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It 1s well recognized that most isoquinoline~ and indole-alkalolds are
derived from relatively simple precursors, phenylalanine derivatives and
tryptophan, and the decarboxylation of these a-amino acids readily occurs. in
the course of blogenetic alkalold syntheses in naturel).

Ag to the chemicgl decarboxylation of c-amino acids, two modifications
have been generally performed up to the present time; one is thermal decarboxy-
1ation2), the other, oxidative decarboxylatlons). The former requires relative-
ly high temperature while the latter often gives complex results. Especlally
in the decarboxylation of tetrahydroisoquinoline (I) and tetrahydro-f-carboline
(II) derivatives, the aromatization of ring systems is usually accompanied under
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both reaction conditionsa. ’
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The authors have a project to synthesize optically active l-substituted

tetrahydrolsoquinoline- and tetrahydro-f8-carboline-alkaloids from optically
active phenylalanine derivatives and tryptophan. Therefore, the experiment
involves selecting the reaction for removing the carboxyl group under milder
condition to prevent the aromatization of ring system and racemization at the

aeymmetric carbon atom of position 1.
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The present paper deals with the preliminary experiments for this purpose.
An attempt has been carrled out to remove the nitrile group of a-amino nitrile
prepared from a-amino acid. Decyanization of a-amino nitriles with LiAlH, has
been already reported‘ , but satisfactory results were obtained only in speclal
casee‘?"d)accompanied with the reduction of nitrile group, A milder reducing
sgent, NaBH,, generally inactive for the nitrile group, was employed instead of
LiAlH,, and the authors succeeded in decyanization of various types of a-amino

nitriles(III),(IV) and (V), easlly prepared from dehydration of a-amino acid

Table
_ON
CGHS' CHQ‘CH\ —> Cng'CHg'CHg'NH'CO‘CHa
NH- CO- CHg
I1I VI
Reactlon Conditions *
Runs [Solvents [ Temperature (°C) | Reactlon Time (hr,) Yield %
1 Diglyme 60 24 9
2 " 100 24 88 (85)
_CN ,CHs
Csﬂg : CHQ' CH\ /CHS - CSHG' CHQ‘ CHg N\
N CHa
CHg
v VII
EtOH 35 20 100 (93)
Pyridine 60 24 87
CN
N-CHg N-CH,
v VIII
5 EtOH 35 20 97 (92)
6 Pyridine 60 24 81
7 DMF 60 24 73
8 Diglyme 100 24 85 (82)

% By g.l.c. analyeis. Numbers in parentheses are 1solated ylelds.
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amide derivatives with phosphoroxychloride. The corresponding decyanized amines
(VI),(VII) and (VIII), were obtained in good yleld as shown in the Table.

Furthermore, to investigate whether or not the racemization occurs under
these m1ld conditions when optically active a-amino acid 1s employed as a start-
ing material and for the preliminary experiment for alksalold syntheeis, the

following reaction was performed,

GOOH GOOEt CONHg
I. CHa - CHO
N NHg % EtOH-HGL MeOH
H

IX

CN
. CgHlg- CHg- Br L NaBH,
9-.P0013 N'cHg'csi{‘ Z-Pd c
H  CHy

X1t X111

The carboxamide (XI) [m.p. 144°, [a];5-149° (e=0.4, EtOH)] was prepared by
aminolyels of optically pure ester (X) [m.p. 116°, [a]';-106° (c=0.4, 96%E1'.0H)]
obtained from L-tryptophan (IX) according to the 11t.erature‘2 The benzylation
of XI with benzyl bromide and sodium bicarbonate in ethanol, followed by dehydra-
tion with POCls gave amino nitrile (XII) [m.p. 160-161°, [a]z:—12.6° (e=1.6,
pyridine)]. This compoud was decyanized by reduction with NaBH, in a mixture of
ethanol and pyridlne, and subsequent debenzylation by catalytic hydrogenation
afforded optically active tetrahydroharman, l-methyl-1,2,3,4-tetrahydro-g-
carboline (XIIT) [m.p. 177°, (), -52° (o=2.0, EtOH)].

Optical purfity of this compound (XIII) was consgidered to be pure from the
reported va.lues). It has been proven that no racemization occurs at the
asymmetric center 1., The absolute configuration at the asymmetric center of
(-)-XIII is shown to be (S)-configuration according to the literature‘?) The
stereochemigtry of X which is the main isomer by the reaction of L-tryptophan
and acetaldehyde under the Pictet-Spengler reaction condition is demonstrated
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to be 1,3-cls configuration including the absclute configuration as shown in the
figure. This conclusion 1s the same ag the proposal by Yonedavz

Stereospecific total syntheses of optically active isoquinoline-, indole-
and other alkalolds from optically actlve amino aclds by this reductive decyani-

zation are now in progress in our laboratory.
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