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CSIC~S of jl-utosterol; /hm~ieryl ghcOslde; co-hydroxy fatty acrd esters of ghrcosc: ferubytalkanor a&.% I- 
monoglyczrda of ferubylatkanor rids. 
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Abstract-The esters of n-fatty acids and w-hydroxy n-fatty acids of B_sitostaol, r+ucox and fen&z acid (nuns and 
cis) as well as &sitostcrol, fatty acids and /?-sitostcfyl-/?+ghrcoscojide were isolated from three Virola spa&x and 
identified by optical data and chemical reactions. A novel series of acidic esters derived from C22-C2p o-hydroxy fatty 
acids and cis- and Irons-fcrulic acid is reported for the first time. These compounds also occurred as the corresponding 
diater I-monoglycerides whereas the o-hydroxy acids themselves were also present as the corresponding gluoosyl 
esters. 
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INTRODUC7lON 

Plants of the myristicaaous genus. Viroh, have ban the 
subject of cthnobotanical. phytochcmical and pharmaco- 
logical studies because of their uses as hallucinogens and 
folk medicines in South America [I. 21. We found that the 
bark of V. sebijPra. which is the botanical soura of snuffs 
made by South America Indian tribes [ 11. contained new 
alkaloids [3]. but the barked wood of V. sebifiro. barks of 
V. surrnumensis. V. melinonii and V. carinata which are not 
used for intoxication [I] had no alkaloids. We have 
reported 1 I ncolignans in V. curinara [4-71. which is used 
to treat a disease causing blotched discolouration of the 
skin [I] In this report. esters of long chain fatty and u)- 
hydroxy fatty acids were isolated from the barks of V. 
sebifera. V surinamensis and V. melirwnii but not in the 
barked wood of V sebifera and bark of V. carinata [4-71. 

RESl:I.Ts AND DISCUSSION 

The methanol extract of V. sebijero bark was treated 
with S Y, awttc acid to remove basic compounds. The 
prcctpnate was dissolved successively in n-hcxanc. hen- 
zene and chloroform. The n-hcxanc soluble portion was 
chromatographcd on a s~liat gel column and three 
fractions (I- 3) whtch clutcd with 30% methanol in 
chloroform were separated and purified by additional CC. 
Fractton I was /3-sttosterol. Fraction 2 was a mixture of 
long chain fatty acids (IR. ‘H NMR and mass spcctrom- 
etry). Theu carbon numbers were determined as 16.17, 18. 
22. 23. 24, 25 and 26 by GC-MS of their corresponding 
methyl cstcrs. Fraction 3, the last clutcd. was a whrtc 
powder whtch showed ahphattc. carbonyl and hydroxy 
groupsonIR ‘HNMRsuggcstcdthatitwascomposedof 
three motetics. long chain fatty acids. B-sitosterol and 
sugar. The ion m/z 396 was detected as base peak in the 
mass spectrum which could be a fragment derived from /I- 
sitostcrol Acid hydrolysis gave three components which 
were identihed as @-sitosterol. a mixture of fatty acids and 
glucose. Three acctyl protons appeared at d 2.02.2.04 and 
2 07 ppm in the ‘H NMR spectrum of the acetate derivat- 

ive of fraction 3 It suggested that two of the five hydroxy 
protons of the glucose moiety were occupied by substi- 
tutions of carboxylic acid and /I-sitosterol. Alkaline 
hydrolysis of fraction 3 allbrded carboxylic acids and a 
glycoside. The carbon numbers of the former were 16. 18. 
22- 26 by GC and GC-MS as methyl esters; the latter was 
identical wtth f-action 4 by co-TLC. This fraction was 
cluted with 407; methanol in chloroform and was ob- 
tained as a white powder assumed to be a glycostdc of /3- 
sitosterol from its blue-violet colour when heated with 
10% sulphuric acid after TLC,and from its IR, ‘H NMR 
and mass spectrum. Acid hydrolysis atTordcd /I-sitostcrol 
andglucose. ‘H NMR offraction4anditsacetatcshowcd 
that the anomeric proton of glucose appeared at 64.20 (J 
- 8.0 Hz) and 4.61 (I = 8.0 Hz) ppm. respectively. This 
suggested that /I-sitostcrol could be oriented at position I 
of glucose with a /I-linkage. B-Sitostcryl+cqlucoside is 
commonly found in nature [8]. The carboxylic acids 
connected to glucose in the compounds of fraction 3 were 
at the hydroxy at position 6 of o-glucose because the 
mcthylene protons appeared at d 4.40 and 4 SO (J = 13.0, 
2.0 and 13.0.4.0 HI respectively) whtch were at lower field 
than those of other protons on carbons bearing hydroxy 
groups. Thus fractton 3 was a mixture of acyl derivatives 
with the ester linkage at 6 of glucose of compound 4; 6’- 
acyl-/?-sitostcryl-fl-Dglucosc carbon numbers 16. 18. 
22-26). whtch have been isolated in nature [&IO]. 

