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THE re8lnous exudate from the trunk of glanthua malabarioa DC 

(gannada, Hal-maddi; Malayalam, Mattipal) has been found to contain several 

triterpenolds belonglng to a hitherto unknown (naturally oacurring) skeletal 

type. Nine olorsly related aonpounds have been Isolated from this source, 

so far. The major oomponent (malabaricol) is shorn to possess the gross 

8tructure 1. Struatures of two other compound8 have been eluoldated by 

correlation with I, and are reported in the requel. A8 aan be seen, I 

repre8ent8 a new triterpene type and is the first example OS a triaarbo- 

27 

cyolio triterpene from a plant rouroel. Ve propoee the name malabaricane 

for the parent, fully 8aturated oubon-frame work. 

Malabariool , r.p. 68-69.5'. [aj, +36.1' (CHc13), C30E500 (la*, m/e = 458) 

rhowr in the ID 8peotrum (Nujol) band8 for CPO (1700 011 -? ) and OH (2660 om-‘, 

rharp) and, In the LJT, be8ide8 8nd-ab8orption (~22~ 263, t225 120), a low 

inten8it.y maximum at 280 m&i (8 46). The W data require that the C=O group 

in ulabariool 8hould be that of a ketone and it8 intenrity Is conei8tent’ 

with the preeenoe of only one 8uoh group. ThU8, the third oxygen function 

of malabarlool mart be looated a8 an ether or another OH. The compound i8 

not aoetylated by A0 0-pyridine (20-2S”, one week) and 18 not attaoked by 

Cr03-pyridine (20-25 1 
, one reek), henoe the OIL group(8) ma8t be tertiary. 

It8 PM2 8peotru$ lhowe 8lgnal8 for 81x quaternary methyls (56.5, 

56.5, 56.5, 61, 66 and 70 O/8; in C6D6: 46.6, 50, 56.5, 66, 66 and 76.5 c/s) 
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two vinyl10 methyl8 (95 and 96 o/s; in CglQ: 98 and 102 o/s), one oleflnic 

proton (1~ triplet oentred at 298 c/s, J = 6 c/e) and a 2H tiltiplet oentred 

at 138 o/s, the pattern and position of which are reminiscent4 of the C2- 

methylene of 3Acetotrlterpenoids. The PMR spectrum also dieplays a 1H 

triplet (J = 7 c/a) oentred at 213 o/a(in C5H6: 221 c/a), whioh 16 aaeigned 

to -CH,-E"O-, and since, it ha6 been demonstrated earlier that there ie no 

oxidlsable (pyridine-Cr03) hydroryl funotlon in malabariool, thir oxygen 

function must be located aa an ether: -OH - E-O-C. 
2 E- 

prom the above, it is clear that nlabariool must be a triferpenoid 

with a keto, a tert-01 and an ether function, the keto group, in all pro- 

bability, being located at C3. 

hfalabarlool gives a 'blear yellow oolour with tetranitromethane (TNM). 

On oafalytio hydrogenation (PtC2, AOOH) it took up 1.6 - 2 mole equiv. of 

j#2 to furnish a dlol (II, m.p. 101-102.5°) and dihydromalabarlcol '(m.p. 

98-990). The dlol was readily oxidlsed by Cr03-pyrldlne to dihydromala- 

baricol. The PLBL rpectrum of dihydroaalabariool ir conslatent with the 

maturation of an leopropylldene group in malabariool to isopropyl in ita 

dlhydroderivatlve. Both the dlol and the dihydroketone give a negative TNY 

test. Thur, malabaricol is only mono-oleflnio and from It@ molecular for- 

mula and functionality discussed earlier, muet be either tetraoarbooyclio 

with an acyclic ether linkage or trloarbooyollc with a cyclic ether function. 

