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Abstract—Maragenias |, I and

from Meroh mecrocerpus (Greeac) Greene, are

M1, sew pentacyclic triterpeaes
shown to be respectively A", A"‘" and A''-38-hydroxy-16-0x0-28-sorlocananes oa the basis of chemical and
mmmmmt«mluwwmmmm

lnaddmontothembncms.'mmbmoltbc

fabacea—and a unique sapogenin, momordic acid (38-
hydmxy-l-oxo-olenn-lz-en-z&otc acid), has been found
in Momordica cochinchinensis.® Previous work on the
genus Marak however has only reported the isolation of
some cucurbitacins

In the present work, mild acid hydrolysis of a
Mhmbcexmdblamhmacmcarpwﬁuﬂsmlded
a mixture of four closely related triterpenoid sapogenin:
ooeo(whnchmuolneduthcdmeolthemethyl
ester of echinocystic acid (1; R=COCH;; R, =H; Ry =
OCOCH;; R, = CO,CH,), identified by comparisos with
uamhenncnmplc Samall scale experiments showed that

this compound was present in the plant as the free
alcobol-acid (1; R = R, = H; R, = OH; R; = CO;H).

The other compounds did not have carboxyl or ester
groups and the major one, maragenin I (1; R=R, = H;
R; =Ry ==0), m.p. 218-20°, on high resolution mass
spectrometry gave a molecular jon peak at mje 426.
Accurate mass measurements showed the composition of
this peak to be CxnHeO,, suggesting a portriterpenoid
skeleton. A prominent peak for the loss of a side-chain
fn.mentmnotprewmmthemspectmmmdmt
ing that the compound was probably pesntacyclic.
Maragenin [ formed s mono-acetate (1; R=COCH,;

R,.R; = =0; R; = H) and the IR spectra of both maragenin
Iand 1 R = COCH;; R, R; = =0; R, = H) showed a band
at about 1700 cm ™' suggesting a 6 membered ring ketone,
confirmed by the formation of a de-oxy compound (1;
R=COCH;; R,=R;=R,=H) by Wolfl-Kischner
reduction which lacked CO absorption in the IR. This
reaction proceeded smoothly in good yield indicating the
tmhnderedmnmofthekcwoem The NMR spec-
trum of maragenin 1 showed signals for seven Me
groups, all sindets. demonstrating the absence of a
secondary Me

Themonﬁkdyskdetonuthusthno(lw-p-

by the co-occurrence in the plant of
echmocymcncad The NMR spectrum of 1 (R=R,=H;
Ri.R: = =0) also showed a sigaal for ome bydrogen at 8
5.46 (doublet of doublets, J = 4 Hz, 6 Hz) similar to the
corresponding signal in the spectrum of S-amyrin iteelf
(8 5.26)° indicating the presence of a trisubstituted dou-

identical with the acetate of maragenin I (1; R = COCH;;
RR; ==0; Ry = H).

The optical rotatory dispersion curve of maragenin |
showed a strongly negative Cotton effect (Fig. la).
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Fig 1. Optical rotstory dispersion curves of (a) natwnal
maragosin L, (b) synthetic maragoain | acetate, (c) meragenin 1T
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dwmetheechbocymmdmﬂhylmewldonly
be purified after acetylation and preparative argentation
tk.wbennmupamedmtotwocomem.Oneof

ding

mochleuthlnthnolmnaml but still segative, as

i ed (Fig. Ic).

other compound isolated by argentation tic,
maragenin [I1 acetate, gave a molecular ion peak in the

ringEufotcedmtoabou.mhm 13a
the more thermodynamicaily favoured.

It is interesting to speculate as to whether maragenin |
is a gemuine compound present in the plant or is an
artefact arising by decarboxylation of the corresponding
1600 derivative of echinocystic acid (1; R=H;
RiR;==0; R, = CO;H)dmmgthemdtrutmentdthe

chromium trioxide treatment of the 38-acetate of

R-H; R,-CO;H) uohted fmm Albizzia lebbeck,”™




New pestacyciic triterpeses from Marek macrocarpus

EXPERIMENTAL

M_ps are uncorrected. NMR spectra were determined in CDCY,
soln ou a Perkin-Flmer R-12 isstrument operating at 90 MHz and
chemical shift values are quoted in ppe downdleld from TMS as

operating st 70 ¢V. ORD curves were measured on s Polarmatic
62 system is EtOH or MoOH soln.