Fraction 5 was clutcd by 40 Y0 methanol in chloroform 
and was obtained as a white powder. the ‘H NMR of 
which showed glycosyl and whydroxy fatty acid moieties. 
An anomcric proton [ 64 30 (I = 8.0 Hz)] and five aatyl 
protons (2.00.2.02.2.04.2.07 and 2.09). three tnethinc and 
two methylcnc protons on a carbon bearing acetyl group 
and an anomcrtc proton for its acetate on ‘H NMR 
suggested that fraction 5 was a mixture of glucosyl esters, 
of which the w-hydroxy acyl group was attached to 
position 1 of rzglucosc through a /3-linkage. It was 
hydrolysed to give glucose and o-hydroxy fatty acids 
(C1r-Cr7). Such compounds have not previously been 
isolated from the plant kingdom. 
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CH=CH-COO(CH,)n-COOR 

FracWn6. R = H n = 21-27 

Frrcth 7 : R - OCH,-CH(OH)-CH,OH 

n = ?I. 23-28 

The benzene-soluble portion of the extract was chro- 
matographed to obtatn two fractions (6 and 7) eluting 
with 20% methanol in chloroform. Fraction 6 clutai with 
cyclohcxantithyl aatatc (1: 1) on a second CC and was a 
white powder that showed aliphatic, aromatic. hydroxy 
and carbonyl groups on IR. ‘H NMR showed that it was 
composed of two motcttcs. One was rrMs- and c&3(4)_ 
hydroxy+tmethoxy cinnamk acids (rronr; majork aro- 
matic protons [rrans 66.92 (d. J - 9.0 Hz), 7.09 (d. I 
= 2.0 Hz) and 7.10 (dd. I - 2.0 and Y.0 Hz) and cis: 6.89 
(d.l - 8.5 Hz),7.14(dd.I - 2.0and8.5 Hz)and7.58(d.J 
= 2.0 Hz), mcthoxy (63.96) and ethylene rrms: 66.32 and 
7.65 (I = 16.0 Hz) and cis: 5.83 and 6.84 (J - 13.0 Hz)]. 
the other was for an wcorboxy fatty alcohol group 
showing two distinctive mcthykncs connected lo an 
oxycarbonyl r64.22 (rrans) and 4.14 (cis)] and to carbo- 
nyloxy (62.32, triplet. trwts and cis), two mcthykncs 
connbacd 10 the mcthylcncs described above (61.63, 
tripkt) with the rest of the mcthykncs as a long aliphatic 
chain (61.27, s). Furthermore the alcohol moiety was 
determined to be a mtxture of mrboxy fatty alcohols. 
sina [ M ] * ions, m/r 616.602.588.574.560 and 532, were 
detected on El-mass spectromctry, which corresponded 
10 carbon numbers 28. 27. 26. 25, 24 and 22. rcspccttvely 
The phcnolic hydroxy and the carboxylic groups of 
fation 6 were confirmed by obtaining its methyl dcrivat- 
iva. of which thra methyl protons for ethers and ester 
appeared a1 63.68 and 3.Y4 on ‘H NMR, respectively. and 
for which [M] * ions (m/z 616, 588 and 560) cor- 
responded 10 theaddition of 2X mu 10 the [M] * ions (m/z 
588. 560 and 532) in the mass spectrum. The hydroxy 
monomethoxycinnamtc acid moiety was ferulic acid 
(commcrctally available) but not tsoferultc acid prepared 
from caffeic acid [l I] on co-TLC and ‘H NMR. It was 
suggested from all these spectra that fraction 6 would be 
composed by esters of mm and cis ferultc acrds and o- 
hydroxy fatty acids. Fraction 6 was hydrolyscd with 
barium hydroxide lo obtatn a mtxturc of ferultc actds and 
a mixture of w-hydroxy actds. The rrans form of the actds 
was confirmed by comparison of TLC and ‘H NMR wtth 
an authentic sample. The cis form was identical with an 
isomer obtained from an authentic rr0n.s sample by 
irradiation with UV (254 nm) in methanol [ 121 The 
hydroxy acid fraction was acctylatcd and mcthylatcd and 
acttyl and methyl protons were detected by ’ H NMR. 
Their [ M ] * ions were detected al m/z 413.427.441.45s 
and 469 using GC-Cl-mass spectromctry. corresponding 

