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Abstract : To investigate the chemical constituents from the leaves of Synadenium grantii and their anti-inflammatory activities
in vitro ,various column chromatography techniques such as column chromatography on silica gel,Sephadex LH-20 were used
to isolate and purify compounds and their structures were identified by spectral data including NMR and physicochemical
properties. Some compounds were evaluated for their inhibitory effects on lipopolysaccharide-induced nitric oxide production
in RAW264.7 cells. Ten compounds were isolated and identified as germanicol (1) ,euphol (2),1-octacosanol (3) ,B-sitos-
terol (4) , stigmasterol (5),ingol 7,8, 12-triacetate-3-phenylacetate (6 ) , kaempferol-3-0-q-L-rhamnpyranoside (7) , dau-
costerol (8),3,3,4'-tri-O-methylellagic acid 4'-0-B-D-glucopyranoside (9) , kaempferol-3-0-B-D-glucopyranoside (10 ).
Compounds 3 and 6-10 were isolated from the species for the first time ,among which compounds 3,6,8 and 9 were isolated
from the plants in genus Synadenium for the first time. Compound 9 shows good anti-inflammatory activity in vitro with an ICg,
values of 12.0 0.9 pM.
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AR Synadenium grantii 3 KEEF} ( Euphorbi-
aceae ) BAEL Kk JE Synadenium H8Y), J&=—Fh 7 r= T
FEMARFREZITREAR, J5 RAE S — T ML BAE ) 51 A S
DA, SRR AENFLA” o AR AT T
BZEH P TR o I R AR A 4 fk
AR FUBETT , I AR 1 7 A G K e — A A R
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) S Be- R (1 1) SR AL o7 1o B AR
MU I PEEAT T BIESY, IR W BT 2 AL W) T 1)
Jor Al
1 #RE7R=*

1.1 (HE5HH

JEOL ECS 400 MHz 4%t H: 4% 1% ( Peabody , MA ,
USA) ; ESI-MS( API2000 = PUZAT 351X , Applied
Biosystems , Foster City, CA) ; 43 #fr Fl 2 i 45 %0 HPLC
A Agilent 1100 HPLC( DAD F5:U#8 ) ; (1% 4% Zor-
bax SB-Cs (Agilent,4. 6 mm x 250 mm X5 um,1
mL/min;9.4 mm x 250 mm x5 pum,3 mL/min) ; 4§
A3 #rAY ( Spectroline , Westbury ,NY , USA ) ; Buchi R-
114 Jig ¥ 75 K AL ; CO, K48 (15 [E Heraeus A ] ) 5
T AES (P E M Z RS EARGRAE) ;
XDS-1B B8 i (B AL R AR S A R 2
Fi1) s B 60(0. 040 ~0. 063 mm,EMD Millipore , Bil-
lerica, MA, USA ) ; Sephadex LH-20 ( GE healthcare
Bio-sciences AB) ; MCI Gel CHP20P ; K fL#Jilg HP-20
(HAR,=25); W26 I GF 254 ( Merck KGaA,
Darmstadt Germany ) , 1F. & k¢ . TR £ g . &40 . s
( Fisher Chemical, Certified ACS, Fair Lawn, NJ,
USA) 5 HoAt a5 Ay 3 pr 4l ;. —HIERTEAR ( DMSO) (g
Wi (MTT) Ji§ZHE (LPS) (Sigma A A]) ; DMEM K
FEIEWF HyClone ™28 &) ; i 4= ifi 75 ( FBS) g i
TLRAUA P RHCA BRZA W 5 NO A I 0] & (B i
“RAEYREARAF) o

B OB 3R K [E K98 0 Mohamed-Elamir

F. Hegazy # #% R £ J1 % %€ & Synadenium grantii
Hook F. () T A5 A (4% 20161201 ) £E T 26
P B TR 2R A2 5 AR ) 3R Paul W. Paré [
P E o /R A i RAW264. 7 254
e A 0 ) R 5 M B T AR A P R AL
1.2 BBE5SE

