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Abstract -~ Oxazelidines and thiazolidines transfer their C, units
to appropriate nucleophiles and fumish the corregponding tetrshydro-

B ~carboline and isoquincline derivatives.

The carbon transfer character oféz—thiazolinium and oxazolinium cation sl in a
manner analodgous to THF models, MN-acetyl or tosyl-N'-methylimidazelinium Cationsz,
at the —~COOHlewvel, has been demonstrated, N-acetyl or tosyl-K'-methylimidazoli-
dines possessing differently basic nitrogen atoms perform carbon transfer at the

-C=0 level .3’ 4

N-Methvlpyrrolidine, tetrahydrothiophene and tetrahydrofuran
exhibit pka values 10.4, -4,5 and -2.1, respectively.s We arqued that vhen two of
the hetercatoms such as ¥,0,8, are placed in identical environment in a perhydro
five membered heterocyele, viz. thiazollidine and oxazolidine, az similar order of
the Qifference in basicity of these heterpatoms would be available and such hetero-
cvcles could mimic the carbon transfer process of N5,N j'O—me‘-:hyl enetetrahydrofol ate

at carbonvyl level .,

2-Phenyl thiazolidine 1k with tryptamine 23 in acetonitrile in the presence of an
anhydrous acid fumished l-phenyl-1,2,32,d-tetrahydro-f-carboline €a. The rate of
the reaction is enhanced by the presence of an n-butyl group at nitrogen of
2-phenylthiazolidine la and the presence of an acetyl group lc adversely affects
the reaction., 2-Phenyl-4,4-dimethyloxazolidine 5a and tryptamine in acetonitrile
in the presence of anhydrous HCl react exothermally at rcom temperature to give 5a,
but in the presence of CH;CO0H or TFA, the reaction mixture has to be refluxed,
performing the reaction of 2a with Z-phenyl-3-methvloxazelidine 5b and 2,2~diphenyl-
oxazolldine 5c, the N-substituent effect on reacfivity has been found to be in the
order N-CH3> N-H> N'CGHS' Similarly, 2-{p-methoxyphenyl)-4, 4-dimethvloxazolidine
54, 3-methyloxazclidine S5e and 3-phenvloxazeolidine 5f react with tryptamine to

furnish to corresponding tetrahydro -/ -carboline derivatives. The harman alkaleid
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eleagnine 6d has also been synthesised via transfer of --éHCH_.3 from 2,3-dimethyl-

oxazolidine 5g and Z2-methyl-3-phenvloxazolidine S5h to tryptamine, Te reactions

of homoveratryl arine and phenethyl amine with 2-aryl-4, 4-dimethyloxazolidines vield
Schiff's bases 7a-d and with anhydrous HCl, 7b could be cyclized to l-phenyl-6,7-
dimethoxy-1, 2, 3, 4-tetrahvdroisoquineline 3., However, homoveratryl amine and 54 in
CH3CN/HC1 yield iminium chloride 7a.HCl., Besides lower reaction temperatures and
better yields, the use of oxazolidines has the advantage that crystalline product

could be isecl ated after neutralization of reaction mixtures as against the formaton

Tetrahydro -/3 -Carbolines and_Schiff's Bases'

Amine Reagent Product h__-.-..'IElTT?_u_Q_.- —_— __Yf" ?1 9_(24_)__‘_ -
a b c a b c
2a 1a 6a 1 0.5 25 65 45 W
2a 1 6a 12 0 30 70 50 56
2a 1c 6a 100 200 200 50 00 35
23 5b 6a 4.5 0.2°9 5 73 8o 70
24 5a 64 5 0.2 =5 85 85 65
2a 5c 62 9 0.2  10.5 e 2% 60
2a 54 6b 3 0.29 3,5 85 85 83
2a Se 6c 2 0,25 0.5% o7 5 05
2a 5f 6c 3 0.2 3.5 32 12 LS
2a 59 64 24 0.3% 1o 53 04 00
2a 5h 6d 22 0.3% 2 a2 03 37
2 Sa 7b 2 0.29 2.5 20 £ 86
2¢ 5a 74 4 0.29 2 a6 £ 92
P 54 7a 10?559 109 g sad 78
2¢ 54 7¢ 1.5 0.27 2 89 £ 90
2a 4a 6a 2 0.5% 3 70 65 65
2a sa-d 6a " 80-88
2a de~g &b P 80-86

a, b and ¢ refer toc reactions run in refluxing acetonitrile in the
presence of TFA/HCl/CH3COOH respectively, @ - reactions run at rt
e - reactions run at 0°C. £ - unidentified products., g - vield

0f the corresponding iminium chleoride. h - reactions run in reflux-
ing acetic acid, i - for all the compounds satlsfactory spectral
data or comparison with authentic samples have been obtained.

— 108 —




10

'S

|

2

]

1
o

[
9]

!

12

|

HETEROCYCLES, Vol 23, No. 1, 1985

S
R
\
1
R
R al
o Fe CH, o1, CEy __3_
CsHe H
Gl cocH,

R )
R‘l
R rt R &t r?
G e G S5a gty H cly
G 7,0 (p) CeMe b Gy CH, H
CH{CH,) ¢ G 5¢ G S A
CH,CH,CH CH, G 5@ G, 0CH (p) H CH,
% Ce ¥ 40 5 {e) Be W cH, H
r \ r 1
CgHy Gl (o} Cg 11,4 OCH, () 5f H Gy H
cH(cd,) ¢ G, OCH, (p) 53 oy CH, H
sk cH, CH, E
R‘i
N | NH R1 N
R R gl
G He Ta G, 0CH, (p} OCH,
G H,0CH; (p) In G¥g OCH,
H 1o G H,00H(p) u
ey 18 GMg i

— 108 —




of products as fecams and in lower yields in the case of the rewactions with imicda-

zolidines. >

As oxazolidines exhibit tavtomerism with imines and under acidic conditions
provide iminivm cations6, the carbon transfer cagpability of simpie Iimines has been
studied. Acyclic imines 4a-g with tryptamine fomﬁ-carboline derivatives,

irrespective of the nature of the amine being eliminated,

The overall reaction of azolidines with tryptamine raprecents the transfer of a
_&ur fragment of the azolidines to a position between the nucleophilic centres,

C=2 and the amino group of tryptamine., The reaction could be visvalized to proceed
throuch a mechanism similar to the one proposed for imida201idines.3 As 2-substi-
tuted oxazolidines and thiazolidines can be procured via addition of carbanions

to approprilate azolines/azolinium cations, the process allcws for the possibility
of a wide variaticon in the nature of C-2 fragment in the macked aldehydeg which

mav be either inaccessible or accessible with difficulty for Pictet-Spengler
swnthesis., The utility of these heterocgycles in the synthesis of indole and

isoquinoline zlkaleids is being investigated.
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