuranose - - - E. planum [213]
141 D-glucose - - - E. dichotomum [213,234]
142 D-furanose - - - E. dichotomum [53,91]
E. creticum 851 [235]
E. campestre [[28364}]
E. caeruleum
E. macrocalyx
143 D-mannitol - - - E. varrifolium [123]
E. bourgatii
E. serbicum
144 D-galactitol - - - E. maritimum [226]

=
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: Eryngium tricuspidatum L. 3 45030 4w A -8

Al ey -1-8

BHEN )}m 1.5m Q‘P &\-‘13)‘ > gald ‘:‘4)4-“ }i 5 _jara ‘:\:‘S}:“ :‘:‘4*3‘: t‘-‘-’E tricuspidatum
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st a5 dle) Ll dlion s Ll (o al) Cord) QL3 4 & b orika
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[3] JSal 2y slmy 555

H BYE, tricuspidatum &sill 481 & gigd 59 -17 - JS& H

Ll sl didall) -2-8

Magnoliophyta (Angiospermes) 4Ll
Campanulidées ou Euastéridées 36“"‘3‘

Dicotylédones

Arabiales 4,

Apiace PRRPS|

Eryngium oaal)
Eryngium tricuspidatum L. & ol
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Asteraceae 4dilall _|
JAda
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Asteraceae 4dilall 3 aal) a6l
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18] Asteraceae <l 48) & g5 gdl) 5 ) guall,2 1 JSY)

&8

Asteraceae il calal) ciiall) -3
-1- Jsaall caus Asteraceae Abilall caiias

Asteraceae Alilall alall Covialll _]-Js0a

Plantae : 4Ll
Magnoliophyta sanadl)
Magnoliopsida : shiall
Rosidae : sdac Hdl) A5l
Asterales : 4yl
Asteraceae alilall
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Cladanthus s« -4
«Chamaemelum ¢ Anthemis sl 2% Lasi » «Asteraceaeililall ) Cladanthus (i) i

Aihic (A g )4l &‘)—"i Aad o (5 giay ) Al ASladl) 8 iaY) sl e Ldiny «Ormenis
Juadis copally Sl (B wuls Ui e s P50 e Gagingg o siall (anl)
=l s Jiall 5 eclilall L sale det sl aal i g edas giall (mul) el Gamsa e s e (B
ala s ole ol Juad 8 e sl 3 ey LS il Jalls & pmall s i)
b Janiny S Aad) Sy ) g kaall oy 3l 1oAY bl aadius 5 udlkY) Jaadl)
2381y skl Aelin L Aalt 5 ) Jseatll &) jumnose

(¢ ulail) k) uﬁ «Chamaemelum s Anthemis Cladanthus oiad) <l cNlaxia) -5
pany jpand A s odll Gl 8wl s s e Cladanthus oxisd) (e ) 53Y) Gy a2did
< _yaall ‘_,ﬁ Jaziy Lﬁﬂ‘ Cladanthus mixtus &jm iala ‘c—\ﬁﬂﬂ Mae 5 Jlaall dliads .:‘ﬁjﬁ”
il ) Atln 3 G LS. a5 8 5l panmell el 53 50 5o GV 3o o el
23810858l 5 Bamall Clilgil) 5 (sl

Ormenis Chamaemelum sAnthemis «Cladanthus (=< 4 ol ) Ldladl) -6

-1- Jaall 8 Aliaall dan gl g llladl) Gimny 2 gn s Gualia) 138 e Jua ol g il jo )

s Anthemis  «Cladanthus =S\ t‘)—"i sard dadad aldldll -2- 0 Jgaall

Ormenis «Chamaemelum

T shoedl 2l ¢ 5 W
Cladanthus
Antioxydant Cladanthus mixtum | 123
Antibacterial Cladanthus mixtum | 1?3
Chamaemelum
Antifongique | Chamaemelum mixtum (239]
Antibacterial Chamaemelum mixtu (239]
anti corrosive Chamaemelum mixtum [240]
Fumigant toxicity | Chamaemelum nobile (241]
Ormenis

Fumigant toxicity Ormenis multicaulis | **"!
Antioxidant Ormenis Africana 1232
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Cladanthus il 5 538 pay) gl -7
ledje a3 B LS je a3 5a 5 Cladanthus oiad) e <y jal Slal A1 e slad) =l G
S Cad gl A g Gl )l Sl Alle e (S e paind) 138 e e s e
Sl sle s8I Alile (e (S w5 Cladanthus arabicus 35 e (2) elucidated s (1) cladantholide,

(4-3) Chamaemelum mixtum 33

A SV iy 5 Sl 1

OAc
0]
0
AcO
O (0]
1 2
0] o]

Cladanthuso=ial) (e 4 5 j2e din HU sSunns GLS ja 7 - 32 JS4
Cladanthusosiad) (e A 5 jaall Gl U Sl 1 - 3-08 ) Jgaa

n L yall g5 ref

1 2-oxy-laH,5aH,6aH,7p-H,110-H-guai-3,4-en-6,12- C. arabicus """
olide.

2 3-$-9-f-diacetoxy-6fH,70H-germacra-1(10),4(5)- C. arabicus **

diened,6-120lide.

R il &l 22

4 CH,
X

O
Cladanthus =il (e 4 5 20 A JlasS LS o1 -4 JS5
Cladanthus =) (e 4 5 el Gl jla K1 - 408 ) J g2

N° Sl and | R gl | réf
3 | Corfin H | C. mixtum 239]

4 | 3'-hydroxycorfin | OH | C. mixtum 2391
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Chamaemelumo<iall 5§38 paN) 75l s -8

Chamaemelum %) e &S 55 Chamaemelum o=l e Cu ol il ¥ JS )
(19-18) (=S s = bisabolene JSua 5(17-5) LS 1 9 = eudesmanolides, JSua st Caal

Gl U gSaadd)  -1-8
oR' a -1-1-8

‘\\\\:\R:
Ro™
H
8]
9-10
5-6
no
ORy
OH OH oR,
Y 0 , X
0 0
0 a

13
. 14
Ry OAc
R30 AcO v Me
b 17 v
0 v
16

Chamaemelumowiad) (se 4 5 32a dxin U S OUS ja 7 - 50 JSG

15
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N° il pall R1 R2 R3 g5l réf
5 8x-methacryloyloxy H - - C. fuscatum [238]
6  8x-methacryloyloxy H - OMca C. fuscatum [238]
7 3r-hydroxysamethacryloyloxyreynosin H - OiBu C. fuscatum [238]
8  3oa-hydroxy-Xrisobutyryloxyreynosin H Ac OMca C. fuscatum [238]

Sentamarine - - - C. fuscatum [238]
10  Armexilofine - - - C. fuscatum [239]
11 Armefolin - - - C. fuscatum [239]
12 8a -methacryloyloxybalchanin H Mca - C. fuscatum [239]
13 8a-isobutryloxybalchanin H iBu - C. fuscatum [239]
14 8a -methacryloyloxy armexilofine H OMca - C. fuscatum [239]
15  8a-isobutryloxyarmexilofine H OiBu - C. fuscatum [239]
16  8a -methacryloyloxyarmelofine H OMca - C. fuscatum [239]
17  8a-isobutryloxyarmelofine H OiBu - C. fuscatum [239]

&

bisabolene JSw 2-1-8

N

Chamaemelumosiad) (s 4 5 e dxin )5 S OIS ja 1 - 6o JSG
bisabolene JS»# s> Chamaemelum o) (e 45 jaall Slin JU Sanuall 7 -6- a8 ) J 92

N° LS sal) Rl R2 g5 réf
18  (-)-ar-curcumene H OMca C. fuscatum [241]
19  Bisabolen-1,4-endoperoxide H OiBu  C. fuscatum (241]
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4 i) cls i -2-8

JsY @l e Lgie il s @Ji Chamaemelum fuscatum A3 (83 (e 49 yita) CLS pe 4 J je o
dlal) A<ladl) (e B pe

JUSN iaou Apods
Aode Aedy A

Chamaemelumoaiad) (e A g yra 4y yrin) GLS g r - 7o G
Chamaemelumsad) (o 4 5 jaall Y 1 - 7208 5 Jgaa

N° LSl £l réf
20 Neryl isoalerate C. fuscatum 239
21 Nethyl-trans-5-(2-thienyl)pent-4-in- C. fuscatum 239
22 2-methyallyl isoalerate C. fuscatum 239
23 2-methyl-2E-butenyl methacrylate C. fuscatum 239

24 2-methyl-2-methyl- 3-butenyl methacrylate C. fuscatum 239
25 Oxobutyl methacrylate 2-hydroxy-2-methyl C. fuscatum 239
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Cladanthus mixtus.= ailail) 4 Hal) -9

Al Cia g -1-9

« Bl Anthemis mixta L. «Ormenis mixta (L.) «Chamaemelum mixtum (L.) Leia eland 30 ella C. mixtus
) anly i pa s siall (¥ ) (3hlia 3 duald Wand <8 jene 5] s oy slae &5
o e 5 A0an 5 Liiisa Ll sl 40 -10 cm o b il Jsh 7 5 55 « [3] "Hellala IS
slaan o 3l Co aal 55 Ll Alglll JSAI 8 ala (i pe 1530 5 (AT 8 auidi e Bale
Ol ol ia e a5 atn el i o et o Le skt B2l 3 el jiaa 0S5 5 (5l

[3] 4oshe 5 3ol (Sl Alaiine o 4y sliay Cauatiiall

|||,.|.-J"

S
-
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Magnoliophyta peed]
Magnoliopsida : il
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Asterales . 3_:.1)3\
Asteraceae A=l
Cladanthus ol
Cladanthus mixtus (L.) Oberpr. & Vogt ¢ sl
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Alal) g Al Al ) S el

L 48l g Jualll) A8y 4k -3
Legaial 1,55 (latex) paldiue 5 (CHCL3) (258508l Galdiual o JS e U jLAa) o84
AL iy g LS all pans V) el ol (53 MeOH (80%) oaliivuall WA iy jill il yally
Ll 2 gl 558 Jleniny Clialiindl o3a e Loy L Guldad el jlidl sae e lalae) 13a
A Y1 5 aSall 5 solal) ) (COM) Al Zia)

:Si0, ) skl (CCM) e o

CHCl; : MeOH : H,O 80:20:0/ 70:30:2
Hex : AcOEt 80:10/ 70 :30
: RP-C18 (~Sall skl (CCM) A=
MeOH: H,0O 60/ 60 :40 40

:Latex galiiue Juab -1-3
IS e ) ge At ) ClS ja 5 25a s (salall shall COM 4l sile s SI Jlail) <yl
Juadll Cllee A g 5 il Ji ¢ (EPC) 438 U yia) LS jall 038 Jiad (a jal Lein Lasd 2eliia
Ldadall 400 okl 30 8 aliiiall 138 (e AL08 40S 24030 L

SI ; n-hexane: MeOH 50:50
SII ; n-hexane : AcOEt : MeOH : H,O 80:10:80:10
SIII ; n-hexane AcOEt : MeOH : H,O 40:10:40: 10

CCM 4 e sila s KU e kil oda (e diida JS 4 B2 gial) Gl ) e ol sl Uy jal
L.;r‘ JPJSJSAJUM‘ Jaa C'_IL:S)A t‘)y C._'I\JLI:\AY‘ 0da A TTGITE G JS& LﬁJL’J‘ JJH\
.u=alesS Hexane s 446 dule XX MeOH LA o3 13¢] ST olaill (puidilall

Al dale S MeOH Jwninly EPC L8 e silag S (o paliiual 138 (e (500 mg) 4085 S
20 mL/ min 3<% 1200 nPM = <28 436 de juw dadl) 45 5léte doi cualasS Hexane s

A28 60 524) 5 10 mL 5> slaal canlsl
(CCM) 488l Addall L) e sila g S ddassl oo Lo Jlidl dais -2-JSG dgliiall ) sl Cixan
a3 s jledainls ol UV 254,366 nm dusediall (352 228Y) luaas Wlaiul @l Jalbd) e
Lt (e Aalail 830 3 (H,80,) i sl) (ames o3lS Lgia Caidl sSI) aa Aol 59 (il Lgaia s



Al 5 Al A ) S Sl

CH,Cl,: MeOH 7:3
AcOEt : MeOH : H,O 10:1.0:0.5
AcOEt : MeOH : H,O 10:1.5:1.0

P1 (23.5 mg) S all & il Allall 8 S 5a 5 Lgda | puS 18 e Libani jaY) 8
[-2-bbas-2-JSE] P5 (7.6 mg) ,P4 (6 mg), P3 (4.5 mg), P2 (2 mg),

Latex galdiua (e ale Juaaal) jgusl) -1 - JS&

oalaiudl e 500 mg
|

Centrifugal Partition Extraction (CPE)
(n-hexane-MeOH)

18
‘ ‘ F1R
F1(134mg) F2(120mg)  F7 (2mg) FO(45mg) FI3(6m2) g4 7 6me) (53mg)
v v
e PI(235mg) ¢ P2(2mg) e P3(4.5mg) e P4 (6mg) e P5(7.6 mg)

Latex oaliiuwall ¢S pal 485 5 Juadll ok -2 - kil
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Al g Aslaill 2l al Sl Jaadl

ICHCl; ay b0 88 palidon Juab -2-3
R ) BB L1 ey S 45 el (gl 550 aliond) A 5l ) ol
Ayl LAl o5 Y delil sae (B (el skl (CCM) = 4JEe el shllicem)
Dshll JalSlud) Jueriay @l 5 (aliiudl 18 (e 12 g daad (a jad 2 senll Lal & gilay S
43l 2 ;-hexane-AcOEt galeddl 5 (A dale XS ge] de silicesalall

Als je S 8 Liag )35 Alasll 8 53 Ether de pétrole- AcOEt-MeOH
paidiall baall it S 5 o e 250 5200 Op 03 Gy (Y1 B sl i
J S 53 o Ulastd alial) s
Aslall Ll e gila g S Aol 53 Lo JLEAY A5 CHC (o L) am Agliiall ) sl aan o
51UV 254,366 nm Aaaudid) (353 2adY) #luae Llaial JalSbud) e (coM) 488 )
5 (H2S0y) i sl (aes CadlS Lgia Cadl SI saa) Adau) 5 (51 e o 22y b ledainly
SIS S (CCM) Aol 53y susSl) Jalail Alasinall dadaiy)
CH,Cl,: MeOH 7:3
AcOEt : MeOH : H,0O 10:1.0:0.5
AcOEt : MeOH : H,O 10:1.5:1.0

“2- sl b Lghy o 3 (3= JS3) S 28 (e Uleand Al &

CHCl; ualiiue Juad (e gaall an Lggle Jaanall il -2- J gaall

— 28 | (mg) o5 — 28| (mg) oo
8K e S Fl | 150 dxg Jagda F15 860
F2 | 1705 Jadll Al LS ga F16 400
Jama S ge F3 | 1140 lelad Sy Y @S o | FI17 780
Gaadl
F13 320
F4 |350 O lginl ) a3 g€ | F19 30.7
OSa Y ALS F5 1430 Js F20 180
PRI F6 | 500 F21 250
F8 | 650 Ll )0 oS Y S | F22 380
il )2 a3 HsuS | F9 | 360 F23 420
Jd e F10 | 480 F24 650
F11 | 640 F25 320
F12 590 Jaaall A.X@_u C"_'A_\Sf F26 330
F13 | 1120 F27 270
F14 | 860 8 e S F28 80
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Al g Aslaill 2l al Sl Jaadl

- Hex- AcOEt (90-10)

-, e D T e S w=s o O g e e oG e

Hex- AcOEt (90-10)

o= . e Sam - SN - .

CCM 4wl 5 CHCl; paldioe (o gaall any Lpple Joanall ) gusl) -2-JS5
tFig oasl) Ay -1-2-3

5 RP-C18 (0 3see Jlaainh Fig oSl e (400 mg) A= Flash chromatograph SR
20 Leans JLid) il 820 mL/ min (38355 (palesS H,0-MeOH (70-100 % MeOH) pUaill
Ailss) 48l 5 ) saall & P10 (0.8mg) 5 P9 (0.7mg) (S el Ao Lliass (dads 30 30 s mL

sl all L0 gl CnS A a5 s ) gl a3 5 )
& el e 438 )0 Akl Ll e silas S Ak diallae Cudd g frgy sl Cad

@ P7(0.9mg) 5 P8 (3.4mg) (S all Ao Lliast ¢(9:1) sy CHCI3-MeOH pUadll
Al 3 ) saall
Sle 488 )l Akl Lal e ey S Jleaiuly A4l 44 Hhall Gudhy 3 e sl Cad o

s P11 (0.5mg) (S al) Ao Uliast ¢(9:1) dawiy CHCI3-MeOH plaill A JlalKal)
Al 3 ) sall & P12 (Img)

tFagay sl Al 0 22-2-3

Flash J e hlde) Jalall e (600 mg) 488 Gl Fyy 5 Fag CromSll gy Lidd

H,0-MeOH (70-100 % MeOH) Uaill 5 RP-C18(w s Jwaiuly  chromatograph




Al g Aslaill 2l al Sl Jaadl

P6 (S _all e Llanidada 30 3aa) 520 ml 52 JLis) canll & 20 mL/min (303 «alasS
Al A 2 40 mg)

o LS A8l 6 guall (B a5 g 5l Galiiosall (e LS jo drpn e Uibasd 5aY) B
S D el il 138 5 Ly e il oy ol (g DAY LS jall 5 P75 P6 OnS all Ay aas
G A ) Jallall o) ey

ApaSll 5 g5 aaed 4l j0 Cillacial DAY (anall 5 U8 (e 4l 50 Caa Lguamd ) 5 485 Ll
Lebond Canmy LS j0 252 61 5l 43S

palaiudl o 15g
|

CC, SiO; (n-hexane-EtOAc)
(Ether de pétrole- EtOAc-MeOH)

l

~S 53
| ' l
F 1(0.152¢) F16 (0-4¢) F26-27 (0.6g) F28 (0.53g)
A
~
i Flash chromatography !

104

RP-C18 (H,O/MeOH)
(75-100 % MeOH)
I

RP-C18 (H,0/MeOH)
(70-100 % MeOH)

v
| | | | e P6(40 mg)
3 6 9 f10
(37mg) (30.7mg) (180mg) (180 mg)
PTTTTTTTTTYTTTTTTT
l l CCM (CHCl;-MeOH) !
P9 (0.7 mg) L O:1 ;
e P10 (0.9 mg) l """"""""
e PI1(0.5mg)

e P8(0.9mg)

CHCI; paliiual) il jal A& g Juaill 3k -3 — Lkl
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Alal) g Al Al ) S el

: Eryngium tricuspidatum L. < Ailagl) Al all)

-4 salall -1

S Cua (1] Aphind L alen e 2013 Lu e goole el a1l 8 Al gea o

Al cilsd cvisda Gllb aay Ayl e s o JhI Cad A0l Cadis A8 A0S a5 Ledlad
1000 g leale Juasidll
P Gadaiu) A8k 22

((1/1) Ay bl 5 Jgilinall (e Jald 8 Cani ((1000g) Adlad) A3l 48 5l ol 3aY) (ada 2ay
s el (aidie Jaria Cind S5 el Jslaall S5 5 xd delu 24 sadd 0S5 A
Aa L)) Galiidl e Uleass o ) 6 JS A Cudall daad ae dallite < je 3 4leall
ude Jleaiis by (Diaion HP-20)  resin 2 (s 2 sam BYEQHIKTRRTIATS (45g) —aliall
38 5 -2-Jsaall 8 &g ) guS day )l o Uleand 4l L (MeOH : H,0) Al < sl
ol dglae 2ay

oA g Ll Jiasall sl 1= Jgaal)

e Juanall ) gusl MeOH % (g) v
FI 25 29.4
FII 50 5.2
FIII 75 1.88
FIV 100 2.5

L) e ghaall S -1- Jabhadl aaly
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Alal) g Al Al ) S el

4l (3 5auna (0 £1000
Eryngium tricuspidatum

MeOH : H,0 4ol o1 jadAisl @
(1/1) Ay

xS souel) paliinall pad e

Al (aliiill

resin(Diaion HP-20) (3 3 gae Jlaziuly Juad
( MeOH : H,0: 25, 50, 75, 100%) 4wy
S souell Husll A e

|
MeOH (50%) MeOH (75%)

MeOH (25%) (5.2g) (1.9g) MeOH : 100%
(29.4¢) (2.5g)

E. tricuspidatum_g@335iu) 43, jh -1- ki

L ARl g Juadl) 4850 -3
A )Y sl oda e dglilas <l jlia) o) jaly Ll Juadl) cillee 8 g il (8
5 @S2l 5 galall okl A (coM) 4dd ) dndall Ll e gile s S Jleains (1, T IOL, IV, V)
Adull a1 (A C18 (e 2 see Jlexindy ddldasll HPLC ) sl
:Si0, gl skl (CCM) e o
CHCI; : MeOH : H,O 80:20:2/ 70:30:5

: RP-C18 (&2l 5kl (CCM) = o
MeOH : H,0O 40 :60/ 60 :40
PSS HPLC ) e o

A =201, 254, 356 nm s 1 ml/min (3334 <30 min 33! H,O-CH3CN (10-80 % CH3CN)
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Al g Aslaill 2l al Sl Jaadl

Ay 0 5lie [-1-JSE] Ayl sl LS 5ally e MeOH (50% ) om0 Aabdall el jLisa¥) ey
AL o S g A jall o LAl &3 I ) )

« ann Abbes OM #244 ab-etp-w30-60.28-31 WIS _1
S AU

WJLZ08 im
%0- 0,0 %
%%C:00%
100.0
A 12-10208 =
RES
1200 r'
i ;
g-s23 SR e
1 000 | I‘i
| n;Jn.nzu LT
200+ || | s
| s,F“as
a1 - 1 -~
?I‘f A il 30 - 20,43
s00-| L i
S | | 20 |
| | 0.665
400 '} ||
|
9] 1 3,338 - 20,928
I 1Al
A L
/. i Wi 32 - 25136
oM A - PRY LYV 5. N ] hiea s
st 100 % ¥ e | \ 100 M
Flowr 1,000 mifmin L IO o et
min
200 T T T T T T T T T T T T T
0.0 25 5.0 75 10,0 12.5 15.0 17.5 200 225 25.0 275 30,0 340

MeOH (50% ) &I ALl HPLC ) ol e gila g S i-1- JS&

MeOH (50%) Sl LS ja 3 a8 (uSall ) shll (CCM) 488l dadall Lal e ey S iy
ol (galall ) ghall (CCM) e 43)lia 43 e a3 IS e 5 7 a0 E.  tricuspidatum®inl
2 e (5.2 g) deab pajd VLC Whe sley € &bl i) o5 @l (sl
aclid) ae ale€ H)0 5 44U e X RP-18 (40-63 pm) Jallull Jlaxicls MeOH (50%)
MeOH

ey Y1 (B ) pusll JaEid e JS 8 paleall Aphid a4 peaiall o all 5] dagls
LS Bl 8 Lo o sale) 5 aliall jia (mddial) ariall Can o 3 55 Al (Jle 1000 = S
lele Jaaniall §susl -2-Jsaall Gy . MeOH (< 43Sas

VLC e silas S (e lgle diandll sl Cini-- J5aal)

Lle Juanall ) guusl) Cuas MeOH % (2) v
FI 20 2.2

FII 40 1.30
FIII 50 0.95
FIV 80 0.38
FV 100 0.35
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s Lole Juanall ) gt Al 3 -4
(Fy sl :\-""‘U'A -1-4

Fp =Sl (e (2 g) Jaad o) jals W 4l jall o2 4 Flash chromatograph ! e ke
CHCI3-MeOH (0-30 pUaill 5 405 ddle XS (galall 5kl gel de silice (12 g) (¢ 2see Jlanindy
A8 30 33l 520 ML 4ras I3 il il 8 20 mL/ min 3835 «oalasS % MeOH)
(CCM) 4&d)ll daidall Ldl e gilay S dlaul s lajlid¥ dagis dgliidl susll Ciman o
s Lo (e Al sae Jleaialy
CHCl;: MeOH 90: 10

CHCl; : MeOH : H,O 80:20:2 /70:30:5

2 Jsaall 8 leh o i sl a3 14 e Uliass il b

Fr ool i3 Juad ulee aa Lo Juand) ibiil) -3- Jgaall

cilaadlall o5ast (2) o8 cillaadlall sl (g) O
Mo aidl f1 200 Baaze S e £8 186,6
f2 150 f9 159,4
ot ylS 10 3 f3 50 f10 78,4
Al e Gls ya f4 180 deuwalS ya |11 32
Jaall Jaall
Et1<S )l f5 4.4 OSary OlS ya [ 12 220.7
Leliad
OSar Y LS e foé 100 g GlS ya f13 150.6
Lelod il
Et2 S )l t£7 16 BPPINES f14 250.5
b Sl

Sl Ae ) ga A gid S jeBae 2 5a g llatl HPLC 5 CCM Al e sila s S Jullatll & jelal
Al (5 s LS 5 5ol i 20

