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It Is well recognized that most Isoqulnollne- and Indole-alkaloids are 

derived from relatively simple precursors , phenylalanlne derivatives and 

tryptophan, and the decarboxylation of theae a-amino acid8 readily occura,In 

the course of biogenetic alkaloid eyntheeee In nature 1) . 

As to the chemical decarboxylstlon of a-amino aclde, two modifications 

have been generally performed up to the present time; one Is thermal decarboxy- 

latlon 
a) 

, the other, oxldatlve decarboxylattion 
a) . The f'ormer requirea relatlve- 

ly high temperature while the latter often gives complex results. Eapeclelly 

In the decarboxylatlon oi tetrahydrolsoqulnollne (I) and tetrahydro-B-carboline 

(II) derivatives, the aromatization of ring systems Is ueually accompanied under 
s&,8) 

both reaction conditiona. 

The authors have a project to synthesize optically active l-substituted 

tetrahydrolsoqulnolIne- and tetrahydro-@-carbollne-alkaloids from optically 

active phenylalanlne 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 racemlzatlon at the 

aFymmetrlc carbon atom of position 1. 



3106 No.76 

The present paper deals with the preliminary experiment8 for this purpoae. 

An attempt haa been carried out to remove the nltrlle group of a-amino nltrlle 

prepared from a-amino acid. 
4) 

Decyanlzatlon of a-amino nltrllee with LIAIHI haa 

been already reported , but satlefactory result.8 were obtained only In special 
Wrrd) 

cat368 , accompanied with the reduction of nltrlle group. A milder reducing 

egent, NaBH., generally Inactive for the nltrlle group, was employed lnetead of 

LIAlH., and the authors succeeded in decyanlzatlon of various types of a-amino 

nltrlles(III),(IV) and (VI, easily prepared from dehydration of a-amino acid 

Table 

C&,.CRe.CH 
9 > 
'NH.CO.CHB 

CsHS.CHs*CHs-NH.CO.CH:, 

III VI 

Keactlon Conditions * 
Runa Solvents Temperature ('Cl Reaction Time (hr.1 Yield $ 

1 Dlglyme 60 24 9 

2 II 100 24 88 (85) 

jCN 
CsHS.CH,* CH, CSH,. CHs* CH..N 

, CHL, 
-9 

N 
,CHS 

'CH, 
'CH, 

IV VII 

3 EtOH 35 20 100 (93) 

4 Pyrldine 60 24 87 
J 

, 
V VIII 

\ 

5 EtOH 35 20 97 (92) 

6 Pyridlne 60 24 81 

7 DMF 60 24 73 

8 Dlglyme 100 24 85 (82) 
4 J 

% By g.1.c. analysis. Numbers In parentheses are Isolated yields. 
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amide derivatives with phoephoroxychlorlde. The corresponding deayanlzed amlnee 

(VI),(VII) and (VIII), were obtained In good yield as shown In the Table. 

Furthermore, to Investigate whether or not the racemlzatlon occurs under 

these mild condltlone when optically active a-amino aold le employed a8 a rtart- 

1% material and for the preliminary experiment for alkaloid eyntheals, the 

following reaction wae performed. 

IX X XI 

The carboxamlde (XI) (m.p. lW+", (a]y-149' (~~0.4, EtOH)) was prepared by 

amlnolysle of optloally pure ester (X) [m.p. 116", [c~)y-106~ (~0.4, 96%EtOH)] 

obtained from L-tryptophan (IX) according to the literature 
6) 
. The benzylation 

of XI with benzyl bromide and sodium bicarbonate In ethanol, followed by dehydra- 

tion with POCl. gave amino nltrlle (XII) [m.p. 160-161“, [a)y-12.6O (c=1.6, 

pyrldlne)). This compoud was decyanlzed by reduction with NaBH. in a mixture of 

ethanol and pyrldine, and subsequent debenzylatlon by catalytlo hydrogenation 

afforded optically active tetrahydroharman, 1-methyl-1,2,3,Ictetrahydro-B- 

carbollne (XIII) [m.p. 177". [~4):'-52~ (c=2.0, EtOH)]. 

Optical purity of thle, compound (XIII) was considered to be pure from the 

reported value 
6) 

. It haa been proven that no racemlzatlon occur8 at the 

aaymmetrlc center 1. The absolute configuration at the aeymmetrlc oenter of 

(-)-XIII 5.13 ehown to be (S)-configuration accordlog to the literature 
&a) 
. The 

stereochemletry of X which la the main leomer by the reaction of L-tryptophan 

and acetaldehyde under the Plctet-Spengler reaction condition la demonstrated 
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to be 1,3-cle configuratlon Including the absolute configuration as shown In the 

figure. This conclusion Is the same as the proposal by Yoneda 
7) . 

Stereospecific total syntheses of optically active isoquinoline-, lndole- 

and other alkaloids Prom optically active amino acids by this reductive decysni- 

zatlon are now in progress in our laboratory. 

REF'mENCES 

(1) A.R. Battersby, Quart. Rev., 15, 259 (1961). 
- 

(2) a) S. Tachlbana, H. Matsuo, and S. Yamada, Chem. Pham. Bull.(Tokyo), 3, 
- 

414 (1968). 

b) A. Pictet, and T. Spengler, Chem. Ber., 44, 2030 (1911). 
= 

(3) a) I.D. Spenser, Can. J. Chem., 7, 1851 (1959). -~- - 
b) E.E. van Tamelen, V.B. Haarstad, and R.L. Orvis, Tetrahedron, 24, 687 (1968) 

- 

(4) a) Z. Welvart, @mpt. rend., 2318, 2536 (1954). 

b) Idem, Ibid., 9, 1299 (1954). 
- 

c) G. Charvl&e, B. Tchoubar, and Z. Welvart, Bull sot. l chim. France, 

1428 (1963). 

a) P. Rajagopalan, and B.G. Advanl, Tetrahedron Letters, 2197 (1965). 

(5) J.L. Men, and M.C. Fan, Bull. sot. chim. France, 1866 (1959) 

(6) a) J. Trojhek, Z. Koblicov& and K. Bl&a, Chem. & Ina., 1261 (1965). 

b) A.R. Battersbg, and T.P. Edwards, J. Chem. Sot ___ i..v 1214 (1960). 

(7) N. Yoneda, Chem. Pharm. Bull.(Tokyo), 12, 1231 (1965). --__I-- - 