to cz2. Cz,, C1,. C2, and CI,, respectively. The major 
compounds were C1, and C,,. Thus fraction 6 was 
composed of a mtxture of Cz2 _1, o-hydroxy acid esters of 
cis- and rrons-ferulic acid, which was also found in barks 
of V. sebifera and V. melinonii. 

Fraclion 7 was a white powder which was elutcd with 
cyclohexantithylacetatc (I : 3) by CC and conststcd of 

similar components 10 those of fractton 6 but contained in 
addition a glyarol moiety on ’ H NM R [d 3.68 (ZH). 3.YO 
(IH) and 4.22 (ZH)]. They were mono substituted on 
position I of glycerol. sina only one methylcne proton of 
glycerol (64.22) shifted downfield. Its aatate derivative 
showed three aalyl groups; one for phenol (62.36) and 
two for alcohols (62.10 and 2.11) on ‘H NMR. Several 
[ M ] l ions were detected for fraction 7 (m/z 704.690.676. 
662.648.634 and 606) and its acetate (m/z 774. 746. 732 
and 7 18) confirming that they were monoglyartdes of w- 
feruloyl fatty acids. Only two phcttolic mcihoxy protons 
(63.94) were detected for the methyl derivatives of 
fraction 7 by ’ H NM R. The methyl derivative was further 
acetylatai 10 give an aataie. the ’ H NMR of which 
indicated the presence of two aliphatic aatyl protons 
(62.08 and 2.09). Hydrolysis of fraclion 7 with HCI 
followed by methylation gave a product which was 
identical with the melhyl derivatives of fraction 6 on TLC 
and from their optical spectra. Fraclion 7 was then 
hydrolyscd with barium hydroxide followed by methy- 
lotion 10 give 3,4dimcthoxy cinnamic acid methyl esters 
(rronr and cis)and whydroxy fatty acid methyl esters. GC 
and GC-MS of these fatty acids showed their carbon 
numbers 10 bc only 24. 26 and 28. Thus fraction 7 was a 
mixture of I-(w-feruloylalkanoyl) glyarols of carbon 
numbers 22.24.25.26.27.28 and 29. Fraction 7 was also 
detected in bark of V. surinumensis. There have been 
previous reports of esters of hydroxy cinnamtc acids such 
as caffeic acid, ferulic acid. and fatty alcohols (C, s 10 C1,). 
fatty acids (1.26diol) and w-hydroxy fatty acids (C,, and 
Czs) and a few glyarides in nature [ 133. 

Fraction 8 was isolated from the bark of V. surinantensis 
and V. melinonii but not from barks of V. sebijera and V. 

corirtaro [4]. The hexane soluble portion was chromaio- 
graphed with cyclohexancchloroform on silica gel 10 
elute fraction 8 as a white powder. The components were 
esters of B-sitosterol and fatty acids; the mcthylcnc 
protons likagcd to the carbonyl group of the actd moiety 
appeared at 62.28 (triplet) on ‘H NMR. However. [M] l 

tons could nol be detected by El-mass spcctrometry 
Fractton 8 was then compared with authentic palmityl-@- 
sttostcryl ester [14] on TLC. GC and GC-MS, whtch 
suggested that it was a mtxture of fatty acid b-sttostcryl 
esters wtth carbon numbers of 15 and 16. The latter only 
has been found before in Epilobium spcc~r? [ 151 