Fruits of Mereh macrocarpus (Groese) Greese were collected
ot Summer Canyon ocar La Jolls, Catifornia, US.A in March
1977. Twestyfive specimens from which the seeds had boen
removed were dried at room temp. and the powdered materisl
(724 was exbavstively extracted with Hght petroleum b.p.
wmmmm anonﬁondtbew?mundu
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(100mg, 0.014%) of 38-kydraxy-16-axo-12-en-28-noroleonane
(maragenin I) (1; R= Ry = H; R'.Rz mp. 218-220%; A W
Z3om (oge 1.99); [¢)5- G0 -9 ., ($14: O,
(ﬂ&#?ﬂp&(c'w llOH) (‘1::0 [#he — 16178, [0]r
0 (c = 0.00086, MoOH); » 2 3640, 195, 1385, 1368; & 546 (1H,
44,1 4Hz, 6 Hz), 330 (1H, 1, ], 8 Hz), 2.52(1H, ¢, ], 16 Hx), 148
(1H, 3. exchangeable with D;0), 1.15 (3H, 3), 0.9 (3H, §), 0.96 (OH,
1. 093 3H, ¢), 0.87 (3H, 9), 0.85 3H, 4), 0.78 (3H, 9); m/e (rel. int.)
426 (9), 411 (5), W3 (3), 286 (2), 273 (3), 272 (3), 257 (3), 219.(26), 218
(100), 203 (14), 190(52). 189 (14), 176 (19), 175 (26), 147 (17), 121 (23),
& (52), 43 (43), 41 (61); Accurste mass measuremest— Found:
426.3478. CHoO: requires: 426.3498.
mmmmmﬁma\mmmu

wmammmmmummm
b.p. 40-60° gave a product which was shown to be a mixture but
could not be perified by crystallisation. Accordingly, acetyiation
in the normal way and preparstive chromatography oo sifica gel
G (0.7Smam) layers impregnated with 20% AgNO, (tic solvent,
cyclobexane: EtOAc, 95: 5, run six times), allowed isolation of
two mono-acetstes. One compound, 38 - acetoxy - 16 - axo -
1217 - diem - 28 - m(mnm)a.n-
OOCH,)(J‘I:-..OM)MIIW 218-217, A BOW 5 298 nm (log ¢
387). (61 + 58 (01 O (615~ 1916 b, (6]} - 1166°,
{15 0, (61&** IS, (018 + 5455 pk, I‘H’;ﬂdﬁ' c=
0.0007, McOH); vax™ 1730, 1668, 1383, 13, 1245cm™'; 8 6.12
(IH. ¢4, |, 4Hz, 6Hz), 425 (1H. § ], 8Hz), 233 (IH, ¢, 1.
14 Hz), 205 GH, ), 1.13 OH, 9), 1.00 (6H, 3), 0.95 (6H, 3), 0.93
(3H, 9. 0.90 (3H, 3); m/e (rel. int.) 466 (29), 451 (4), 423 (2), 406
(4), 381 (5), 365 (1), 363 (2), 293 (6), 216 (45), 204 (71), 203 (100),
201 (22), 190 (14), 189 (31), 160 (14), 149 27), & (39), 57 (39).
35 (31), 43 (52), 41 (52). Accurate mass measuremeent - Found:
466.3452. C31HugOy requires: 466.3447.

The other compound isolated by argeatation tic was 38 -
acetoxy - 16 - w l‘7 e - 28 - noroleanane (marageoin 111
% R= m.p. 216-218" ARC" 251 om (hh

114, [0 + 201, [01 +l°l‘ 0150, W -2, [é)
(18 [0]}3,4»1)]3‘ [‘]6.4?415‘ pk, [#)he+ 1711° (c = 0.0008,
EtOH); »223 1728, 1665, 1383, 1370, 1245can™"; 8 4.34 (1H, L §.
THz), 233 (IH, 4. J. 13Hz), 205 (3H, 9, 1.03 3H, p), 096 3H,
3H, 3), 0.91 (12H, ¢), 057 GH, p); me (rel. int.) 468 (47), 453 (10),
425 (2), 408 (13), 393 (20), 365 (6), 316 (%), 260 (20), 218 (3), 217
(20), 216 (2N, 205 (%), 203 (80), 201 (33), 190 (47), 189 (67), 178
(30), 125 (27), 161 27), 137 (80), 63 (60), 57 (20), 55 (33), 43 (100),
4] (57). Accursic mass measurement—Found: 468.3593.
C) HaO; requires: 4683603,