The key reaction in the structure determination of malabarlool turned 

out to be its oxidation with Jonas reagent' , which readily furnished, in 

good yield, a compound (m.p. 145-146', [a], +29.4') ohar&zterfaed as an 

octa-nor-y-lactone, C22A3403 (M+, m/e = 346; 2" 1702, 1775 cm-'). It8 

ply spectrum ahows the preeenoe of only five methyls (all .quaternary): 69, 

61, 62, 63.5 and 83 c/s (in C6H6: 44, 46, 58, 63 and 66 c/e), the 83 o/s 

signal clearly arlelng due to a quaternaq methyl on a carbon atom linked to 

oxygen; the -Cli2-C=O signal, which occur8 oentred at 138 c/r In the PMR 

spectrum of malabarlcol, ie still preeenf (now oentred at 142 c/r), while 

the other two down-field signals of malabarlool have now dinappeared In the 

lactoae. The aame lactone is produced In essentially the same yield by 

Jones oxidation or RuO16 oxidation of dihydromalabarlool (or the dial II). 

~11 the above result6 oan be ratlonallsed in terms of the part struoture 1x1 

for nalabaricol, the cleavage proceeding through IV +VI. A close analogy 

is provided by the Cr03 acid cleavage Of oOotlllo1 (VIII) to the lactone 

1X7. The part structure III is further supported by the laolation and lden- 

tificatlon of methylheptenone (VII) as the other cleavage product of mala- 

barlcol. 

The above work clearly formulates the ether linkage of malabariccl 
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in a ring, hence this oompound can only be tricarbocyclio. While axamlning 

theoretloally the possible modes of oyolisation of equalene, the nell- 

established* precursor of trlterpenolds and steroids, to arrive at a tri- 

cyclic system suitable for inoorporation In malabariool structure, it was 

noted that if ring C is closed Yarkornlkoff-rise (X), rather than the usual 

anti-Markonnikoff-wise so far observed for all naturally ooourring triter- 

penes, the resulting species (XI) is eminently suited for incorporating the 

part structure III (of.XII)' to finally give I, as the possible structure of 

nalabarlool. 

o-a-0 
I 
OH IV 

o-&-o 
I 
OH 

‘VI 

+ 
tlCtl?j 

4 
O\ 

C >c) + oAbA 

V VII 



4840 No.48 

X 

XII 

XI 

331 
127a (4420) 

109 

OH 

0 

0 

& 

XIII 
211 a 1-~201193 

ualabarlcol, if oorreotly represented by I, rhould show, on eleotron 

impact, the fragmentation depicted in XIII, the oharaoterietio a-fieeion of 

a-•ubetituted tetrahydrofurane lo . M can be seen from Table 1, all theee 
are important fragments in the mace rpeatrum of malabariool. 

Finally, syetematlo degradation of the oota-nor-Y-la&one, whloh may 

now be represented by XIV, give8 clear further support. LUlH4 reduotion of 

the Y-lactone gave a trio1 (C22H4003t q .p. 190-1910), rhioh on l oetylation 
(Ao20-pyrldine) gave In good yield an hydroxydlacetate (C26H4405, q .p.61-64O, 
[aJ, +7.34. IR: OH 3ao0, 1045 Mil; OAa 1750, 1730, 1250 Om-1), formulated 

ae xv (PMR: 5 quaternary q ethylr, 99 eignal at 62.5 o/e, and 311 eignale at 
57, 71 o/e; Ct&COO, 6E rlgnal at 120 o/8; 

o/e, 

-tX2OAo, 2H triplet oentred at 241 

J = 6 o/s; CgOAa, 1~ quartet oentred at 266 o/e). The hydroxydiaoetate 

on dehydration (SOC12 -pyridine) furnlehed eeeentially a mixture of two ole- 

fine (TLC), one of them predominating oonelderably. The mixture ram sepa- 
rated on Slo2-gel and the major oorponent recognised (IB,pm) am ~1, while 

the minor produat (m.p. 110-l12°) nao ehown from ite Pm opeotrua (four 

quaternary methyls, 51, 51, 53.5 and 59 o/e; one vinyllo methyl, 96.5 c/e; 

two C?&COO, 120, 120 o/e; Cz20Ao, 28 triplet oentred at 244 c/e; CgOAc, 1~ 

auirtet aentred at 266 c/s; one olefinio proton, 111 triplet oentred at 300 

c/s) to be the deelred isomer XVII. The required oonpound XVII wae 
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TABLE 1 - IMPORTANT PEAKS IN TllE MASS SPECTRUM OF MALAQARICOL 