A (Tsocratique) <G salas H)0-MeCN (15 % MeCN) alaill 5 A4 dale X
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Alal) g Al Al ) S el

P10 <Sall 36 0.9 mg (R 7.53 min) 3ie P9 < yall (10 1.0 mg (e blhasi (ul S5mL/min
(R 11.56 min) e P11 S all (0 0.9 mg 5 (R, 10.26 min) Xic

Al 43y sea A PL Sl (e 4.4 mgfy Sl o aef 1f o pul) cial
P2 S el (g0 16 mg - (38l 5e £; Sl a8 ] S je 253 g fy pual) i

o (Isocratique) <8 (alesS H,0-MeCN (32 % MeCN) alaill s 235 dale S RP-C18

(R, e P4 «Syall (w18 mg 5 ¢(R; 9.06 min) e P3 Sl (0 2.1 mg Ao Blasy
10.06 min)

Jlexiuds Flash chromatography =Sl a3 1aa o ol jals L 4585 30 aal f )3 pusl) Gl
Wil e sila s S de siia «palas€ H,0-MeOH (10-50 % MeOH) adaill 5 RP-C180 2sac
(’M\J A Adle X RP-C18 (s A gae Jlanins Semi-prep HPLC

S yall 30 1.2 mg (sle Llasd Gl 5 ml/ min 3835 (alesS H,0-MeCN (12-25 % MeCN)
S 3l (0 0.5 mg 5 (R 10. 47 min) ¥e P13 S all (2 0.8 mg (R, 9.87 min) XicP12
(R, 14.50 min) = P14

sFII+FIIT (sl Al )3 =2-4

FIIT Sl LS e 5 FIT w0 SUS jo (G S oS5 Adbiaal) 4) )2 gile 5 S Jdlatl iy

Flash ¢l ab LUad A3l dde xS ouSall ) shall gel de silice (12 g) (o 2see Jlantinly
u<=lesS CHCI3-MeOH (0-40 % MeOH) pUaill s FII+FII (r -8 e chromatography
4283 30 32! 20 ml/ min (333

Sl (CCM) 4 Aokl U3¢ 5oy S A Lo JLESY A Al )5l o o3
Dl e dadail 30 Jlasinly salall ) shall
CHCI;: MeOH 80 :20
CHCl; : MeOH : H,O0 80:20:2 /70:30:5
4-Jsaall g s &5 sl a3 10 e blass 5aY)
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Aol Al X2

S Sl

FIHFIT G eS)) (it dglasd aaadl any Lple Janiall ziliil) -4 J saal)

Gdaadtal) sl quj\ Gidaadlall ol quj\
(mg) (mg)
e Lk f1 ] 150 e bk F11 | 86,6
f2 170,5 f13 159,4
Jaall
lelad f5 145,7 f16 30.7
fo 100 f17 180
8 | 1953 i8S e s |fI8 | 125
i8S e s | £9 | 126 e bk £19 | 280
f10 | 18.9
f11 |17.3

s FI+FII Cussd) Lale Juanall | guul) ciuati 4815

Lad  (Isocratique) < (alasS H)O-MeCN (32 % MeCN) adaill Jleainly ify juasl) Ciad
dlle XX RP-C18 (& 23 «Semi-prep HPLC I Lél je ¢ilas S 3 sl G e o) ol
de P16 Sl (360.6 mg 5 (R, 8.12 min) e P15 S yall (e 1.1 mg (e Lliand il

(R¢ 13.60 min)

J gac ML‘: 3\3..35,3 30 3l Flash Chromatography )ug\ Caad o 1Aa L;C Lu);i :£14 JAASS‘ aad

Semi-prep Ll e sile s < de siin (alasS H,0-MeOH (5-45 % MeOH) adaill s RP-C18(3

u=alasS HyO-MeCN (25 % MeCN) oaill 5 436 ddle S RP-C18 (= 3<c Jleaiul HPLC

(R; 11.87 min) e P5 &Syl (10 2.0 mg (e Blasd 5 mI/min 3%% (Isocratique) <

(R 15.19 min) e P6 S jall (0 2.1 mg 3
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Alal) g Al Al ) S el

ualesS H)O-MeCN (25 % MeCN) plailly 445 duledS RP-CI8 (0 dsee Jlexiuly
de P17 <Soall (0 1.1 mg e Llass ol 5 mL/min 834 (Isocratique) <

(R; 15.19 min) ¥ P18 S all (2.1 mg 5 (R, 11.87 min)

«palesS H)0-MeOH (5-45 % MeOH) aaill s RP-C18(m 25ae Jaxiuly ify; sl Ciad
Semi- Ll 2 sile s S de srie 4383 30 324! Flash chromatography Sl s 138 e Uy jal
paill 5 436 Adle XS RP-C18 (10 2 3ae Jlazins prep HPLC

e Llasd ol 5 mL / min $83% (Isocratique) <l (alesS H,0-MeCN (20 % MeCN)
die P19 S jall (10 0.5 mg (R(9.06 min) dic P7 S yall (10 1.6 mg

(R, 10.06 min) = P8 S all (40 6.5 mg 5 (R, 9.74 min)

o Adlite LS je dplad elilaad 4l 4il)  Juadll clilee S )
diadll dal o JS Gadly -1- Labadall 5 400eSl Leiliy aaadl 4818 Gl 5 Al L) s (S
L L )
Leie ALBE ClaaS 5 g sl Lo} 3 5 A8 AliasSll Leilin a3 (e (Sl ol A guadall LS el 48y
Ll LA el jaY alSeY) i aaad i PC e Al B LA ) ja) (e Liinia
LSl a3¢d Apiluasll sl Gdall ol e Laclud an) 4L
leie dia (5,k s o A patall dplalll Gl yall ALl e el JaY Ladic)
ALY ddlae XS aadl) 4l 5 Lol RMN ddlidas



Alal) g Al Al ) S el

S~ - x‘ ‘y 5g
VLC, RP18 (MeOH/H20)
| | | |
(20 % MeOH) (40 % MeOH) (60 % MeOH) (80 % MeOH) (100 % MeOH)
| 4 y v v
~
FI (2g) FIL + FIII (2.2¢) FIV (0.35¢) FV (0.38g)
o | |
i Flash chromatography i
(0-30 % MeOH) (0-40 % MeOH)
v v
f3 ‘ f3 f16
(50 mg) 7 (80.3 mg) (30.7 mg) 17
(16 mg) f13
£5 (150.6 mg) 15 (180 mg)
(4.4 mg) f11 (37 mg)
(32 mg)
Semi-prep I e R R Flash chromatography
HPLC Semi-prep | Semi-prep HPLC
HPLC e .
v Fommmmmmmomooo----s
e P2 (16 mg) . Flash chromatography, Semi-prep
CoIoIIIoToTITiiiin HPLC
v i Semi-prep HPLC i v
e Pl(44mg | =g
e P5(2.0mg)
4 e P6(2.1 mg) e P7(1.6 mg)
e P3(2.1mg) * PI9(0.5mg)
v e P4 (1.8 mg) v e P3(6.5mg)
e P9 (1.0 mg)
e P10(0.9 mg) e P15(1.1 mg) e PI17(1.1my)
e PI11(0.9myg) e PI6(0.6 mg) e PI8(22my)
v

e PI12(1.2mg)
e P13(0.8 mg)
e P14 (0.5 mg)

E. tricuspidatu 5l Gl yal 4851 5 Juadl) §ub -2 - Jakadl)
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Cladanthus mixtus
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Alal) g Al Al ) S el

Cladanthus mixtus.s 4543 ) Al

-4l salall -1

gikad o Gy (1] Adpkaiad diae a) s (30 2014 Ahas (0 sle g ALl (B A0 e o
AEQ il ciade @y say skl e w5 R it ) Cldba G R ae A
1500 g ledle Jumnidll

Al paMii) 48y )k -2

S «(2/8) Lty sl 5 Jsilisall (e Jadi 8 Caali ((1500g) Alall gLl o) 3aY) ada 2
:\_AA:J\D..\A U.a.lg::\ 6@&@&;;5))34@1\ d)j;.d\ ‘}S‘)}c&:) 6&5@243..\4“}&_15‘)3
Ao 4 aal paliiea) e last of ) 6ae IS 8 cudall aaad e 40 @l je 3
iy any sl I ALIS AL o i el slall (e e 800 = pa Y 138 Uildle ¢(150g) <aléal
& 5 (e LDty ke Lo Cuypal Al dadal) e Juasil

O A Ay (o1 habaall) dghdl Al cilpde Jleinly @by (Dl -Jils )

.(3x 300ml) il J s sl 158l 5 (3x 300ml) JeiY) SOA Ll &5 (3x 300ml) Ll

Sl e clalitue ¢ e Blast il dlee 2y

.(4g) U)o CHyCl paliive @

.(9g) U5 AcOEt paldine o

(182) s Jsilisdl jaliiue o



Aol Al X2

&l (§9awa 30 1500 g
Cladanthus mixtus

AA) aldioal)

dgilal) daa)

S Sl

(cLA -d).lu:m) 4.2.‘.‘:\}1 ua\)\a.u.n' 1l e
(2/8) vy
(";);Sjjqﬂj\ saldiudl A e

Shial slally diallee
Aal ol (e LS ALl dnyanyi i
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Alal) g Al Al ) S el

L ARl g Juadl) 48,0 -3

(O claliiudl o A0 Aldad Gland o jab L Juadll Gllee 8 ¢ 58l J8
o 3l AGE 5 il sl e ) Lolal (COM) 4l ARkl Ll ey S Jlanials
& CI8 (e dgee Jlarinly (2-1-:J88) Lldail)l HPLC ) Jlia) ) dila) (DCy ) 23xia
Al Ay

:Si0, @l skl (cCM) e o

(1) AcOEt : MeOH : H,O 10:1.0:0.5
(2) AcOEt : MeOH : H,O 10:1.5:1.0
(3) CHCl3 : MeOH : H,O 80:20:2/ 70:30:5

. DCg 2Y) 2mie (CCM) = @
(1) Toluéne : MeOH : MEC 4:3:3
(2) H,0: MeOH : MEC : Ac Ac 13:3: 3:1
AN HPLC A (Ao o

A =201, 254, 356 nm s 1 ml/min (3334 <30 min 33! HO-CH3CN (10-80 % CH3;CN)

DC ae¥) 22z o aeall 49l 5 galall ) hall e ad) dpalad dllacl) s sail) 28 iy
Osl) Ry ulad¥) Gl G (e (Jsligl) 5 ) Glaliiud)l LS je G oaS 4l
HPLC W Cibaef LS (paliival (3 = 30 e WiSe i) (3580 4a3Y) o cleadiny)
g s Al s S je Lgabane CailS il LS el 08 ¢ 53 5 230 (e S8 [2-1-: S dpblal)
12 e 12g diad (lajrd dgand) Ll e gile g S 4 jlidl o5 Gl dgiy Led Jalaie JS
aclid) ae palesS Gl gil) ARG Adle xS aaY) i Jleainly b 5 € muarius Al g )
Il Ly

U gaidl o all 5 yngd Ao 5 Amadid) (358 228V Flaae Jaiuly Juadll Cllee o o
5100 ml O 38 Sy GY 1 (8 3 sl Jul ) sl Juid 63 30 IS (8 paleal) Ludad i
Go AiSan S B B Lensdi dlayy iy s paidia) baall cad WS b 150
lale Joaniall sl (- 1-dsaadl 5 J sl
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Operator: HPLC Timebase:PC-HPLC_1 Sequence:Abbes OM

Page 53-854
2272120116 5:09 PM
| g 2bes OM#27 OM- AcDE v IS 1
= mALU WWL:205 nm)|
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|1' - 10,500 i ]
;| i
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Gl paldid AL HPLC Jl al je silas S i

OperatorHPLC Timebase:PC-HPLC_1 Sequence:Abbes OM

Chromeleon (c) Dionex 1996-2006
‘Version 6.80 SR10 Build 2818 (165959)

- J<a
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Lol Al )

S Sl

(2 sila s SI 2 ganll (4 Lgle Juanall ) usl-1- Jsaall

e Juaaall ) gusl) %MeOH %Toluéne
1-5 0 100
6-29 2 98
30-46 4 96
47-68 8 92
69-94 12 88
95-124 15 85
125-147 20 80
148-176 25 75
177-189 30 70
190-212 40 60
213-225 50 50
226-248 70 30
249-263 100 0

le (CCM) 42 ) Aagdall Ll je ila 5 S Aol 53 Lo JLEAY dahi ALl ) susll pan o
Bac Jlatinly 138 5 -2- Jsanll 8 Ly s &8 ) € 24 e Llians ol [-3-:088] JalKobd)

Sli CH2C122 MeOH
S,: AcOEt: MeOH : H,O
Si: AcOEt: MeOH : H,O

-_ e

g (e Al
7:3
10:1.0:0.5
10:1.5:1.0
|

e Jemsiall ) 5l JalShd) e (COM) 4880 Aakal) Ll g2 sile s S 023 JS4




Al g Aslaill 2l al Sl Jaadl

gl 3ms e Jomndl il -2- Jyad

JJAASS" sl (g) OO cilladlall J‘;«-S.“‘ oSl (g) o8l CiBadlall
Ealigd | el gl 42
14 Fl 0.009 162-167 | F 0226 | dgilie il e
5-9 F, 0.032 PYSGH IS 168-176 Fis 1.326 GLS .l
11-19 F3 0.086 1< 177-183 | Fie 0.320 1l
20-30 F, 0.100 i 184-195 | Fyy 0.280 '
31-45 Fs 0053 | oS jeagns | 196210 | Fg 0434 | Al LS s
() Jaaill
46-60 Fo 0.509 211217 Fio 0.595 | 3aixe LS 1o
61-73 F; 0.450 218225 Fao 0.455
74-85 Fs 0692 | 31, i e | 226238 [ By 0.568 | dlew S
86-94 Fo 0.400 Qo 249-253 Fa» 0.753 ol
95-120 Fio 0.612 254-247 F»3 1.932 Blaxa LS e
121-145 Fii 0.347 257-263 Fau 1.013
146-155 Fi, 0.440 Blaxa LS e
156-161 Fi3 0.510

s Ll Janall ) gusl) ciati 481 4
1Fs sl Al -1-4

RP-C18 (» 35<c 5 Semi-prep HPLC I Ll )& sia s )S Jlarinly (53m g) Fs w4850 Lidd
e Ulasd ol 5 ml/ min 3838 salesS H,0-MeCN (20-60 % MeCN) albaill 5 44 dale S
(R 7.53 min) e Pl S all (629 mg

tFgo sl il -2-4

3 gae Jlaniuly Fgg p SN (e (1.7 @) d Juad ¢) als Bl Flash chromatograph 4! e Jaldie
CHCI3-MeOH (20-80 % MeOH) aaill 5 456 ddle XX galall shall gel de silice (12 g) (»
i 10 o Llaast 4882 30 32al 520 ml 55 L) <l (& 20 ml/ min 383k ¢paleS
5 Semi-prep HPLC ) Ll e sias S e laladie) 481l (il lgie 2 U jal ddliaa ) susl)
5 ml/ 3k ddliss dadai) A jale Hy0-MeCN Al dle XX RP-C18 (3 2sae Jlanivly
min

oalesS  H,0-MeCN (30 % MeCN) Uil 3 (38m g) o€l 138 el oy pusll ciad
A8l 45 ) s (A (R, 13.73 min) e P2 S 3l (10 Img <l
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Alal) g Al Al ) S el

H,O-MeCN (25-35 % MeCN) aUaill 3 (150 m g) swsSll s 138 ae i ofg peul) ciad
(R 10.96 min) Xic P4 S jall (05.2mg 5 (* (R; 9.28 min) e P5 S jall 4 7mg
48l Lagh ) sm

H,O-MeOH (10-50 % MeOH) aill 5 RP-C180e dsac Juaxiuly [Fygqq &l -5
Llass cpf ¢ 4883 30 524! Flash chromatography (1.0 g) Sl 13 e o ol Liad jalesS
Jlaxiny ) gl Caa a1 e Semi-prep HPLC Wl e sila 5 S de giie ¢ jusll G 12 e
55 ml/ min 385 5 Akl 3o & (ale H,0-MeCN 5 A4l dule XX RP-C18 (s 23ac

e

H,0- (40-45 % MeCN) il & (32m g) uSll a3 1 (e Ulasd  ofy pasl) cuad

5(R;13.84 min) 2c(3.2m g) P9 5(5.1m g) P16 oS 1l Ao (ale€ MeCN
Sl e (R 18.74 min)

Se(18m g) =Sl 138 (e Ulass H)O- MeCN (20-50 % MeCN) alaill (8 ofs pul) ciad
P10 «S_all (R, 17.57 min) i 1.1mg P8 S alle (R;9.20 min) e 2 .1mg P3 S
(R¢ 18.65 min) xc 1.1mg

H,0-MeCN (40-45 % MeCN) aaill 8 (35m g) sl s 138 (e Uilian 1 £yl caal
(R 13.73 ie(1.2m g) P7 « (38m g) P4 «(5.1m g) P23 « (Im g) P6 S yall o (alass
Sl e (R, 13.73 min) 5 (R, 13.73 min) 5 min)

iFpg el Al -3-4

445 dale XS RP-CI8 (e 2see Jlaxiuly <Prep HPLC I Ll sila s )€ 5l 12 e Uy ]
100 s> Jlid) cwlsl (3 100 ml/ min (383 alesS H,O0-MeCN (15-35 % MeCN) alaill s
3- Ul 8 mmge o8 LS L LS ja 11 e Liland oyl 4885 06 3240 5 ml
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Al g Aslaill 2l al Sl Jaadl

FrsmSll e 5 el il el -3- s

(mg) ) LS
20 P12 )
20| P13 Sl
73| P14 Sl
2.6 P15 Sl
100 P17 Sl
42| P18 =Sl
33| P19 <S4l
20| P20 Sl
6.0| P21 Sl
76| P22 Sl

‘Fappy ysl Al )3 -4-4

dale S MeOH Jlexinly ¢ (EPC) 48 U A ¢ Sl (il GLS ja(500 mg) 488 o
4wy p-hexane : MeOH (=lesS Hexane s 4l

20 3 kst canlil 8 20 mI/ min B8 5 1200 nPM = 8 Culd de s (80 110, MeOH)
P11 (2.3 Led 48 go 4aill Alal) 8 Lgia (5aS jo sl Gl 15 e Uliasd (ddds 60 32l 5 m]
RP- (= 35ex3 Semi-prep HPLC ) Ll e sia s S Jleainlis P27 (3 mg) P17 (5 mg) « mg)
£6 (30 mg) (xS i 480 (10 LSS 5 )/ min (3830 salesS H,0-MeCN «dili dale XX C18

P26 (2.3 mg) P25 (5 mg) P24 (3 mg) LS e 483 e Lilias®d f9 (25 mg) 5 9 (25 mg)

b i) Calide LS 5 27 leliliasd 36l Agll 5 Juadll cidee & 3
Suaill Jalje JS Gadly 2o Jaladiall 5 AbaasSl Leilisy apaadl A8IS ey y il g pum
Lo b



Al g Al Al L)

S Sl

(ool J 5 sal) 4 i)

CcC Polyamijle (MeOH/Tol)

24 F

I
(4 % MeOH)

F5 (0.053g)

Semi-prep
HPLC

e Pl 29myg)
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(15-20 % MeOH) (15-20 % MeOH) (40 % MeOH) (70 % MeOH)
I v | |
F6-9 (1.7g) F10-11 (1.0g) F18(0.4¢) F21-22 (1.13g)
|_ _________ I _________ _Y__ _________ |___| L
: Flash chromatography E ! EPC (CHCl:/MeOH)
! : + Prep HPLC |
ittty ittt ittty R ' MgCN (15-35 % MeCN) ¥
SiO2 (CHCl:/MeOH)
(20-80 % MeOH) SiO2 (CHCI3/MeOH)
(0-40 % MeOH)
v R
| | : Semi-pre :
| prep |
f3 £7 ! HPLC !
3 (32 mg) AJRE E
(38mg)  f13 g (35 mg) P17 (21.1 mg
| (150.0 mg) 15 !
Semi-prep (18 mg) v P11 (4.0 mg
HPLC S I IR .
Semj-prep i Semi-prep HPLC i
HPLC ~ -p--------q-------- ! v
e P12 (20 mg) * P24(3mg
e P13(2.0mg) B
P2 (1.0 mg) \4
e P14 (7.3 mg) e P25(5mg)
e PI526mg) e P26(35 me,
e P17 (10 mg) 4
v e PI8(42my) * P27(Gmg)
v e P3(2.1mg) e P19(3.3mg) i
* P5(4.7mg) e P8(l.1mg e P20(2.0mg)
* P4(52mg) e P10 (1.1 mg) e P21 (6myg)
v e P22(7.0mg
v
e PI16(5.1 mg) * P6(1mg
e P9 (3.2 mg) * P23(5.1mg)
e P7(1.2mg)

C. muxtus 4Ll LS ol A85Y 5 Juadl) g h -2 - Jabdal)
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e el Sl Jaadl

1. Quezel, P., and Santa S. (1963) Nouvelle Flore de I’ Algérie et des régions désertiques

méridionales, vol. 2. CNRS, Paris.
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2 peaiall LS yall (5 gl pensl CAEY Jasadl
P1 S all (5 gual) Guadl) -]
B 4 ol Juda) e day Le 55U 30 a5as [1 JSE] PL Sl BC gy il Jeda
11 «(CH;) die Sle sena 7 JS4 o 1)L Gela Sus o SO G 8 Sl (A Sl
de sanad Alala (5 AT 5 5p? (el Lgia 335 (CH) (e Sl sama 6 ¢ (CHy) Cliise Ao sane
sp” & 55 (e O3S L e daely) 508 Q)3 6 ¢(CH-0) JanssS 5y
(J = 10.6-3.9 Hz) S-S JS& e 3 )L 2 ga g 1ol [2 JSE] RMN-TH (0 il e
HSQC <tk ek o ek o o SV o Jseaall H-3 (sisoll 3 me §331 2
-CH-OH (sauS1 (5538 3 e 4 e i dilesll il 3] daii  § 78.9 (C-3) e [3 IS4
& b Cua ([4 JSE] COSY b e aa jaS o3AT) (S (53l g H-3 55l (e U
Sl A K8 e A0l 551,60 G aaaie S8 e IV elad oy LS G gl
caplal) pdi e o A3l e Hob H-2a ¢« IS () 12kl § 1,78 e ¢ (J = 17.9-2.5 Hz)
IS aatia JS5 e ol jedai i L) st e H-2b 5 H-2a (o sis ol wasd LiSa [4 JS4)
G WYY M) &[5 JSA] 8y 1.58 (H-1b) 58 1,27 (H-1a) Oxsisoill (A (i) se Lagia
o3 Cplalall Cati il e €2 5 C-1 s SIS Ui §30.4 55 32,0 e ) edsd ol
[3 JSE] HSQC ik e lalaie ) i 63 5 0l
Sc e ebay (C) ol O S e (Ll &l [6 JSE] HMBC ks e (H-3) (s sl o
e e 3al ) sl e €5 5 C-4 0w IS 0l e §0 47.1 die (CH) 08 028 540.5
OBl 5a 15,3 58 25,4 e Ol ekl diie (e gane ae Bllad aly (H-3) 0585l (il axy
[5 dsi] Jsil e €29 5C-28 oo IS

Pl Sl JSued A 4l COSY s HMBC olallad calisa -5- <G
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2 gaaiall LS jall (5 guall el CAEY Jasadl
e et A -5 gssl e Jsenall Ho5 05l mast (e [3 JSE] HSQC Ay Lini€a
HMBC <k eH-la 05l G 4l ogigoll s oy (31 1,32) die axie JS4

e e C-10 @181 G 5a 5c 26,1 e 0 s el 05 Sh g Bllad s [6 JS4]
[7 JS5] A 4alal Gle

H-6a (0.80) e (i 5i sl 2aa% (e H-5 G5 sl LiSa ¢ [4 JSE] COSY b ) g sa il
H-7b ¢ H-7a (5 1.09) ie (isis sl 2o (e (0 3AY) (s Wi€ae H-6b (3H 1.62)¢ §H
e 3L s (e NS WS Cphall (s e 6 L) IS aaatie S5 e jedai S« (1.34)
(H-8 (353 9a) (A 488 e (5H 1.53) e el (J = 12.6-5.1 Hz) sl 6 Ay AU Sl J<&
¢ 8¢ 26.0 (C-7) <8¢ 21.3 (C-6) «dc47.1 (C-5) die [3 JSE] HSQC b e gl g )8 el

5c48.0 (C-8)

Pl «Sall JSd B 5 A 28l COSY s HMBC <lallad calisg 7 JS5
Gl g S e Bllad @y [6 JSE] HMBC <k e H-19b 5 H-19a G585 ol (e IS oy
Gl sall 8¢ 20.0 die Gleda Gl (pise KU (e Sliad €1, -8, €7, C-5 SA Aglu)
[8 JSi] B 4dlall (3le (e LS oC-11 (52 ST (881 5all 50 26.9 2ie 5 C-9 52 S

