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Abstract-From the leaves of Corchorus capsdarts a new dammarane trlterpene glycoside, capsm, has been Isolated 
Capsm was Identified as the 3-glucoside of 20,24-epoxy-3~,12/7,25,30_tetrahydroxydammarane from spectral data 
Capsm was tentatively assigned the (2OS, 24Qconfiguratlon by comparison with data available for sirndar compounds 
One of the oxidation products of the aglycone appears to be a fnedo-type denvatwe, formed by concerted methyl 
rmgratlon on decarboxylatlon of a C-30 carboxyhc acid mtermedlate 

INTRODUCTION 

Of the forty species of Corchorus only two are grown as 
Jute m Bangladesh, C capsularls L and C olltorzus L The 
leaves of C capsdam are bitter and reputed to have 
me&ma1 value [I] A number of mvestigations of the 
leaves of this species have revealed the presence of 
sitosterol and Its glucoside and a number of umdentdied, 
bitter, glycosldes, capsularone, corchorol and capsular01 
[2,3] The roots of both C capsularrs and C olltorrus were 
found to contam three ursane tnterpenes, corosm 
( = capsularone) (1) [4,5], ursohc acid and corosohc acid 
(2) [6] In this paper we report the results of a rernvestl- 
gation of the leaves of C capsulans and the ldenttfication 
of a novel 1Zoxygenated dammarane tnterpene 

RESULTS AND DISCUSSION 

An alcohohc extract of the defatted leaves gave site- 
sterol glucoside, corosm (1) and a mixture of three bitter 

glycosldes Of these the most polar was separated by 
preparatwe TLC and assigned the trlvlal name capsm 
(yield 0 13 “/,) Acid hydrolysis of capsm gave the aglycone 
capsugemn (3) which analysed for CSOH5205 The mass 
spectrum obtamed at 70eV failed to show the true 
molecular Ion, gvmg an apparent [M]’ at m/z 474 
(C,,,H,OO,) and a base peak at m/z 143 (CsH1502) that 
could be assigned to the hydroxylsopropyltetrahydro- 
furan ion (4) as seen m the trevoagemns [7] and betula- 
fohentetraol [8] A low resolution EIMS obtained at 
20 eV confirmed [M]’ at 492 

The ‘HNMR spectrum of 3 (Table 1) showed seven 
methyl groups and a number of deshlelded protons A 
major feature was the ABq centred at 6 3 32 and 4 16 
which could be assigned to a hydroxymethyl fun&on 
denved from an origmal methyl substltuent, a feature also 
seen m the trevoagemns [7,9] A triplet at S 3 37 was 
typical of the axial oxymethme (H-3) proton of triterpenes 
wlule a doublet of tnplets at 3 53, showing two large and 

Table 1 ‘HNMR spectra of compound 3 and denvatwes* 

Proton 3 5 6 7 

H-3 3 372 (8)t 455dd (84, 8 1) 455dd (93, 72) 453dd (84, 82) 
H-12 3 53dt (100, 50) 3 51 dt (10 2, 4 8) 480dt (100,58) - 
H-13 - - - 289d (98) 
H-17 - 224dt (99, 62) 2 19br, s - 

H-24 3 87 t (9) 386dd (108,48) 362dd (88,64) - 
H-18 1 10 109 109 124 
H-19 097 098 098 096 
H-21 120 099 099 119 
H-26 120 122 1 16 - 
H-27 127 126 1 17 - 

H-28 089 089 089 099 
H-29 082 091 091 074 
H-30 3 32/4 16 ABq (11) 4 161432 ABq (117) 4 111431 ABq (11 7) 414/432ABq(117) 
AC - 2 0212 05 19912 0112 05 2 0212 06 

*All spectra run m CDQ at 360 MHz except for 3 which was run at 100 MHz 
tCouphng constants (Hz) are gwen m parentheses 
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one small coupling indicated an axial oxymethme proton 
m the system CH,CH(OH)CH Another tnplet centred at 
6 3 87 was typlcal of H-24 in the tetrahydrofuran side- 
chain proposed [7,8] One further feature of the spectrum 
was the occurrence of a hydroxyl slgnal as a sharp nnglet 
at 65 69 This signal can be assigned to the 1Zhydroxyl 
proton undergomg H-bonding to the oxygen of the furan 
ring [lo] On the basis of the above capsugemn must 
possess four hydroxyl substituents, one primary, two 
equatorial secondary substltuents and one tertiary, m the 
hydroxylsopropyltetrahydrofuran system 

