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On the basis of X-ray crystallography, NMR spectra and 

chemical evidence the structure of morellin, a pigment 

occurring in the seeds of Garcinia morella, was established 

as I. 
1 A scheme of biogenesis was suggested, which has 

found support in the isolation of desoxymorellin (III) and 

dihydroisomorellin (II; single bond at ~1.~ It was also 

shown that morellin and isomorellin (II) are cis-tram_ 

isomers, the methyl and methylene groups of the aldehyde 

side-chain having the configuration around the double 

bond in morellin and the cis configuration in isomorellin.3 - 

ti-Gambogic acid MS isolated by Furrer4 in the form of 

its G-acetyl derivative from the dry latex of G. morella. 

Yates et al 5 --• obtained acetyl-c<-gambogic acid from the same 

source and suggested structure IV on the basis of the 

structure for morellin. This has now been confirmed by 

Ollis & &.,6 mainly as the result of the acid-catalysed 

cyclization of the side-chain R of IV with the chromene r&g 

to form gamboginic acid; their source cf gambogic acid MS, 

s. hanburryi, formerly regarded as a variety of C. morella. 

a "he colouring matters OC &. morella. Part VI. For Part 
v see H. B. Bhat, P. Madhavan Nair and K. Venkataraman, 
Indian J. Chem. 2, 405 (1964). 

b Communication r?3;-SSS from the National Chem. Lab., Poona. 
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I R = Rl * Me; RR = CHO. 

II R = RR - Me; Rl = CHO. 

III R = Rl = RR - Me. 

IV R = CH2-CH2-CH=CMeS; Rl or RS = H8 or COOH 

VR=Rl = Me; RS = COOH. 

VI R = RR = Me; Rl = COOH 

&.s Part of our study Of the pigments of C. morella, 

we examined the latex obtained from Mangalore in South 

India, and were unable to isolate gambogic acid from it. 

We found instead that it contained two acids, morallic and 

isomorellic acids, which were separated from the carbonate- 

soluble fraction. Mor8llic acid was nearly insoluble in 

heXan and :isomorellic acid much more soluble. They were 

both amorphous, but on heating with acetic anhydride and 

sodium acetate gave aC8tyl derivatives which crystallized 

from methanol in yellow plates, m.p. 240' and 1'/4' r8S- 

pectively. Elemental analyses and mass spectral molecular 

weights led to the same molecular formula, C;jSH;jti09, for 

both the acetates, and the acetyl values showed that they 

were monoacetates. The presence of a carboxyl group, 

indicated by the carbonate solubility, MS corzYrmed by 
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the ladida-u&to test and the IB speatrur, slthoush withar 

of tha aalds (ss ~011 as gambogio acid) rarponded to th, 

hydroxamic l uid test. yltk dissoietharu the two *aids gave 

nonore* l st*rsr woreliin as1~ be iso~erir~d to imaorollx 

by rtumlng 8 hoxane solution tbrorgh a aOlUn ef sillar gal 

or fullers rrth or by trutaant at loo8 tomporakro with 

hydroohlorio aold in metone. By the same pmcodare loreZli0 

aaid was aonvorted to isomor#llia aaid, showing that lor&lia 

and isomorollic aolds wore pmbsblr rolatod to r&ah other in 

the 8-e wsy as l orellln snl isomor~llln. The YMB 8pOatra 

of the auetatw of morollia and isomorellla aalds in empa- 

rison with those of 8omllin snQ lsomor~llin read117 showed 

that morellia and lsomorollfa mlds are aarboqlia salds 

(V snd VI) aorrrapondlag to morellin and 18omorallin~ In 

the speatrs of tba two soids the aldehyde signs18 of moroUin 

and isoaorellla. wore replaced by broad Wdraxyl 8igasl8 at 

1.36 and 1.42 -iy esoept in the C-methyl rqlon, in rbioh 

there wore dlfforoncos to ba disaussed la drtall l lswhorr, 

tha aorraspondence between the twa pslrs of spoatn ns very 

closr. Seren @metfyrl groupsI a 2,2-diaetbglahromne systu, 

a prenyl side-chain attsehed to an aromatia ring, snd the '\ 

bicyclooctmma part of the morollln skeleton were sll 

readily reaognisrblm. Thm vinyl proton (H$ of the *,I-un- 

saturated oarboxylic said side-chin of moroll$a *aid l aotstr 

appured at 9.86 ‘i and the corresponding absorption of 

isomorellic aold acetate was at 3*26 Y, the do*nttold 8hlft 

indlaatlng the isomerisstion of the aarboxyl group from a 

w to 8 a&. configtarstion, as discussed earlier in 
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connection w:,th morellin a,nd isomorellin. 3 

Ollis CL a&g have stated that "the stereochemistry of 

the side-cha:nv carrying the carboxyl group *is probably as 

shown (IV; R.,=Me; R2=COOH), but the NMR results are not _. 

conclusive.* Yates g ale5 have not presented the NMR 

spectrum of acetyl-+gambogic acid and have made no refer- 

ence in their discussion to the chemical shift of the vinyl 

proton (II,). Ollis et al. did not examine acetyl-+gambogic -- 

acid, but they recorded the NMR spectra of the pyridine 

salt of gambogic acid, dimethyl gambogate (the ether-ester), 

and monomethyl gamboginate; $ appeared at 3.88, 4.03, and 

4.12 T respectively in the three compounds. We have 

examined the NMR spectrum of gambogic acid kindly supplied 

by Professor H. Auterhoff who prepared it through the 

pyridine Sal-; from a commercial 'Harsdrog' whiah was 

believed to originate from 5. morella. In the spectrum of 

gambogic acid H, appeared at 3.88 T and in the light of the 

data cited for the morellins and the morellic acids it may 

be concluded that the carboxyl (or carbomethoxyl)group and 

Hv have the .w configuration in gambogic acid, dimethyl 

gambogate and methyl gamboginate; gambogia acid therefore 

corresponds to morellic acid. In the NHR spectrum of 

acetyl-v&gambogic acid, which we prepared from the gamboge 

of G. hanburr& procured from Bangkok, Hv appeared at 

3.35 7, from which it follows that the acetate is derived 

from isogambogic acid corresponding to isomorellic acid. 

Isomerization from the unstable angelic acid to the more 
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stable tlgllc aold oonflguration takes plaae during the 

treatment vlth sodiau aoetate and aoetic anhydride. 
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