H3C CH3 H
28 29

Pl S el Sl B Adlsll HMBC lallas alida § JSG
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A el LS jall (5 gaiall puanll S Jeadl)

S0 e JS5 el eday 0ol Hp-11 0ol a3 e [3 JSE] HSQC 4 Liika
JS3] COSY b e (pisigll (pda ey H-11b (5H 2.03)¢ H-11a (51 1.14) ie 5 L)
H-12 O sisodl A il (SH 1.64) 2ie saxie S5 o 5edai 5L a5l 35 &l [4

Ce b O S @ H-8 5 Hp-12 O 58 sl G (llad oy [6 JSE] HMBC b e L3l
ah JOA e 13 oSUy e 1 e €14 5 C-13 (e IS () 50 48 8 5 50 45.3 e () yeday
C dalall le e WS C-13 sV 5 Hp-11 (o IS Om cinhall (ds e jedai Al §lladl)
[9 JSa]

HO

Pl <l S c sl cOSY s HMBC lallad calisa _9- JS&

& H-8 5 Hy-12 Gisioodll (i Bicn £55 (e (il oy [6 JSEJHMBC sk e a3l
¢V sl e CH;3-18 5CH3-30 (o JS () (3588 5 5 18.0 519.3 e ()} yedai Jila e sana
e (oY) e gana S dalal 5 LE) JSE A [3 JSE] HSQC b o Lagilisig e ek
Gllad ay JMA e (e ganall Gild aaia 0 KU ¢ 0,99 (H,-18) e 438 5 510.92 (H;-30)
C-14, C-13 &l S 50,99 (H3-18) O (3llad a W oy Eua [6 JSE] HMBC <k e
e 330 «CHp-12 () oabin) a3 50 32,9 die ey (3l (50 80 aa 5 ¢ (0 paas o5 )

CH,-17 ) 02l 2350523 die eday (53 (50811 5 A sanall 028 G (3lla% Ay Joa 35 138

C- 5C-14, C-13 ©li s SN 50.92 (H3-30) (s Bl ady LaaDli [6 JG] cashall s e Laila
15
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A el LS jall (5 gaiall puanll S Jeadl)

H-17 (31 5 Hy-15 (81 1.32) e daaia JS& e CHy-17 5 CH,-15 (0 JS Gligh gy 2aal o

i Jlaninly USad o A cpda DA (e ¢ [3 JSE] HSQC <aib e laldie] 13a 5 1.60)

Olghd CHa-16 Jpall Ao sanal (1588 g0 22270 JS5 e 08 LS 2aa3 (e [4 JSE] COSY

H-16b (51 1.92) 5 H-16a (51 1.30) ic

9,19-cyclotriterpénoide ¢ 5 (x JSi 53 P1 &S ) G (st Cilshandl) 038 S

Aol 3525 [6 JSE] HMBC b o Wl dua oo pall 13g) Al o jall 48 e W 5y

O 8 5 CH-17 Osisodl Om sl e A e Lgale Jxins 17 adsall A dagi je d3had

e O ae sl 3 Ay Al 138 ey o550 €20 s S ) dind 51 35.9 vie jeday il

G LS a5 CH3-21 ) 481 e 51 0.91 die (J = 6.8 Hz) S J<G o jelad Jiie de gana

H-22b (51 1.46) s H-22a (81 1.06) () Leaaling] a3 2l 5 I daatia K5 e ) jelas

& )P Ak H22b 5 H-22a e OS Ghas [5 JSE] COSY ik e 5 a0 dga e

&= 5 Hy-23b (812.05) 5 Hy-23a (51 1.88) (3 JNI (1388) ga 2amie JKG Ao ) jelad o L)

Y aind A5 555 508 Saee (315,13 ) e el (J= 7.1 Hz) 06 JS8 e 5l
H-24

Gl KU ) dplaad) Alulull oda lighi s sl (e WS [3 JSE] HSQC “ath Ja (5

1253 58c 35,9 (C-20), 18,2 (C-21), 36,4 (C-22), 24.9 (C-23) e _jedai Cun L Alalall

(C-24).

8¢ 130.9 (C-25) U528 (o S ae (3llad aiy H-24 O 55508 s [6 JSE] HMBC —aa e

8¢ 17.6 (C-27) 8¢ 25.7 (C-26) ie () jedai Jiia e ganse as

o P1 S pall 5 S 4ibaa I clad 3Y1 5 il gi g jll o ol 31 4500 o Callise 45 laay

Al 4ty st e i 1 8 (40 J e (2l) Sl

21 n,, 22 24 26

18

27

W
o

HO

Cycloartenol
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& (500 MHz, & ;ppm, J ; Hz, 125 MHz, 8), P1 S el 4ibuasll &l 3y 2 21- &85 Jsaa
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CDCl3
Pl Sl

N° dc ppm 8y (m J Hz) N° dc ppm oy (m J Hz)
1 32.0 1.27m 18 18.0 0.99 (3H, s)

1.57 m 19 29.9 0.36d (4.2) exo
5 304 1.60 m 0.58 d (4.2) endo

' 1.78 m 20 35.9 1.40 (1H, m)
3 78.9 3.31(dd 10.6-3.9) | 21 18.2 0.91 (d3H,d, J=6.8)
4 40.5 - 22 36.4 1.06 (1H, m)
5 47.1 1.32 (1H, m) 1.46 (1H, m)
6 213 0.80 (1H, m) 23 24.9 1.88 (1H, m)
' 1.62 (1H, m) 2.05 (1H, m)

7 26.0 1.14 (1H, m) 24 125.3 5.13(t7.1)

1.34 (1H, m) 25 130.9 -
8 48.0 1.53 (dd 12.6-5.1) | 26 25.7 1.63 (3H, s)
9 20.0 - 27 17.6 1.71 (3H, s)
10 26.1 - 28 254 0.99 (3H, s)
11 26.9 1.09 (1H, m) 29 14.0 0.84 (3H, s)

2.03 (1H, m) 30 19.3 0.92 (3H, s)
12 32.9 1.31 (2H, m)
13 45.3 -
14 48.8 -
15 35.6 1.64 (1H, m)
16 |28.1 1.30 (1H, m)

1.92 (1H, m)
17 52.3 1.60 (1H, m)




A el LS jall (5 gaiall puanll S Jeadl)

AR-FA-15—ana-tx-30-40-TT ,IMID

T T T T
130 120 110 100 90 ppm 53 52 51 50 49 a8 ar 16 45 44 43 a2 31 pom

I| |II| | (\: '\‘Jlll
19
C-16 C- 11
FT C-21
C- 27 C- 29

C0 C-28 c 30

T T T T T T T T T T T T T T T T T T T T T T T
37 3 35 34 33 32 31 30 2 20 27 26 2B 24 23 12 1 20 19 13 17 16 15 ppm

CDCl3 1 2 P1 &S yall g, 403 RMN-TH BC ) cada i-]- a8 ) (S5

83 8X83 ?'.%.mgmtc-m NZ2% 27253 PE82LEPREBERE BX388 83 8=
FEYEEE  ISssigs sSpcsspegds RRBRYYDEERRLY £35IE zREX
— WY PP 4T R V7 e iR < Y
7] |
H-17 H-2 H{
l H-26 ; ’
H27 H-6b H-2a H-30 H-19endo
| H-19 exo
Hoo4 H-7b e ‘ JH-1b H-16a . HP1 )
| o3 H-16b \ H- nﬁ‘pH 12 H2a . .
| . H-23b  H-23a HZbH || U . ,Hlyu 6a
i \H-8 H-20b W
) JL j/\r/\/\\ /%nJMA\)MA“,\Ax\NJ J‘J'M L“’W’ ""l'nj"\ ,.,..'Alv'm.z*“l d L\m,__,m"\ﬂ'lu"‘ ‘ulu L“_'Iﬁl[_)d wo L
S.Iifl I 3.I31 I I.Il I,Ill ]I.') lI.R lIT Ilﬁ ll-1 113 ]IE ill EIO }Ii] I l]l.'} I}I.ﬁ I I]I.4I I
ot EBEER SrEXLTHOR 2IIB@MA Lo
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CDCI
P2 S all

N° dc ppm oy m (J Hz) N° dc ppm oy m (J Hz)

1 31.6 1.27 (1H, m) 17 52.3 1.60 (1H, m)
1.63 (1H, m) 18 18.0 0.98 (3H, s)

2 26.8 1.63 m 19 29.8 0.36 (d4.2)
1.78 m 19 0.60 (d 4.2)

3 80.7 4.59 (dd 10.3-4.9) | 20 35.9 1.40 (1H, m)

4 39.5 - 21 18.2 0.91 3H,d, J=6.3)

5 47.2 1.42 (1H, dd,12.7- | 22 36.3 1.06 (1H, m)
3.6)

6 21.0 0.82 (1H, m) 1.47 (1H, m)
1.59 (1H, m) 23 24.9 1.87 (1H, m)

7 258 1.10 (1H, m) 2.05 (1H, m)
1.35 (1H, m) 24 125.3 5.13 (1H, t7.0)

8 47.8 1.54 (dd 12.6-5.1) | 25 130.9 -

9 20.0 - 26 25.7 1.71 (3H, s)

10 26.0 - 27 17.6 1.87 (3H, s)

11 26.5 1.13 (1H, m) 28 25.4 0.87 (3H, s)
2.04 (1H, m) 29 15.1 0.91 (3H, s)

12 32.8 1.64 (2H, m) 30 19.3 0.92 (3H, s)

13 45.3 - 1 171.0 -

14 48.8 - 2! 21.4 2.08 (3H, s)

15 35.5 1.30 (2H, m)

16 | 281 1.30 (1H, m)
1.92 (1H, m)
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& (500 MHz, & ;ppm, J ; Hz; 125 MHz, §), P3 «S el bl cila) 3Y) 1 230 a8 ) Jsaa

CDCl3
P3 Sl
N° dc ppm oy (m J Hz) N° | 5c ppm | 81 (m J Hz)
1 32.0 1.56(1H, m)
2 30.3 1.56 m 19 29.9 0.33d(4.2)
1.77 m 0.56d (4.2)
3 78.8 3.31dd (10.6-3.9) | 20 354 1.38 (1H, m)
4 40.5 - 21 18.4 0.89d (3H, d, J=6.8)
5 47.1 1.39 (1H, m) 22 33.6 1.36 (1H, m)
6 21.1 0.79 (1H, m) 1.31 (1H, m)
1.60 (1H, m) 23 33.2 1.39 (1H, m)
7 26.0 1.32 (1H, m) 24 79.6 3.29t(7.1)
1.08 (1H, m) 25 73.2 -
8 48.0 1.51dd (12.6-5.1) | 26 23.1 1.16 (3H, s)
9 20.0 - 27 25.7 1.21 (3H, s)
10 26.1 - 28 254 0.96 (3H, s)
11 26.5 1.12 (1H, m) 29 14.0 0.81 (3H, s)
2.0 (1H, m) 30 18.1 0.90 (3H, s)
12 32.9 1.62 (2H, m)
13 45.3 -
14 48.8 -
15 35.9 1.30 (1H, m)
16 | 281 1.30 (1H, m)
1.92 (1H, m)
17 52.3 1.59 (1H, m)
18 18.1 0.56 (3H, s)
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13 - 64.9
14 0.74d (5.1) 37.6
15 - 25.4
16 1.21s 24.2
17 1.23s 16.4
18 1.09d (6.2) 11.9
19 1.81s 10.5
20 1.77 s 28.9
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o) JSE] RMN-TH ciubs e Ll La) Ciels Gua eJlacia¥) alal ddls d5a s e Jai 4 ksl
P WS 1

48 g0 § = 7.33 ppm e (J = 7.3-1.5 Hz) g3 5 < 5 1H JalSiy AU A IS8 e 5 L) 3
H-4.

) 488 s ¢§ = 7.35 ppm e (J = 7.6 Hz) zs) ¥ 4% 5 2H JalSiy SO J<4 e 5 )La) >
H-5 9H-3 O 5 5 ol

48 g0 (§=7.45 ppm e (J=7.1-1.4 Hz) g3 3 sl 5 2H delShy AU A IS8 e 5 L) >
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4ial ) 4ef e § = 71.7 ppm eh Gl Ao genay dals 3L dsa i PC Jyyy b
JSE e Ly 2aad (e HSQC sk LiSe LS ¢ LS5 (50 S 4l o Jai bl
8 =4.67 ppm e ¥ 3LV as) s IS (7= 11.8 Hz) s 35 Al s 1H JalSiy (il i jLa)
Gk o G ol axi cHA7b A 488 § = 4.93 ppm die AUl 5 H-7a 48 s
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(CD;0D) (S P1 S )dll

@2’}*\” d¢ oy m (J Hz) @4}& d¢ oy m (J Hz)
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2,6 129.3 7.45dd (7.1-1.4) 1’ 103.3 4.35d (7.8)
3,5 129.2 7.351(7.6) 2! 75.1 3.27t(8.9)
4 128.7 7.30dd (7.3-1.5) 3 78.0 3.36 1 (8.6)
7a 71.7 4.69d (11.8) 4' 71.7 3.25t(8.2)
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3.92dd (11.8-2.1)

H-2,6 H-3,5
H-4
N ,Jul,u. :

T T T
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SN\
H-1'
H-6b’ H-6a’
| R V VORI T
aa a3 a2 aq a0 . 3.9 ae 37 , 36 35 3.4 3.3 B
o gt s

CD;0D 41 4 P1 «S 3l RMN-TH ) s 11 - o8 IS
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CD;0D 4 P2 S sall

(CD;0D) 4 P2 S )l
=l | 3¢ 8y m (J Hz) o 5l d¢ | 84 m (J Hz)
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dxy )l ) 488 5 50 = 77 ppm s 8¢ = 70.3 ppm O e dilasS clal 3 asl 5 gme s (s Sl
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OH

HO 0

A 5,11-epoxymegastigmane glucopyranoside (asysgangoside)

(500 MHz, 3, J en Hz ; 125 MHz, 3), °C  RMN-'H 4zisal) cilaral) ; - 3-a8 ) J g2
CD;0D- 4 P3 S sall

(CD30D) & P3 S )l
easall | 3¢ 8y m (J Hz) Atom | d¢ | 4 m (J Hz)
1 48 - Glucose
2 51.9 2.34dd (18.0-25) |1’ 99.9 4.32d(7.7)
2.75dd (17.9-25) |2 73.7 3.23t(9.4)
3 209.8 3.35m 3/ 76.9 3.28t(9.1)
4a 52.6 2.87 d (17.8) 4' 70.3 3.25t(9.8)
4b 2.46dd (17.8-25) |5 77.0 3.24 m
5 86.2 - 6' 61.5 3.65 dd (11.8-6.3)
6 81.2 - 3.89 dd (11.8-1.9)
7 127.8 6.32d (15.4)
8 135.8 6.05 dd (15.4-6.6)
9 73.1 4.61d (6.5)
10 21.1 1.35d (6.5)
1la | 77.0 3.66 dd (13.0-7.3)
11b 3.94 dd (7.6-2.6)
12 14.3 0.98 s
13 18.1 1.22's
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45
- _( - ™
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] » C-2 Hgb s 4 50
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— C-4/HO = w2 :
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S C-1p/H-111b|- . e
- = - - - 20
= a0
comIt P
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e N ey o ot L - - = X A0, R 5PN
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— C_} IIH—9 C_S/H-4h (‘—S/H—l ; 100
110
~ 120
F= C-7/H-9 = - 130
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—= =|C-3//H{l' = e =| C-5/H}{4a | - ¢ 50
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1P4 S pall (5 gl Gl 4
¢[19 :a8 ) JS&] HR-ESI-MS A8l dle A Canda e faldie) P4 oS jall Alaadl) dapal) Laviis

5 M= 342 Ay yall ALY ) Ui ) 5 [MCH] 488 50 /7 =341.1241 die 5 )La) jelai Cu
Ci¢ Hay Og: P4 &—ls‘)Aﬂ ‘\.SAAAM z\.a.uaj\ éﬁ\y L;’ﬂ\

Monomoopic Mass, Cven Clectron kens

42 farmuiale) sualiated with 1 reclts within limits {up te 6 bect isctapic malches for pach mass)
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C:1816 H:18-1000 D:0-11 MNa:D-1 K:D-1

AE-52-Elp-wiad, 53-55, 10

ISHROISSS 1674 ) AN (Cen,d, 80.02, A1,50000,472.99,0.70,LS 20), =0 (3G, 1x1.00), S (5,40.0C ), Gin (45.30) I.TOM NS ES+
F Ra4NNy

[M:J'I; 3659282

Minioum:

Maxinum- B. O 5.0

Moy Calu. Masd =0d PPM DBE 1-FIT Fulmuld
341.2241 341.1238 0.5 1.5 €.5 17.9 Cls HZ1 2

P4 S ll HR-ESI-MS 48 ddle ALY apla :-19- o8, JS5

Alasall pall 55 5 S 16 A8 03 L) 16 3535 [21 18 JSE] RMN-C Jjppg <o seda
‘;J:' LS dania P4 S yall

Gl G (3=160 ppm ) §=115 ppm (e el 4y plaall Al Jlae (5 hree ol HL) s
O 8L Aalall 5=103.9ppm vie AdbesS) Glal Y e Lo Jaiay jouSa Baa gl B e
<l g S da )l I 438 50 § = 76.5 ppm 58 =70.1 ppm O b ddlwsS Slal ) Al g Lﬁ)ﬁ-‘)—"m
dc gana g (CH3) Jie <l jld) &3 ) 4l 5 = 61.3 ppm e (CH,) 3, 5 (CH)
C=0 Jiin S

aalal) 3)LEY) (e leale (¥ CH3-C=0 Jiis) de sanse [20 (a8 JSE] RMN-'H e jelay
5= 205ppm e Jxis S Ae gane xa pAY) 38 Gllad dady 5 il 3H JalSh §= 2,60 ppm e
ao bl Gati o 3llad dady 3 HLAY) (s axd I e 3 ¢ [24 a8 JSEJHMBC Ay

4 plaal) d8ladl 5 il Jiis) de gene Dalii )l XS5 e §= 115 ppm e ek 3 C-17 50 S

1 g sall
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A pemiall LS jall (5 gaiall puandl G Jeadl)

P4 S jall JSued HMBC Slallad iazy 1-26- o8 ) J<G

3525 K [20 a8 ) JSE] RMN-'H Caa el

(3= 129.7 ppm O 03205 hadi ye 5 she O 55 1H JalSh §= 7.60 ppm ie dgalal 5 L) >
e A g )SI ae (Bl a3 LEY) da axl ¢ [23 a8 JSU] HSQC ks s
aiad a3l e 5 01«08 () 438 e 5= 205 ppm 5= 160 ppm <d= 15.8 ppm e
H-6' ) 8L5EY) o2

die Al 5 5= 230 ppm e 5V e o sanal QU pee 3H JalSiy sl GlLE >
Ol sene Legil e J5 Gia ) 3Y1 46l 2 (H-8' 5 Hy7' (o IS () (08 68 e 522,35 ppm
Agohall ddlal) e

o P A 5 1H JelSh 5= 4.75 ppm e Al 3 L) 2 g G RMN-TH b jeday 3
HA17 3 5mSell 8aa ) (550 831 O 39 b Aala (7= 7.7 Ha)

B-D-glucoside 3_lke Sl dae 53 Ao IV (e [22 1685 JSE] COSY Aniss i€

) 8=3.17 ppm (3o Jlaall (8 456 5 5 Ay Ciela Cus o5 631 (59l (e S &l

128 8] ROESY Al b W g &y e 335 «(J = 7.5 Hz) @) 35 44l 3= 3.79 ppm

Aoy saae ligip g el e O H-57H-37 sl pa H-17 (sisall Bl <l HL3) [25

A e el dalad) e aaWariual) 408 aasd (e HMBC A cauda LiSs

Sl Gl agle 5 (5= 159.9 ppm C-4' 0528 5 HA17 s sY) Osioodll O Gt daly
4 a8 sall (A Jsana

8= ¢8=129.7 ppm «d= 122 ppm e edai Al &l oo S g {87 5LEY) G Glladll &y 3>
5 @8 5all (8 J sane CHy-8 il S5:C-47, C-67, C-5 Y 438 2 159.9 ppm

d= 5= 159.9 ppm «d= 120 ppm ic eai Al <l g )< 5 {77 3 LY e Blladl) a8y 3>
3 & gall (8 CH,-77 Jiall bl )l S50 27, C-4', C-3' A 488 6 160 ppm



A pemiall LS jall (5 gaiall puandl G Jeadl)

Osiso) 5 Hy-8's Ha2 Jiiddl e sena 5 H-6" Osisl) O Gllad @& ROESY it e
Alal) o JaS g puel) 5 diis) Ll ) 4l e S5 {387 H3-3" il (e gana 5 H-17
43 shaall

Andl #8 J) 4- Jsaal) 8 D) 5 Gl Galide e daliiual Gl @
RE R

w__A ROESY

«__»HMBC

P4 S 5all JSd COSY s HMBC lallal calisng 27— &8 5 JS&

IS P4 S all 4l 4l 4le

CH,

g
2-hydroxy-3,5-dimethyl-acetophenon-4-0O-f-d-glucopyranoside
(500 MHz, & ;ppm, J ; Hz, 125 MHz, 3), °C s RMN-'H 4kl cilbbaal) 1 4- a8 J g2

CD;OD-) 2 P4 S yall

(CD;0D) (& P4 S )l
@b}d‘ dc oy m (J Hz) @4}4” dc oy m (J Hz)
1 205 - Glucose
2 25.3 2.603H s 1" 103.9 4.75d (7.7)
1’ 115 - 2" 74.3 3.541(7.9)
2 160 - 3" 76.5 3.45t(7.9)
3’ 120 - 4" 70.1 3.401t(7.9)
4' 159.9 - 5" 76.7 3.17m
5 122 - 6", 61.3 3.67 dd (11.8-5.7)
6 129.7 7.60 s 6"y 3.79dd (11.8-2.1)
7' 8.4 2.30s
8’ 15.8 2.35s
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A pemiall LS jall (5 gaial) puanll

Sl Jaadll

|
i

AN

| i | \ I
'1 A o o
: bl WA U UL_A N JVU

—— — —— —
2353 e 833 A3grag
= -~ o2 W =t o o o4 o W oI~ 00 o W
e EEEE EEE EREEEE
VAN e AN s

||

H-3" )
H-6b" H-6a" H-2" . H-4" ||| |
- |

- './ |

N

H_5N

n 4
\h_wpmww

T
3.78

—3797.922

T T T T T T T T T T
374 370 3.62 3.50 3.46 342 338 334 3.30 3.26

T
32

1.66 358 3.54
fl (ppm)
%
‘H-l”
| i
| Wl
. I N | |\~- ) )‘ll . R . " N R, S

3.18

= £ = At
7:8 I TI.4 I '.",Il'l I (-I.G I ﬁ.ll I 5I.8 I S.Ir-‘l I 5,Ill I -I-I.(l I 4:2 I SI.S I 314 I 3I.D I Z.Ifl I 2I.2 I II.S I ],Ixi I
fi (ppm)
CD;0D 1 & P4 S )l RMN-'H ) casda :-20- a8 5 JS5
3 o= EEx & 3 08 ) ¥
5 28 85 8 Sge @ I
| o | | | | At | | | |
C-3' C-6"
' -1 " |
SR At ] Caeycr
i —— - A4 i et
c-6' clir csx
C_3N
lfl)O l‘;O l!liD 1 ;D lénﬂ 1 l‘l] 1-;"1 1;0 IIZO 1lll] 1 lIID 9I|l H:l] '?IO 6:0 SID 4ID SII} lll] llll HI]

CD;0D 4 b P4 S yall g0, 408 RMN- PC ) caida 1221 o8 ) (<G
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H-8'
| | H2 0
H-6' ‘H-1 " H-6a "H2" H-4"
\H-3
Ll_ H-6b" 5 J
S . W SN L.~ M ppm
- "7 HiT ' 0
B C{8 '/TH-§|' »
20
i C-oyH2 .
=1L 30
40
i * 50
— 61" AH-6H—5a—-6""H6a" B0
B —C = 70
- C2 -
r‘ L 2 10y 1o 1 K
\ > J T I C _5 V/H _5 /] BO
i
100
- sCclimH "
110
120
5 C 6 ! /H -6’ 130
1a 70 6.5 6.0 55 2.0 45 4.0 4. 3.0 2.5 2.0 1.5  ppm
CD;0D I (2 P4 S )l HSQC I ik :-22- o8, <G
-1 4 " |
3 l/
| H6b”H6a”H2” ‘ A|I| H-5 "
.,.Jl-L_”-___J'II|I'L _________ i al__ ” I AlLL% L M : ___.,__th_
H[57H6b t =t 5
+ : —5”/}5—621” HA ST T |32
;_—‘/I H-3"1H-=4 =t s 33
T L [ ’ B .-_ F34
j b " " H_Z H_3 ?; - " 35
= @H-1"/4-2 w0 28
- H-Ab"/H6" {) " =
= “*ﬂfdﬁa - == las
\ fﬁ’ﬁ 32
J F4.0
gz L1
==.i; = 4.2
l. 43
| 44
J L5
= 4.0
] = = 4.7
i| T -4.3
4.7 4.h 45 4.4 43 4.2 4.1 4.0 39 38 17 (i 3.5 34 33 3z