TR = AR (900 g) , & 4 # e, 3 L
CH,Cl,-MeOH(1: 1, V/V) 1 & W = il =7 1t #2 1 3
YK, A I R IR U v 4 B R, AR BOR B
63.5 g, W LIRIRTF 46.9 g ZREMCHE (438 (0. 040 ~
0.063 mm) 43, LAIE O Jt- 2. 2 £ T8 22 G5 06 5 e it
(100: 1—1:100) , 45 62 I~ 43 F1 ~ F62, HUK 7>
F15 A s, IE O bi-L R O lg (60 1) Vet
F1£2 Sephadex LH-20 #1:F CH,CL,-MeOH(1: 1) BEfR
LAY 1(20.0 mg) , 4> F19 Zmd ot (g iy 1
Clt-L MR MR (20 1—4: 1) YEMiAF &9 2 (10.2
mg) . i F26 LRk AR (3 1E O k- LR LT (4
DA 3(3.6 mg) |, s F30 Zerd At ik
IECE- R TR (4: 1) YRS 5 3 A R ZR B 5
F26a-F26¢,F26a 2 F 45 546 &9 4 (50.0 mg) ,
F26c 2R A 03/ 1 O bE- L BR LT (10: 1) 15
A9 5(40. 1 mg) ;374> F38 |- Sephadex LH-20 #3:
% CH,Cl,-MeOH(1: 1) PEBEAS 2 4 F B IR KW 4
F38a fil F38b, F38a 2 RP-HPLC/ Z,Ji-7K (4: 1—9:
) BREEVEAHE G 6 (15.3 mg) . i) F6O £ fik
e kEF CH,CL,-MeOH-H, 0 (200: 10: 1) #5453 4
WYLy F60a ~ F60c , F60a 28 PRk A 43 B 1504
¥ 8(30.6 mg) , F60c 4 Sephadex LH-20 f+ MeOH
VEMARAL G 7 (8 mg) o Y4y F62 IR FLIML AR g
MR ALK 50% F1 95% £ T 7K Vs i e it , B 50%
OB AR A 1 CH,CL,-MeOH (202 1—-5: 1)
BB LGRS 4 NURYR 4 F62a ~ F62d, F62a 2 RP-
HPLC | MeOH-H,O 5 B ¥ i 51k &4 9 (9.4
mg) ,F62d %4 Sephadex LH-20 4 1)) MeOH ¥t i 151k
A¥10(7.0 mg)
1.3 {RSMERSFMATEEFESR
1.3.1 e &5k

O E A I RAW264. 7 /NELE B A 42 1 x
10° A~/mL, 200 wWL/FLIEFT 96 FLHRF, H#& 10%
FBS ) DMEM ;% #:F 37 °C 5% CO, B rpbs
F5 24 h JE FREFRIE B [F] R BE 1 35 43 Lk
A% 03,125 .6.25 12.5.25 50 pM 4ksiis 3t
24 h BELHBE 3 AN AL, MTT 20 5 40 MLA7 5 %
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1.3.2 HEEMRGE

BRSP4 5 DMSO FE il i 50 M iy
VS WA R it 48 VL, 225 s FH TG I T 35 R M R . [
FEFAFEEIRAME 24 h J5 3359255, A 100 pL ik
JEh0.3.125.6.25 .12.5 .25 .50 pM [ &5 Sk Ak
BYIERT 4 h, B 3 DR, I AL TRk
FE 1 weg/mL (1% LPS HIF A0 Mo 4k 2L 45 5% 20 h, B
L, BRI, R 20 96 FLAR , 45 1R 5] A vt i
FHE 75, 7E 540 nm K HEFFR O & NO,
THE BB e B2 (1G5 )
2 RHER
2.1 ZEMETE

EWM1 HEHR(ECKE-CROBE);
mp. 179 ~ 181 °C , ESI-MS: m/z 465 [M + K]*_'H
NMR (400 MHz, CDCL, ) 8:0.75(3H, s, H-23),0. 83
(3H,s,H-25),0.89 (3H, s, H-24),0.93 (6H, s, H-
26,27),0.94 (3H,s, H-28),1.03 (3H, s, H-29),
1.08(3H,s,H-30),3.46(1H,dd,J = 5.6,11.0 Hz,
H-3),4.86 (1H, s, H-19);"” C NMR ( 100 MHz,
CDCL,)5:142.9(C-18),129.8(C-19),76.4(C-3),
51.1(C-5),49.3(C9),43.5(C-14),41.1(C-8),
38.9(C4,13),38.5(C-1),37.8(C-16),37.7(C-
22),37.5(C-10) ,34.6(C-7) ,34.5(C-17) ,33.5(C-
21),32.3(€20),31.5(C-29),29.3(C-30),28.4
(C-23),27.6(C-15) ,26.4(C-12) ,25.6(C-2),25.4
(C-28),22.3(C26),21.1(C-11),18.4(C-6),16.7
(C25),16.2(C-24),14.8(C27), D FHIES X
R AR — B SR A 1 S N HURE B,