Acetylatlon of the aglycone at room temperature gave 
the dlacetate (5) The ‘HNMR spectrum (Table 1) of 5 
showed the anticipated shifts in the signals for H-3 and for 
the hydroxymethyl protons Acetylatlon under reflux gave 
the trlacetate (a), the ‘H NMR spectrum of which showed 
additional deshleldmg for the H-12 proton The resistance 
of the 1Zhydroxyl substltuent to acetylatton can be 
attnbuted to H-bonding to the furan In both compounds 
an addltlonal resonance was visible at about 62 2, m 5 as a 
doublet of triplets and m 6 as a broad singlet This signal 
can be assigned to H-17 which, on the basis of coupling 

observed m 5, must be axial and coupled to three protons, 
two at C-16 and one at C-13, thereby confirming that 3 
was a trlterpene of the dammarane type 

Oxldatlon of the dlacetate with Jones reagent gave 7, 
which analysed for Cz7H4.,07 and gave a base peak m the 
EIMS for m/z 99 (CSH702) mdlcatlve of ion 8 Facile loss 
of the hydroxylsopropyl group to leave a tetrahydro- 
furanone has been recorded m other trlterpenes with this 
side-chain [7,9,1 l] The absence of the side-chain was 
confirmed by the ‘H NMR spectrum (Table 1) which 
revealed the loss of signals for two methyl groups and the 
H-24 proton The occurrence of a S-membered lactone 
rmg m 7 was also indicated by the IR spectrum 
(177Ocm-‘) In addition the signal for the H-12 oxymeth- 
me proton had disappeared indicating that 7 was a 12- 
0x0 derivative, whde signals for H-3 and the hydroxy- 
methyl group remained Support for the assignment of a 
hydroxyl group to C-12 denves from (a) the presence of a 
new doublet at 62 89 m 7, which must be assigned to the 
now deshlelded H-13, coupling axial-axial with H-17, and 
(b) the very prominent m/z 262 fragment 9 orlgmatmg via 
a C-l l/C-12 cleavage that can only be ratlonallzed if this 
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bond IS a to a carbonyl The alternatlve hypotheses, 
arguing that the hydroxyl group was at C-16 and the 62 89 
resonance represented H-17 m the 16-0~0 derivative can 
be discounted In both 5 and 7 the signal for the C-30 
protons resonates at the same posltlon (Table 1) whereas 
m 16,30_oxygenated dammarane derlvatlves the C-30 
protons are deshlelded by ca 0 2 ppm on conversion of the 
substltuent at C-16 from hydroxyl to ketone [S, 121 

Placement of the pnmary alcohol at C-30 arises from 
the EIMS since the occurrence of 4 requires C-21, C-26 
and C-27 to be unchanged while the fragments 10 from 3 
and 9 from 7 require C-18, C-19, C-28 and C-29 to be 
present Further confirmation that the CHzOH group 
must be at C-14 comes from the ‘HNMR spectrum The 
resonance at 6 1 10 must be asslgned to either the C-8 or 
the C-14 methyl group Its relatively deshlelded position 
can only be justified by its assignment to C-8, where It ~111 
undergo 1,3-dlaxlal mteractlon with the C-10 methyl and 
consequently be deshlelded [ 131 

