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Stereocontrolled Synthesis of (4-)-Coryantheidol from (+)-Norcamphor

By SernicHr TakanNo,* KEN'ICHI Masupa, and KuNio OGASAWARA

(Pharmaceutical Institute, Tohoku University, Aobayama, Sendai 980, Japan)

Summayy A highly stereoselective synthesis of (4)-
corynantheidol (1) has been carried out using (4)-
norcamphor (3) as a starting material.

RECENTLY we have shown norcamphor (3) to be an excellent
building block for the construction of the non-amine unit of
the ipecac! and the yohimbinoid? alkaloids. We now report
an additional application in a highly stereoselective syn-
thesis of (4)-corynantheidol® (1) with the less stable cis
C(15) /C(20) configuration.

Treatment of the bicyclic lactone!2 (4), obtained stereo-
selectively in 519, overall yield from (+)-norcamphor (3),
with benzylamine at 180—200 °C afforded the amide (5),1
m.p 130—132 °C, in 739, yield, which on Jones oxidation
yielded the ketone (6), m.p. 103—104 °C, in 739, yield.
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(6) X=0;Y=H, (8) X=CO,H
(7 X=0; Y=-5[CHy] , S- (9) X = CH,OH

Regioselective thioacetalization by treatment of the
pyrrolidine enamine derived from (6) with trimethylene
dithiotosylatet in the presence of triethylamine gave the
a-diketone monothioacetal (7), m.p. 144—146 °C, which was
cleaved with KOH in Bu?OH? to give the carboxylic acid
(8), m.p. 132—134°C, in 649, overall yield from (6).
Reduction of the carboxy group of (8), via the mixed
anhydride with ethyl chloroformate,® afforded the primary
alcohol (9) as an oil in 849, yield. Heating (9) in diphenyl-
methane at 200 °C for 24 h furnished the oily §-lactone (10)
with the cis C(1)/C(2) configuration in 649, yield.} Treat-
ment of (10) with KOBu! in tetrahydrofuran (THF) at
room temperature brought about smooth epimerization at
the C(1) centre via the enolate (11) to allow almost quanti-
tative conversion into the epimeric §-lactone (12) with the
trans C(1)/C(2) configuration.

Reduction of (12) with di-isobutylaluminium hydride in
toluene at —25 °C afforded an epimeric mixture of the
lactols (13) which, without purification, was condensed with
tryptamine in refluxing MeOH, followed by reduction with
NaBH, in the same flask to furnish the amino-alcohol (14)
as an oil, in 839, overall yield from (12).
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1 Satisfactory analytical and spectral data were obtained for all new compounds.

} At this stage, the thermodynamic formation of the trans isomer (12) was clearly observed by t.l.c.
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Upon hydrolysis of the dithian group with methyl 10dide
in aqueous MeCN,” the hydrochloride of (14) afforded
(+)-corynantheidol (1), mp 157—159 °C (It 3 158—162
°C) and (-)-3-epicorynantheidol (2), mp 192—194 °C
(it ,® 191—192 °C), 1n yields of 8 and 639, through a con-
current Pictet—Spengler-type cvchization® without causing
quaternization of the tertiarv nmitrogen ® The latter, after
acetylation, was dehydrogenated with mercunc ace-
tatela,10,11 to g1ve the iminium base (15) which on reduction
with NaBH,,1a,% followed by alkaline hydrolysis furnished
(13) (12) the former (1) 1n 569, overall yield On similar treatment,
the former regenerated (4 )-corynantheidol (1) in com-
parable yield through (15) 1 These conversions indicated
that these compounds were the C(3) epimers of each other
and moreover, the presence of the Bohlmann bands in the
ir spectrum of each indicated both to have the cs
C(15)/C(20) configuration 1* Since chiral norcamphor has
been obtained,!? the present method would be applicable
to a chiral synthesis of the related alkaloids
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