Maregenin [ scctate. Acetylation of marsgenin | (29 mg) with

49

AcyQ in pyridine snd crystaliisation from EtOAc gave 38 - acetory
-16-020-12-m-28- M(I.I-COCH,.R..R,--O
Ry = H) (2 mg), m.p. 203-206° A 4% 292 am (log ¢ 1.74); » 200
1723, 1703, 1380, 1369, 1228; & 5.47 (1M, 4.4, |, 4 Hz, 6 Hx), 4.50
(IH,$ .8 Hz), 254 (I1H. 4, ], 16 H2), 2083 (OH, ), 1.04 OH, 3),
0.97 (6H, 3), 082 (12H, 3). m/e (rel. imt.) 468 (6), 453 (2), 408 (6),
WIS MM, 200, 209 (6), 219 (), 218
(100, 203 (24), 191 (24), 190 (64), 189 (32, 176 (20), 175 (28), 135
(24), 121 (4), 119 (4), 65 (44), 35 (32), 43 (64), 41 (36). Accurate
mess measurement—Found: 468.3%M. C),HoO, requires:
468.3603.

Dik I acetate. Hydvogesation of marsgesin |
acetate (18 mg) in EtOAc (S mi) with excess PtO; at room temp. for
20br gave a product which was purified by chromatography os
WWW}&;‘GM(&BMN&M
cyclohezane: EtOAc, 95:5, rua throe times) and crystaltised from
EtOAc as colowriess acedies of 38 - acetoxy - 16 - m -28-
noroleanane, m.p. 200-203°, A 2e0% 258 e (log « 2.31); ¥2o 1730,
1658, mmr' S448(IH, 1, ], 8H2), 258 (1H,. 4. ], lﬂlx).w
(GH.1).092(3H, 3). 0.88 (6H, 3), 0.84 (9H, 9), 0.65 (3H, 9); /e (rel.
L) €70 (5), 410 (36), 195 (29), 367 (9), 301 (5), 209 (12), 218 (19), 205
(16), 203 (13), 199 (36), 199(100), 175 (1), 135(22), 121 (24), 65 (48),
43 (51), 41 (32). Accurate mass measurement—Found: 4%0.3773,
C» HywOy requires; 470.3760.

Deoxymaregenin | acetate. Marsgenin | scetate (30 mg) was
heated under reflux with diethyleoe glycol (10mi) and 100%
bydrazise hydrate soin (1.2 mi) for 90 men. Asbyd KOH (! g) was
sdded and the excess hydrazine aod water removed by dis-
tillation, the temp, raised 10 200° and the mixture heated for ! hr.
ummmmwmdmmmm

prepanative chromatography on silics gel G plates (0.25mm
thichm)(ﬂcloivcm EtOAc, 4: 1) gave a colouriess odl which

melOAcuneedludJﬁ - acetoxy - 12-ex -28 -
noroleanane (1; R = COCHj); R, = R;= Ry = H), m.p. 195-198°;
yie 1735, 1380, 1370, 1243 com": 65.5 (1H, broad m), 4.32
(IH, 1. ], 8Hz), 202 3H, 3), 0.95 GH, 3, 090 OH, 3), 0.89 (3H,
8). 057 (9H, 3), 081 (3H, g); mje (rel. int.) 454 (10), 439 (4), ¢
(2. 393 (2), 379 (2), 362 (1), 293 (10}, 204 (30}, 190 (27), 189 (42},
175 (23), 149 (33), 6@ (7D, 57 (73), 55 (67), 43 (100), 41 (67).
Accurste mass measurement—Found: 454.3811. Cy HpO,
requires: 454.3811,

Wo]mmhloawc Echinocystic acid (1; R=

=H; Ry= R,-Ghmmwmmywmthe

M.Chdsucolepfunwﬁﬂdechhocm
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