13C NMR spectra have been recorded for a number of 
dammarane derivatives [9,14--161 and m the present work 
they were obtained for 3,5,6 and 7 (Table 2) Assignment 
of the triplet resonating at ca 65ppm to the hydroxy- 
methyl C-30 group was m close agreement with published 
data [9] The singlets found at ca 70 and 87 2ppm are 
typical of C-25 and C-20 m all 20,24-epoxy-2%hydroxy 
dammaranes studied [16] The doublet at cu 70 ppm in 3 
and 5 can be assigned to C-12, it exhlblts a deshleldmg of 
about 5 ppm on acetylatlon to 6 with the anticipated 
shielding of C- 11 (cf C-2 on acetylatlon at C-3) The large 
deshleldmg seen for C-22 in 6, indicates that this carbon 1s 
within the deshleldmg cone of the acetyl carbonyl on C- 12 
The resonance at 209 8 ppm m the 12-0~0 compound (7) 1s 
normal [ 171 for cyclohexanones and less than would have 
been anticipated if tt had been due to a cyclopentanone 
(C-16 substitution) The C-3 carbon showed the expected 
deshleldmg m comparison to C-12 [ 161 and its occurrence 
at ca 80ppm, rather than 76 ppm, together with the 
deshlelded resonances for C-l, C-5 and C-29 were useful 
m confirming that the 3-hydroxyl substltuent was 
equatorial The remammg deshlelded doublet, found at cu 
87ppm in 3 and 5 can be placed at C-24 Finally the 
176 6 ppm signal m the oxldatlon product 7 can be 
assigned to C-24 m the tetrahydrofuranone side chain 

Cl71 
On the above evidence the aglycone 3 can be 

characterized as 20,24-epoxy-3/?,12&25,30_tetrahydroxy- 
dammarane There remams the question of the 
stereochemlstrles at C-20 and C-24 The following 
evidence, whilst not conclusive, strongly supports the S- 
configuration at both these posltlons Conversion of 3 to 5 
causes shielding of one methyl resonance from S 120 to 
0 99 This can only be due to the amsotroplc effect of the 
C-30 acetate on the C-21 methyl and this can only occur If 
the C-21 methyl lies below the plane of ring-D (m the a- 
posltlon) Given that the furan rmg 1s unable to rotate due 
to H-bonding to the 1Zhydroxyl group this requires the 
C-21 methyl to be m the Sconfiguratlon (as m structure 
11) In 3 and 5 the C-25 methyl signals occur at 61 20 
and 127 Dammarane trlterpenes with this side-&am 
and ZOR-configuratlon [7. 11, 183 have C-25 methyl 
resonances that are equivalent or within 0 03 ppm of each 
other By constrast 20S-compounds have C-25 methyl 
resonances that are more deshlelded and are quite 
strongly non-equivalent (0 07-O 13 ppm apart) [9,18] 
Finally, the ‘“C NMR resonances for C-24 m 3 and 5 (ca 

Table 2 ‘%NMR chermcal shift values for 
compound 3 and derrvatwes* 

Carbon 3 5 6 7 

C-l 
c-2 
C-3 
C-4 
c-s 
C-6 
C-l 
C-8 
c-9 
c-10 
C-l 1 
c-12 
c-13 
c-14 
c-15 
C-16 
c-17 
C-18 
c-19 
c-20 
c-21 
c-22 
C-23 
C-24 
c-25 
C-26 
c-21 
C-28(a) 
C-29@) 
c-30 
AC 

389 38 8 
219 23 7 
808 800 
399 39 7t 
561 56 5 
186 193 
352 35 1 
430 41 ot 
505 503 
370 370 
320t 31 84 
702 700 
490 48 9$ 
522 520 
318t 3164 
252 250 
490 49% 
179$ 17611 
168$ 16011 
812 870 
226 224 
323t 3215 
286 284 
876 814 
706 703 
244 242 
290 219 
155$ 15311 
280 218 
644 65 2 

1707 
1703 
212 
210 

38 7 384 
23 5 234 
799 796 
395 403t 
564 568 
192 194 
349 345 
412 41 1t 
50 1 542 
369 374 
269 396 
152 2098 
464 562 
52 3 55 8 
309 28 8 
256 242 
498 428 
173$ 163$ 
158$ 158s 
854 88 5 
224 224 
398 324 
28 5 315 
846 1766 
704 - 
228t - 
215 - 
153$ 155$ 
24Ot 248 
652 65 1 

1707 1707 
1703 1703 
1703 210 
21 I 210 
21 1 
21 1 

*Spectra run at 90 56 MHz m CDCl, 
Values m columns with ldentlcal superscripts 
are Interchangeable 

87 5 ppm) are m accord with published data [ 161 for 24S- 
compounds whereas m 24Rcompounds resonances for 
C-24 are generally found between 85 and 86ppm 

