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The chemistry and synthetic application of polarized keten=
dithiocacetals 1 (Scheme 1), which are derived from a wide wvariety
of active methylen@ compounds and carbon disulphide in the presence
of two eq. of base followed by alkylation in one pot reaction is
well documented. They have been shown to be versatile three carbon
fragments towards binucleocophiles vielding a wide variety of hetero-
cyciiec ring systems.l"4 It was considered to undertake further
investigation on h%therto unreported transformation of the polarized
yketen 3,S= and S,N-acetals. The results of these ancstlgatlons
are described in the thesis under three dlfferent chapters while a

brlef 1ntroductlon is described in the firest chapter.

In chapter II the reactions of. polgrlzea keten—S S- and
S, N-acetals with d1methylacetylenedlcarboxylate (DMAD) have been
&escribed.s While the reaction of thioacylketendithioacetals with
DMAD is reported to vield the corresponding Diels-Alder adducts,
the oxoketendithiocacetals (1) react with 2 only at elevated tempe-

ratures to give 1:1 adducts 4 (Scheme 1). Apparently 1 undergoes

[2+2t]cycloaddition with 2 to give an unstable cyclobutene derivative

3 followed by its cleavage to give the corresponding diene 4. The
method has consistence with all the examples 1(a-e). The oxoketen-

dithiocacetal derived from cyclohexanone which was considered to ba
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suitable candidate for possible 442 cycloaddition with 2, however,
did not yield any identifiable product under varying conditions. On
the other hand acetal 5 and 2 were found to react when heated in
sealed tube to give 6 in low yields whose structure has been sup§0r~
ted by its structural data. A mechanism governing the formation of
6 has been discussed. Similarly the S,N-morpholine acetals Ja-e
were reacted with 2 in refluxing xylene when the corresponding
dienes 8 were formed (Scheme 1). The structure of all the compounds

described in this chapter has been thoroughly established by their

Spectral and analytical Qata.

In chapter III the results on LTA oxidation of polarized
keten~S,N- and N,N-acetals are described.® when 9(a~£f) were oxidised
with LTA in CH2C12 after work up thg corresponding acetoxy S,N-
acetals 10 werc obtained in about 50 to 55% yvields (Scheme 2). While
the other possible products such as dimers and the corresponding
pyrrole derivatives were not found to be fbréed. Similarly N, N-
acetals 12 (Scheme 2) underwent cyclisation in the presence of LTA
in CH,Cl, to give the corresponding 2-anilino-3-aroyl-5-substituted
indeles in 50, 60 and 25% vields. The S,N-acetal (15) derived from
phenylacetonitrile underwent oxidation in the presence of lead-
tetraacetate (LTA) in CH,Cl, to give the iminoacetate (16) in 50%
vield along wmith an unidentifiable viscous semisolid. When 16 wasg
refluxed with BFyEt,Q in order to get the indole (12) (scheme 3),

it remained unchanged but under drastic conditions it gave the
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hydrolysed amide 22 in 70% vield., After unsuccessful attempts to
achieve the indole 19, oxidation of S, N~acetal derived from 3,4-
dimethoxyphenylacetonitrile was undertaken which under identical
conditions gave the corresponding dimer (17) in 52% yvield and the
mother liquor content was found to contain the iminoacetate (16,
The crude 16 when refluxed with BF3Et20 yielded the desired indole
(12) in 95% yield (bascd on 16). Interestingly when crude 16 was
passed through silica gel column, it gave 1-N~phenyl-2-methylthio-
3~cyano-5~methoxy~6~hydroxyindole (20). The oxidation of S, N-
acetal derived from P-methoxyphenylacetonitrile by LTA followed the
same course of reaction giving the corresponding dimer (17) and the
indole (19). The S,HN-acetal derived from trimethoxyphenylaceto-
nitrile underwent oxidation under similar conditions to yield the
corresponding dimeric product (17) in low yields, The mother
liquor contained two proeducts which on column chromatographic sepa-
ration gave the quinone derivative (18). On the other hand when t
the same mother liguor content was treated with 8F3nEt20, work up
and column chromatographic separation vielded the quinone ;g and
the corresponding indole 19 in which one of the methoxy groups was
replaced by an ethoxy group, The mechanism of the oxidation pf
these acetals is described in this thesis. The S, N-acetal defived
from R~chloerhenylacetonitrile failed to give tﬁe corresponding
indole (Scheme 4). It gave only the cimer (25) and the imino-

acetate (24).
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In chapter IV the reactions of polarized keten S,N-acetéls
with hydrazine have been investigated.7 When coxcketen §, S—-acetals
Gurived from acetophenones were reacted with hydrazine hydrate in
the presence of aniline, the corrasponding 5(3)-anilino-3(5)aryl-
pyrazoles were obtained in low yields alongwith the corresponding
N,N—acetals.s Undar these conditions N, N-~acetals were recovered
unreacted with hydrazine hydrate. Thus the S, N~acetal. 26a was
prepared by reacting acetophenbne with phenylisothiocyanate followed
by alkylation which underwent smooth csngensation with hydrazine
hydrate to give aminopyrazocle 273 in high yields. Similarly 27b~f
were prepared in 89-97%, Overall yields (Scheme 5). The S,N-
alkylacetals 26g-t obtained by direct displacement of the thiomethyl
group by ap@ropriate amine of the oxoketen S, S—acetals were also
condensed with hydrazine hydrate to give the corresponding amino-
pyrazoles 27g~t in excellent yields. Interestingly the pyrazoles
27o-t failed to undergo cyclisation under mild acidic conditiocns
to yield the pyrrolopyrazoles 29 and 30 while the unreacted pyra-
zoles were recovered. Also the 4-nitrosopyrazoles 28 which were
prepared in high yields by reacting 27 (Scheme 5) with nitrosyl
chloride in pyridine when the correspondipy nitrose compounds 28
waere presumed to be formed,  Cn the basis of the absence of proton
signal of the 4-position the entry of nitrosc group is assigned as

1o 8.,
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- dines 42, 44 and 46 respectively.

10

Similarly while S,N-acetal 31 gave 32, 33 gu ocnly 35

i

and

the formaticn of 34 was not cbserved (Scheme 6). 7The recaction ef

drazine hydrate with 36 (Scheme 7) gave cnly open chain compound

hy
3s.

The reaction of guanidine with S, N—acatals 38 derived from

Phenyl acetonitriles yvielded the corresponding 2, 4-d1am1no—5—aryl~'

6~an111nopyrlmld1nes in 65-90% overall vields (Scheme 7), Similar-

1y the §,N-acetals 41, 43, 45 (Scheme 8), when reacted with

guanidine in the pressnce of a base gave the corresponding pyrimi-~

S

In another experiment the Dyrimidine 48 obtained by reacting

the correspondi ng S,N-acetal (47} with guanidine, underwent smooth

nitrosaticn (X:NHZ) o give the corresponding 4-nitrosopyrimidine

49 in excellent yields.g(Scheme 9). Attempted cyclisation of 49

wWere unsuccessful.,
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