CD;0D 3 (& P4 S )all cOSY ) i :-23- o8 ) S



Sl Jaadll

H-
H-6' \
190
1 200
O q1/dle’ C-I/H-R®
210
T T T T T T T
,2
H-6' 37
J i
1‘ (9]C8/ H-6 3 20
40
— ]
| 60
i Z 80
3 100
C3'/ H5-7'
| Cl'/H520
] ST 120
L as/H,-4' @
€2 =71 140
. C4'/ H-7
N c27Hl6! QC4l/ H-1" CHTAS 0l 1 140
75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 ppm
r./l’\m,,\,\7 ppm
70
¢5"/|[H-6a" | CR"/H-21 .
95
- il 105
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H3" L o B8

H 7
H-2" H-5" H-7
H_6l | _l " H_6b " H_6b /
_.l_\_._ﬂ _,z"kl_l | A ! __/-'J'J;,_._ ppm

s i
4 ot 2
.H-6/7HL8’ Js a3 #-
N | : ';F“
{ i 3
§ “H-1"/H-5 e | |
= 'UH-H-3). e
= ' A
——— .| H-1"/H,-POOH-l "/H-§' ] -
! e
}
3 i
: 7
$
_‘1 -+ 1 \
_ : .
a

n 75 7.0 6.5 6.0 55 50 4.5 4.0 35 30 25 20 1.5 ppm

CD;0D 4 & P4 S 3l ROESY ) ciha :-25- a8y <&
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A pemiall LS jall (5 gaiall puandl G Jeadl)

iP5 oS sall g i) padll -5
a8y JS5] HR-ESI-MS 483 Agle AN Caphs e 1aldie) €gHp,0; PS5 oS pall Al dipall

Ay jal)l AN ) Basss Al g [M + NaJt 48 50 /7 =351.1412 e 3 L3 jedad Cua ¢[28
P5 S jall dleaall dapall 381 55 ) 5 M= 328

Womoisoiopic Mass, Even Electron lons

43 tormulale) evaluaed with 1 results within [mits {ug to 30 best sotopic matches for 2ach mass)

Elements Used:

C:18-16 H: 16-1000 CcO-11 Ma: 01 HK: 01

AD-CLp-vdO-83, T I-T3-3

ISHREAT 75 [2.413) AM [Cen,d4, 80.00, A7, S0C0.0,47T2.67,0.70,L3 20; Sm {56, 1x0.007; 5b(5,41.00 | Cm (7579) 1 TOF IE'B Eé_{1
1.0%e+

a4z

1
4051822
) ‘
MIEESA | o7 iacs 427 1882

102151§ 2031113 230784 smipoee S iATE

139.0422 12052 471 1887 AW IHTSI0OET 553 4733 912070 092190 £37 1550

Minimum. -1.5

M3 1ML : 5.U SH.u SU_U

Mass Calc. Mzsa =la PEM DEE 1-FIT Formula

151.1412 3511420 -0.8 -3.3 4.5 4.6 Clé EZ4 07 BKa

CD;0D 1 8 P5 S 3l HR-ESI-MS ) ks :-28- o8 5 <&
Cos ) 48 e 5008 16 48 50 3 L8] 16 255 [29 1) JSE] RMN-VC Jyeg b ek
« (CHy) die 2 ¢ (CH) i 2 ¢(C) delyy lig S fx.a_Jj ¢ suSa Baa g Aald L)
(CH3) Jiie 2 ) 4l

1353 5[30 a8y JSE] RMN-'H b il iy

J) = S0B Ortho & 55 (e ) 53 A 5 1H JalSh Ay plaall i g5 5 5l Jlse & ol (i JLE 3
§ = e Aulll & yeds WS (g5 ) il § = 7.18 ppm e A_,Jj‘ﬁ\a)@_ls dagie Kl (=78 Hz

CD;0D 1 4 P5 S yall JlaiaV) dely ) 4 jlac 4dls
S 8 5a § = 233 ppm e Al 5§ = 2.29 ppm e Y1 @, BH JalSh Grialal i sl >

G e Hy8 5 Hy9 e dS () il A slaall A8l e o sane (i
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A pemiall LS jall (5 gaiall puandl G Jeadl)

Wl 5 1H JelSh il )W) I3 e () oSl 03 (Blead (lie e sana 3
5= e G,AY) 5 HTa o Siud § = 4.69 ppm 2ie Laalaa) dagie IS (/= 11.5 Hz) 75 5
= 5 oH JelSh dgalal s i) JS8 e ciela ) de senal) Wl (Ho7b () @il 4.99 ppm
CH,-10 14 5« 4,65 ppm

G sy Usisodh Aala (7= 7.7 Hy) 7o) 35 AU 5 1H JelS 5= 4,32 ppm e 4l 3 L)

COSY, o JS ikl e lalic) Bp-glucopyranoside _Sw 43 (e Case ¢ ) suSagll 3as )

[31-32-33:48 ) JSE]HSQC, HMBC

b3 aun e 48 pral (Variue dued 5 JIiaY) daely ) Ay Hlae Al o S50 PSS alld e

hel A HMBC adall ) Ll cc¥agingl)

8¢ 134.6 (C-1), 8¢ e o A Gl S 5 § =233 ppm e CH;3-8 Jdisall o (Gllad 4ady

2 adgall SAadals ) Xi5. 136.0 (C-2) 134.7 (C-3)

Sc 134.7 (C-3), 8¢ ¥e o Al g &I 5 § =229 ppm e CH3-9 disall o (3llad 4agy

3 ddsall Aakali ) 2S%5139.0 (C-4)

53 8¢ 134.6 (C-1), 8¢ 136.0 (C-2), 8¢ 126.7 (C-6) <bis S 5 H,-7b 5 Hy-7a O Bl Aaly

1 adsall & hadals )l

2 4l S 8¢ 134.7 (C-3), 8¢ 139.0 (C-4), 8¢ 124.8 (C-5) SLbig SN 5 Hy-10 O Bl dady
4 sl

8. 69.5 xie & A s 5 5=4.32 ppm e H-1' 35S slall (5 ya i) () 5is ) cpm (3la Ay
7 dsall B Sl sl e Ju (C-7)

O @l aly DA e Aokal) A e cVaiua) pua el 5 5A0 30 ROESY “ath S
H-6/H-7, H-7/H-8, H-8/H-9, H-9/H-10, H-10/H-5, H-1"/H-] <l 53 5 all

P5Syall JSied COSY s HMBC <lalles calise 35 JS&
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A pemiall LS jall (5 gaiall puandl G Jeadl)

oA PS5 Syl Al Bl ) 1 ey -5 Jsand) 8 A snal) Al il 538 JS S (3

CH, OH
HO H,C CH,
o)
HO O
HO C H
OH H,
H

2,3-dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-f-D-glucopyranoside.

(500 MHz, & ;ppm, J ; Hz ; 125 MHz, 3), °C 5 RMN-'H 4isdall cldandl) 1 -5- a8 S5

CD;OD-) 2 P5 S yall

(CD30D) 8 PS5 S )l

asal | ¢ oy m (J Hz) a9l e oy m (J Hz)

1 134.6 - Glucose

2 136.0 - 1 101.6 4.32d(7.7)

3 134.7 - 2 73.7 3.26 tr (7.8)

4 139.0 - 3’ 76.8 3.33tr (7.9)

5 124.8 7.18d (7.8) 4' 70.4 3.29tr (7.9)

6 126.7 7.25d (7.8) 5 76.6 3.80 m

7 69.5 4.65 (11.5) 6' 61.6 3.71dd (11.8-5.7)
5.99 (11.5) 3.85dd (11.8-2.1)

8 13.9 2.29 s

9 13.5 2.33s

10 62.7 4.69 s
4.65d
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A pemiall LS jall (5 gaiall puandl G Jeadl)

H-1' H-3' | |H_4/

| H5
H-6b’ H-6a’ | |I| H-2
|u|r-~'\v" | III |ILI| A “L‘M“'j
Y T R s L e ’\M____Hw—f g Y
] Hl4F 5% I
j = 32
= $i H-1/mp ) H2/H3 == Y/ -
—_— Hi3/H-A41, T 33
M 3.4
§ il L35
|
;1)1 L3g
= H-6b/H 62" 314 o = 37
3 i
-_"} 3.8
3 EY
-_L\. =
i : 4.0
| 4.1
! 4.2
:J .m == 43
3 4.4
J L5
44 43 42 41 40 39 38 37 36 35 14 33 32 31
CD;0D 1 (2 P5 <S5l COSY ) cada 1231 - &8 <4
H-8 H-9
| H_lo H_4V _3,
| H-5'
T |
H-6 115 I Ll H-6b'H-6a’ L J
. S [ U_I.L (V' e e A S
- (C-8/H- 3—**‘*
q-ono| ™"
L30
L40
—:. £ | <0
0-6//H-0b", =
= C-TO/FJ0] STy -
E R e e L 70
1 TS 50
H F_}I H_fH:T
- = il — Lap
7 e ||
| ' C-DI/HD[b -
1= &
C-B'/H-3'H d-5'/H{yb =
= B0 | 120
[Ch/H[5 0 !
— -1 C-6/Hi6 N N U ) S —
72 6.8 6.4 6.0 5.6 52 4.8 4.4 4.0 36 3ePpm 4 2.4

CD;0D 3 (2 P5 Sl HSQC s :-32- o8 JS4
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0 H_4'| - H-89
H-7b 17 .5
-6, H- H-6b"1-6a" {1~ 2
H 1{ 5 [.' Jﬂ M 6a M Ho
/ [
et J-\__...“ i’ : S "\—__._MA»J W
C-6'__
c-10-1| P c7H-3
C- 7CT" (=] _CL10/H-4 C-10/H-1"@) s A3 En
C2¥F -
c-s'—;#— s L e AP @3
3 (-5'/H-6a 50
i o0
c 1 H C-IVA-76 @[3 C-1[7H{7a e
F110
F120
C-5 C5/H-10 .
Cobl || C-fH-Tb () |5 C-6/H-Ta ki
A Coi7HF7a =91 439
I N | CIH/H-10 C-1JH-8
&3 §9 G145 TALTE 8B | &C-4ma C-H-B 3
C-41 =C-4/H. C-¥/H; %ﬂ e le o Al T8 ||
C=47H{TU =Z[ 1Y A1 140
C-4{H-
T2 6.8 6.4 6.0 5.6 5.2 - 4.8 4.4 4.0 3.6 3.2 2.8 24
CD;0D 41 8 P5 S )l HMBC ) caila :-33- o8 ) J<G
| H-12 H-9
‘ H-8
H-1'
H-6 H-5 H- 7b L
_jJL | )L iy
3 3 r2.0
.3 - H-8/H-9
______fu' _ ).U;— i ‘i = ]
| : Cl\> Gl; FI.6 a, ! F3.0
e L = |
— [ dmemA [Hshrio ) ! & — : = s
‘J J B : [ e =
< | Ho/HJy : ; H =
= |, | 1D [ a7 [
| | 3 500 /H_7©_%H-1 /H-Ta, i
) : : : : : HO/MH-10 |45
730 7.2y 20 115 7.0 H-8/H-1a
— A |
! & 5.5
| i ;
§| tnii ) t .0
< B i - 5.5
! / i L7.0
et : 2
T.Iﬂ 6I.:'p ﬁ.lﬂ 55 5:0 4:5 4:0 3:5 3:0 2.5
CD;0D 41 4 P5 S )l ROESY ) ok :-34- a8, J<G




A pemiall LS jall (5 gaiall puandl G Jeadl)

P6 S pall g gl (palll -6
i o 0 L 365 = nm UV) Gl (558 AaEY) and i) 0l pe S all el

3 ghsall b Jasiase J58M 51 () 50 U il Ayagi 30

t O (15) S RMN Caula il
3 pasall b Jatie J5sid e 3 ke Pe S el O S L Bl Al B3 Gl
dalall G opdd Gwa B oy A sl Gl pLE) DA (e 138 5 «Kaempférol ) JSia st 2
i lagie IS0 (7 = 2.0 Hz) W8 7 o) 35 Al 5 1 JalSi il o L8] ) seday A 4 ylasl)
Aalall 5 = 6.22 ppm e A 5 H-8 Osis ol Aalall § = 6.43 ppm e V) 3 LEY)
H-6 o535k
J=89Hz g ailiy oH JalSiy Sl U85 o o)) ) seday & jatd B 4y plaall dilal) Ll
5 = vie 4l 5 H-6'5 H-2' (e IS () Waalin) (Sar § = 8.12 ppm e o5 (¥ clagia S
H-5'5H-3' (e S A balis] (841 6.75 ppm

RZ

Ry

OR,
OH (0]
CD30D 1 4 P6 oS jall 40 5Y) didl :-49- &8 5 (S

IS5 e (el 4isis n sa s Lagie 2aly IS a8 25a 5 IS RMN-TH b (o
zs A ¢ § =512 ppm e A8l 5 ¢§ = 4,14 ppm e SV LAY TH el 48 5 L)
Legie X J=7.6Hz = &,

On CrSed 3 naa (5is p 14 L) (e COSY 4 LS ¢ S JS (g e s (5 ) (e B
Zo 3 A DA e Sl ge 3)e § = 4.14 ppm Y 55 JY) SW G ela g

Sle elad SU Sl W (=75 Hz), e SV al syslaall Cligigod) 5 some sV (53l

Osisoll 575 Hz e SV somesiY) Osison) sl 5 Al IR (e 1aa By el K4
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108 Can HMBC b ) Ulad o ySaall Bl ) (18 48 el

8= 1344 ppm de On A €3 x5 § =512 ppm e O A H1On Gl dad B
3 sl G O Sla YL 8 pEla s Ll ) S

8 =674 ppm e G W 6" G S 55 =414 ppm e G @V HA" On Bl ddady
550all 6" (s8I a5 sSstall (g e s G5 s O Coy

o LS ) 5 BB 2l an) all halii) - sandl (3 Aasdll P6 S yall <l gy 58 Ay s

Rl Al Al 1 )

HO HO

kaempférol 3-O-p-D-glucopyranosyl (1 —6)-0-#-D-galactopyranoside

(500 MHz, & ; ppm, J ; Hz , 125 MHz, 5), '°C § RMN-'H 4uishll cildarall ;1 - 6-pd ) J g
CD30D-) 2 P6 S yall

(CD;0D) 4 P6 S )l

Atom | O¢ oy m (J Hz) Atom Yo ‘ ou m (J Hz)
2 154.9 - Galactose
3 134.5 - 1" 104.2 5.14d (7.8)
4 177.8 - 2" 71.8 3.80m
5 162.6 - 3" 73.5 3.57dd (9.5-3.4)
6 93.2 6.21d(2) 4" 68.7 390 m
7 166.7 5" 74.6 3.68 m
8 96.3 6.42d(2) 6" 67.6 3.69 m
9 157.3 - 3.86m
10 107.7 - Glucose
1 121.0 - 1" 102.8 4.15d (7.8)
2'-6' 131.0 8.12d (8.9) 2" 73.5 3.03t(9.1)
3'-5 114.9 6.75d (8.9) 3" 76.4 3.13t(9.1)
4' 148.3 - 4 70.0 3.20t(9.5)

5" 76.1 3.03m

6" 61.1 3.60dd (11.9-6.5)

3.78 dd (11.80-2.3)
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(& Jaiin J 5388 5 () 9808 Sl () e Jals i) (38 YY) caad o) ol
3 g sall
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=621 e lagie ISV (7 = 2,0 Hz) gl 5 405 5 1H JalSiy A 4 plaal) 48T il o0 L)
i Al Aepg 5 H-6 4 (i) s §=6.42 ppm $ ppm

5l JSE e s @yels Gaal s JS) 1H JelSy B g shall dalall Al cl jla) &6
WS (H-5" 09 all 4881 o0 § = 6.87 ppm 2ie (J = 8.5 Hz) = <8 Ortho & 58 (e o) 6 Al
8 = 7.63 ppmde (J = 8.5-2.2 Hz) = LM = ¢l 33 A3l 5 A A JC8 e 40l & el
G Meta ¢ 55 Oe g s) 3 A0 5 (S JSE e AN 5 16 0585l Gl aalin] (S
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e ) D5 Sl 06 oSl s 58 stall g e V) 05 ol HA1 g IS Aay
5SSl 6 s8I dasi g HSelall Jiale 55 =67.25 ppm

O i€ AT 2l gl pally B e P7S pall 7 52l (B Alsanall il LAY A i 3

A0 ) Aol o1

Quercétine 3-0-f-D-glucopyranosyl (1 —6)-0-#-D-galactopyranoside

(500 MHz, 3, J en Hz ; 125 MHz, 3), °C 9 RMN-'H 4zishal) cilaral) ; - 7-a8 ) J g2
CD;0D-) 2 P7 S jall

(CD;0D) 2 P7 S )l
aasdl | e dy m (J Hz) [ dc | 84 m (J Hz)
2 154.4 - Galactose
3 134.4 - 1" 103.3 | 5.12d(7.7)
4 177.1 - 2" 71.6 3.851(9.0)
5 161.6 - 3" 73.5 3.60 dd (9.9-3.4)
6 98.6 6.22d (2.0) 4" 68.6 3.92d(7.2)
7 168.3 - 5" 74.4 371 m
8 93.6 6.43d (2.0) 6" 67.4 3.64 dd (11.8-6.5)
9 157.0 - 3.86dd (9.2-4.2)
10 103.3 - Glucose
1’ 125.0 - 1" 102.9 | 4.14d(7.8)
2! 116.3 7.92d(2.2) 2" 73.6 3.04t (8.6)
3’ 144.9 - 3 76.4 3.16t(8.6)
4’ 148.3 - 4' 70.1 3.20t(9.0)
5 114.9 6.87 d (8.9) 5" 76.2 3.03m
6 121.6 7.63 dd (8.5-2.2) 6" 61.2 3.60dd (11.9-5.9)
3.78 dd (11.9-2.3)
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P8 oS pall (g guial) Gl |1

8 naa Lgie 058 13 Lo S19 29a P8 S yall [46 (a8 ) JSE] RMN-PC Jyppg ) ik e
& ppm e ek Jiise Cle sae )l 1SS e el ((megastigmane) QleSaiuline (gl
«d ppm 62.4 X —_CH-O dc gana ¢ §48.5,46.3 ppm = —CHy- (52 3a3« ¢15.6,22.4, 23.5, 28.1
il 4Ll § ppm 211.0, 117.6, 100.0, xie yedad Giallile 5 e liae Gidaal Hl il 50 )8 4330

Jiss S e gana 55 ppm 77.3 die suauS) A 5 § ppm 35.6 e JsY) Guel ) Gxis S

.0 ppm 199.3 2= C=0
Sc ppm e ey (Al (5 e sV O s SU (e Lo i § g Baa g 0 ga g Cipdall i jeday
“CH,-0 4e sana I 4Ll 5¢ 77.2, 76.3, 73.9, 70.3 ppm i —CH-O Sl sana day )l 596.9

B-D-glucopyranose al e Caje s ppm 61.4 xc

§ e el (i o1 il i g ) Jlae (8 4plad 5 5L 3 g s P8 S all RMN-'H “itb ek
C-8 4 dalall (5 ySI o (e LS HSQC k! 1alii) (H-80) 53 5al) () axisd 5.91 ppm
Cel) (g S ge HMBC <k e (3llad ady 55 nll (s ary ¢ § 100 ppm 2ie ey (3
28 117.6 (C-6) 3ycn &5 (= 4Bl 58 211.0, ppm(C-7) &= 2ycp &5 (= (e bas (il )]
5 117.6 Yo jedaydiiss S 5§ 253 (C-10) Jiie ae (3llad Jia8i H-8 0535 ) am s AT e

ol de ganay ilald (C-9)
EJL'LY\ LJ\A\ d.\fm U_ﬂ.ﬁ;}m EOE A9 LAl RMN_IH L_q..g.b ‘;\ &P)lb

Obany ol 558 55 (30139 (CH3-12) 58 ppm 1.17 (CHs-11) e ol eday I (DUl o
§ (C-1) Shelbil U XU 55 ppm 48.5 (C-2) e jekai CH, Ae sane aa Bl 2y
O ppm 117.6 (C-6)535.6
13 5all §46.3 05305 ae Bl &35 1,59 (CH3-13) 2ie ey 3 il Jiall Jany @
5 (C-6) 032 A ) 4la) § ppm 77.3 (C-5) suxnsl el ) O S e 5 CH, (C-4)
ppm 117.Ac ppm
§ Sl JRil Je 513 CH, (C-4) 5 CH; (C-2) e ganall Cligi g 3 23aT (HSQC sk Lika
5(dd, 11.9-10.8 Hz, H4-eq) 1.94 (dd, 12.0-5.3 Hz, H-2-ax) ¢ 1.31 ppm (d, 6.4 Hz, H-2-eq)
Bllad 2y COSY I b e Cligig ) a2 axd (5 2.50 ppm (ddd, 13.4-4.0-1.9 Hz, H-4-ax)
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(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5), °C § RMN-'H 4uishll cildarall 1 -8- ad ) Jgaa
CD;0D-) 2 P8 S yall

P8(CD30D) S yall
easal | B¢ oy m (J Hz) goa gl e oy m (J Hz)
1 35.6 - Glucose
2a 48.5 1.31t(12.5) 1’ 96.9 4.54d (7.5)
2b 1.94 ddd (12.5-4.0-1.9) | 2’ 73.9 3.16t(8.1)
3 62.4 435 m 3’ 77.2 3.33t(8.3)
4a 46.3 1.37 dd (11.9-10.8) 4' 70.3 3.291(8.3)
4b 2.50ddd (13.4-4.0-1.9) | 5’ 76.3 3.24 m
5 77.3 - 6'a 61.4 3.63dd (11.6-5.3)
6 117.6 - 6" 3.83dd (11.8-1.8)
7 211.0 -
8 100.0 591s
9 199.3 -
10 25.3 2.21s
11 31.1 1.17 s
12 28.6 1.39 s
13 25.2 1.59s
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5 5 aaly e colal s 5 ) A
OH
H,CO

(0)
O,
OH

Phenylmethyl -1-O43- D-glucopyranoside
OH

0
HO
H,C 0
OH HO
OH
OH
0 0 OH
HQ
HO OH CH,4

3,5-dimethyl-6hydroxy-4-0O4-D-glucopyranosyl-oxy-acétophenone
(22) ©

6 Methoxycoumar1ne-7 O-f3 -D-glucopyranoside

e

asysgangoside

OH CH,
CH
&°
H
OHO OH

2,3-dimethyl-4-hydroxymethyl-1-
hydroxymethylphenyl-O/-d-glucopyranoside

(q_m;)
) Y )ﬁ/
HO,
OH Ho\\\\ & 3
o)
HOHO HO 0
OH
H kaempférol 3-O-f-D-glucopyranosyl (1—6)-O- § -
D-galactopyranoside HOHO Citroside D

OH | Quercétine 3-0-p-D-glucopyranosyl (1— 6)-O- f -
D-galactopyranoside
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A pemiall LS jall (5 gaiall puandl S Jeadl)

P1 oS sl g gl Gadll, -1

Lete I LE) 10 €058 353 16 J30LE) 16 25a 5 [1 1a8) JSE] P1 S pall BC ik seda
O G g S 4 ((CHs) Jiie e gana 4 IS5 e 4l L) Ciela geaal a5 JSed 3 Snee
& ALa) (O) =Ly 0 S 5 (CH) Ofie (o sane ((CHy) (lize e gana e sp” & 55 (1
) Wl ((C-0) oSl 353 Jany ool Ui S 5sp’ £55 O g I3 (CH) e Ae sana
J5mSa 53 518 Jan ed diiall <l HLEY)

JS Lgta i gi gy A i) ligig p wl asay [2 i) JSE] RMN-'H b Jeday LS
((CH=CH,) J)aiu¥) dpalaf dielizae dayl 5 g gl o2 S olgiil HLd) Aol | Hhs ABX aldas
5= 2e(J=9.1Hz) g3 Al Js¥ (CHy) Ol e sanal ol (45 L) JS5 o el
e H-9b 5 H9a (3 IS N Gxisd § = 5.0 ppm 2ie(J = 17.5 Hz) 75! 5 40l 4560 4 4.96 ppm
8 =6.09 ppm e (J = 17.3-10.6-3.9) g5 A& S Al AU JS8 e )L 5« A
(J = 8.5 Hz) g% 4y 4l 3 L) J3 o seday U &l Y1 (55 5l Ll (H-8 () conind
H-4 ) 2wl (CH=C)J)auinY) 45300 ddebias dday) ) j1e0 § = 527 ppm e

A4 § = 4.51 ppm e TH JelSh 4085 5 5L8) agay SIS [2 148 ) JSU] RMN-TH caiba ey
8 = 4.0 ppm ) & = 3.20 ppm x Jaall & & JLE) A ¢ sie (J = 7.7 Hz) = S8 & ) 5
s HSQC «COSY bkl e lalaie) 35S slall Su el e i je il 5 ouSoel) s0a gl 3 3000
[5-4-3:8 ) JS&] HMBC

