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Summary: Bharatamine (I), mp 182-183', a novel racemic protoberberine alkaloid 

unoxygenated at ring D and biogenetically derivable from loganin, a pathway 

hitherto unknown for this class of compounds, has been isolated from the seeds 

of AlUan,:lium lamarckii and structure established by an unequivocal synthesis. 

vie had earlier published -the isolation and characterization 2,3 of a new 

class of benzo[a]pyrido[3,4-glquinolizine bases from the seeds of Alanqium 

lamarckii Thw.(AlanJiaceae). From the same source, we noizl report a unique proto- 

berberine alkaloid of immense bio,yenetic interest. 

While repeating the isolation of benzopyridoquinolizines from the weakly 

basic fraction of the methanolic percolate of the seeds of A. lamarckii by 

chromatography over deactivated silica gel column, we obtained a new alkaloid 

in ca 0.00035% yield in - the earlier fractions eluted with light petrol-chloro- 

form (3:l). The compound, desifynated as bharatamine, mp 182-183',[a]D 2 Co, 

crystallised from li-rht petrol-chloroform in granules. The IR (Nujol) band at 

3160 (br) cm -' and the UV absorptions [A::: (loge) 206 (5.08), 290 (2.77) nm; 

x 
0,011~ NaOH 
max (loge) 208 (4.85), 295 (3.91), 310 (2.71) nm ] indicated it to have 

a phenolic tetrahydroprotoberberine skeletal structure. 

The 'H NMR spectrum (CDCl 3, 100 MHZ with TMS as internal standard) 

exhibited a three-proton singlet for one A~CXX~ (a 3.84), two one-proton singlets 

(a 6.60, 6.84) for a tetrasubst 

for a disubstituted benzene and 

protons. 

ituted benzene, a four-proton multiplet (a 7,74 

a multipl-t (a 2,48-4.12) for nine aliphatic 
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The mass spectrum (M' ITI/Z 251, 86;/.j showed, besides the primary fragments 

at M-l (lOQ,Lj and M-C!-!3 (15$), prominent and significant peaks at ~/z_ 176 (467;) 

and 104 (60s) assignable to species 2 and b respectively conceivably arisin,J 

by way of retro-Diels-Alder clcavale of ring C. 

a b 

I m/z 176 m/z 104 -- -- 

All the above data led to only two possible al ternaLive struc.Lures, viz., 

2-hydroxy-3-methoxy-5,8,13,13a-tetrahydro-6li-dibenzo[~,q]quinolizinc (Ij or its 

2-methoxy-3-hydroxy isomer, for the compound. 

Ssratamlne on treatment with diazonethane and purification through hydra. 

chloride yielded a substance, mp 250' which proved to be exactly identical with 

an authentic specimen 4 of a synthetic 2,3_dimethoxyberbine (II) hydrochloride 5 

by direct comparison (IK, m:Lp, TLC), 

IfI : R=Br Scheme I 

The posit!Lons of i;hc rin; A substituents coblld be finally established by 

the unequivocal synthc?sis (Scheme 1) of bharatnmine following a known route 6-8 . 
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To the best of o'u; knowlodje, bharatamine repr,csents the first rintr 3 2 

unoxylcnated member of more than a hundred protoberborine al!:aloids so Ear 

known to occur in nature, Evidently, it could not have been arisen via the 

hithrrto accepted bioJ?notic route for the protoberberines from benzyliso- 

quinolinc precursor tic-rived ?2a from tyrosine or its equivalents- O its oenesis i 

could rather be conceived from dcsacetylipecoside (VII) or its 'equivalents, 

the common precursor for the cooccurring alangiside9, benzopyrido+inolizines2, 

the protoemetinolsl*lO-13, emetine14'15, psychotrinc15-18 and 

tubulosine1°,15,16,19-21 t~,:oes, L involving secologanin via lojanin-- 33b (Scham 2). 

The isolation of venoterpene (VIII)23, tile rare monoterycne alkaloid hitherto 

encountered only in ,ipocynaceae species, from A. lamsrckii is very silnificnnt. 

It is, howover, too premature to conjecture whether protoberberines oxygenaied 

at ring i) could also be derived from monoterpenoid precursor and get oxidised 

at a later staJe. 

Tyrosine - Dopamine + Secologanin - Loganin 
1 I 

+ 

MeOOC* 

VII 

Protoemetinols Tubulosine type 

Emetine type 

OH 

Scheme 2 

Alangiside 

Amination, 

Oxidation 

Benzopyridoquinolitine 

alkaloi‘ds 
VIII Bharatamirte ( I) 
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