kEW?2 HEMHR(IECKE-CROBE);
mp. 116 ~ 118 °C , ESI-MS: m/z 465 [M + K]*_'H
NMR (400 MHz, CDCL, ) 8:0.76 (3H, s, H-18) ,0. 79
(3H,s,H-29),0.86(3H,s,H-30),0.89(3H,d,J =
6.4 Hz, H-21),0.96 (3H,s, H-28),1.00 (3H, s, H-
19),1.60(3H,s, H26),1.68 (3H,s, H27),3.24
(1H,dd,J = 11.8,4.6 Hz,H-3) ,5.10(1H,t,] =
7.0 Hz,H-24) ;" C NMR (100 MHz,CDCI,)§:134.2
(C-9),133.7(C-8),131.1(C25),125.4(C-24),
79.2(C-3),51.1(C-17),50.2(C-5),50.1(C-14) ,
44.2(C-13),39.1(C4),37.4(C-20),36.6(C-10),
36.5(C-1),35.4(C-22 ),31.2(C-16),30.9 ( C-
15),28.2(C-12),28.1(C-29) ,27.8(C-7) ,26.6(C-
28),25.9(C-27),25.1(C-23),24.5(C-2),21.6(C-
11),20.3(C-19),19.1(C-21),18.8(C-6),17.8(C-

26),15.7 (C-18),15.6 (C30), LI F%# 5 X
R AR — B SR 2 M R

&3 HEBAR; ESI-MS: m/z 392 [ M-
H,0]".'"H NMR (400 MHz, CDCL,)§:0.88 (3H,t,J
= 6.5 Hz,H-28),1.26 (-CH,) ,3.65(2H,q,J =
6.6 Hz,H-1); "C NMR (100 MHz, CDCI,) §:63.3
(C-1),33.0,32.1,29.9,29.8,29.6,29.5,25.9,
22.9(Z MW CF5) ,14.3(C-28) , DI 8
HCHR Y AR B A 3 M NI T
=38

eaw44 LEHH(ECK-CROE);
mp. 136 ~138 °C,'H NMR (400 MHz,CDCI,)$:5. 35
(1H,d,J = 5.2 Hz,H-6),3.52(1H, m, H3a),
1.00(3H, s, H-19),0.92(3H,d,J = 6.5 Hz, H-
21),0.84(3H,t,J = 7.6 Hz,H-29),0.83(3H,d,J
= 7.0 Hz,H-26),0.81(3H,d,J = 6.9 Hz,H27),
0.68(3H,s,H-18) ;" C NMR (100 MHz, CDCL, ) §:
140.9(C-5),121.8(C-6),71.9(C-3),56.9(C-14) ,
56.2(C-17),50.2(C9),45.9(C-24),42.4(C4),
42.4(C-13),39.9(C-12),37.4(C-1),36.6(C-10),
36.2(C-20),34.0(C22),32.0(C-7),32.0(C-8),
31.7(C-2),29.3(C-25),28.3(C-16),26.2(C-23),
24.4(C-15),23.2(C-28),21.2(C-11),19.9 ( C-
27),19.5(C-19),19.1(C-21),18.9(C-26),12.1
(C29),11.9(C-18) , L) b %5 3cmk' ™) s A —
AL A 4 508 R B-AF BT

HEWS HEHH(LROMEE); mp. 165 ~
167 °C ,'H NMR (400 MHz, CDCl;) §:5.36 ( 1H,
br.d,J = 5.0 Hz,H6),3.55(1H, m, H3),0.69
(3H,s,CH,-18) ,0. 83(3H,s,CH,-19) ,0.91(3H,d,
J = 6.0 Hz,H21),5.13(1H,dd,J = 8.0,15.1
Hz,H-22),5.01(1H,dd,J = 8.0,15.1 Hz,H-23),
0.84(3H,d,J = 6.3 Hz,CH,-26),0.79(3H,d,J =
5.5 Hz, CH,27),0.81 (3H,t,J = 7.4 Hz, CH,-
29);" C NMR (100 MHz, CDCL,) §:141.0 (C-5),
138.5(C-22),129.6(C-23),121.9(C-6),72. 1 (C-
3),57.1(C-14),50.4(C9),57.0(C-17) ,51.5(C-
24),42.6(C-13),42.5(C-20) ,40.6(C4) ,40.0( C-
12),37.5(C-1),36.8(C-10),32.2(C-7),32.2(C-
8),32.0(C-2),31.9(C-25),29.1(C-16) ,25.6(C-
28),24.6(C-15),21.4(C27),21.2(C-11),20.2
(C21),19.6(C-19),19.2(C26),12.5(C-29),
12.3(C-18) o LA %t 5 emk ' 4l — B0, S e
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EY S hE B,

