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Abstract---—— A novel route tec a quebrachamine-cleavamine type

alkaloid bearing C-16 carboxyl equivalent has been developed.

One of major subjects in the synthesis of the iboga and the aspidosperma type
indole alkaloids is introduction of carbomethoxy unit on C-16 center. There have
been developed twe general routes for introduction of carbomethoxy group on C-16
center via a cyanide precurscr through a chloroindolenine intermediatel(l) and a
quaternary base intermediate2(2), however, they are often less satisfactory owing
te low overall yield and multi-step operations{Scheme 1). Our plan for intreoducing
a carbomethoxy group on the desired center involves the following three stages; (i)
formation of a guaternary carboline base({6) bearing a dithiane group on C-3, (ii)
cimaltanecus formation of the quebrachamine-cleavamine framework and a carboxy equi-
valent at C~16 center (7}, and (iil) conversion of the carboxyl eguivalent inte carbeo-
methoxy group(8) (Scheme 2). Present report describes our preliminary results which
could lead to introduction of a carboxyl equivalent on the appropriate center

though its conversion into carbomethoxy group has not been accomplished.
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Scheme 2

Treatment of 1,3-cyclohexadione-5-carboxylic acidB(B) with trimethylene dithio-
tosylate in the presence of potassium acetate in boiling methancl initiated a éon—
current thioketalizaticn and ring cleavage4 to give the a-diketone monothioketals(llh
mp 108+,110 °C, in 50.3 % yield via (10). Condensation of (1l) with eguimolar amount
of tryptamine in boiling benzene by removing water azeotropically using a Dean-Stark
apparatus, gave the exc-olefin(12), mp 142143 °C, in 85 % yield. BAcid catalyzed
cyclization of (12) in boiling.benzene in the presence o¢f catalytic amount of p-
toluenesulfonic acid afforded the carboline(lé4a,b} mp 2147216 °C, in 93.0 % yield as
an inseparable mixture of two epimers g-oriented-dithianyl(lda} and g-oriented-dithi-
anyl{14b) isomers, of which ratic(2:5) could be readily discernible by NMR peak in-
tensities of the methine proton of the dithiane group at 4.70 and 4.63 ppm(2:5) and
the ester methyl grcup at 3.70 and 3.60 ppm(5:2). Predominant formation of the A-
isomer(14b) could be due to steric interaction of the acetic acid residue which
allows preferential cyclization from the g-side of the intermediate{l13) as shown
{Scheme 3). Hydrolysis of (l4a,b) with 10 % methanclic potassium hydroxyde gave the
carboxylic acid(14), mp 246 °C(decomp), which was transformed into the homoester {17},
mp 115~4118 °C, as a inseparable mixture of epimers in 70.5 % overall yield by Arndt-
Eistert reaction via the acid chloride(15) and the diazoketone(l6). Reducticn of
{17) with lithium alminum hydride in tetrahydrofuran at rcom temperature afforded the
amino-alcohol(18) in 82.4 % yield as an inseparable mixture of epimers. Mesylation of
(18) with methanesulfonyl chloride in the presence of triethylamine in boiling chloro-
form, followed by treatment with sodium iodide in boiling methyl ethyl ketone gave
the pentacyclic quaternary iodide(20), which, without purification, was exposed to
potassium tert.butoxide in tetrahydrofuran at 0 °C to furnish the expected nine-
membered amine{21), mp 2170220 °C, bearing c¢arboxyl equivalent at C-16 center through
a smooth regioselective fragmentation. The overall yield of (21) was 32.7 % from
the aminc-alcohol (18). Conversion of the ketene thicacetal group of (21) into the
carbomethoxy group using a mercuric salt6 as catalyst failed to give the expected

C-16 ester(8; R =R2=H). Desethylguebrachamine (of desethyldiﬁydrocleavamine)7(22)

1
gum, was obtained in 34.6 % yield with some recovery of the starting material(1l8 %)
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when (21) was refluxed in methanclic hydrogen chloride{43 3}.
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