Oxldatlon of 3 gave four products, the major one of 
which analysed for C&HJs04 The ‘HNMR spectrum 
showed five methyl substltuents of which one was a 
doublet The 1 jC NMR spectrum exhibited the signals for 
the furanone slde-cham (also confirmed from EIMS) and 
had two carbonyl resonances as 213 7 and 2112 ppm, 
attnbutable to C-3 and C-12 These data suggest the 
possible structure 12 for this compound which can be 
envisaged as being detlved from 3 by oxidation and then 
decarboxylatlon at C-14 and a subsequent concerted 
‘medo’-type methyl and hydnde migration to gwe the 
methyl substltutlon pattern of a frledelane [ 193 Further 
work to substantiate this 1s m progress 

The structure of capsm was established by the identti- 
cation of glucose m the mother liquors after its hydrolysis 
to 3 Acetylatlon of capsm gave a pentaacetate m whzh 
only the pyranose sugar and C-30 were acetylated The 
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signal for the H-12 oxymethme proton was visible m the 
‘H NMR spectrum at 63 70, smnlar to its posltlon m the 
spectrum of 3 Capsm must therefore be the 3-gluco- 
pyranoslde of capsugenm (13) 

EXPERIMENTAL 

Mps uncorr IR KC1 discs NMR CDCl, with TMS as internal 
standard unless otherwise stated EIMS 70eV, direct probe 
(180-200”) 

Plant materml Mature leaves of C capsularrs were collected 
from Savar, Dhaka and au-dried 

Exlrnctmn and wlat~on of tnterpenes The powdered leaves 
(5 kg) were defatted by soaking m petrol (bp 40-60”) at room 
temp for 15 days and then extracted with 95 % EtOH at room 
temp for 15 days The EtOH extract was filtered through 
activated charcoal (25 gl -‘) and the filtrate coned under red 
pres to an 011 The 011 was washed repeatedly with petrol, the 
residue dissolved m EtOH (2 1) and left overmght to yield a ppt of 
sltosterol glucoslde (1 g) The mother liquor was coned and on 
standing gave 1 (2 g). identfied by dnect comparison with an 
authentic sample [6] The mother liquors were coned to a gum 
and tnturated with EtOAc The resulting powder was dissolved 
in MeOH and repeatedly treated with activated charcoal until the 
soln was colourless On addition of a few drops of Hz0 an 
amorphous solid (12 75 g) of the bitter glycosldes was obtamed 

TLC of the bitter glycosldes (s111c.a gel, n-BuOH satd with 
H,O) mdlcated the presence of three compounds, R, 0 53,0 73 
and 0 78 Prep TLC of the mixture (500 mg) using the same 
system gave 13 (257 mg) 

Capsm (13) Recrystallized from aq MeOH as needles, mp 
210-212” [aID -164” (c 05, EtOH) IRv_cm-’ 3340 
‘H NMR (CD,OD, 100 MHz) b0 93 (6H), 104 (3H), 120 (3H), 
126 (9H) (7 x Me) Compound 13 (50 mg) m dry pyndme (3 ml) 
was treated with Ac20 (2 ml) for 48 hr at room temp Normal 
work-up gave capsm acetate as an 011 IR v_ cm- ’ 3400, 
1730-1700 ‘HNMR (lOOMI&) 6087, 092, 094, 100, 112, 
121,124 (7 x Me), 198,2 02 (6H), 2 04,2 07 (5 x OAc), 3 36 (lH, 
d, J = 11 Hz, H-30), 3 70 (1 H, m, H-12) 

Hydrolysis of 13 to yield capsugemn (3) Capsm (450 mg) was 

dissolved in MeOH (17 5 ml) and cam H2S04 (0 1 ml) added 
The rmXture was refluxed for 6 hr, cooled, and pptd with excess 
Hz0 The resulting solid was washed free. of acid and re- 
crystalhzed from aq MeOH as needles (235 mg), mp 230-232”, 
[aIt, - 7 65” (c 13, EtOH) Found C, 72 9, H, 10 5 CsOHsIOs 
reqmres C, 73 2, H, 106 IR ~_cm-~ 3335, 1240, 1025 
‘H NMR and 13C NMR see Tables 1 and 2, respectively EIMS 
m/z (rel mt ) 474 [M - HzO]+ (2), 433 [M - Hz0 - C,H,O]+ 
(5), 415 (14 397 (9), 207 (4), 205 (4), 191 (8), 189 (2), 175 (5), 143 
[CsH1s02]+ (lOO), 125 (21), 121 (13), 107 (12),95 (14),93 (12),85 

