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PREFACE

Polarized keten dithicacetals, which are
prepared in one pot reaction under relatively simple
reaction conditions from a wide variety of active methyléne '
compounds, have been successfully utilized in this
laboratory for the synthesis of a wide variety of
heterocycles like pyrazoles, pyrimidines, pyridones,
pyrroles, indoles, etc. Tt was further shownnduring these
studies, that the pblarized ketoketen dithioacetals
possessing an alkyl or methylené group in their o{-position,
undergos base induced 1,3=proton transfer vielding products
derived from the rearfangéd intermediates. The mechanism
involving these rearrangements, haWevegl_was not well
understood and it was therefbre;considered to study
.some of the selected transformétions inrthe present

investigation,

Thus, the first chapter of the thesis describes

the results pf investigation QEC(amethyl/methylenea0(wkétou

9



keten dithioacetals with a view to studying their
mechanisms of fearrangements{ In the first section of
fhe chapter, a: brief introduction has been giveh ragarding
the synthetic importance of the polafiZed keten
dithiocacetals and similaf éfansformatiéhs studied by
workers on the analsgous area. 'éubseéuéntly; the results
of the present 1nvestlgatlan are descussed 1ncsrp3rat1ng
th@kesults of three different schaois on similar
rearrangements Qith a Viéw fs exéehﬁ evidence in sugpaft
of the mechanlsms proposed for these transfarmatlsns.

The scope and generallty of these rearrangements have been

studled g selected series of structural variants.

ih‘the second chapfef some of these rearranged
prodﬁéfs Eaﬁé beeh shown to undefgo facile condensation
with hydrazine, guanidine sd Hnides to yiels ThS
cofteépohéihg ndVei praZaies, pyrimidines and enamino=-
ketones respéctivéiy;

Ih the %Bird chapter a general method for the

synth651s of lmsubstltuted 2=am1n3~4marayl S5=methylthio

pyrroles has been descrlbeds No attempt has been made to



include the comprehensive review on the methods of
Preparatisn of Z2=amino=pyrroles, $ince such reviews on

these methods are already described in the literature.

In the last chapter (Part B), synthesis of N-aryle-
2=cyanoaziridines from A=~chloroacrylonitrile and aromatic
amines have been deseribed. These aziridines have been
shown to react with indole to give O(ﬁarylamina~/3—(indolyl)=
propanenitrile, which are further shown to undergo hydrolysis

to give hitherto unreported dl=N=-aryltryptophans,

}l' ]



PART A

CHAPTER I

MOBILE KETO ALLYL ANIONS: STUDIES ON BASE
CATALYSED REARRANGEMENTS OF A =KETO=o{ =METHYL/
METHYLENE KETENDITHIOACETALS

1.1 Introduction

In an earlier work from our 1aborat0ry we have
successfully utilized a class of synthetic intermediates
generally termed as K -keto and «~-cyanoketen S,S-acetals(2),
which are derived in relatively simpler reaction conditions

from a wide variety of active methylene compounds (1) and

R , R SR,
N B . z CS2 L /
& R.X .
I/ 2 g
R Byoy 8088
1 2
R = H, alkyl, aryl, nitrile: carbonyl, nitro ete.

R,= Nitrile, carbonvyl, etc,

R.= Alkyl groups,




carbon disulphide in the presence of two equivalent of
a suitable base followed by alkylation in one pot
'reaC?iDnl_zg. kThese polarised keten S,S-—acetals (2)
are among the simplest reactive intermediates with

well defined b,ps., if they are liquids and m.ps., if
they are solids; which can be purified by conventional
methods‘and preserved indefinitely without apparent
decomposition, On the otherhand, the corresponding
0,0-acetals greatly differ in their properties under=
kgoing hydrolytic cleavage in the presence of moisture
and the methods of their preparation are, therefore,
much different from those of keten S,S-acetals-C.

It is further interesting to note that we have
successfully demonstrated that the ¢ -~keto and

'ﬁécyano ketene S,S5-acetals could be used in the
synthesis of both alkylthiopyrimidines 3 as well as the
corrésponding alkoxypyrimidine 4 by employing suitable
experimental conditions with guanidine or amidineslz"l4.
Also, the corresponding aminopyrimidines 6 were pfepared

by the reaction of the corresponding S,N-acetals 5

with guanidine in excellent yields24 (scheme 1).
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The advantages of incorporation of alkoxy group in the
pyrimidine ring and the synthetic scope of this general
method including the mechanism have been discussed in
our earliar publications ?~1%, mphis alkoxy exchange
concept has al so been extended to pyrazoles to synthesize
the 2(5)=alkoxy derivatives (7)15, which were earliar
prepared by classical methods involving alkylation of

\ ambident anion leading to a mixture of N,0 and
C=alkylation products,. Similarly, the corresponding
2(5)~aminopyrazoles (8) were obtained in 60=70% yield
by manipulat;ng the reaction conditions incorporating

the apprcpriaté aines in place of alkoxides (Scheme 2 )