EXPFJUMCNTAL 

Barks of Y scbij~o (4.3 kg). I’ swuwvti~ (4 2 kg) rad Y 
mrfinontt (1.7 kgl and barked wood of Y srbtjcT4 (4 kg) were 

extractal with MeOH. Erh extract was treated Prlth 5 3, HOAc 

to separate filtrate and ppt The former was tested for a1kalods 

with DragcndortT’s reagent. The latter was drssolvcd in n-hcxanc 

to obtam solubk and msoluble portions. The msoluble portion 

was tratcd with C,H, to obtain again solubk and msoluble 

portions The latter was [rated vcth CHCI, to prod- soluble 

and insoluble pomons The latter was tratbd wrth EtOAc to 

yield again solubk and insoluMc portroos Each soluble portion 

from ach matertal was subpcted to CC All spots were dctacd 

on TLC by fluoraccncx (254nm) rndior with I0Ye HrSO. 

followed by hating Frrccrons l-5 ucrc obtamcd from the 

hcurte-soluble portion by CC elution wrth a gradient system of 

CHCl, and McOH Fractions 6 and 7 were obtamal from the 

C,H, soluble portron by CC with CHCI, and McOH Fnmon 8 
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was scp from the hexam soluble portion of V. surimxmedc and V. 

melhnii htks by CC 

Frocrions I (yidd 0.01%) and 2 (yidd 0.007 7:) were identilkd 

as j3-sitostaol and fatty aads. respectively. by compuison with 

authentic compounds mmp. TLC. GC and GC-MS (as Me 

esters). Frocrion 3 (yield O.OO1~O), a white powder, was acyl /I- 

sitosteryl glucoside by IR, ‘HNMR and MS. Acetylation 

(Ac,O/pyridinc with hating) gave the acetate. which was de- 

tennined by ‘H NMR. Acidic hydrolyw: frastion 3 (IO mg) m 

dioxan (1 ml)aad H,O (0.5 ml) was rcfluxal in dil. HCl (I ml) for 

3 hr. dried. dixsolvai in CHCl, and extracted Mth 5 “/. NsOH to 

remove B-sitostaol In the CHCI, phase. which was confirmed by 
cornprison with l uthentw compound (TLC) The H,O phase 

wax acid&d rad extracted with Et,0 The Et,0 phase was 

methyLted with CH,N,. GC-MS m/z [M] l 270.298.354.368. 

382. 3% and 410. R,s on GC of the H,O phase after silylation 

gave the same R, as authentic silyl ~gluoorc. Alkaline hydrolysis: 

fraction 3 (IO mg) was rclluxed in 5 Y0 NaHCO, m 50 % MeOH 

for I hr. the MeOH removed and crtr~ed with Et,0 to give the 

hydrolysis produst. which was confirmed to be &sitosteryl 

glwnsidc by TLC. The H,O w was acid&d ad extracted 

with Et,O. from which fatty mds were obrolned 

Frocrion 4 (yield O.OOS%), a white powder, identified as fi- 

sitostayl glucoside by comparison of optical data [8] and 
hydrolysis products /3-sitosterol and ~glucose. 

Frocrh S (yield OOOOS%), a white powder. ‘HNMR 

(CD,OD and CDCl,) dppm 1.29 [s. (CH,) x n-41. 160 (4H. m. 

CHa x 2A2.34(2H,b.CHI ClOL3.0~5.0(9H.m,CIi, OHand 
CH*). Acctylation with Ac,O/pyridme gave an acetate: 

‘H NMR (CDCI,) ppm 1.26 [s. (CHI) x n]. 1.60 (4H. m. CH, 

x 2). 2.00. 2.02.2.04.2.07.2.09 (3H x 5,s. COCH, x 5). 2.30 (2H. 
r. J - 7.OHz CH,-CO). 3.70 (IH. br. H-S’). 4.15 (IH. br d. J 
-l2OH~,H~).4.27(IH.dd.J-4.J~nd25Hz.HH-~).429 

[2H. ovcrhppai. (CH*). CH,. @AC)]. 4.50 (I H. d. J - 8.0 Hr. 

H-l’A4.92 (1H.r. J - 8.0 Hz H-2’). 508 (1H.r. J = 8.0 Hz H4’). 

