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The synthesis of oC—oxoketene dithioacetals of the general formula

2 were first répérted in 1910 by Kelber and co—workersl. A number
of these compounds have been subsequently prepa;ed by reacting
acfive mthylene'ketones with carbondisulphide, in the.presence of_
suitable base followed by alkylation (Scheme 1). Many experimental
variations of this method have been developedz"4 in order to improve
the yields of dithioacetals 2 evolving the overall process to a

one pot transformation. It is therefore now possible to prepare

large structural yariants of 2 from widely occuring active methylene
ketones. They can alsc be converted into the corresponding S,Nfés
and O,Sféé acetals, although there are direct methods for the
synthesis of S,N-acetals 4 from-active methylene compounds 1
(Scheme 1)7. The oc—oxoketene S,N-acetals are also shown to be
useful three carbon precursors for amino heterocycles, when they
are reacted with bifunctional nucleophilesB. Their usefulness as
novel functionalizgd enaminones has been manifested in their reactions
with several élecfrophilic sﬁecies like activated’doﬁble bands,
thionyl chloride, nitrosyl chloride etc., to give a‘number of

novel five and six membered heter9cyc1es83 Some of the'mospwag
important transformations achieved in this 1aboratory“haVéiﬁé§§
formulated in Scheme 2 . These methods have been shown.t§ bé9%enera1
for the construction of the corresponding heterocycles,;itﬁrliberal
structural variations. These representative tfansfqrmatigns"f

manifest immense synthetic potential of S,N and N,N-acetals to

construct heterocycles and their further application in this area



Vv

HOgY / PNOgY

d

| 9WaYoSg

XzH T

l _
4WNA/S=D=N—=Y |

Xzd e

eS|




7 2Wayds :
012 JFHN“IVHNEHDS =X
et e e T T

/7
_ _ i

R
PhCONCS

T ngxtaves

9

R=ArCO;

W \\\ ¢
¢ s /N/O\h \\Wx
Iomlx < X Z
H=Y t1v0D=Y _0u3tdE | /q B
e J7ov01ad _
IO _

W=y £004v=Y




is still an ongoing research activity in this laboratory. In éonti;
nuation of these studies and as a partkof the research on polarized
keténe S,5-, S,N- and N,N- acetals, it was proposed to study further

. applications of these. synthons for the synthesis of noygl heterocycles.
- Thus, the [3+2] cycloadd&tibn of'&:oxdketene S,N-acetal 4 with tosyl
azide 6 under alkaline conditions affords a novel regiospecifically
substituted 5-tosylamino 1H-1,2,3-triazoles 7 in high yields (Scheme 3)9.
These 5-tosylamino triazoles 7 are shown to undergo facile detosylation
in the presence of.concentrated«sulphuric acid to give the
corresponding 5-amino triazole 8 in excellent yields. The amino
triazoles 8 further underwent Dimroth rearrangement in the presence

of refluxing pyridine to give the corresponding S-anilino;igfl,Z,Be
triazoles 9 in good &ields (Scheme 3)9. Similarly the oc-oxoketene
N,N-acetals 10 have been shown to undergol[3¥2] cycléaddition with
tosylazide 6 in hot dioxane to yield fhe corresponding 5-alkyl/aryl-
‘amino 1H-1,2,3-triazoles 11 in excellent yields (Scheme 4)10. The
cyclic S,N—(X:S) and N,N-(X=NH) acetals lg_did react under identical
reaction conditions with tosyl azidevéltp yield ;he torrésﬁbnaing
bicyclic 3-aroyl=5,6-dihydrothiazolo [3,2-c] [1,2,3]—triazole§_L§

in good yields (Scheme 4)9’10. The ©C-oxoketene dithioacetals 2

failed to undergo cycloaddiﬁion with tosylazide. However, when 2
were reacted with sodium azide 14 in hot dimethylsulfoxide the
corresponding S—methylthio-lH—l;2,3—triazoles 15 were obtained in. -

good yields (Scheme 5)11. It is apparent that the method for the

synthesis of triazoles is highly versatile, since a large number
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of active methylene ketones can play as primary precursors ﬁhrough

the corresponaing S,N-acetals. Ihterestingly, the S,N-acetals 4 did
react with sodiumazide 14 through different pathway involving cycliza-
tion of initially formed imidoylazide intermediates fé give a novel
1,5-substituted tétfézoleé lg_instéad of the corresponding 5-amino
triazoles (Scheme 6)11. The method has been extended to many structural
variants of S,N—acetéis 17 to study the reactivity towards sodiumazide
14. The exception was the S,N-acetal 19 derived from malononitrile,
which gave the tetrazole 20 formed by ;ycloéddition of the azide

ion with one of the nitrile groups (Scheme 6)11. The scope and
limitations of the tetazole synthesis have been critically diécussed

in Chapter II.

The X-oxoketene S,N-acetals 4 have been reacted with one equivalent

of malonyl chloride 21 in the presence of a base to.give novel 1,5-

| substituted 4-hydroxy-6-methylthio-2(1H) pyridones 22 in good yields
(Scheme 7)12. However, in the presence of excess ofAmalonyl chloride
25 (3'equiva1ent) the reaction procéeds further to give the correspond-
ing ﬁyrano[B,Qfg] pyridones 23 in moderate yields (Scheme 7)12.

The synthetic approach descfibed for 22 and 23 is one of the simplest
routes as coﬁpared to the reported methods. The scope and limitations

of the methods are discussed in Chapter III.

oo

The hydrokyimindimines gi'were.reatted'with hydrazine hydfate with a
view to develop a new methodology for the 4,5-diaminopyrazoles. Thus,
when hydroxyiminoimines 24 reacted with one equivalent of hydrazine

hydrate at room temperature, afforded a corresponding 4-nitroso-3(5)-
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11

aryl 5(3)-alkyl/aryl aminopyrazoles 25 in excellent yields (Scheme 8)13.
However, when excess of hydrazine hydrate was used the 4-nitroso group
was redu;ed to the corresponding amino group and diamino pyrazole 27
were formed in quantitatiye fieids (Scheme\8)13, which afe of synthetic
value for the construction of fused heterocycles. Thus, 27 underwent

diazotization to yield the intermediate diazo compound which underwent
intramolecular ring closure to yield the triazolo[3,4-d] pyrazoles 28
(Scheme 9)13. . The generality and the scope of the present method is

discussed in Chapter IV.

When o¢-oxoketene dithioacetals 2 were reaeted with sodium cyanoboro—
hydride inlthe presence of boiling acetic acid, underwent facile
1,4-reduction followed by elimination bf methylthio group to yield
the desired vinylogous ﬁhioleéﬁérs 29 in good yields (Scheme 10)14.
The importance of ;hese compounds 29 in organic synthesis, the

generality and the scope of the present method is discussed in the

Chapter. V.
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