Led Alalad) i o 81U A8l i 8 g pall JS day ) (e [4 1085 JSE] HSQC s LS

W) JS8 e Jie e sean s Ho4 O350 o Bl a8 [3 a8 JSE] COSY b (o
CHj- 5 CH3-6 1 (i) 5 § = 1.77 ppm 5 8 =1.65 ppmaie dielias ddayl 5 e (4l sess cpipalal
Ol B8l sa § = 3.14 ppm e AU AS IS e jeday o) Gsigll ae o sl e 7
Caplall s e AdaaDlall (Gilacil) dady JA (e A0l ddeliaall Ayl )l ae 5aY) 138 dasi (-3
H-8 iYW o535l an

P1 S all JSd cOSY colillat Calida ;-79-JSG
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A pemiall LS jall (5 gaiall puandl S Jeadl)

i Sl ae 2Jcy £ 58 e Blad Aaly [5 168y JSE] HMBC b e H-3 Ol an
) 2l § =795 ppm e ek JaaS) el 0 S ) Adla) C-8 (138.5) 5 C-4 (123.1)
8 =1.27 ppm 5 1.20 ppm e ) yedai Jie Je sana o Bllad 2y arg o 2 53 €22 O X))
Lo H-1' JsSslall Sad (g oaa i) 053l e el e CHy-1 5 CH3-10 ) o JS () G

L7b by 8] O sSaladl 2 adsall b Sl Lol ) Sy

HO

HO
HO

OH

H,C CH
3 10° H

0
P1 S )l (el HMBC lillas calidg ;- 7h-J<4%
Aad 4 lie L Qllie il €3 O S Glo ssing A PI S pall &) 5l did) apaal
) -1-dsaall (8 4 saall H-8 (H-4 (H-3 1 lisis ull &gl 3ill 450 5 Anaeill Ailiassl Clal Y
O S el Lfm 5 [11] Matricaria chamomilla L. 3350 (e J s jrall oS yall (sl 4gilin Siela
SH-3 sH-4 02 [7 :p8) JSSROESY sk e dbaadl) slladll dasy ) Adlia) (g o5 53 C-3
Do S PT S el Al Al &) 8 (e WS H-8 e Ll

HO

HO 0
HO OH

H3C CH3 H
1 10

2,5-dimethyl-3-vinyl hex-4-ene-2-0-#-D-glucopyranoside

(Chamolol)



A pemiall LS jall (5 gaiall puandl

Sl Jaadll

(500 MHz, & ;ppm, J en Hz ; 125 MHz, ), °C 9 RMN-'H 4aiuhal) cildarall 1 1 a8 ) Jgan
CD;0D-) 2 P1 S jall

(CD30D) 2 Pl Sl
easd | 3¢ 3y m (J Hz) sl 8c | dym(JHz)
1 25.0 1.27s Glucose
2 79.5 - 1" 97.4 4.51,d(7.7)
3 52.7 3.14, dd (8.7-3.1) 2" 73.9 3.18,t(7.8)
4 123.1 5.27,d (8.5) 3" 76.9 3.38t(8.8)
5 132.9 - 4" 70.4 3.32t(7.2)
6 16.9 1.65, s 5" 76.2 326 m
7 24.8 1.77, s 6" 61.5 3.67,dd (11.9-5.6)
8 138.5 6.09 ddd (17.3-10.6- 3.84,dd (11.8-2.4)
3.9)
9 113.6 4.96,d (9.1)
5.0,d (17.5)
10 21.1 1.20s
43885 B8 =F 33 za IRBER RRVE Mﬂﬁ?mwwwiﬁ
HIE L 8 fi3 saad daddalimamieed
ekl el : S b b ey 1
H-1' H-4' H;-7 Hi-6
1 i H-:i, I
H-8 IH-94 ‘ H-6p H-6a I JlH-S’ H-2' ‘
| H4  HOb 'l |, I & HETE
alm M| J I Al e
| Il | | g
g g g Epit g Sl TR
._'n.' - sf.% 5?1 5?1 _='.u .tfu 4.?:-: 4.?". 46 -1:5 I JTH JI-? I!& LL 3!4 I 3!3 I 3!1 I Ifl 15 16 14 12
S, el PR [ o IR e
' \
| ! I'i
| | |
e s 8 - o —— g

61 &0 5K F.ﬁ 5.-1 F.Z ﬁ.ﬂ -1.II’- d.ﬁ -1.-1 -1.2 40 3K 36 34 32 30 1K 16 14 11 10 18

16 14 121 L0 DR 06

CD;0D 41 4 P1 < 3all RMN-TH ) candai-]- a8 ) (S5
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A pemiall LS jall (5 gaiall puandl S Jeadl)

& % - b - e Bl M} w @ Tm =
g8 B | A 5 Reepg g 8 95N 8
[ | S/ |
’ C_3, ]
C:8 C.4 Cl cs5yG2c4 c3 ¢.7¢-10
! T
| | 1L | T e
! T ]_
C-5 ‘ C-2 ‘
C-9 C-6'

T T
140 135 130 125 120 115 110 105 100 95 90 85 8 75 70 65 60 55 50 45 40 35 W 25 20 15

CD;0D 41 8 P1 S yall BC AV ciha 22 o8 ) J<G

H;-10
H,-7H:0
9a H- A Rl
Hdp H-1' o W4 H2
H-8 H-4 H-6'bH-6'a {H-5
Y wo WL T T B3 I W S I
e o] - [THE g LS
s —— “Hs-6/H4 A" [
1 2.0
I 2.5
H-3/H-4 H-5'(H-¢a’ | H'/H-3' 5
H=-37H38 = o ; E I ) :
_-:5 i H-1'/H-2 A Eai;g:—ﬁ-s /Hi4 _ A
T 7 2 T 3.5
- H-5TH-6b", . -4[/H{3
- - =
| 4.0
{ - L
jl - 4.5
= ~H-9a.b/H ia 5.0
- @ i §
5.5
] et z 6.0
ﬁl.l I SI.S I 5l.4 I SI.I} I 4I.6 I -II.Z I 3I.3 I 514 I 3:“ I I,Ifn I 2:2 I 1:8 I 1.I4 I

CD;0D 1 2 P1 < 1all COSY ) cadal v 23 o8 5 JS5



A pemiall LS jall (5 gaiall puandl S Jeadl)

H-9b5 4 92 H-1"
H-4

L S I |V U

H-8

C-10/Hg-1

— CoH-6b 5 = C-p7H-oR 60

- - (-2"fH-]
C-3'/H-3" ==t §//H-5'

a
.
3

- +~C-1/H 1

100

L (-9/H-9b =(-9/H-9a L

R slC-4/al4 120
130

140

T
6.0 5.6 5.2 4.8 4.4 4.0 3.6 32 2.8 24 2.0 L6 1.2

CD;0D 1 4 P1 S 3l HSQC ) sk ;-4 o8 5 JSi
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A pemiall LS jall (5 gaiall puandl S Jeadl)

5-1
H;-7 He- T H,-10

H 3 A
= PV 1 Bk § Jl__ iﬂ o M

=|C-p/Hi4 bl e el o CIOH-1TT
. ] y —Q-TO/HP T e 20
. - C-1/H “GUHA | QTEb A

C{1/Hs-10 b
40
- = |C37H3 =d-3/H9p.a CBHA [
e C-6/H-5" 60

L k = - i C-3/Hx-l) L
_ : : Hls Ly

= D2 VH14 Mg - s, :
= C-P/H-8 S qu f.r 2/ : CR/HE-10 4 Lso
Cl4"/H-6/b.a " Q-2HA1 [,
= il T o F-FCl1/HL : : 100
—(-9/H3- [
s — [C/HFS Cla/H-3 1= A7H-T R <lc-arH6 |
: . _ a-57H-3= C-3/HT o s C37H6 [ "
i . - (1-8/H-9h 2 CLY/H-3|= Cgml7l e gmli6ll 4
iso

6.0 5.6 52 4.8 4.4 4.0 3.6 3.2 28 24 p X ] 1.6 1.2

CD;0D 3 (& P1 S all HMBC ) sl :-5- o8y (S

" . t _ _iL_J'M\_ o _th_*_

| T : _ T 0.5
i ! - it i
] : i 7 —
— ! —
J T A L5
=, 2l i i VE i : ]
‘ H-7/H-4 ; ; A1
| i : > : T 2.0
;' ¥ ,-/ |
i i - 2.5
. j i H -
t : — : 3.0
— H-3/H@4 = ! = o= ﬁb o 1 E
¥ ] A : = ) '
| i —F— : - 3.5
— i [ i ; i
e 1 o - i e
| I i 4.0
! { - : L
- . . , 4.5
J - ; -
— = '_ 5.0
- | : -+ |
$ 3 5.5
3 i
: 6.0
R 3 e i 3 ' i
- : 65
I T T T T T T T T T T 1
6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 z 0 1.5 1.0 0.5

CD;0D 41 8 P1 <X )l ROESY J ik :-6- o8 ) <&
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A pemiall LS jall (5 gaiall puandl S Jeadl)

P2 S pall (g gl Gl 2
A Jae A @l LS 5 0 5 P2 S all [8-9 1ad ) JSE] RMN-H 5 P°C 0o JS Wb Gy

A yhal)l ligig ) Jlae 8 @ )La) 5[8 tad ) JSE] RMN-TH ch e jeday Gua iy ylaall
‘_A:\L“.St_\clé

(J = 15.8 Hz) 7. 3 44l 5= 6.83 ppms & = 7.62ppm e Oiild (0 )La) A Jiahy AB Uas
o JS ) Gaid (Trans) (3sde A4S CH = CH JlawieY) 4008 e loae dday) j 2 ga g e A1V
i il Je H-8 gH-7

Y A phaall iyl Jlae A 3aa) 5 JSV TH el el jLa) &6 K& e sla ABX ol
(J = 8.2-1.8 Hz) S\ — AW J<& Je 408 5§7.20 = ppm e (J = 1,8 Hz) S JS& e
sda Aol ki (§ = 6.83 ppm e (J = 8,2 Hz) S JS& e A 557,08 = ppm e
oda il 4 53 ] pual sall A JIainY) 4500 4 shae A8lad ) can Gl Sy Y ADE ) LY

i il e Ho5 5 H-6 ¢H-2 (e IS ) cligi gl

die jelaizg JalSih dpalals)lal JS8 o jedad o giae de gane 35y Cphall (i Gy LS
03.92 =ppm
Alaladl il g 81U Adlua) il i g pall S Jay ) (e WS [10 2a8, JSE] HSQC itk (e Alaie YU

(56.4) « C-8 (116.0)<C-7 (146.8) ¢« C-6(124.0)<C-5 (116.6) «C-2 (111.7)¢ die ks s Ll
OCH3

walA §=168.0 ppm e ehai el G ST B L 2 g [10 a8 JSERMN-PC il
Ol LS (oS sl de senay pald O S dga s ) Adla) dumes Al i S
558 Cildanall 5 4y jlaall Zilall Jlae 3 59 S )3 6 5 CH = CH e sane ) (il 5

ke

de gana) Y arbe G g Jlaiu) A8 4 jlae dals e (g ging P2 S ) o i La )
(aes dghhy g S de geaa «CH=CH
JSE) HMBC b () Ulad dlgamnd dpnilly 45 jlaall 48lal) (3 68 S Y ariisall auia gad 48 jaal

4 ylaal) dalal) 5 dga (e aeall Jiis S Ae ganay CH = CH 4o senall Jlad) w1 11 128
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A pemiall LS jall (5 gaiall puandl S Jeadl)

s i Sl O S 5 de senall s2gd H-7 Gsisodl Cm asalal) Gallaill | jlas (s AT dga (e
Sar ¥ §=127.8 2ie g sl (50 SV ) A8l (-2 «C-6 s S 5 sisod) 1 G GBlladll
Agphal) AW O ¢ ST Y) ¢S o

5-2-dsaadl & Opisall C-7 «C-2 s SN s H-6 0ol G Bllad ad Ladl caphall Guts e
e gl e 5 Alasl) aial) ) dad (C-4 G SU 381 5all §=150.5 ppm e eday s (0 K1)
O llas @y 1l LS (S5 5um Ao ganal Jala 4dl K55 ode) 35Sl ¥ asiall e (3l
O S () xisl §=149.4 ppmaie seday s 05 SN 5 C-7 «C-6 «C-4 Sl S 5 H2 Ol
gl 8 4 plaall A8l Lehalii ) XS5 Lo (ouS giall e sana ga Bllad daly HaY) 38 ey (C-3

12 08, JS4] 3

\_/( HMBC

P2 S el (S HMBC colallas calisg ;-12-J8G

P2 S el 2y sioaal) Ailil) Aipall ellae s W peansd -2 saal) 8 5 saal) ALl cililanall 534 JS

Acide ferulique



A pemiall LS jall (5 gaiall puandl S Jeadl)

(500 MHz, & ;ppm, J ; Hz, 125 MHz, 3 5), °C s RMN-'H 4l cilbdaral) - 208 ) Jsaa
CD;0D-) 2 P2 S jall

(CD30D) & P2 S )l
easdl | §c Sy, m (J Hz)
1 127.8 -
2 111.7 7.20, d (1.8)
3 149.4 -
4 150.5 -
5 116.6 6.83,d (8.2)
6 124.0 7.08, dd (8.2-1.8)
7 146.8 7.62, d (15.80)
8 116.0 6.63, d (15.80)
9 171.1 -
OCH; | 56.4 3.92,s




Sl Jaadll

A pemiall LS jall (5 gaiall puandl

34

3.6

O-CH;

BE'TZLE—
STLELE—

16°E20t—~
LOTEOF

TEPLT
0991
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BO'TSE

BY GEE—
99°505F—

40 3.3
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_eﬁj
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1.5

ks

BE TTLEN
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20°ZE06
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09'9£F
LEGRTH-T

ao'1sze

BY 68FE~_
95505k

C-2

T
100 90 80

T
110

C-8

o

T
120

C-6 C-5

C-1

miw

CD;0D 41 4 P2 S Ul RMN-'H I
C-7

C-3
C-4

C-9

T
130

T
140

T T
160 150

T
170

0- &8, s

g

Cagda oo

CD;0D 1 i P2 S yall B g0, A
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A pemiall LS jall (5 gaial) puanll

- AB-OM-43F6-9,8,2
HSQC
SN e i

=

110

*C-2/H-2

B/ELE ™ C-$/H-R ol T8

" ‘LII ‘

120

6/H46 .
125

ol
]
=

130

135

Sl Lzl

145

— o C-T/H-J

2 150

OCH;

T
78 7.7 76 75 74 73 72 74 70 69 68 67 66 65 64 63 6.2 ppm 40

CD;0D 41 8 P2 <X 3all HSQC ) s :-10- A8 JS&

3.9 3.8

ppm

56.5

57.0
ppm
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|
AB-OM-43F6-9,8,2 I

HMBC | )' i
| /|

|
' . |
QJ(\_J_,JUHML_A_JL " J M_,_,_JUL ppm
i ‘ 110
— «CR/H7 * CcoHs6
—=  ~C8/HT 115
120
| C-GH-7
] » ® C.6/H2 125
i “ G 1/H-7 C-'.I/H-S *C-1/H- 130
135
140
145
—  G7/H2¢ <Q-7/H6
1. cbma, o C-3/HI5 C-3/0CH;| ¢* |,
71 C4H-2°%*1 "Ca/Hs
C-4/H6
165
j 160
|
|
] 165
A= ComT [ vcoms — ' I
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm

CD;0D J1 8 P2 S 3l HVBC ) i i-1 1- 85 S5

226




227

A pemiall LS jall (5 gaiall puandl S Jeadl)

P3 S all S pall (g gl (palll -3
agl <l L) 5 Addall a3l L) o S 4lis p3 S all [13 108, JSS] RMN-'H < elay
Jsaadl (8 Aol g pll = ol 3 A5 5 4aaedll AiliaSll sl 3Y) af Cus (e P2 Sl
Apall poad (S agle 5 P3 CSoall Gl e S il de e e dan ) (3

(b WS P3 S pall el

Acide cafeique

A 3 P3 @S all (500 MHz, & ;ppm, J 5 Hz), RMN-'H 4sishall cibdanal) 3 a8 5 Jsaa
CD;0OD

(CD;0D) 2 P3 S )l
@b}d‘ oy m (J Hz)
1 -
2 7.05d (2.0)
3 N
4 -
5 6.80d (8.2)
6 6.96 dd (8.2-2.0)
7 7.75d (15.9)
8 6.24 d (15.9)
8] -




Sl Jaadll

A pemiall LS jall (5 gaiall puandl

00°ZITE— 00 =l o0
98TIE— L

T J_
70°96EE~ 0 —l
ST bOVE-" Mo
mm”mhvm._,,r _
B0 BLPE-L —
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£0"VRYE

SLESE .

2067 |%Tm 2
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T 8E— o~ ——= .
86°C8E— T I.ALE
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T4
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M
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9BLTIES

20'96€€-
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TTHILE~
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_ngdS_ﬁ;

=13

=

CD;0D 41 & P3 S Ul RMN-'H I
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A pemiall LS jall (5 gaiall puandl S Jeadl)

P4 S pall (g gaial) Gl 4

e 4l L) el Coumaroyl 4 gane 35a 5 P4 S 5all [14 08 5 JSG] RMIN-TH i jela
§ e Ol ekl (Trans) (3 de ALSE Jlagin¥) 4500 dde Liae dda) )1 (5 yaae (il (3 L) (IS
e IS (A il eaal 3 JS1 (J=16.0 Hz) o) 3 44% 5 1H S §=7.62 ppm 5 = 6.30 ppm
g5 (e (J=8.6 Hz) gl ¥ 4l 5 2H JalSh il (0 )La) ) Adla) et il e H-7 5H-8
5 =683 ppm e ¥ jelai ¢4y 1 Cpadgall b Jlaciu¥) Al i ylae 43l () aes Ortho
H-2cH-6 (5 9ol () il § = 7.47 ppm 2ie 458l 5 -3 (H-5 owis sl ) coniad

Ladl Sus o S QI T dga g ALl Gilaglaall [15 JSE] P4 S el BC gy i S
40U Ay plae ddla] duals @l HLE) 4 ) ALl CH = CH Adelias Adal 5} (4 haae 8 )L 253
Apdaes Ak dals i Sde seae a5 13 o 33l ) (JlaginY)

e Alaladl s g ySI U 5 9 5l i [16 JSE] HSQC (e LSS
Sl aly eday (g3 [17 JSE] HMBC b () Blad 4y jlaal) dala) e Y asiiall a8 g0 poai]
8= e yeda sl s )Shg (555l Gl (o (Bllad Ay 5 Apmeadl Al Gl g H-8 (55l (o
Aghall dalall -1 (5 S (881 5all 125.8 ppm
Jang 4l o Jai TGl sl jally 45 )8a 130y sk €4 050 )ST Akl Aa 3V e
P4 S pall Al ) ) Lo 58 Cldasall 528 JS ¢ JS 5 508 Ao sane

Acide Coumarique
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A pemiall LS jall (5 gaiall puandl S Jeadl)

(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5;), °C s RMN-'H 4zl cildaral) 4 &85 Jsaa
CD;0D- 4 P4 S sl

(CD30D) & P4 S )l
easal | §c Sy m (J Hz)
1 125.8 -

2 129.7 7.47 d (8.6)
3 115.4 6.83 d (8.6)
4 159.8 -

5 115.4 6.83 d (8.6)
6 129.7 7.47 d (8.6)
7 145.5 7.62 d (16.0)
8 114.2 6.60 d (16.0)
9 169.5 -

S S =+ i 58
M) 7] Uy Y ] =3

S2v8 28 8%
@ ~ P~ o+ o —
™ oMo ™ m M
S L ¥

T
(o¢}

{
i
.
|
|
|
-

T T T T T T T T T T T T T
15 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 15 0 1.5 1.0

CD;0D 4 i P4 < 3l RMN-'H I ik 1-[4- Q8 ) JS&
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Sl Jaadll

- R 4 g2 =2
(7
C9 C4 ) C-1 _— L
i T o T y e
C-8
c7 N
C-6,C2 C-5,C-3
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 a0 B0 T ol S0 40 L1 20
CD;0D 1 & P4 S 5all B gy ) ik o152 o8 ) (<4
H-2, H-6
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| [
) UJI' / 'l \ N lJ LA .'l'. _-‘L
F110
| - 4C-8/H-7 B D O 115
120
C-I7H- =(-T7/H3,5 ==C-T{H-8 et
y -C P Hb .
[ ) . =
135
¢-1/H[7 I
140
- 145
150
F155
=1/ H-4H el C-4H-3{H-5 160
165
1 me C-9/H-7 =|eC-OfH-§ B
F175
T T T T T T T T T T T T T T T T T T T
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H-2 05550l 438) 50 § = 7.79 ppm e yedad 40Ul 3 LAY 5 4 adsall A Y) 0S5 0 (Sa

.H-6 3

P5 S jall A ¥ Al -19-08 ) K&

| gisall & Gumes Aidhy Sgas s Gl MS EST ASH Cilal Ll ae il 38 diilaey
P5 S yall 4l dpall pe Sl 138 ¢ 4y laal) dalal

O, OH
7
H 1 H
6 2
3
H 5 f H
OH

Acide p-hydroxy-benzoique



233

A pemiall LS jall (5 gaiall puandl S Jeadl)

(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5), '°C § RMN-'H 4uishl) cldarall 1 -5- a8 ) J g
CD;0D- 8 P27 S all

(CD30D) 8 PS5 S )l
e=sdl | §ym (JHz)

7.79d (8.7)
6.83 d (8.7)

| O\

U E IR

AB-OM-25-FE-92, 10-11, 2
15BR245 13 (0.241) Cm [9:20) 1: TOF MS ES-
100 1371 4.25e3

[M-HJ

%

1131 133 .1
1
1381
151.1
Bt | 148.1
| |
1410 116 120 128 30 135 140 145 150 155 150 165 170 175
- D ) - 0 -,
CD;0D 1 4 P5 Syl MS ES- Al canla ;7= &8, JS&
ea 558
23 g
o Lo
=] 5 &
B3 g5
M\TH 2, H-6 b
e H-3, H-5
JJ‘L! I O S nma -
' 7‘8 ' 7‘(:. 7.4 7_‘2 Tlﬂ ' 6.8

f:“ll L ..JL ,._/"Il '\_,_.._,H__L-,UJ\A..A_/lu.Ju__.»_L-JL.wALM,LL‘__. A

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.