5.21 (IH. r. J - 9.0 H7. H-3’). Hydrolyus: fraction 5 (4 mg) was 

rcfluxed m IO?, HO (2 ml) in dioxan for 2 hr and cvapd to 

dryness. H,O was addal and the ac~Is extracted with Et,O. the 

ahhols rcmamed m the H,O phase. Me esters: GC-MS mir 

[M] l 370.384.398.412.426and 440 Theakohol moiety was D 

glucose by GC after vcp. of tbc TMSI derivative m ether 

Frocrm 6 (yield O.oOl~O), a white powder. UV iEH nm 324. 

296 (sh). 234.216 (sh). 204. IR vz cm - ’ 3530.2930,2850.1700. 

1620.1590.1500.1445.1260.1170. ‘H NMR (CDC-l,Ldppm 1.27 

[s. CHz x (n-4)]. 1.63 (4H. m. CH, x 2). 2.32 (2H. r. J - 7 3 Hr. 

CH,XOA 3.% (3H. s. DC-H,). 4 I4 [2H. r. J - 7.2 Hz 

CH,OCO (cis)]. 4.22 [2H. I. J - 7.2 Hz CH,GCO (troru)]. 

5.83[lH.d.J = l3OHrH-8(&)].632[IH.d.J 0 16OH&H-8 

(rranr)]. 6 84 [ 1H. d. J - 13.0 Hz H-7 (cu)]. 6.89 [ IH. d. J 

- 8.5 Hz. H-5 (cis)]. 6 92 [I H. d. J - 9 0 Hz. H-S (rrans)]. 7 09 

[IH.d.J - ZOHrH-2(rronr)].7.lO[IH.dd.J - 2Oand9.0Hz. 

H-6 (rrans)]. 7 I4 [IH. dd. J - 20 and 8.5 Hz H-6 (cir)]. 765 

[IH. d. J - 160 Ha H-7 (~rans)]. 7.75 [IH. d. J - 2.0 Hz. H-2 

(cis)]. El-MSm/z (rd “/.)I M]’ 616(0.5).602 (09). 588 (3.9). 574 

(19).560(116).532(13).194(472), 177(100) HR MS l77OS9 

(C,,H,O, cak. 177.017). Methylation of fraction 6 with CHzNI 

gaveaMeetherester:‘HNMR(CDCl,)6ppml 26[s.CH, x (n- 

4)].1.66(4H.m.CH,x2).232(2H.r.J=73HtCH, CO).36R 
OH. s. COOCH,). 3 94 (6H. s. OCH, x 2). 4 I4 [2H. r. J 
- 70 Hz CH,OCO (cu)]. 4.21 [ZH. r. J - 7 0 Hz CH,aO 

(rrons)]. 5.86 [IH. d. J - 13.0 Ht H-8 (cis)]. 6.34 [IH. d. J 
- 16.0. H-8 (rronr)]. 685 [IH. d. J - 13.0 Hz. H-7 (cis)]. 6.87 

[ IH. d. J - 8 5 Hz. H-5 (cu)]. 6 89 [ IH. d. J - 8.0. H-5 (rrans)]. 

7.09 [IH.d. J - 2.0Hr H-2 (rronc)]. 7 I4 (lH.dd. J - 2.Omd 
8.0 Hz Hd (rrans)]. 7 23 [ IH. dd. J - 2 0 and 8.5 Ht H-6 
(rrans)]. 7 66 [I H. d. J - 16.0 Hz H-7 (rrcuu)]. 7 82 [I H. d. J 

- ZOHtH-2(cis)] MSm/r(rd “,a)[M]‘616(15.7),S88(57.6). 

560 (4 5). 2Q8 (27.7). I91 (100~ HR MS 191.070 (C, ,H, ,O, ak. 

191.0701 GC-MSm/r [ M] l 616.588.560. Hydrolysisz fraction 6 

(4 mg) delved in DMSO (I ml) was rclIuxed in satd. Ba(OH), 

in H,O (0.5 ml) for 3 hr. The reaction mixture was acidiftal with 

HCl and extracted with Et,O. The Et,0 phase was appbal to 

prep. TLC to isolate akuhol and acid fractions The former was 

aatylatal followed by methylanon for GCand GC-MS W-MS 

(Cl isobutane) m/z [M] ’ + I 469.455.441.427.413. The latter 

was idcntrcsl with l uthentk feruhc acid on TLC. 