It is also further shown that the 2 underwent
& facile condensation with sodio-derivative of |
cyancacetamide (A) in the presence of sodium isopropoxide
to give 6~substituted-3-cyano-44alkylthio~2(lH)-pyridones
9 (Scheme 3) in excellent yields'®2°, mpe corresponding
S,N-acetal 5 derived from 2 and alkyl/aryl amines, also
underwent smooth condensation with A to yield the

corresponding 6-substituted 3=cyano=4-alkyl/arylamino-

2(1H)~pyridones.(gg) (Scheme 3) in identical yieldsz7.
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However, it is interesting to note that in the presence
of sodium isopropoxide, only the 4=methylthiqpyridane (8
was formed, while the formation of the corresponding
4=-isopropoxypyridone was not observed. Even in the
presence of sodium methoxide or ethoxide, the formation
aof the correspcnding 4=alkoxypyridone 11 along with 9
wés»farmed only to the extent of 10% yield (NMR),

which could not be further’improved by attempted
variations in the experimental conditions. The separation
of 11 from 9 was found to be difficult as they have
similar Rf values and they were only detected through

their NMR signalsle’zo.

wWhen the pyrimidine synthesis, as shown in
scheme 1 and that of pyridone as shown in scheme 3,
was extended to o -methyl- ¥~keto keten S,'S-écetals 12,
the corresponding pyrimidine (13) and pyridone (14)
were‘nat formed; however the products, isolated were
characterised as 2-amino=4=-aryl-5-methylthiomethyle-
pyrimidine (15)1% and 3-cyano-S~methylthiomethyl-6-
aryl-2{(1iH)-pyridones (12)20 respectively (Scheme 4).

The formation of 3; and 17 was rationalized in terms of



‘the base induced 1,3-proton transfer to give the
intermediate olefin 16 (Scheme 4). The 1,3=proton
transfer in these systems is due to the participation

of 3d orbitals of adjacent sulphur atoms}(which stabilize
the negative charge on the carbon atom next ta them,
permitting the formation of 16, which subsequently
undergoes condensation with guanidine and cyanoacetamide
to give 15 and 17 respectively. However; when ethyl

and n-propyl groups were present in of =position as in
12 (R1=Me,Et) (Scheme 5), the intermediate 18 was

formed after 1,3-proton shift, followed by allylic
elimination (path a) to give the dienes 20. The diene

20 (scheme 5) on condensation with guanidine and
i3

cyanocacetamide yielded the corresponding pyrimidines 21
(R1=H,Me) and pyridones 2220 (R=H,Me) respectively.
The formation of 23 (Scheme 5) was explained through 19

involving 1,3-methylthio shift in 18 (path b) (R1=H)13.

It is interesting tao note that the acrylophenone
intermediates 16 and 18 formed by base catalysed
1!3-protan shift represent an interesting class of

mobile keto allyl systems,which may undergo rearrangement
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11

’similar~to those studied by Cromwell and;Coworkers.

In their series of papers, Cromwell and:cowerker331 have
observed that the:v(wbramamethyl chalcone (24) reacts
~with primary and éecandary amines 25 in solvent pentane
to give reaxrangedAb<-amincbenzyl acrylophenones 26

in high vields (Scheme 6), These acrylophenones 26
represent a novel class of mobile keto allyl aminés and
are found to be reasonably stable, some in crystalline
state, and others were found to be stable only in the
non=polar solvent like pentane, On the other haqd, in
polar solvents like chloroform or acetanitri;e; they
rearranged ﬁs.thermodynamically more stable allyl amines
2131v(8cheme,6). The rearrangement of 26 to 27 was
found to be facile in the presence of added amine and
was observed to proceed even in the sdlvent;pentage# I
the presence of different amines 28, 26 was found‘ts
underg>» the same rearrangement invéiving amineiexchange

leading to the formation of 29°'. They have studied

the mechanisms of several mobile keto allyl amines
derived from both acyclic31 and,cyclicsz_ketones; They

also utilized these intermediates for the synthesis

3

azetidinyl ketones 30 35(Scheme,§).
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It was of interest to isolate and study the
mobile keto allyl sulfides, 16 and 18 (Schemes 4 and 5)
derived from the dithiocacetals 12 obtained from
propiophenone and its higher homologs. A detailéd study
of base catalysed rearrangement of 12 has been carried
out in the present work, Further studies on similar
rearrangements of keten S,S-acetals, 64 derived from
dihydrochalcone (Scheme 26), 82 derived from indanone
(8cheme 32), 91 derived from tetralone (Scheme 34) and
107 derived from 2,3—dihydro—1—benzothiopyran—4uane
(Scheme 39), are investigated and their mechanisms have

been proposed,

1.2 Base Catalysed Rearrangement Studies of 3,3-Bisalkyl-

thio=2-methyl=-l=aryl-2-propen=l=ones ta 3-alkylthio-

Z-alkylthi?methylacngophensnes via Mobile Ketoallyl

*
sttems‘

1.2.1 Results and'Discussian

In an attempt to trap the mobile allyl ketones

(16) (scheme 7), which are interesting aliyl systems of

*S, Apparao, A, Rahman, H, Ila and He Junjappa;, Tetrahedron