CD;0D 4 4 P5 S 3ol RMN-'H ) cada :-18- 85 JS4

3.0 2.5 2.0 1.5 1.0
™



234

A pemiall LS jall (5 gaiall puandl S Jeadl)

P6 S pall (g gl (i) 6
JSITH JalSs L3l HLa) edas JladnY) 45505 &y ylae A8ls 3 ga 5 [20 108 ) JSE] RMN-'H il (pa
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9 -
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5 e sV H JalSiy (J=8.8 Hz) 4l lidlii oyl L) 9 H-8 O 535al 4al § = 6.42 ppm
H-2', H-6' 02 58 5_alb 4ald § = 8.13 ppm 2ie 400 5 H-3', H-5' (isisdh 4ald =6.94 ppm
t o PO S pall Aty ()] 2S5 - 10-J sl 8 A gae Clghasall S



Sl Jaadll

Kaempférol
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5 - 4' -
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9 _
10 -
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P11 oSpall el (il 1
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P12 S pall g gl (il 12

S 3all (lutéoline) OsShalYl Guis ellay P12 S pall (o [35 a8, JSE] RMN-'H sk ek
83 6l 3 jiaa Baaa 3LE 7 ) seds P12 S el Cilall i e JaaBh el e 83y « p5 Gl
§=4.70 e (J=7.7 Hz) g5 40 4005 5 )La) JS8 e g iV i) Heday ¢ 55050
OsSslall S g g 5l 48 e el 4.0- 6.22 ppm Jlaall A s Al @l Ll 6 ) Adl) ppm
Clal ) o B (e P12 S all J5Sala¥) ¢ Sall daua [36 148 JSE] RMN-PC b S5
Caplall 138 a8 8 Laal el 3 jae ) LS 6 IIA (e 3 sSslall S dsa s Liayl 0S5 LS cailig S
4 sl (B 5 lall S alii ) X5 e 5= 148.6 ppm @il dlaall ) C-4 3L L)
OsSa
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Lutéoline 4'-0-f-D-glucopyranoside
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Sl Jaadll

(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5), °C § RMN-'H 4aishal) cildamal) : -15- a8 ) Jsan

CD;0D- 8 P12 S all

(CD30D) 2 P12 S
= | 5 3y m (J Hz) o sall ¢ | 8y m (J Hz)
2 164.9 - Glucose
3 103.6 6.55 s 1" 101.9 | 4.7d(7.7)
4 182.4 - 2" 734 | 3.15t(8.6)
5 161.4 - 3" 76.1 3.38t(9.1)
6 93.8 6.21d (2.1) 4" 69.9 |3.23t(8.4)
7 164.1 - 5" 77.1 3.23m
8 99.0 6.45d (2.1) 6" 61.0 | 3.64dd (12.0-5.5)
9 158.1 - 3.83 dd (12.3-1.4)
10 100.1 -
K 125.9 -
2 116.6 7.42d(2.2)
3 147.3 -
4' 148.6 -
5' 113.5 6.92 d (8.0)
6' 118.4 7.41 dd (8.0-2.2)
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Sl Jaadll

lutéoline-3'-0-f-D-glucopyranoside
P13 S al 4 yall dpmnsdial) (3 68 Aa3Y) Adliae il -16- 5o

(nm) [T 4bas)) | (nm) &l clbas | (nm) T dbanll RPN
269 - 339 MeOH
275 325 394 NaOH
274 304-350 397 AlCl,
275 277-341 397 AICl;+HC1
275 - 374 NaOAc
266 - 358 NaOAc+H;BO;

Aiae Cinhall ; (3383 ek 223 NaOH (2

CD;0D- 2 P27 <S4l (500 MHz, 6 ;ppm, J ; Hz ), RMN-'H &) cibasall 1]7-08 ) J g2

(CD;0D) 4 P13 <<l
=l | 5y m (J Hz) o sall dc | 34 m (J Hz)
2 - Glucose
3 6.64 s 1" 5.09d (7.7)
4 - 2" 3.15t(9.2)
5 - 3" 3.53t(8.9)
6 6.53d (2.1) 4" 3.23t(9.2)
7 - 5" 3.57m
8 6.83d (2.1) 6" 3.74 dd (12.2-5.9)
9 - 3.95dd (12.2-2.3)
10 -
1’ -
2 7.43d (2.2)
3’ -
4’ -
5' 6.93 d (8.3)
6' 7.45 dd (8.3-2.2)
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P14 S pall (5 gaiall Cpunil) .14
8 Jarine J 55808 5l 0 88 ) e Jay il ) ol dmiind) (568 231 Cn (S ) eday
3 sl
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S50 Vagd 5SS ¢ 5l im0 1342 ppm ksl Joe ) C-3 s S 2450
I ) seks JMA (e 138 5 Quercétine JSas iz )2 3 & sall (8 Jadins J 53 82U (e B lae
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Sl e §=6.92 ppm e (J = 8.5 Hz) S JS5& e 8IE 3 ,L3Y) 55 =7.61 ppm i
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3 5 IOA e Sl (galal S all o S Calall jeday et il e §=6.23 ppm 56.43 ppm
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Quercétine 3-0-f-D-glucopyranoside

(500 MHz, & ;ppm, J ; Hz, 125 MHz, & °C  RMN-'H 4aishal) cildarall 18- a3 5 Jsaa
CD;OD- & P14 S sl ;ppm),

260

(CD;0D) 4 P14 <<l
= | 5 dy m (J Hz) o sall ¢ | 8 m (J Hz)
2 157.6 - Glucose
3 134.2 - 1" 1029 |[5.27d(7.6)
4 178.1 - 2" 743 [ 3.51t(8.3)
5 161.6 - 3" 767 | 3.45t(8.7)
6 98.5 6.23 d (1.8) 4" 69.8 |3.37t(7.5)
7 164.6 - 5" 770 [ 325m
8 93.3 6.41d (1.8) 6" 61.1 |3.74dd (11.8-5.1)
9 157.1 - 3.60 dd (11.9-2.3)
10 104.3 -
K 121.6 -
2 116.2 7.74d (2.0)
3/ 144.3 -
4 148.5 -
5' 114.6 6.92 d (8.5)
6' 121.8 7.61 dd (8.5-2.0)
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3-4 ppm el (8 D)L 6 2 de sie §=5.11 ppmdie (J = 7.6 Hz) g 35 Al 40 5 L)
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Sl Jaadll

(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5), °C $ RMN-'H 4aishal) cildanal) -9 a8 ) Jsan

CD;0D- 8 P15 S all

(CD;0D) A P15 <S4l

= | e dy m (J Hz) o sl dc | 8y m (J Hz)

2 157.9 - Glucose

3 134.3 - 1" 1034 | 5.11d(7.6)

4 171.8 - 2" 74.3 3.52t(9.0)

5 161.4 - 3" 75.7 349t (7.1)

6 98.6 6.20d (1.8) 4" 69.8 3.47t(9.2)

7 164.5 - 5" 76.5 3.33m

8 93.5 6.38d (1.8) 6" 67.2 3.58dd (11.8-5.1)
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6’ 122.2 7.63 dd (8.5-2.0) 6" 16.5 1.15d (6.2)
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.[16] Pelargonium sidoides
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CD;0D- 4 P17 S yall

(CD30D) 8 P17 S )l
=l | 3¢ 3y m (J Hz) a5l d¢ | 3um (J Hz)
2 82.0 5.28d (8.7) Galactose
3 76.6 4.92d (8.7) 1” 1032 | 4.7d(7.9)
4 194.7 - 2" 74.01 | 3.15dd (9.3-8.2)
5 167.6 - 3" 763 | 3.38t(9.0)
6 95.8 5.92d (2.1) 4" 700 | 3.23d(2.0)
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U (o 8O JSued B jaae Diela s (P17 S pall 3 sSHlaY) ¢ jall cl HLEY dglia S oSulaY)
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SIS P18 S yall A 5f Ay 1 581 (S

P18 S el 4 s¥) 4l -59-Jsi
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& Aaal [0]P=- 17.6° dadll ) alitu) (25,38) £ 5 (e 4t ) all il maas (e ¢ = 0,25 mol/L
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: AP18 S yall il Al ajle
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CD;0OD-) 2 P18 S jall

(CD;0D) P18 <<l
= | 5 dy m (J Hz) o sall ¢ | 8y m (J Hz)
2 82.2 5.25d (9.65) Glucose
3 75.9 4.95d (9.65) 1" 101.2 | 4.7d(7.7)
4 194.6 - 2" 732 | 3.15d9.1)
5 167.7 - 3" 76.3 | 3.38d(9.1)
6 94.9 5.93d(2.13) 4" 69.6 |3.23d(9.1)
7 164.0 - 5" 76.5 |3.23m
8 95.1 5.94d(2.13) 6" 61.2 | 3.64dd (12.0-5.8)
9 163.0 - 3.83 dd (13.0-2.1)
10 102.0 -
K 127.6 -
2 114.5 6.98 d (1.9)
3/ 144.0 -
4 146.0 -
5' 114.8 6.80 d (8.1)
6' 119.6 6.87 dd (8.1-1.9)
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Sl Jaadll

8-C-[a-L-apiofuranosyl-(1—2)-f-D-glucopyranoside] apigénine

(CD;0D) 4 P21 S )

=l | 3¢ 8y m (J Hz) a5l dc | 3y m (J Hz)

2 163.6 - Glucose 1

3 102.3 6.65 s 1" 721  |5.01d(7.7)

4 182.9 - 2" 76.0 | 4.35t(9.84)

5 162.1 - 3" 79.5 | 3.63t(9.05)

6 94.5 6.53 s 4" 70.6 | 3.651t(9.54)

7 165.4 - 5" 81.6 |347m

8 105.2 - 6" 61.6 | 3.80dd (12.1-5.8)
9 156.3 - 3.95 dd (9.67-3.90)
10 104.6 - Apiose

1’ 122.2 - 1" 109.7 |5.14d (1.14)

2' 128.8 8.03d (8.7) 2" 76.3 | 3.75d (1.04)

3/ 115.6 6.97 d (8.7) 3" 792 |-

4 161.5 - 4" 73.1 | 2.54d (9.60)

5' 115.6 6.97 d (8.7) 3.14 dd (9.65)

6' 128.8 8.03d (8.7) 5 64.0 |3.13d(9.1)
OCH;3 | 55.6 3.98s




Sl Jaadll

A pemiall LS jall (5 gaiall puandl

9 "500T
[} .m.ﬂc__.../kw
TL8E0T

STLSTI-~,
LT

5B °TORT~,
T 2s51-"
08 THIT~_

B ——

09°528E

¥ °5EBT
68T |
£9°506L+
ﬂ.:ﬂ#
06 °906T
£8°696L
£9°5/61

1687
(SLRre-s
TwsEre

152052—
T5TIST
[
66'9952-

ET0L52~

67 T8FE-~,
B0°06HE~"

08" BT0b—~,

22 20 18 16 14 12 10

14

99001
T m_mgﬂw
TLBTOT

STESTI~,

ST

TSt
96" THIT
SSH5OT
96'9TBI
09 STHT:

6€ 1161
96’5961

LEB96T|
95261

T6'8T ﬁm./n
wm.hﬂﬁwﬂ
TFLETT

152052

mm.mmmmM

66'5E57-
B6'BOET- |
ET0L52-

6T TBFE~_
B0'06FE~"

65400
0BT

6.5

7.0

7.5

8.0

L U

=72

—n

RMN-'H B¢ JI

P21 S all gy, Aty

o

CD;OD 4

ees—

Wes—

e0i—

£2i—

FIEL—

DS
SE9L

ELB{~
BB~

S5H—
de—
oTZ0T -
[8¥0T -,
s -

Toen —

'S —

BT —

BRI —
(€ 05—
s SN
50291
09°er-_
s

{HTRI—

—|6 "

SIHC

C-

C_4Nv

_ C_3N!
wlioime '
C-1"" C-3 (C-6 C-:

C
!
C-3'

" C-3" X C-1 nC4
C_grrr

OCH;

|

C-6/, c-2' C-5,

9
y

-5
>

T
60

62

T
66

T T
| 76 T4 T2

T
80

82

T T T T
160 125 115 105 95

T
170

T
1800

T0eE—

09°55—

51—
10—

08—
17—
s
SE'9L—

BYET-
DYEOT=_
(A% gl

10 60T—
0y SH—
erEl—

EFELT—

DESST—

F T~
BUEIT—
OFESI~_
TEIo

LB ERT—

(L8

30 20

IS

40

60
ik

T0

80

170 160 150 140 130 120 110 100
P21 <SSl g,

180

_63-)

=71

s RMN-'H B¢ dl

o e
-

o

CD;0D

293




294

A pemiall LS jall (5 gaiall puandl S Jeadl)

JLJA..-L-JUK _F_,"f 'l_\_'U L.
1
:.3‘ Hi-4a]"/H-4b|" g e
——_T_\‘l ™ - - 9
‘; % j % -J.S
: H-6b"/H-64" L 3.0
_-=§ i = L !
g ;5 ] ] - H_3H _4” N _.1.2
‘E : Hqa7HS "o % | s B
L3.6
H-2[TH}3" = e s s B
=, | H-1"H2 AL L3 ol
:3 L i 3.8
__“\, z = 4.0
) - “Hr - _—4 2
% & H-1'"H-p"” . . ] s By
! - 4.4
}r : _,"" L4.6
gl : - 4.8
N == _—3 0
_2“ # =

A0 4.8 4.6 4.4 4.2 4.0 3B 36 34 32 30 18 b

CD;0D 1 2 P21 S I HSQC ) ada :-73- a8 ) K4



295

Sl Jaadll

- ;L‘_AAA_.U«—-‘ Un ow ppm

R R S5 NS T
+ 40
p—— P 50
- OCH; fae
Pt — Fallvl 17, & iyl i)
g C-6"H-6b "= =<0 | /1102
=3 ‘C_SHI/H_SHV
: ol e | C-5"H-5h T 49
1‘ C-1'{/H-1" C-4"TH-4 = i
- C_2H/H _2” . /.l C‘4”’/442 nr
- C-Z /H-Z / ul-C_S H/H_S " £0
C-3['/H-3"
€0
: 4 C-6/H{6
0o
s «d-3/H3 ‘
3 Mal ]rrrI/H ]HV 110
— CI5'/H-5" pC-3'/H{3’
120
(C—6’/H 6’
b YacC-2H-2' )
130
8.0 75 7.0 65 &0 55 5.0 4.5 10 35 a0 ppm
CD;0D 41 8 P21 S 3l HSQC ) ks :-74- a8 ) (K4
I u
|
|
J | _U u '., | J n
SRS | N "W WO WE— i | | S Ml 'd-_
- 30
- & -_40
[s0
— Cr5*/H-1 C-4l'a-3" _-(‘rﬂ
= i " z 70
3 cl1m-2"— : lc-2vmfir C-S(/H-6a"| I
= = : e &0
1
4 Cl2"/H-1' i
C-10|/H-3 - +{C-8/H-( 1C-8/H-1" :
110
- i
1 —C-ITH-3THS 120
| | |C-2"/Ht6' . . __”0
C-6'/H2 ‘s
140
150
C-{'/H-5', H-3' o/ L
lc3y e 1o 1 GO 160
3 Jc-47 Hie", H-2'| cl/me 1C-7H-1" .C-7/0CH; [
; Ho C-7/7H-6 17
C-2/H-6', H2 i3 [
} 180
80 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 1.0 2.5

CD; 3 2 P21 S U HMBC ) casha :-74- a8 ) JS55



296

A pemiall LS jall (5 gaall pusnll S Jeadl)

P22 S pall (g o) Gl 222

SO 2y Jda) e Ju o oamdid) ¢l dnadiil) (558 AaSY) it P22 S all el
3 sl i Jasiee J5i 28

8 an Ay phaall dalall Cligig p Jiae (B L) 4 25 [75 1) JSE] RMN-TH <aiha el
48 B Aphall Adall 8 jiee ABX plail il LS 4330 JS3 Lo Cela oo 5808 S jal
e L G0 (sl Caxiad § = 7.78 ppm e (J = 2.2 Hz) S JSE e (JY) (Jlaginy!
S JSE e A 16" O 55 () @xind §=7.69 ppm e (J = 8.5-2.2 Hz) Sl Al (S
JalSiy Apalad 3 )l) Cadall Ll eday WS H-5' 535 0a) A ind §=7.69 ppm ie(J = 8.5 Hz)
Lo 13 5 H-8 osisodl () ool JlasiaV) 48 A 4 yhaal) d8lal 3 jae §= 6.90 ppm e 1H
48 90 §= 94.0 ppm e [76 :pd) S| BC Jypy “aib (Ao edad Al Al Aa) Y xS
[18] &Sl aal 5l A5 Jae 8 5080

(J=7.6Hz) g4l s ome ¥ aisiyn seda 5058 & 58 oa S X (b jela
il Ao lalde) Gaaa Al 423 ppm o b Jadl A LS A e g §= 5.07 ppm e
OsSolall S cligig pl 48 g iela AN [77 108 JSE] COSY

Aol die (mddiall Juaall (I €305 08U Sl 2l 53 Baa3l Py ida s g sa 1
die C-60y52 S0 Jlaall I AilasSH Aa) 3Y) Ll ¢S slall Sl dals 4dl S35 5 = 1359 ppm
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(500 MHz, & ;ppm, J ;Hz , 125 MHz, 5), °C s RMN-'H 4iuhall cibdaral) 1 -26- a8 5 J 93

CD;0OD-) 2 P22 S jall

(CD;0D) (A P22 Sl

easdl | S 8y m (J Hz) o 5l 3¢ | 5y m (J Hz)

2 149.0 - Glucose

3 135.9 - 1" 101.3 |5.07d(7.6)

4 176.5 - 2" 733  [3.59d(8.3)

5 147.6 - 3" 76.1 | 3.55d(8.7)

6 129.6 - 4" 70.0 [3.45d(7.5)

7 151 - 5" 77.1 | 3.60m

8 94.0 6.98 s 6" 61.1 |3.75dd (11.8-5.1)
9 144.8 - 3.98 dd (11.9-2.3)
10 105.3 -

g 122.6 -

2 122.6 7.79d (2.1)

3/ 1443 -

4' 144.8 -

5’ 114.8 6.91 d (8.5)

6' 121.8 7.70 dd (8.5-2.0)
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P23 S jall g gaiadl Guadl) 223

8 pan LS 960y 52 S 8,3 18 J8,L) 17 3525 [ 79768 ) JSE] P23 S )all BC Jyppg b ey
(CH) Sle gane 483 JO5 e Giela 4y Hlaal) Adlall Jlaw A Leie & )L 6 acide cafeique 33 5!
O3S A Ala) dielias dday) )1 L) ¢l (50 OMesy Lgie U8 dpely ) il S 43306
JS Je Gela acide quinique 33 f Gl L) 6 caadall udd WSl il Adda g el
503 ey el 058 AdimanS ol (CH) (e Sl gane A2 (Ui (CH,) Gsliise (e gana
Ao gana 2ga g AN Caball jeday 13a e 33l ey il Adda 518 hiae Jiig S Ao sana ((panS
S sise

b ekl Gl )U) 5 1 acide cafeique  Bas 5 29 5 P23 S all [80 [ad ) JSE] RMN-'H ik X5
Aoyl 1 e (P JSE o Le (U)W dasly JSIH delShy Ay jlaall i) Jlaw
8 =7,57ppm e (J = 15.9 Hz) (Trans) B i ALSE5 Ciela CH = CH JIaiwy) 4005 Adeliaa
4alals jrae ABX aldail <l HLs) 3 5 i i) e H-8' s H-7'0e IS () Baiad §=6.24 ppm

A0 5 Ls) Al 5 §7.00 = ppm e edsi Ay je Apalal 5Ll ) cJlamul) AN & jae
cainl § = 6.86 ppm e (J = 8,2 Hz) 4l 3 ,L4) 28U 5§ 6.97 = ppm e (J = 8.2 Hz)da
i Al e Ho5' s H-6' ¢ H-2' (e JS (G s g pall o2a

Aalall Gl g S A8l Sl g5 5l IS Jay ) e LSS [8] 2a8 ) JSS] HSQC e Sle Saie Y
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P22 < )l HMBC <olalles calidg 83 JE

ek (o sine e ganal 3 jaae dpdlad 3 LS Heday 531 [80 1ady JSE] RMN-H cash N & s )l
i€ 5l il g ST g5 50 AL 8 jaan Apingn 5l 0l jLa) & ) Adla) § = 3.72 ppm e
(J =7.3-4.3Hz) - A JSS Je Y ekt chas g JSU TH JelSE acide quinique 33 ¢
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Methyl 3-O-caffeoylquinate

Sl Juadll

(500 MHz, & ;ppm, J;Hz, 125 MHz, §), °C s RMN-'H 4l Cldasdll 3 2274 a8 5 J g3

CD;ODJ & P23 Syl

(CD;0D) (2 P23 S jall
@b}d‘ dc oy m (J Hz) @4}4” dc oy m (J Hz)
1 76.4 1’ 1262 |-
2 36.6 ax 2.14 m 2 113.6 | 7.07 -
eq2.17m 3 145.8
3 70.4 5.30 dt (7.3-4.3) 4 1483 |-
4 70.7 3.76 dd(10-3.1) 5 1151 |6.97d(8.2)
5 68.9 416 td (3.3-6.7) 6' 121.6 | 6.86 dd d (8.1-2.0)
6 36.6 ax 2.03 m 7’ 1455 |7.57d(15.9)
eq2.23 m 8’ 1137 | 6.24d(15.9)
7 174.0 7.56d 9’ 166.9
7-OCH; | 51.6 3.72s
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1,5-di-O-acide caffeoylquinique

(500 MHz, & ;ppm, J ; Hz , 125 MHz, 5), °C § RMN-'H 4aishal) cildarall ; -28- a8 5 J g3
CD;0D4) 2 P25 S jall
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@‘d}*\n dc oy m (J Hz) @4}4” dc oy m (J Hz)
1 79.8 - 1’ 1264 | -
2 34.3 ax 2.45 dd (14.8- | 2’ 113.8 | 7.10d(1.9)
4.5)
eq 2.49 m 3’ 1452 | -
3 68.1 531m 4' 1454 | -
4 71.5 3.80 dd(8.2-3.3) 5 115.1 | 6.81d(8.1)
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7" 146.0 | 7.61d (15.9)
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Sl Jiaall

M}AAS‘QL\\.\S)AHQSJ—LL\S\ ‘=il

O TE#0T~
99"$50T—

£8°0T2T
6°PETTA,
EE'522T~
BI°6221F
oF'8ETT

Fral: s

T 90ET~,
B"80ET~

¥I'EBBI_
CEGERI-
04'T06T—
trsost

¥ 6 TE
69°ESTZ~
86512
161912

05’ a_aff
L7900
+H .mDhNV
% «Smﬂ
L] W

EB'BETE~
SLSSTE-"

b GEEE~,

H-6ax

i

I'll\-'l\l\u

|

-2eq
H-Zalxr'I
/ lb“\_,uzm-f"""*”\J !

H
W
WV

|
!
s )

h

H-4
A
'-.I
8

X

'w__j \{/

H-3
|
[

|

I

&

|||I|'|I!|

i |
T

b=0°T |

H-5

P g

H_8N

95 LFE"
b BHEtE
ﬁh.h.mvmv
TLTHSE
E._me mHV

05 'GBLE~
6ETTIRE~"

ll ﬁd.hm p JJL

‘u
|
R
T

|

J\

L

7.6

L

-

{

e

)l\,'l

o

20 19

12 Xl

23

5 14

2.6

431 428 gy

4.36

6.05.45

64 6.2

6.6

70 68
CD;0OD

1.2

74

ST TR~
99 BSOT~"
L80TZE
6l mT.r
[ T
81 .aﬂ.n_uw
0bBEZL
17 _mvmt_n
TTI0ET
B BOETY

|

i
L-nk__:._,__,.u__,.)l“"-"w

PO ERRT
SH'O6AT
o T06T-
115061

FHEIT
BY'ESTT

BEYSTT [
TET91Z

05692
0§ TOLT
L2902
PRBOLT
YIPTLT
SOBTLT
06'b2LT
zrszied

E6'6ETE~_
SLGSTE-"

FEBBEE
95 _.a.vmur.
6HBOPER
TLYBPE—S
L THSE
S_mwmmw\_.

06'S6LE~
GE'TIRES

|

|

e bt

(.

; _.,JJILH_.Z?_‘LMJ/

st

e

ELT

|

M LJ K

—sFe

et

2.0

2.5

PN

-88

=

P25 S ol RMN-'H I

o

EEFE—

198E—

ErB—

BTDi=—

BERE—

SLE—

asi—

B —

o9 —

Tkl —

BS—

W —

ESFHI—

BTST—

68

EEbE~—
1956

36 35 3

114 %0 78 76 74 72 7|

T

=

120

F e
-

147

=9
Rr®
|1

116
"
g
|

118

122

&
G-

s
o2

]

Zwn—
3

eI —

146

oo THSHT—

L o
m LBSHT

TERR -

149

67.0

— sl
BRer—"

55 S0 45 40 35 3 25
JlE

(]

-89

L]

ks

R 75 T0

RMN- B¢l

95 o0 RS

CD;0D 3 i P25 S ,all 7y,

165

.y

o e
- O

o

311




312

Lol

A__.___Jk_

Sl Juadll

ppm

H-2eq |

C-6/|H-6ed” | ¥="&
, C-6/|H-6ax

40

50

60

-5/ H-5 %

|
ol

C-37H

70

a0

90

H_Su

C-2"/ H-2"

L~ A gy

I7THS

100

110

G

=

7 H-8

¥
N

J
il

- C_

-0
_I_6l|

120

130

140

C-77THYT.,
E S o oy 7 = s AN

7.5 7.0 6.

5

6.0 55

5.0 4.5

4.0 35

3.0 25 ppm

CD;0D 1 & P25 S Il HSQC ) casha :-90- &85 JS5

Ld .

qn

= 50

C-5/H{3

} H-2eq aus

= 60

=C-3/HS
C-4/H-5

C-4/H-3

[ C-5/H-

g 70

eq

C-17"H-5
C-1/H-6'

C-1/H

/‘1\ - o
— * a

N\
C-1/H-2eq

=100

i

= |.. G-4/LH-6'

C-9/H-7'

C-/ H-ﬁPq

=110

~120

2130
: 140

— 150

6.5 €0

5.5 5.0

4.5 4.0

35 3.