Frocrion7(yieldO.W07”/,).a wlutepowda.‘HNMR (CDCI,) 

6 ppm 1.26 [s. CHa x (n4)]. 1.63 (4H. b. CH, x 2). 2.36 (2H. I. J 
- 7.5HrCH,-COA368(2H.b.CH,~HA3.9O(lH.b.C)(OHA 

394 [3H. J. OCH, (cis)]. 3.95 [3H. I. OCH, (trout). 4.x) [m. 

CH,O-CO. CHaO (rronr) and (cir)]. 5.84 [I H. d. J - I3 0. H-8 

(cis)]. 6 32 [ IH. d. J = 16.0 Hz H-8 (rroN)]. 6.89 [ IH. d. J 
- 13.0 Hr H-7 (cu)]. 6.93 [ IH. d. J - 8.5 Hz H-S (cis).]. 6.W 

[IH. d. J - 8.0 Hz H-5 (rronr)]. 707 [IH. d. J - 20 Hz H-2 

(rrans)]. 7. I I [I H. dd. J - 2 0 and 8.0 Hz. H-6 (rrons)]. 7. I7 [I H. 

dd. J = 2.0and 8.5 Hz. H-6 (IX)]. 7.64 [IH. d. J - 160 HI H-7 

(mm)]. 7.80 [ IH. d. J - 2.0 Hr H-2 (cu)]. MS m/z (rel mt. “,) 

[M] - 7M (0 9). 690 (2 6). 676 (1.21.662 (4 3). 648 (1.9). 634 (4.6). 

606 (L4). I94 (33.7). I77 (IOOL Aatatc: ‘H NMR (CDCl,) b ppm 

1.26 [s, CHa x (n4)J. 1.60 (4H. b. CHI x 2), 2.10 (3H, S. COCH,X 

2.1 I (3H.s. COCH,), 234 (2H. I. J = 7.0 Hz. CHICO), 236 (3H.s. 

COCH,), 3.89 [3H. s. OCH, &is)]. 3.90 [3H. s. OCH, (Iruns)]. 

4.13 [2H. I. J - 7.0 Hz CH,&CO (ci.s)]. 4.18 [IH. dd. J - 6.0 

and 120 HzC_H,~Ac(gly)].4.19[lH.dd. J - 6.0and 12.0 Hz 

C_H,4Ac-(gly)]. 4.23 [2H. I. J - 7 0 Hr CH,@CO (rr(uu)]. 

426[lH.dd.J-40andl2.0HtCH,OCO(gly)].4.27[IH. 

dd. J - 4.0 and I2 0 Hz. CH,GCO (gly)]. 5 28 [ I H. m. CH-OAc 

(gly)]. 597 [IH. d. J - 13.0Hr H-8 (cu)]. 6.42 [IH. d. J 

- I6 0 Hr. H-8 (rront)]. 6.87 [ I H. d. J - 8.0 Hz. H-5 (CWJ]. 6 89 

[IH,d.J-8.0HtH-S(rrans)].6.9tl[IH.d.J-l3OHzH-7 

(cu)]. 7 08 [I H. d. J = 2 0 Hz H-2 (rrolu)]. 7 14 [ IH. dd. J - 2.0 
and 8.0 Hz H-6 (IroN)]. 7 22 [I H. dd. J - 2 0 and 8 0 Hr. H-6 

(as)]. 7.62 [IH. d. J = 2OHr H-2 (cis)]. 7.6g [IH. d. J 
= I6 0 Hz H-7 (mans)] MS miz (rd. 9,) [M] * 774 (0 2). 746 

(1.6j.732 (0.3). 7lg (2.01 43 (100). Methylatlon gave a Me ester: 

‘H NMR (CDCl,)b ppm I 27 [s. CH, x (n4)]. I 60 (4H. m. CH, 

x 2). 2.37 (2H. I. J - 7 0 Hr. CH,-CO), 3.66 (2H. m, CH,OH). 