458 443 331 289 245 211 193 135 127 109 95 85 81 69 56 

2 36 33 44 67 22 41 47 74 43 75 57 100 71 

expeditiously obtained by isomerising the total olefln mixture with Ll in 

ethylene d&amine 11 , when thin Isomer predominated. O#mylatlon of xv11 gave 

the oorreaponding a-glycol (m.p. 175-177') with the erpeated spectral data 

(IR,PMR). The glyool wag cleaved with Pb(OAa)4 and the resulting crude 

methyl ketone (m.p. 122-127') oxidized with perbencoio aold and the product 

bydrolysed with lO$ alo. KOH to give a solid, m.p. 208-210'. The last 
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product was oridlsed with Jones reagent to give a diketone, m.p.- 64-66', 

and having all the spectral requirements of XVIII: M+, m/e = 262; IR(CCl4): 

C=@ 1703, 1736 cm -l, both bands of almost same intensity. PIP: four quater- 

nary methyls: 53, 61, 63 and 63 c/s; -CE~CO, one 28 muktiplet centred at 

144 c/a (cf. p-m of malabaricol) and another 2~l multiplet centred at 120 o/s. 

This degradation provides unequivocal evidence for the size of ring C and 

Its mode of linking to the tetrahydrofuran moiety. Since ring A must be 

B-membered (IR, PNl), the size of ring 9 follows, which also must be six- 

membered. 

?lalabaricol and the lactone XIV, both show a positive Cotton-effect, 

just like dipterocarpol (XIX) (or the trinor-lactone IX)12 and henoe A/J3 

ring junction in I may be expected to be trans and with the same absolute 

storeoahemlstry. Further work is in progress. 

It should be mentioned here that van Tamelen and co-workers l3 have 

recently demonstrated that one of the products of nonenzymic oyclisatlon of 

squalene-2,3-epoxide has the same gross carbon framework as I. 

Rpoxymalabarlcol, m.p. 143-144', [c~.J2+24.6~ (Cncl,), analyses for C30E5004 

and displays bands for OR (3500, 1082 cm") and C=O (1703 cm") in the IR 

spectrum. Its Ph#t spectrum shows signals for: eight-quaternary methyls (56, 

59, 59, 59, 62, 65, 68 and 74 c/s) and CTi,-C=O (a 2R multiplet centred at 

142 c/s); a 2~ multiplet located between 212-240 c/s is oonsidered to arise 

from two overlapping triplets due to two protons of type -CA - H-O-. A 

comparison of this data with that of malabaricol, suggested 2 '-that the 

new compound is clearly olosely related to It and oould have possibly arisen 

from 1 by additional oxygenation involving the side-chain olefinlo linkage. 

In clear support of this, percamphoric aoid oxidation of I, furnished a pro- 

duct indistinguishable (m.p., mixed m.p., IR) from the new oompound, which 

was then named epoxy-malabaricol. This oompound is assigned the structure 

XX, rather than an oxirane structure, beoause the newly generated proton of 

type -err,-pz-o-c, shone its PBt signal, well outside the range of a secondary 
C 

00” 00 
xx XXI 

proton located on an oxirane ring 14 . There are several analogies' for such 
an epoxidatlon with a per acid, the closest being the conversion of diptero- 

oarpol (XIX) into ocotillone (c3 -ketone of VIII) by Percamphorio aold15. 
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Oxidation of epozymalabarlcal with 

laotone, m.p. 155-1S6°, C2,Rd2Cq (Ill: C--O 

Is in complete acaord with XXI. The same 

I is oridlsed with RuO4. 

Jones reagent, furnished a Y- 
-1, l?CS, 1776 cm j. Its P!ai spectrum 

tri-nor-lactone is produced, when 

&!alabarlcanedlol, this aompound, [a], +23.03 (CHC13), which could not be 

obtained orystalllne, was considered from Its spectral data to be the C3- 

alcohol corresponding to I. NaBH4 reduction of I gave a product indis- 

tinguishable from the naturally occurring material. 
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