wEW6 PHEMA;ESI-MS: m/z 611 [M +
H]*.'H NMR (400 MHz,CDCl,)$8:2.76 (1H,dd, J
=15.0,9.0 Hz,H-1"),1.67(1H,d,J = 15.0 Hz,
H-1'),2.50(1H,m,H-2) ,5.14(1H,d,J = 8.6 Hz,
H-3),5.39(1H,br s,H-5),5. 14 (1H,br s, H-7),
4.52(1H,dd,J = 1.9,10.7 Hz,H-8),1.09 (1H,
dd,J =9.0,10.9 Hz,H9),1.02(1H,dd,J = 9.0,
10.9 Hz,H-11) ,4.81(1H,dd,J = 3.4,10.9 Hz,H-
12),2.86(1H, qd,J = 3.8,7.1 Hz, H-13),0.91
(3H,d,J = 7.5 Hz,H-16),2.06 (3H,d J = 1.2
Hz,H-7),1.04 (3H,s, H-18),0.81 (3H,s, H-19),
1.04(3H,d,J = 7.1 Hz,H20),1.96,2.06,2.09
(% 3H,s,3 x CH,C00),3.70 (2H,br s, H-7"),
7.26 ~7.33(5H, m,H2",6",3",5",4") ;" C NMR
(100 MHz, CDCL, ) §:207.7 (C-14),170.5,170. 8,
170.4 (3 x CH,C0),170.3 (C-8"),139.4 (C-6),
133.8(C-1"),129.3(C-3",5"),128.6 (C2',6"),
127.2(C4"),117.3(C-5),77.0(C-7) ,76.9(C-3) ,
73.4(C4),71.6(C-8),71.2(C-15),71.1(C-16) ,
70.7(C-12),43.1(C-13) ,41.5(C-7"),31.5(C-1),
29.8(C-2),29.6(C-11),29.2(C-18),24.7(C9),
20.7,21.0,21.1(3 x CH,C0),19.4(C-10),17.6
(C-17),16.2(C-19),13.5(C20), DI EHIEE X
R A — B, AL A 6 ME5E N Ingol 7,8, 12-tri-
acetate 3-phenylacetate

WwEWT WK K, ESI-MS m/z:455 [ M +
Na]*,"H NMR (400 MHz, (CD,),C0)8:0.90(3H,
d,J = 5.8 Hz, H6"),3.86 (1H, m, H2"), 3. 69
(1H,m,H-3"),3.30(2H, m,H4",5") ,5.54(1H,d,
J = 1.2 Hz,H-1") ,6.27(1H,br s,H-6) ,6.47(1H,
brs,H-8),6.91(2H,d,J = 8.4 Hz,H-3",5"),7.80
(2H,d,J = 8.4 Hz,H2",6'),12.72(1H,s,5-0H) ,
4.20,3.86 (4 1H,br s,7,4'-OH) ;" C NMR ( 100
MHz, ( CD,),C0) 8:179.3 (C4),164.9 (C-7),
163.2(C-5),161.0(C4"),158.4(C-2),158.0(C-
9),135.7(C-3),131.7(C2",6"),122.5(C-1"),
116.3(C-3",5"),105.8(C-10),102.6(C-1"),99.5
(C-6),94.5(C-8),72.9(C4"),72.1(C=2"),71.5
(C-3"),71.3(C-5"),17.8 (C-6") , LA b ¥l 53
R AR — B SR S T S M L2 ) -3-0-aL-
IR B2