3 94 (6H.s. OCH, x 2A4.l I [ZH. r. J - 7.0 Hz. CH,O CO (cu)]. 
4.18 [ZH. r. J - 7.0 Hz CH,WO (rrcmns)]. 422 (3H. m. 

@CH,-C_H(OH)C_H,OHL 5.86 [ IH. d. J - I3 0 Hr, H-8 (cis)]. 

6 34 [ IH. d. J = 16.0 Hz H-8 (trots)]. 6.40 [IH. d. J - 13.0 Hz. 

H-7 (cIs)]. 6.60 [IH. d. J = 8.5 Hz H-S (cis)]. 6.90 [IH. d. J 
- 8.5 Hr H-S (rronr)]. 7 09 [lH.d. J = 2.0 Hz H-2 (rrans)]. 7 14 

[IH. dd. J - 8.5 and 2 0 Hz. H-6 (rrant)]. 7.23 [overlapped with 

solvent. H-6 (cis)]. 7.66 [ IH. d. J - 160 Hz. H-7 (rronr)]. 7 81 

[ IH. d. J - 2.0 Hz H-2 (cu)]. Acetylation of the MC ester of 

fraction 7gavca Meetheraatate: ‘H NMR (CDC1,)6 ppm. I27 

1s. CH, x ln4J]. I60 (4H. b. CHI x 2). 208 (3H. J. 0 AC). 2.09 

(3H. s. O-AC), 237 (2H. I, J = 7 0 Hr CH,CO). 3 92 (6H. s. 

OCH, x 2). 4.1 I [ZH. r. J - 7 0 Ht CHIOCO (tic)]. 4.16 [ IH. 
dd. J - 6.0 and I2 0 Hz C_H,OAc (gly)]. 4 I7 [ I H. dd. J - 6.0 
and I2 0 Hr CH,-0 Ac(gly)]. 4 I9 [2H. r. J - 7 0. CH#CO 

(rty(s)], 430 [IH. dd. J -40 and l2OHr CH,O(8ly)]. 4.31 

[IH. dd. J - 40 and 12.0Ht CH,G(gly)]. 5.27 [IH. m. 

C-WAc(gly)].5.86[lH.d.J - 13.0Hz.H-8(&)].6.33[lH.d. 
J - 16.0 Hz H-8 (Itans)]. 6.84 [ IH. d. J - 130 Hz. H-7 (cu)). 

687[IH.d.J-80HrH-S(cis)].6.89[lH.d.J-80Hz.H-5 

Urons)]. 7.08 [IH. d. J - 2.0 Hz H-2 (tronr)]. 7 I4 [IH. dd. J 
- 2.0 and 8 0 Hr H-6 (rrcmc)]. 7.22 [I H. dd. J - 2 0 and 8.0 Hz. 

H-6 (cis)]. 7.65 [IH. d. J - 160 Hz. H-7 (IroN)]. 769 [IH. 

ovalappbd with H-7, H-2 (cis)]. Hydrolyus and methylatlon. 

fraction 7 (8 mg) dissolved m dloxan (0 6 ml) and HI0 (0 6 ml) 
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was relluxal with dil HCI (I ml) for 3 hr. coned to dryness and 

dtssolved in CHCl, Thu was rncthylated pnth CH,Ns. purified 

by prep. TLC and found to be tdcotial to fraction 6 and its Me 

ether esters on TLC. rapcct~vcly. Fraction 7 (6 mg) dtssolvai m 

DMSO (I ml) was refluxed with ntd Ba(OH), in HrO (0 5 ml) 

for 3 hr. Tbc reaction mixture was acidified with HCl and 

extractal wtth Et,0 The Et,0 phase was dried and mcthylata! 

wtth CHINI to obtain two hydrolyscd mcthytatcd products. 

Thcsc were separated by prep. TLC and shown to be dimcthoxy 

cinnamic md Me ester and whydroxy fatty actd Me esters on 

TLC‘ and GC/GC-MS (Cl) (m/r [Ml’ + I 427.455) 

Fraction 8 (yield O.ooO2 “/b), a white powder, showed ‘H NMR 

signals which mdicated that II conststcd of g-sitostcrol and long 

chtun fatty aads motcttcs CC-MS [M] l mix 638. 652 
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