CWWI + (20) 
Cupsugenm dwcetate (5) Compound 3 (250 mg) m dry C5H5N 

(4 ml) and Act0 (4 5 ml) was kept at room temp for 24 hr and 
followmg normal work-up gave 5, recrystalhzed from aq MeOH 
as needles, mp 225227”, [aIt,+ 55” (c 13, EtOH) 
IR v_ cm -’ 3515,3360, 1735 (OAc), 1710 (OAc), 1240,1037 
‘H NMR and 13C NMR see Tables 1 and 2, respectively ELMS 
m/z (rel mt ) 558 [M -H,O]+ (lo), 517 (29), 499 (51), 439 (14), 
379 (25). 249 (2), 191 (22), 189 (21), 187 (17), 159 (ll), 147 (21), 143 
(lOO), 133 (28), 125 (32), 121 (33), 95 (30), 85 (52) 

Capsugentn trlacetote (6) Compound 3 (100 mg) m dry CsH,N 
(5 ml) and Ac10 (7 ml) was refluxed for 7 hr, the reaction mixture 
cooled and subJected to normal work-up to give 6, recrystallized 
from aq MeOH as needles (40 mg), mp 137-138” IR v_ cm-’ 
3400,1720,1230,1030 ‘H NMR and 13C NMR see Tables 1 and 
2, respeztlvely 

20,24-Epoxy-3~,3O-draetoxydcmmzar-12,24-dzone (7) Com- 
pound 5 (60mg) m Me*CO (10 ml) was treated with Jones’ 
Reagent (5 ml) for 5 hr The reaction mixture was dduted with 
Hz0 (30 ml) and extracted mto Et,0 The extract was filtered, 
evaporated to dryness and the residue recrystallized from aq 
MeOH as needles (25 mg), mp 248-250” Found [M]’ 530 3239, 
C3,H4607 requires 530 3243 IR v_ cm-’ 1770 (furanone), 
1730,1720,1240,1020 ‘H NMR and ‘%Z NMR see Tables 1 and 
2, respectively EIMS m/z (rel mt ) 530 [M]’ (44), 470 (12), 431 
[M -C,H,O,]+ (49), 410 (23), 397 (19), 371 (IO), 307 (12), 262 
(33), 248 (23), 230 (lo), 222 (15), 209 (29), 202 (34), 189 (15), 181 
(60), 175 (17X 133 (22), 124 (56), 99 [CsH,02]+ (100) 

Compound 12. Compound 3 (50mg) m Me&O was treated 
with Jones’ Reagent (5 ml) for 12 hr Work up of the reaction 
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mixture showed four compounds, RI 0 15, 0 17, 0 22 and 0 31 
(nbca gel G, toluene-EtOAc-HOAc, 40 9 1) Prep TLC ylelded 
the least polar band which recrystallized from MeOH as needles 
(lOmg), mp 285-290” (decomp) Found [Ml’ 4142746, 
Cz6HJ80* reqmres 414 2770 ‘H NMR (360 MHz): SO 73 (3H, s, 
Me) 100(3H,d,J=66Hz,Me_4),112,124,126(3x3H,3xs, 
3 x Me) “C NMR (90 56 MHz) 213 7, 2112, 176 6,88 5, 56 9, 
56 0, 53 2, 52 0, 44 5,42 8, 40 1, 39 9, 37 2, 37 0, 33 1, 32 4, 31 5, 
29 6, 28 8, 24 9, 24 2, 22 3, 16 3, 15 9, 13 4, 11 6 EIMS m/z (rel 
mt) 414[M]+ (24),315 [M-C,H,02]+ (14),209(13), 191 (12), 
181 (33), 124 (37), 99 (100) 
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