EWS AEBAKCEM-FE);'H NMR

(400 MHz, DMSO-d, ) 6:5.33 (1H, s, H-6) ,4.42
(1H,t,J = 5.8 Hz,H-3) ,4.22(1H,d,J = 7.8 Hz,
H-1"),0.65(3H,s,CH,-18),0.95(3H,s,CH;-19) ,
0.90(3H,d, J = 6.5 Hz,CH,-21),0.83(3H,t,J =
6.2 Hz,H29),0.81 (3H,d,J = 7.0 Hz, H26),
0.79(3H,d,J = 6.9 Hz, H-27);" C NMR ( 100
MHz,DMSO-d, ) §:141.3(C-5),122.3(C-6),100. 8
(C-1'),79.0(C-3),56.2(C-14),55.4(C-17) ,49.6
(C9),45.1(C24),41.9(C-13),39.3(C4),38.2
(C-12),36.8(C-1),36.2(C-10),35.5(C-20),33.4
(C-22),31.5(C-8),31.4(C-7),29.3(C-2),28.7
(C25),27.8(C-16),25.4(C23),23.9(C-15),
22.6(C28),20.6(C-11),19.8(C=27),19.1( C-
26),18.9(C-19),18.6(C-21),11.8(C-29),11.7
(C-18),73.5(C2"),76.9(C-3"),70.1(C4"),76. 8
(C-5'),61.1(C6"), L b %¥d 5 scmk'"™ JA —
AL G 8 Y NI E M

LEW9 AR (HE); mp. 266 ~ 267
°C ,'H NMR (400 MHz, DMSO-d,)5:7.85(1H,s, H-
5'),7.66(1H,s,H-5),5.48(1H,d,J = 8.4 Hz, H-
1'),5.17(1H,d,J = 8.4 Hz,2"-OH),5.08 (1H,
d,J = 5.3 Hz,4"-OH) ,4.58 (1H,t,J = 5.3 Hgz,
3"".0H), 4.10 (3H, s, 3-OCH, ), 4.05 (3H, s, 3'-
OCH,) ,4.01(3H,s,4-0CH,) ,3.70(1H,m ,H-2"") ,
3.52(1H,m,H-3""),3.36 (2H, m,H4"",5"") ,3.24
(2H, m, H-6"") ;" C NMR (100 MHz, DMSO-d; ) §:
158.5(C-7"),158.2(C-7),154.4(C4"),151.9(C-
4),141.9(C-2"),141.3(C-3"),141.2(C-2),140.9
(C-3),113.7(C6"),112.9(C-1"),112.7(C-6),
112.4(C-1),112.1(C-5),107.6 (C-5"),101.3 (C-
1'),77.3(C-3""),76.5(C-5""),73.3(C=2""),69.5
(C4'"),61.7(3'-OCH,),61.4(3-0OCH,) ,60.5 (C-
6''),56.8(4-0CH,) . DL % 5 3cilik™ A —
B AL EY 9 KEh 3,43 -= H A FLEEL R4 -
O-B-D- Mg 2 W

wE&W 10 Ak AK;'H NMR (400 MHz,
CD,0D)5:8.06(2H,d,J = 8.9 Hz,H-2",6"),6.89
(2H,d,J = 8.9 Hz,H-1",5"),6.41(1H,d,J = 2.1
Hz,H-8),6.21(1H,d,J = 2.1 Hz,H-6) ,5.26(2H,
d,J] = 7.5 Hz,H-1"),3.69(1H,dd,J = 2.3,11.9
Hz,H 6"),3.53 (1H,dd,J = 5.4,11.9 Hz, H,-
6"),3.43 (2H, m, H-2",5"),3.19 (2H, m, H-3",
4");"C NMR (100 MHz, CD,0D)§:179.5(C4),
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166.2(C-7),163.1(C-5),161.6(C4"),159. 1 (C-
2),158.6 (C9),135.4 (C-3),132.3(C2",6"),
122.8(C-1"),116.1(C-3",5") ,105.7(C-10) ,104.0
(C-1"),99.9(C-6),94.8(C-8),78.5(C-5"),78. 1
(C-3"),75.7(C2"),71.4(C4"),62.6(C-6"), L
B STk Y AR — B, Sk A 10 SE AL
25 -3-0-B-D-ML i A
2.2 FMAUEYHEBSMEREYE
oA A P A MR PR AP AR I PESE R SR 1

N AEEY1.2.6.7.9 F110 7650 wM ¥R B X 40
BAU R (a9 MK LPS 5T RAW
264. 7 IR NO 19 IC M 12.0 0.9 pM, i
N T R B IE E. LE Y 1.2.7 F1 10 (1)
IC, B 4514 28.0+1.6.30.8 £2.0.38.4 £2. 1
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Table 1 Cytotoxicity and anti-inflammatory

activity of some compounds

i At PUA I
wEYy Cytotoxic activity — Anti-inflammatory activity
Compound
Toxic dose( uM) ICs (M)
1 >50 28.0+1.6
2 >50 30.8£2.0
6 >50 >50
7 >50 38.4+2. 1
9 >50 12.0£0.9
10 >50 33.5+1.7
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