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Gandharamine (1) 18 a new quatermary ozobenaylisoquinolinium alkaloid found in Berberis

baluchistanica Ahrendt (Berberidaceae), as well ag in Thalictrum fendleri Engeim. ex Gray
{Rarunculaceae). Ite synthesis from dihydrobenaylisoquinoline ¢ has been achieved. .The only

knowm naturally ocourring close analog of gandharamine is N-methylpapaveraldine (7).

Berberis baluchistanica Ahrendt (Berberidaceae), native to Pakistan, has proven a rich

repository of novel tertiary isoquinoline &lkaloids including the proeporphine-benzylisoquinoline

3,4

pakistanamine,a the aporphine-benzylisoquinoline pakistanine, and the isoquinolone-benzyliso-

quinoline baluchistanamine.5 Presently, investigation of the polar quaternary alkaloid fraction
from 15 kg of dried plant material has yielded 17 mg of the new amorphous and optically inactive

oxobenzylisoquinoline alkalold gandharamine (1) chloride, 019“1804NCI’ )\::SH 255, 316 and 365 nm

EtOH
(log £ 4.07, 3.65 and 3.73), Amin

EtcH, ut

min

+
278 and 335 nm (log ¢ 3.43 and 3.62), A ECOH-H" 253 and 313 nm

{log £ 3.98 and 3.72), ) 273 om (log £ 3.96). The alkaloid is phenclic since the uv spec-

ctum in base shows & bathochromic ghift, Az::ﬂ’m‘r 253, 323sh and 365 om (log ¢ 4.09, 3.63 and
EtOH,OH™
3.89), Amigﬂ 278 om (log € 3.43).

The nmr spectrum in TPA-d includes three singlets at §3.96, 4.27 and 4.32, which can be
asgigned to one N-methylimino and two arcmatic methoxyl groups, respectively. H-3 and H-4 appear
ag a doublet of doublets at §8.29 and 8.34 (J = 6.8 Hz), while the remaining six sromatic protons
are represented by a broad singlet centered at §7.21 and a sharp singlet at 7,63, The moss spec-
trum exhibits peaks m/e 324 (M, C oH;gNO,) (1.6), 323 (M - 1) (7.4), and 44 (100).

Sodium borohydride in methanol reduction of gandharamine chloride at room temperature over-
night afforded the amerphous diastereomeric ai.cohols 2a and 2b, CIQHZJO&N’ in a 1:3 ratio. The
mass spectra of both alcohols show an (M - H20)+ peek m/e 311, and a base peak m/e 206, Tha
respective nmr spectra in CDCl3 have been summarized in expressions 2a and 2b.

Acetylation of the major slcohel 2b with acetic anhydride in pyridine overnight furnished

diacetate 3, Cyp3Hp70gN. The CDCly nmr downfield shift of the ring C protons of 3 relative to
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those of alcohol 2b locates the phenolic group of gandharemine (1) at C-4' rather than in ring A.

The structural assignment for gandharamine was confirmed by its synthegis from the known
dihyd_robenzylisoquinoline.3.6 Oxxi;iation of an ethanolic solution of this imine by bubbling a
stream,of air for three days7 provided a 24% yleld of the imino ketone 5, CIBHITOﬁN’ wp 142-144°
13 1600, 1660 and 3450 cm-l, which was dehydrogenated using Pd/C in refluxing

CHC
€ (CHyCl), v

xylene overnight to furnish amorphous'benzylisoquinoline 6 (66%), CIBHISOAN’ \)tcu::ila 1660 and 1690
v.:m'l.B N-Methylation of 6 with methyl iodide in refluxing acetonitrile overnight afforded yellow
needles of gandharamine (1) iodide, 75%, Cy gH; g0, NI, wp 185-186° C (methanol-ether).9 Conversion
to the amorphous chloride salt was achieved by passing & solution of the lodide in 1:1 mwethanol-

acetone through an Amberlite CG-400 chloride anfocn exchange columm. The chloride salt proved to

be identical with gandharawine chloride obtained from the plant isclation sequence.




HETEROCYCLES, Vol. 18, 1982

10

In some early lsolation work In our laboratory carried out in the 1960's, a quaternary

alkaloidal chloride salt was obtained from Thalictrum fendleri Engelm. ex Gray (Ranunculaceae),

native to Utah, which was not fully characterized at the time due to paucity of meterial, We have
now found that the T. fendleri alkaloid is identical in terms of nmr and uv spectra, as well as

tle R. values, with gandharamine chloride.

£
It is intereating to note that gandharamine (1) is the first known naturally occurring quater-
nary oxobenzylisoquinclinium salt belonging to the coclaurine series. 1Its sole counterpart in the

reticuline series is N-methylpapaveraldine (7) found in Stephania sasakii Hayata (Meniapemaceae).u
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