0 25 ppm

CD;0D 3 2 P25 S _WIHMBC ) <asha 191 - o8, JSi



313

w

A

0 | 'SR NP

Sl Juadll

'
$4 WRUTEE WS | B R W

F115

F120

125

F130

135

F140

145

F150

155

F160

_.u*__umm,,_m_l_:]l‘:___m_.m.m_l—,..w%Tm

F165

CD;0D 1 2 P25 S 1l HMBC 4e 33U hlaaaill e ) caida :92- o8 5 S

||
J.L_.,__,._ul R el T & e /. i RESRN SRS Pl v} PO AJ,_J.-,_,,_._,. AP e e PP

=1

. A . v .JJ_._

L_._._.:'l

Li
3

+* H-5/H-6ax L I
oH-3/l-2ax _

T-5/Hpea =| H-3M-2eq ' ", "

'ﬁ
V.
1-3/H-4 | = H-5/H{4 = |
e
aE & » i
a .
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

CD;0D 41 8 P25 S )all COSY ) cada :-93- o3, K&

2.0

25

3.0

4.0

45

5.5

6.0

R

Fpm



314

A pemiall LS jall (5 gaall pusnll S Jeadl)

P26 S pall g saidl Gaill 226
P26 S all [94 148, JSA&] RMN-'H i Gaw dus P26 5 P25 (S el RMN-'H Wil 40l
(J =159 Hz) ¥ by S IR e @ljls) mo)l Hsels DA (e cafeyol  (Sans 29n g
5 H-8'(86.26) 5 H-7' (87.57) e sV dda jll 5ols) yedai il el (0 Hres
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3,5-di- acide O-Caffeoylquinique
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o sall Sy m (J Hz) o sall du m (J Hz)
1 - ' -
2 ax 2. 21 dd (14.8-4.5) 2 7.09 d(2.1)
eq2.34 dd (10.9-4.5-3.0) | 3’ -
3 5.33m 4' -
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[20] 4xiSall aa) yall i acide quinique 32 s C-7 o SU (e W) A sana (4583 () (1S
P27 S el A0S Ay ) 8l Sy ajle

3,5-Di-0- acide Caffeoylquinique methyl ester

(500 MHz, & ;ppm, J ; Hz ; 125 MHz, §), °C 5 RMN-'H 4l cilbdaal) ; -30- a8 J 9o
CD;0OD4) 2 P27 S jall

(CD;0D) (& P27 <S5l

o sall du m (J Hz) o sall du m (J Hz)
1 - 1 -
2 2.29m 2 7.09d (2.1)
2.33m 3 -
3 5.33m 4’ -
4 4.01 dd(8.2-3.3) 5' 6.80d (8.2)
5 5.43td (13.1- 8.8-4.0) 6' 6.99 dd d (8.2-2.1)
6 2.17m 7' 7.57d (15.9)
2.36 dd (4.26) 8 6.24 d (15.9)
7 - 9’ -
OCHj; 3.74 s 1" -
2" 7.09d (2.1)
3" -
4" -
5" 6.81d (8.2)
6" 6.99 dd d (8.2-2.1)
7" 7.65d (15.9)
8" 6.36d (15.9)




Sl Liaall

el (g i)

sall il

a

65'LB0T:
09'760TA
S6/00F It
66:TIIT
EEOTTT-
8091 T__
LEB9TE
Nm...mmﬁﬁ%
LOGLTT
95°SBIT"

H-2eq H-2ax

| |H-6ax
IIII]||
llilulm

i

hm_mmﬂ
G_ﬁENW
£0'5002"

re00z!

GT'T99E~
048992~
GTTLGE—
Vi 7

ZFS0LT:

2.8&M
96'ZLLE—
Te—
9 0zer

I,
aroere”
BO'6LTE—
LE0RTE"

¥ B6EE
ETPOFES)
65 LOVE-T
Fraras mL__
56'HBYE
B0 TEFE:
02 66E:

G INGE:

OCH;

vm_?m mu_u
TE AL

STBLLE:

mﬁ.m.m.mm#
bm_mﬁmm/
LPTERE~C

23

4.0

T T T T
5.35

5.40

T T T
6.3

I

T T T T T T
73 Ti 6.9

22

24

38

545

5

e

BT'6A0T

65 °ZB0T
09°Z60T
S6°007 T+

66'TTIE
EE"STIT
ELLETT
6 "SHT T
LEFSIT
<8091 T
LE"BOTT
TLTLTT
£9°SLTT
B5°SRIT
BL6HIT

.m_mmﬁ
Nw .EH.NW
£0°500Z
zr-sooe

97°7992
04'899T
STUeese

1bL9T
20 5002
BI'BOLT
96" TEL Nw
LT
9L

ZTFIIE
CI0ER mV

BO"SLTE—
aGTe
%m ﬁm m._
ETFFE
65 LOVE
LTTIPE-

B0°160E-_
02 66PE—

| i
J LA_JLH_Q

B P

A

o/

|

[
A

vm_?mm%
TEPHSE;

S7°6LL6R
CT /et
00'STRE7
sresel

& o

4.0 3.6 32 28 14 20

—n

4.4
P27 S ) RMN-'H

48

5.2

7.6 72 6.8 6.4 6.0 56

8.0

L U

:-95

o

CD;0D

318




319

A pemiall LS jall (5 gaall pusnll S Jeadl)
duadAl

27 Se il 5 e Al ¢ mixtus 4 JsUsd) 5 Q) oaliiied 300esS gl du) )l <l
Cliidie 5¢ 5358008 15 Al b (alaad 5e o 35Sle J g conysSle salal G s Lgie S je

RERTNIPEEVEN
H OH
HO H
H CH, Q
° af "o o) OH
0 {
I-IOHO < CH; OH

OH

H,C CH; g o
B-D-Glucopyranoside, 2—hyd—r|0xy-5—(2—hydroxyethyl) phenyl
Chamolol
HQ R R
\ O
(0] OH HO
OH

R=0OH Acide caffeique
. . R=H Acide p-hydroxy-benzoique

R=CH3 Acide ferulique

R=H Acide coumarique R=OH Acide protocatechuique

OH

OH
R=Glc (2S,35) taxifoline 3-O-f-D-glucopyranoside

HO (¢
R=Gal (2R,3R)-taxifoline 3-O-f-D-galactopyranoside
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RESUME

A l'issue de 1'étude phytochimique de 3 plantes algériennes Euphorbia clementei
(Euphorbiaceae), Eryngium tricuspidatum (Apiaceae), Cladanthus mixtus (Asteraceae),
42 composés dont 3 nouveaux ont été isolés et identifiés grace aux méthodes
chromatographiques de séparation et de purification (CC, CCM, HPLC, CPE) et aux
techniques d'analyse spectroscopiques (UV, RMN 'H, RMN "“C, SM HRESI, etc...). 7
Composés (un nouveau diterpene, 2 monoterpenes et 4 triterpenes ont été isolés du latex
et de I’extrait chloroformique d’E. clementei. 8 Composés (3 phénols glycosylés dont 2
nouveaux, 2 monoterpenes, 1 coumarine, 2 flavonoides) ont été séparés et identifies d’E.
tricuspidatum alors que 1’investigation phytochimique des extraits acétate d’ethyle et
n_butanol de C. mixtus a conduitet a I’isolement et I’itentification de 27 composés dont
15 flavonoides, 5 acides phénoliques, 5 acides quiniques, un phénol glycosylé et un

monoterpene glycosylé

Mots- clés:Euphorbia clementei, Eryngium tricuspidatum, Cladanthus mixtus,

Terpenes, flavonoides, acides phenolques, acides quiniques.



Abstract

From the photochemical study of 3 Algerian plants Euphorbia clementei
(Euphorbiaceae), Eryngium tricuspidatum (Apiaceae), Cladanthus mixtus (Asteraceae),
42 compounds from which 3 are new, have been isolated and identified by the use of
chromatographic techniques of separation and purification (CC, TLC, HPLC and EPC) and by
spectral techniques e.g UV, NMR 1D and 2D, MS HRESI. The latex and CHCL; extracts of
E. clementei led to the isolation of 7 compounds, one new diterpenoid, 2 monoterpenes and 4
triterpenes. 8 Compounds (3 phenols glycosyls from which two are new, 2 monoterpenes, 1
coumarin and 2 flavonoids) have been isolated from the methanol extract of E. tricuspidatum.
The phytochemical investigation of ethyl the acetate and n_butanol extracts of C. mixtus
allowed the isolation and identification of 27 compounds from which 15 flavonoids, 5

phenolic acids, 5 quinic acids, 1 phenol glycoside and 1 monoterpene glycoside.

Key words: Euphorbia clementei, Eryngium tricuspidatum, Cladanthus mixtus

terpenes, flavonoids, phenols, quinic acid
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Two new phenolic glucosides, together with six known compounds, were isolated from the aerial part of
Eryngium tricuspidatum L. (Apiaceae). The structures of the new compounds were established as 2-
hydroxy- 3,5-dimethyl-acetophenon-4-0-f3-p-glucopyranoside (1) and 2,3-dimethyl-4-hydroxymethyl-
phenyl-1-hydroxymethyl-O-(3-p-glucopyranoside (2) on the basis of detailed spectroscopic data
including MS, 1D, and 2D NMR. The antibacterial, tyrosinase inhibitory and DPPH radical scavenging
activities of hydromethanolic extract, fractions, and the eight isolated compounds were evaluated. The
antibacterial assay showed a moderate activity for magnolioside (4) against Staphylococcus aureus CIP
53.154. Compound 7 (quercetin 3-O-f3-p-glucopyranosyl-(1 — 6)-0-f3-p-galactopyranoside) had moder-
ate DPPH radical scavenging activity whereas compounds 2 exhibited good inhibitory effect against
mushroom tyrosinase.

© 2016 Published by Elsevier Ltd on behalf of Phytochemical Society of Europe.

1. Introduction

Eryngium tricuspidatum L. is a species belonging to the large
family of Apiaceae, comprising more than 3000 species. Eryngium
genus is the largest genus with, approximately 250 species,
distributed worldwide, mainly in Eurasia, North Africa and South
America (Merghache et al., 2014). About 7 species can be found in
Algeria (Quezel and Santa, 1963 ). Plants of this genus are known for
their rich content in secondary metabolites. Indeed, numerous
studies undertaken on this genus have revealed the presence of
flavonoids (Khalfallah et al., 2014), saponins (Erdem et al., 2015),
polyacetylene (Ayoub et al., 2006) and monoterpene glycosides
(Nacef et al, 2008). Anti-inflammatory (Kupeli et al., 2006),
cytotoxic (Yurdakok and Baydan, 2013), antioxidant (Le Claire et al.,
2005), antimicrobial (Ndip et al.,, 2007), and antidiabetic (Celik
etal, 2011) activities have been reported from Eryngium species. In
folk medicine, various Eryngium species are used against

* Corresponding author.
E-mail address: abdulmagid.alabdulmagid@univ-reims.fr (A. Alabdul Magid).

http://dx.doi.org/10.1016/j.phytol.2016.08.018

inflammatory disorders or as antitussive, diuretic, appetizer,
stimulant, and aphrodisiac (Suciu and Parvu, 2012).

Eryngium tricuspidatum L. grows in North Africa, Spain, Sardinia
and Sicily (Merghache et al., 2014; Tahri et al., 2011). The decoction
of its roots is effective against poisoning and constipation (Bamm
and Douira, 2002). The chemical composition and the antibacteri-
al, antifungal and antioxidant activities of the aerial parts essential
oil of E. tricuspidatum have been reported recently (Merghache
et al., 2014). The essential oil showed significant antibacterial and
antifungal property against Staphylococus aureus, Enterococcus
faecalis, Pseudomonas aeruginosa (MIC 9 ug/mL) and Candida
albicans (MIC 4.6 p.g/mL) and moderate DPPH radical-scavenging
activity and ferric reducing-antioxidant power. In continuation of
our phytochemical and bioactivity studies on the Algerian plants,
herein we reported the isolation, structural identification and
bioactivities (antibacterial, antioxidant, and tyrosinase inhibitory)
of extracts and compounds from the aerial parts of E. tricuspidatum.

1874-3900/© 2016 Published by Elsevier Ltd on behalf of Phytochemical Society of Europe.
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Fig. 1. Chemical structure of compounds 1 and 2 isolated from E. tricuspidatum.

2. Results and discussion

The 50% MeOH extract afforded two new phenolic glycosides
(1) and (2) as well as six known compounds, benzyl-1-O-3-p-
glucopyranoside (3) (Wen et al., 2012), magnolioside (4) (Tanja
et al., 2005), asysgangoside (5) (Kanchanapoom and Ruchirawa,
2007), citroside B (6) (Yang et al., 2012), quercetin 3-O-f3-p-
glucopyranosyl-(1 — 6)-0-3-p-galactopyranoside (7) (Nawwar
et al., 1989), and kaempferol 3-0-f3-p-glucopyranosyl-(1 — 6)-O-
[3-p-galactopyranoside (8) (Hiller et al., 1980) (Fig. 1).

Compound 1 was obtained as a colorless amorphous solid. The
negative HR-ESI-MS spectrum showed a molecular ion peak at m/z
3411241 [M-H]  and the molecular formula was deduced as
Cy16H2205 (calcd 341.1236). The UV spectrum revealed absorption
bands at 268 and 326 nm. Analysis of the 'H and '>C NMR spectra of
1 revealed the presence of an anomeric proton at &y 4.75 (d,
J=7.7Hz) correlated in the HSQC spectrum with an anomeric
carbon at 8¢ 103.9 (Table 1). The sugar unit was assigned as a [3-pb-
glucopyranosyl unit according to the COSY, HSQC, and HMBC
correlations as well as the coupling constant values of all
oxymethine protons (Yasuhiro et al.,, 2001) (Table 1). The relative
configuration of 3-p-glucopyranosyl moiety was further confirmed
by analysis of the ROESY correlations (Boutaghane et al., 2013)
from the a-axial protons H-1/H-3 and H-1/H-5. The 'H NMR and
13C NMR spectra of 1 (Table 1) revealed also the presence of an
acetyl group at dy 2.60 (3H, s), one aromatic proton at 8y 7.60 (1H,
s), and two methyl signals at 8y 2.30 (3H, s) and 2.35 (3H, s). The
signal at 8y 2.60 correlate in the HSQC spectrum with carbon at 8¢
25.3, and in the HMBC spectrum with carbon at 8¢ 115.0 and the
carbonyl carbon at 8¢ 205.0. Five signals of quaternary carbons
were observed at 8¢ 115.0, 120.0, 122.0, 159.9 and 160.0, the two at
d¢ 160.0 and 159.9 were consistent with the aromatic carbons
bearing a hydroxyl substituent. The signal at 8¢ 129.7 showed

correlation with the singlet at 8, 7.60 in the HSQC experiment. The
anomeric carbon at 8¢ 103.9 exhibited correlation with the
quaternary carbon at 8¢ 159.9 in the HMBC experiment, revealing
the position of the glucose moiety on the aromatic ring. The methyl
signals at 8¢ 8.4 and 15.8 correlated in the HSQC experiment with
their corresponding protons at 8 2.30 and 2.35. The HMBC spectra
showed correlations between the protons at 8y 2.30 and carbons at
8¢ 120.0,160.0, and 159.9, and between the protons at &y 2.35 and
carbons at 8¢ 122.0,129.7 and 159.9 (Fig. 2), assigning the positions
of the two methyl groups. The aromatic proton (8y 7.60) correlated
in the HMBC spectra with carbons at d¢ 205.0, 160.0, 159.9, and
15.8. Further interpretation of 2D NMR especially HMBC data
(Fig. 2) established that compound 1 was an acetophenone
derivative substituted by two methyls and two hydroxyl groups
(Kuang et al., 2008; Venditti et al., 2014) (Fig. 1). To exclude a
different position of the substituents (Ar-CHs and Ar-CO-CH3), a
ROESY experiment was performed and showed rOe correlations
between the aromatic proton H-6’ and the methyl protons Hs-2
and Hs-8 and between the anomeric proton H-1” and the two
methyl protons Hs-3’ and Hs-8'. These evidences were consistent
with the structure of 1 as 2-hydroxy-3,5-dimethyl-acetophenon-4-
O-[3-p-glucopyranoside.

Compound 2 was obtained as a colorless solid. The [M+Na]* ion
at m/z 351.1412 (calcd for C16H2407Na; 351.1420) in the HR-ESI-MS
spectra was consistent with the molecular formula C;gH240. The
UV spectrum revealed absorption band at 276 nm. The 'H and 3C
NMR spectra of 2 (Table 1) showed the presence of a b-d-
glucopyranosyl moiety from the anomeric signals at 8¢ 101.6 and
84 4.32 (d, J=7.7Hz). The '*C NMR spectrum exhibited 16 distinct
carbon resonances, 6 of which were assigned for the b-d-
glucopyranosyl unit. The 'H NMR spectrum of the aglycone of 2
exhibited two AB type aromatic protons at 8y 7.25 and 7.18 (each
1H, d, J=7.8 Hz), two methyl groups at 8, 2.29 and 2.33 connected

Table 1
TH NMR and 'C NMR data CD50D for compounds 1 and 2.
1 2
Sy m (J in Hz) 8¢ HMBC (H to C) Sy m (J in Hz) Sc HMBC (H to C)
1 - 205.0 - 1 - 134.6 -
2 2.60s 253 C-1, C-1 2 - 136.0 -
1 - 115.0 - 3 - 134.7 -
2 - 160.0 - 4 - 139.0 -
3 - 120.0 5 718 d (7.8) 124.8 C-3,C4
4 - 159.9 6 725 d (7.8) 126.7 C-1
5 - 122.0 7 4.69 d (11.5) 69.5 C-1, C-2, C-6, C-1/
6 7.60s 129.7 C-1, C-2/, C-8 499 d (11.5)
7' 2.30s 8.4 c-2,C-3, C-4 8 2.33s 139 C-1,C-2,C-3
8 2.35s 15.8 c-4, C-5, C-6 9 2.29s 135 C-2,C-3,C-4
10 4.65s 62.7 C-3,C4,C-5
glc glc
1”7 4,75 d (7.7) 103.9 c-4 1 432d (7.7) 101.6 C-7, C-3
2" 3.54t (7.8) 743 c-17, C-2" 2 3.26t(7.8) 73.7 C-1
37 3.45t(7.9) 76.5 C-2", Cc-4" 3 3.33t(7.9) 76.8 c-2
4" 3.40t (7.9) 70.1 c-3” 4 3.29t(7.9) 70.4 C-5'
5" 3.17m 76.7 Cc-4" 5 3.80m 76.6 c-4
6" 3.67 dd (11.8,5.7) 61.3 C-5" 6 3.71 dd (11.8,5.7) 61.6 C-5
3.79 dd (11.80,2.1) c-5" 3.71 dd (11.8,2.1)
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to an aromatic ring, and two pairs of methylene protons bearing
oxygen functions [0y 4.65 (2H, s), 4.69 and 4.99 (each 1H, d,
J=11.5)](Table 1). Analysis of the 'H and '*C NMR, HSQC and HMBC
spectra allowed assignment to 2 of two methyls [8¢ 13.5 (C-9) and
13.9 (C-8)], two hydroxymethyls [8¢ 62.7 (C-10) and 69.5 (C-7)],
two methines [126.7 (C-6) and 124.8 (C-5)] and four quaternary
carbons [134.6 (C-1), 136.0 (C-2), 134.7 (C-3) and 139.0 (C-4)]
indicating the presence of a 1,2,3,4-tetrasubstituted aromatic ring.
From these observations, compound 2 was similar to 2,3,4-
trimethylphenylalcohol-O-3-p-glucopyranoside, previously isolat-
ed from Prangos tschimganica (Yasuhiro et al., 2001). The only
difference was the presence of a hydroxymethyl group in 2, instead
a methyl group. The HMBC spectrum showed correlations between
H,-10 (84 4.65) and C-3, C-4, and C-5 which allowed assignment of
CH,-10 in position C-4 whereas HMBC correlations between Hy-7
(dy 4.69 and 4.99) and C-1, C-2, and C-6 placed C-7 in position C-1
(Fig. 2). The HMBC correlations between H3-8 and C-1, C-2 and C-3
allowed assignment of CHs-8 in position C-2 whereas HMBC
correlations between H3-9 and C-2, C-3 and C-4 placed the CH3-9
in position C-3. In addition, the HMBC correlation observed
between the anomeric proton H-1’ and C-7 (8. 69.5) indicated that
the glucopyranosyl unit was linked at C-7. These assignments were
supported by the observation of the rOe effects between H-6/H-7,
H-7/H-8, H-8/H-9, H-9/H-10, H-10/H-5 and H-1’/H-7 in the ROESY
spectrum. Therefore, compound 2 was determined to be 2,3-
dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-f3-p-glu-
copyranoside.

Several biological activities of Eryngium species e.g., anti-
inflammatory, antioxidant, and antimicrobial, were reported.
Moreover, the aerial parts essential oil showed antibacterial and
antifungal and DPPH radical-scavenging activities. Thus, the
hydromethanolic extract, fractions I-V, and compounds 1-8 were
tested for their antibacterial, antioxidant and tyrosinase inhibitory
activities.

The hydromethanolic extract and fractions I-V were initially
tested for their antibacterial capacity against Staphylococcus aureus
CIP 53.154 by using TLC bioautography method (Table 2). The
results showed a high activity for the fraction I and a milder activity
for the fractions IV and V comparable with the reference
gentamicin. Despite these positive results for three fractions, the
extract did not show anti-staphylococcal activity. It could be due to

\\_/ROESY

Fig. 2. Key HMBC and ROESY relationships of compounds 1 and 2.

the presence of a small percentage of antibacterial compounds in
50% MeOH extract. Subsequently, the test was repeated for eight
compounds isolated from fractions I, II and III, and only the
compound 4, obtained from the fraction I, was moderately active.
In our opinion, it is possible that the antimicrobial activity of
fractionIis a synergistic effect of the major and minor constituents,
present in the fraction.

The DPPH radical scavenging activity of 50% MeOH extract,
fractions I-V, and compounds 1-8 was measured and their ICsq are
listed in Table 2. In this assay, antioxidants were able to reduce the
stable radical DPPH to the yellow-colored diphenyl-picrylhydra-
zine. Hydromethanolic extract and fractions I, Il and IIl showed low
DPPH radical scavenging activity (ICso 160-180 pg/mL). Only
compound 7 exhibited moderate scavenging activity on DPPH
radical with ICso of 20 wg/mL, compared with the reference
ascorbic acid (ICsp 6.3 wg/mL). The seven other compounds
showed low or no antiradical activity.

As initially stated, we measured the mushroom tyrosinase
inhibitory effects of 50% MeOH extract, fractions I-V and
compounds 1-8, isolated from E. tricuspidatum. We found that
the two new compounds (1 and 2) could reduce mushroom
tyrosinase activity with dose-dependent trends (Table 2). Com-
pound 2 exhibited good tyrosinase inhibitory effect (ICs5o 80 pg/
mL), compared to the reference kojic acid (ICso 20 jg/mL).

In summary, two new phenolic glucosides, along with six
known compounds, were isolated from the aerial parts of E.
tricuspidatum. The antibacterial assay showed a high activity for
the fraction I and a milder activity for compound 4. Compound 7
had moderate antioxidant abilities in DPPH scavenging activity.
Compound 2 showed a good in vitro mushroom tyrosinase
inhibitory activity, compared to kojic acid.

3. Experimental
3.1. General experimental procedures

The optical rotations were recorded on a PerkinElmer 341
Polarimeter. The UV spectra were obtained in methanol on a
Shimadzu UV-2450 spectrophotometer. 1D and 2D NMR spectra
were recorded in CD30D on a Bruker Avance DRX III 500 MHz
spectrometer ('H at 500MHzand '3C at 125MHz). 2D-NMR
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Table 2
Biological activities of 50% MeOH extract, fractions I-V, and compounds 1-8.

Antibacterial activity against S. aureus
inhibition zone at 50 pg (incm)

DPPH radical scavenging
activity ICso (jug/mL)

Mushroom tyrosinase
inhibition ICsq (pLg/mL)

50% MeOH extract na
Fraction | 15
Fraction II na
Fraction III na
Fraction IV 0.5
Fraction V 0.5
1 na
2 na
3 na
4 0.5
5 na
6 na
7 na
8 na
Gentamicin® 1.0
Ascorbic acid®

Kojic acid?

180+ 10 1900
nd nd
170 1920
160 1850
nd nd
nd nd
nd 1950
nd 80.0
nd nd
nd nd
nd nd
nd nd
20.0 nd
150 nd
6.3

20.0

na: not actif at 50 pg. nd: 50% inhibition not achieved at the concentration of 200 pg/mL.

2 Used as a positive control.

experiments were performed using standard Bruker micropro-
grams. Chemical shifts (d) are reported in ppm using the internal
solvent resonances at §y 3.33 and §¢ 47.6 (CD30OD). HR-ESI-MS
experiments were performed using a Micromass Q-TOF instru-
ment, equipped with a pneumatically assisted electrospray ion
source (Manchester, UK). Silica gel 60 F,54 precoated aluminium
plates (0.2 mm, Merck) were used for TLC analysis. The TLC and
PTLC spots were visualized under UV light (254 and 366 nm)
followed by spraying with 50% H,SO4 and heating. All solvents
were AR grade. Column chromatography was carried out on
Kieselgel 60 (63-200mesh) or LiChroprep RP-18 (40-63 pm)
Merck. High Performance Flash chromatography was performed
on a Grace Reveleris system equipped with dual UV and ELSD
detection using Grace®™ cartridges (Silica gel or RP-Cyg) and a flow
rate of 30 mL/min. The chromatograms were monitored at 205,
225, 250, and 360 nm. HPLC was performed on a Dionex apparatus
equipped with an ASI-100 autosampler, an Ultimate 3000 pump, a
diode array detector UVD 340S and a Chromeleon software. RP-
C18 column (Phenomenex 250 x 15mm, Luna 5 ) was used for
semi preparative HPLC with a binary gradient eluent (H,O (pH 2.4
with TFA); MeCN) and a flow rate of 5 mL/min; the chromatogram
was monitored at 205, 225, 250, and 350 nm. Absorbance (A)
values in the DPPH free radical scavenging and antityrosinase
assay were read on a Fluostar omega microplate reader (BMG
labtech).

3.2. Plant material

The aerial parts of E. tricuspidatum were collected in Mars 2013
from Constantine (North Eastern Algerian). A voucher specimen
(Et.03.13) has been deposited in the Herbarium of the Department
of Chemistry, Université des fréres Mentouri-Constantine, and
authenticated by Prof. Gérard De Belair (University of Annaba,
Algeria).

3.3. Extraction and isolation

The dried aerial parts (1000g) of E. tricuspidatum were
macerated in 50% MeOH (3 x 5L, 24 h) at room temperature. After
filtration and concentration under low pressure, 60 g of MeOH 50%
extract was obtained. A part of the 50% MeOH extract (45 g) was
subjected to Diaion HP-20 resin column chromatography eluted
with 25, 50, 75, and 100% MeOH.

Fraction eluted with 50% MeOH (5.2 g) was subjected to RP-C18
vacuum liquid chromatography (VLC) using a gradient of MeOH-
H,O0 (20, 40, 60, 80, and 100% MeOH) to give fractions I-V,
successively. Fraction I (2 g) was subjected to Flash chromatogra-
phy over silica gel, eluted by a gradient system of CHCl;-MeOH
(0-30% MeOH), in 30 min, to afford 14 fractions (I;-I4). Fractions I5
and I correspond to compounds 3 (44mg) and 4 (16 mg),
respectively. Fractions I;; (32 mg) was purified by semi-prep HPLC
(32% MeCN) to afford compounds 5 (R 9.57 min, 2.1 mg) and 1 (R,
19.13 min, 1.8 mg). Fractions II-1II (2.2 g) were subjected together to
Flash chromatography, over silica gel, eluted by a gradient system
of CHCl3-MeOH (0-40% MeOH), in 30 min, to afford 19 fractions
[(II-IT){- (II-1IT)19]. Fractions (II-IIl);5 (37 mg) was purified by
semi-prep HPLC (25% MeCN) affording compounds 2 (R, 11.87 min,
2mg) and 6 (R 15.19 min, 2.1 mg). Fraction (II-1II);7 (180 mg) was
subjected to Flash chromatography, over RP-Cyg, eluted with H,0-
MeOH (5-45% MeOH) in 30 min and then purified by semi-prep
HPLC (20% MeCN) to yield compounds 7 (R 9.06 min, 1.6 mg) and 8
(R¢ 10.06 min 6.5 mg).

3.3.1. 2-Hydroxy-3,5-dimethyl-acetophenon-4-0- 3-p-
glucopyranoside (1)

Colorless amorphous powder. [a]p2°-49 (¢ 0.2, MeOH). UV jax
(MeOH) 268 (2.7), 326 (0.98). 'TH NMR and '3C NMR (CD50D),
Table 1. HR-ESI-MS: m/z 341.1236 [M-H]~ (calcd for C;6H310sg).

3.3.2. 2,3-Dimethyl-4-hydroxymethyl-1-hydroxymethylphenyl-O-
B-p-glucopyranoside (2)

Colorless amorphous powder. [a]p?°-153.8 (¢ 0.13, MeOH).
UVpmax (MeOH): 276 (0.4). 'H and *C NMR (CD50D), Table 1. HR-
ESI-MS: m/z 351.1420 [M +Na]" (calcd for C;6H,40,Na).

3.4. Sugar analysis and determination of absolute configuration

A part of fractions I-III (100 mg each) was refluxed with TFA 2N
(15mL) for 4 h. After filtration, the mixture was extracted with
EtOAc (3 x10mL) and the acid aq layer was evaporated. The
residue was purified by prep. HPLC, on a Rezex ROA column with
H,S04 2.5mM, as solvent, to yield glucose and galactose. The
monosaccharide fractions were then neutralized with NaOH
50 mM and freeze-dried. The residues were solubilized in pyridine
and soln. were filtrated and then evaporated. Glucose and
galactose were dissolved in hexane-EtOH-TFA (50:50:1) by
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ultrasonication. The solutions were analyzed by chiral HPLC with a
Chiralpak IC, using a mixture of hexane-EtOH-TFA (80:20:0.1), as
solvent. By comparison with authentic d or I monosaccharide
samples, the configurations were identified as d-glucose
(R¢ 19.32 min) and p-galactose (R 19.39 min).

3.5. Biological activities

3.5.1. Bioautography for antibacterial activity

This method is used mostly to identify the compounds
responsible for the antibacterial activity in complex extracts. In
this study, an immersion bioautography method was employed as
a preliminary antibacterial evaluation (Abedini et al., 2013). An
aliquot of extract/fraction/compound (5mg) was solubilized in
1 mL methanol. The resulting solutions (25 pL) were spotted onto
Merck 60 F»54 pre-coated silica gel plates (10 x 10 cm). Gentamicin
(50 pg) was also spotted on the plates as a positive control. The TLC
plates were directly dried without migration and sterilized. The
plates were then covered by Mueller-Hinton (MH) agar medium
containing a Staphylococcus aureus 53.154 suspension (10> bacte-
ria/mL) in square Petri dishes. After incubation 24h at 37°C,
bacterial growth was revealed by a 2 mg/mL solution of thiazolyl
blue tetrazolium bromide (MTT) and growth inhibition zones were
measured. White stains indicate where reduction of MTT to the
colored formazan did not take place due to the presence of extracts
that inhibited bacterial growth.

3.5.2. Free radicals scavenging activity

The antioxidant activity of our target compound was measured
in terms of hydrogen donating or radical scavenging ability using
the stable DPPH method (Bendaikha et al., 2014). Briefly, 5 wL of
different concentrations of the samples (dissolved in DMSO) were
added to 95 L of DPPH solution (158 wM, dissolved in EtOH 50%).
The reaction proceeded for 30 min at 37 °C on a 96-well microplate.
The absorbance was then read at A 515nm. The percentage of
inhibition was calculated using the following equation: %
inhibition [(Abcontrol — ADsampie)/ADcontrol] x 100. DPPH solution in
EtOH 50% was used as a control. The curve of the% scavenging
activity against the concentration of sample was prepared by
MSExcel based program to obtain the ICsq (concentration required
to obtain a 50% antioxidant effect). All the tests were conducted in
triplicate. Ascorbic acid was used as a positive control agent.

3.5.3. Tyrosinase enzyme assay

Tyrosinase activity inhibition was determined spectrophoto-
metrically according to the method described previously (Bend-
aikha et al., 2014). Different concentrations of test compounds
were prepared in 10% DMSO in aqueous solution and 100 L of
each concentration were added to 96-well plate and then 100 L of
135 U/mL mushroom tyrosinase in phosphate buffer solution (PBS,
pH 6.8) were added. After pre-incubation at 25°C for 10 min,
100 L of 1-dopa (0.5 mM, PBS pH 6.8) were added into 96-well
plate. The reaction mixture was incubated for another 5min at
25°C. The amount of dopachrome in the mixture was determined
by the measurement of the absorbance of each well at 475 nm.
Kojic acid was used as positive control agent. The inhibitory
percentage of tyrosinase was calculated according to the following
equation: % inhibition={[(A —B) — (C— D)]/(A— B)} x 100 (A: Ab at
475nm without test substance; B: Ab at 475nm without test
substance and tyrosinase; C: Ab at 475 nm with test substance; D:
Ab at 475 nm with test substance, but without tyrosinase). All the
tests were conducted in triplicate and ICso was determined by
interpolation of concentration % inhibition curve obtained by
MSExcel based program.
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ABSTRACT ARTICLE HISTORY
A new phorbol-type diterpene ester, 4,20-dideoxy-4a-phorbol- Received 27 July 2016
12B-acetate-13a-isobutyrate, in addition to 11 known compounds ~ Accepted 7 December 2016
were isolated from the latex and roots of Euphorbia clementei Boiss.

s . KEYWORDS
Structure elucidation was performed by comprehensive 1D and Euphorbia clementei:
2D NMR analyses ("H and "*C NMR, COSY, ROESY, HSQC and HMBC g phorbiaceae; diterpenoids;
experiments), mass spectrometry (HR-ESI-MS) and by comparison triterpenoids; cytotoxic
with literature data. The inhibitory activity of all isolated compounds activity
was evaluated against promyelocytic leukemia HL60 and human
erythromyeloblastoid leukemia K562 cell lines and seven of these
compounds exhibited a weak cytotoxicity with IC,; values ranging
from 40 to 97 uM.
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1. Introduction
There are about 2000 Euphorbia species (Euphorbiaceae) worldwide, ranging from annual
weeds to trees (Jassbi 2006), cosmopolitan in distribution, particularly in Africa, and Central
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and South America (El-Sherei et al. 2015). Euphorbia plants are a rich source of diterpenoids
and triterpenoids (Hohmann et al. 2001; Haba et al. 2007; Deng et al. 2010; Li et al. 2015;
Wang, Ma et al. 2015; Wang, Yang et al. 2015; Sobottka et al. 2016). Some Euphorbia species
are used in folk medicines even though some of the were reported for toxicity (Singla &
Pathak 1990; Fatope et al. 1996; Yang et al. 2014). Diterpenoids have been suggested as the
main chemical constituent responsible for the activities of Euphorbia species as the antitu-
mour (Pusztai et al. 2007), antiproliferative, cytotoxic (Ghanadian et al. 2011; Zhang et al.
2012; Shadi et al. 2015; Wang, Ma et al. 2015; Wang, Yang et al. 2015; Wang, Liang et al. 2016;
Gao et al. 2016), anti-inflammatory (Wan et al. 2016), antiviral (Yang et al. 2005) and multidrug
resistance (Duarte et al. 2006).

About 40 Euphorbia species are found in Algeria (Quezel & Santa 1963), among which
Euphorbia clementei Boiss. This perennial herbaceous plant is endemic to Aures region and
grows in dry rockery areas. Its leaves are glabrous, ovoid to lanceolate and possess a serrulate
margin. The involucral glands are subrounded and the capsule (3-5 mm) is warty (Quezel &
Santa 1963).

In the present work, a new phorbol-type diterpene ester 1, along with 11 known com-
pounds 2-12, was isolated from E. clementei growing wild in Aures (north-eastern Algerian),
and their structures were elucidated on the basis of detailed NMR and mass spectrometry
analyses. Since Euphorbia diterpenoids and triterpenoids are known to have cytotoxic activity
(Wang, Liang et al. 2016), the inhibitory activity of compounds 1-12 was tested against
promyelocytic leukemia HL60 and human erythromyeloblastoid leukemia K562 cancer cell
lines using the standard MTT assay.

2. Results and discussion

Repetitive chromatographic purification of the latex and the trichloromethane extracts of
the roots of E. clementei resulted in the isolation of a new diterpenoid (1) and 11 known
compounds (2-12). The known compounds were identified as cycloartenol (2) (De Pascual
Teresa et al. 1987), 24-methylene cycloartanol (3) (Ghanadian et al. 2015), 24-methylene
cycloartan-38,25-diol (4) (Abdel-Monem et al. 2008), cycloeucalenol (5), obtusifoliol (6)
(Mohann et al. 1990), B-sitosterol (7) (Chaturvedula & Prakash 2012), cycloart-22E-ene-38,25-
diol (8), (38,98,24R) 9,19-cyclolanostane-3,24,25-triol (9) (Ghanadian et al. 2015), 1-methyl-cy-
clobutene (10) (Mohd Nasuha & Choo 2015), a-terpineol (Consolacion et al. 2013) (11) and
cycloartenyl acetate (12) (De Pascual Teresa et al. 1987) (Figure 1).

The HR-ESI-MS spectrum of compound 1 exhibited the ion peak [M + Nal* at m/z467.2404.
Analysis of the NMR data revealed characteristic signals for an isobutyryl residue [6. 181.0
(C-1"),34.3 (C-2"), 18.5 (C-3") and 18.7 (C-4")] and an acetyl group [6C 170.6 (C-1") and 21.1
(C-2")]. The NMR data of 1 showed signals for an a,8-unsaturated carbonyl groups, as well as
tri-substituted double bond, five methines, one oxymethine, one methylene and five methyl
groups (see experimental section). Comprehensive 1D and 2D NMR analyses ('H and 3C
NMR, COSY, ROESY, HSQC and HMBC experiments) established that compound 1 was a
diterpenoid of the tigliane family (Wu et al. 1994; Aichour et al. 2014). The COSY correlations
H-1/H-10, associated with HMBC correlations H-1/C-4, C-9 and C-10 and H, ,o/C-1,C-2 and
C-3 confirmed the presence of the methyl-substituted five-membered ring-A incorporating
an a,B-conjugated ketone moiety. HMBC correlations from the methylene signals (CH,-5) to
C-4, C-7 and C-10 helped define the junction of rings A and B. Correlations from the methyl
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Figure 1. Chemical structures of compounds 1-12, isolated from Euphorbia clementei.

singlet at §,, 1.77 (CH,-20) to C-5, C-6 and C-7 allowed us to place this CH,-20 in position 6
and confirmed the location of the C-6/C-7 double bond. The ring C and its junction to ring
B were elucidated from COSY correlations H,-18/H-11, H-11/H-12 and H-8/H-14, and from
HMBC correlations H,-18/C-9 and C-12. The cyclopropyl ring-D with gem-dimethyl substi-
tution was established on the basis of the mutual correlations between the two methyl
groups (H,-16 and H,-17), both also showing correlations with C-13, C-14 and C-15. The
12-O-acetyl group was evidenced by the HMBC correlation from H-12 to its carbonyl carbon
(6, 170.6). The presence of 9-OH and 13-O-(isobutyryl) groups was indicated by the chemical
shifts of C-9 (5. 78.0), C-12 (6. 76.1) and C-13 (8. 64.9), and by comparison with known
tigliane analogues possessing the same substitution patterns (Aichour et al. 2014). The rel-
ative configuration of 1 was characterised by NMR comparison to 4,20-dideoxy-4a-phorbol-
12-benzoate-13-isobutyrate (Aichour et al. 2014) and analysis of ROESY data. The difference
between these two compounds was attributable to the O-substituents at C-12 and C-13,
and the remaining structural parts displayed highly comparable NMR data, which suggested
that the two molecules possessed the same relative configuration. Moreover, the ROESY
correlations between H-10/H-4 and H-10/H-18 suggested that they were pseudo-axially
bonded and a-oriented, while those of H-8/H-11, H-8/H,-17 and H-7/H-14 supported the
B-direction of H-8, H-11 and the cyclopropyl moiety. A typical vicinal coupling constant value
of 10.4 Hz between the trans-diaxial H-11 and H-12 confirmed that the acetyl group at C-12
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is B-oriented (Zhang et al. 2012). All phorbol derivatives isolated from Euphorbiaceae family
possess the configuration 3 for H-8 and H-11 whereas the configuration a was assigned to
H-10, H-14 and hydroxyl groups at C-9 and C-13 (Alberto Marco et al. 1999; Haba et al. 2013;
Aichour et al. 2014; El-Sherei et al. 2015). So, on a biogenetic basis, the same stereochemistry
is assumed for these compounds which constitute a common stereochemical group. The
structure of 1 was thus unambiguously characterised as 4,20-dideoxy-4a-phorbol-12(-
acetate-13a-isobutyrate.

Compounds 1-12 were tested for their cytotoxic activity against promyelocytic leukemia
HL60 and human erythromyeloblastoid leukemia K562 cell lines (Table S1) and their chemical
analogy allowed to get some structure-activity relationships. Compounds 1, 2, 4, 6, 8,9 and
12 exhibited weak cytotoxic effects against HL60 cell line, in a dose-dependent manner,
with IC,, values of 97, 53, 40, 45, 52, 40 and 58 pM, respectively. Compounds 4, 6, 8 and 9
showed weak cytotoxic effects against K562 cell line with IC,, values of 77.9, 78, 78.1 and
77 uM, respectively. Compounds 1,2 and 12 exhibited a selective cytotoxicity against HL60
cell line whereas, compounds 3, 5,7, 10 and 11 were not significantly active on the two cell
lines at the tested concentrations (Table S1). The phorbol derivative 1 was twofold less active
than the active triterpene compounds against HL60 cell and its selective cytotoxicity was
previously observed with tigliane derivatives on various cell lines (Fatope et al. 1996, Wang,
Ma et al. 2015). A moderate cytotoxic activity of Euphorbia triterpenes on various cell lines
was also previously observed (Wang, Liang et al. 2016). Comparison of cytotoxic activities
of compounds 4 and 5 indicated that a hydroxyl group at C-25 has a positive effect on the
bioactivity. When comparing the cytotoxic effects of cycloartane derivatives 2, 8 and 12
against K562 cell line, only compound 8 possessing OH group at C-25 showed activity. A
comparison of the bioactivity of cycloartenol 2 and its acetate derivatives (12) in terms of
chemical structure indicated that the substitution of an acetyl at C-3 in 12 did not influence
the activity. Compound 3 carrying an additional methylene group at C-24 was relatively less
active than the bioactive compounds 2 and 12, suggesting that an additional methylene
group at C-24 of cycloartenol has a detrimental effect for the bioactivity. Comparison of the
bioactivity of cycloeucalenol (5) and obtusifoliol (6) indicated that a methyl group at C-10
(6) is more favourable for the cytotoxic activity than methylene group (5).

3. Experimental
3.1. General experimental procedures

1D and 2D NMR spectra were performed in CDCl, on Bruker Avance DRX Il 500 instruments
(Karlsruhe, Germany). HR-ESI-MS experiments were performed using a Micromass Q-TOF
micro instrument (Manchester, UK). Optical rotations were determined in CDCI3 with a Perkin-
Elmer 341 polarimeter. TLC was performed on pre-coated silica gel 60 F,., Merck and were
visualised under UV light at 254 and 366 nm and by spraying the dried plates with 50%
H,SO,, followed by heating. Centrifugal Partition Extraction (CPE) was performed on a lab-
scale column of 303 mL capacity (FCPE300, Roussel et Robatel Kromaton, Annonay, France)
containing 7 circular partition disks, engraved with a total of 231 oval partition twin-cells
(=1 mL per twin cell). The CPE column was filled with the stationary phase at 200 rpm using
a KNAUER Preparative 1800V7115 pump (Berlin, Germany), the rotating was set to 1200 rpm
and a flow rate of 20 mL/min was maintained over the whole experiment in the ascending
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mode. Flash chromatography was performed on a Grace Reveleris system with dual UV and
ELSD detection equipped with a 40 g RP-C, ; column.The mobile phase was water and meth-
anol with a flow rate of 40 mL/min and the effluents were monitored at 205 and 254 nm.

3.2. Plant material

The roots and the latex of the plant E. clementei were collected in April 2013 from Khenchela
(north-eastern Algerian). A voucher specimen (Ec.04.13) was deposited in the Herbarium of
the Department of Chemistry, University Mentouri-Constantine, and authenticated by Prof.
Gérard De Belair (University of Annaba, Algeria).

3.3. Extraction and isolation

The roots (1 kg) of E. clementei were macerated in CHCI, (15 L) for 72 h at room temperature.
After filtration and concentration under low pressure, 21 g of CHCI, extract was obtained. A
part of the CHCI3 extract (15 g) was subjected to silica gel CC (90 x 5.5 cm), elution was
achieved using (n-hexane—-EtOAc, petroleum ether-EtOAc-MeOH) with increasing polarity
(1:0-0:1, 1:0:0-0:1:1). A total of 53 fractions (each 25 mL) was obtained. Fraction 11 was
subjected to silica gel CC eluted with petroleum ether-EtOAc (1:0-0:1) to afford 20 mg of
compound 3. Fraction 12 was subjected to silica gel CC eluted with n-hexane-EtOAc (1:0-0:1)
to give compounds 4 (3.6 mg), 6 and 5 (20 mg). Fraction 13 was purified using silica gel CC
eluted with n-hexane-EtOAc (1:0-0:1) to afford compound 7 (8 mg). Fraction 16 was purified
by Flash chromatography over RP-18 eluted by MeOH-H,0 (75:25-100:0) in 30 min, followed
by preparative TLCin CHCI3—MeOH (9:1) on silica gel to afford compound 1 (3.6 mg). Fraction
17 was subjected to silica gel CC eluted with petroleum ether-EtOAc (1:0-0:1) to afford
compound 8 (18 mq). Fractions 26-27 were purified on a Flash chromatography over RP-18
eluted by MeOH-H,0 (75:25-1:0) in 30 min to give compound 9 (40 mg).

The latex of E. clementei was collected from the aerial part by incision, pressure on the rib
and was concentrated under low pressure (1.14 g). The dried latex (500 mg) was subjected
to CPE fractionation. The biphasic solvent system composed of n-hexane-MeOH (1:1, v/v)
in CPE was used in the ascending mode (i.e. the upper n-hexane phase was used as the
mobile phase) to recover moderately non-polar compounds such as terpenoids derivatives
from 500 mg of dried latex. After pooling, the collected fractions on the basis of TLC profile
similarities, compounds 10 (23.5 mg), 11 (2 mg), 2 (4.5 mg), 6 (6 mg) and 12 (7.6 mg) were
obtained.

3.3.1. 4,20-dideoxy-4a-phorbol-123-acetate-13a-isobutyrate (1)

Colorless amorphous powder, []3 - 16.78 (c 0.30, CHCL,). HR-ESI-MS m/z 467.2404 [M + NaJ*,
(calcd for C,;H, ,NaO,; 467.2410). 'H NMR (500 MHz, CDCl,):  7.20 (s, H-1), 2.72 (dt, J = 4.2
and 6.3 Hz, H-4),2.38 (dd,J = 15.4 and 4.7 Hz, H-5a), 3.45 (brd, J = 15.4 Hz, H-5b), 4.75 (s, H-7),
1.90 (s, H-8), 3.42 (m, H-10), 1.70 (dd, /= 10.4 and 6.2 Hz, H-11), 5.45 (d, /= 10.4 Hz, H-12),
0.74 (d, J=5.1 Hz, H-14), 1.23 (s, H-16), 1.20 (s, H-17), 1.09 (d, /= 6.2 Hz, H-18), 1.82 (s, H-19),
1.77 (s, H-20), 2.15 (s, H-2"), 2.57 (sept, J=7.1 Hz, H-2"), 1.18 (d, J=7.1 Hz, H-3"), 1.18 (d,
J=7.1Hz, H-4").3C NMR (125 MHz, CDC|3): 0 155.6 (C-1), 143.2 (C-2), 211.8 (C-3), 49.3 (C-4),
30.0 (C-5), 134.8 (C-6), 124.3 (C-7), 40.9 (C-8), 78.0 (C-9), 47.1 (C-10), 43.2 (C-11), 76.1(C-12),
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64.9 (C-13),37.6 (C-14), 25.4 (C-15), 16.4 (C-16), 24.2 (C-17),11.9(C-18), 10.5 (C-19), 28.9 (C-20),
170.6 (C-1"), 21.1 (C-2'), 181.0 (C-1"), 34.3 (C-2"), 18.5 (C-3"), 18.7 (C-4").

3.4. Cell proliferation assay

Promyelocytic leukemia HL60 and human erythromyeloblastoid leukemia K562 cells were
spread onto 96-well flat-bottom plates at a density of 2500 cells per well, and then incubated
in RPMI 1640 Medium supplemented with 10% fetal bovine serum and 1% antibiotics. The
cells were then treated with the tested compounds for 72 h. The cell cultures were then
analysed using (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; thiazolyl blue)
salt (MTT) according to the manufacturer’s instructions (Promega Corporation, Charbonniéres,
France). Camptothecin was used as positive control with the same conduction. MTS is
reduced by cells into a coloured formazan product. Absorbance was analysed at a wavelength
of 540 nm with a Multiskan Ex microplate absorbance reader (Thermo Scientific, Paris,
France). The results of these assays were used to obtain the dose-response curves from which
IC,, values were determined. The values represent averages of three independent
experiments.

3.5. Statistical analysis

Results are expressed as mean + standard deviation (SD) from three independent experi-
ments. Statistical differences were calculated using a one-way analysis of variance (ANOVA).
Difference in means between two treatment groups was compared by Student’s t-test.
Significance was considered when p < 0.05.
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From the photochemical study of 3 Algerian plants Euphorbia clementei
(Euphorbiaceae),  Eryngium  tricuspidatum  (Apiaceae), Cladanthus mixtus
(Asteraceae), 42 compounds from which 3 are new, have been isolated and identified
by the use of chromatographic techniques of separation and purification (CC, TLC,
HPLC and EPC) and by spectral techniques e.g UV, NMR 1D and 2D, MS HRESIL
The latex and CHCL; extracts of E. clementei led to the isolation of 7 compounds,
one new diterpenoid, 2 monoterpenes and 4 triterpenes. 8 Compounds (3 phenols
glycosyls from which two are new, 2 monoterpenes, 1 coumarin and 2 flavonoids)
have been isolated from the methanol extract of E. tricuspidatum. The phytochemical
investigation of ethyl the acetate and n_butanol extracts of C. mixtus allowed the
isolation and identification of 27 compounds from which 15 flavonoids, 5 phenolic
acids, 5 quinic acids, 1 phenol glycoside and 1 monoterpene glycoside.

Key words: Euphorbia clementei, Eryngium tricuspidatum Cladanthus mixtus

terpenes, flavonoids, phenols, quinic acid
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