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The thesis is dévided into two parts, the first part
consisting of five chapters, deals with the studies on polarized
keten S,8= and S,N=acetals derived from various active methylene

compounds, particularly ketones.

Earlier work from this laboratory has successfully
demonstrated polarized keten S,S—acetals 2 as useful synthetic
intermediates for the construction of a wide variety of hetero-
cyclic and carbocyelic systems.l These intermediates are easily
derived in relatively simpler reaction conditiogs from a wide
variety of active methylene compounds 1 and carbon disulfide in
the presence of two equivélent of a suitable base followed by '
alkylation in one pot reaction {Scheﬁe l). Unlike the corres=
ponding 0,0-acetals, the S,S=acetalé aré étable under mild
“hydrolytic eonditions and thus form an interesting class of use=
ful synthetic intermediates. It has been further shown that

polarized keten S,S~vacetals undergo facile displacement reactions

with appropriate nucleophiles to give the corresponding substituted
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acetals in good yields, Particularly when the nucleophile is an
amine the displacement can take place either to give the eorres—
ponding S,N-acetals 3 or its N,N-acetals 4 depending on the
stoichiometry of the amines used or the reaction conditions.
Alternatively these S,N=acetals 3a derived from primary amines

can also be synthesized‘in good yields by reactions of correspond--
ing active methylene compounds with aikyl/arylissthiocyanate in
the presence of base f£ollowed by alkylation (Scheme 2). The keten
3,N=acetals 3b derived from secondary amines are nbtained by
alkylation of the corresponding thioamides 7 (Scheme 2). These
polarized keten 5,N- and N,N-acetals are also shown to be useful
substrates for construction of a variéty of heterocycles. Synthetic
applications of polarized keten 5,58=, S,N= and N,N=acetals are

discussed in chapter T,

Lawesson and coworkers have extensively studied the thio=
claisen rearrangéments of unsymmetrical S-allyl and
S=propargylacetals, In the present investigation, rearrangement
studies on S-propargyl=Neaminoacetals derived from primary and
secondary amines have heen carried out and these results are
described in the chapter ITI and IV. Thus it has been shown in
the chapter III, that S=propargyl-N=aminoacetals & prepared by the
route shown in the scheme 3 gave 2=amino=3=aroyl=4=methylthio-

phenes 11 when subjected to thioclaisen rearrangements (Scheme 3).2
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None of the corresponding 5=methylthiophenes 11 or thiopyran ;gu
could be isolated from the reaction mixture. These oroducts were
characterized with the help of spectral and analytical data and a
probable mechanism for the formation of 11l has been discussed.

Few of the S=propargylthiopyrazoles 14 were prepared according to
the route shown in the scheme 4. These pyrazoles 14 however failed

to undergo thioclaisen rearrangements under varying conditions,

Attempted preparation of S=propargyl-N=anilino/ethyl-
aminoacetals 15 resulted in insitu intramolecular cyclization of
15 to yield the corresponding 3=alkyl/aryl=4-methyl=2=(substituted
methylene)thiazolines 1€ in excellent yields (Scheme 5). Thus a
facile general route for 16 has been develsped,3 which is described
in the chapter Iv. Attempted preparation of S,N=allylacetal 12
yielded only thioanillide 18, which is formed by thiosclaisen
rearrangement of 17 (Scheme 6). Alkylation of 18 afforded allyl

S,N=-acetal 19 (Scheme 6).

In the chapter Vv, preparation and rearrangement studies
of novelel =allylketoketen S,S-acetals 24 have been described
(Scheme 9). It has been shown4 earlier in our dabBratory that
ketoketen S,S<=acetals 20 derived from either propiophenones (20a)
or dihydrochalcone (292) undergo interesting base catalysed 1.3=RS3

shift to give 3=alkylthio=2-alkylthiomethylacrylophcnones (223
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(Scheme 7). A detsiled mechanistic studies on this interesting
1,3=RS shift which involves mobile ketoallyl intermediate 21 has
already becn published.5 In the present investigation when these
base catalysed rearrangement studies were extended toxX=3llyl-
ketoketen 5,S-~acetals 24, formation of Z, E-1,5=dimethylthio=2-
aroyl=1,3=pentadienes 26 was observed (Scheme 9) which involves an
interesting 1,5=MeS shift., The desired ketoketen S,S-acctals 24
were prepared by the route shown in the scheme 8. When the
dithioacetal 24 were reacted with sodium hydride in dimethylf orma-=
mide and benzene the dienes 26 were obtained in good yields (
(Scheme 9). A mechanism involving mobile ketopentadienyl inter-
mediate 25 has been suggested for this rearrangement (Scheme 9),
The intermediate 25 undergoes 1,5=McS shift to give the rearranged
dienes 26. All the present evidences indicate an intramolecular
1,5=MeS shift either wvia concerted suprafacial 1,5~sigmatropic
shift (path a) or through thiopyrilium intermediate 27 via facile

6=gndotrig process (path b) (Scheme 9).

For the preparation of keten S,S-acetals 24 (scheme 8)
and thiocamides 7 (Scheme 3)B =oxodithioesters 6 were required as
initial precursors. oOur literature survey revealed that there is
no general method available for the preparnation of these dithio-—
esters 6. Thus a facile general method for the synthesis of

o ' 6 . ] . ;
g =oxodithioesters has been developed  which is described in the
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chapter II. The method involves base catalysed -methylthiothio-
carbonylation of active methylene ketones with dimethyltrithio-

carbonate 29 (Scheme 10},

The second part of the thesis deals with the generatiosn and
the studies of reactions of trimethylammoniumcyanomethylid 21
(seheme 11)e It is well documented that the nitrogen yiids are
different in their thermodyanamic stability and their reactivity
towards electrophilic centres from the corresponding phosphorosus and
sulfur ylids, Although, the fomrmation of stable ammonium ylids
have been reported in the literature, their synthetic applications
like those of immonium; cycloimmonium; sulfur and phosphorous
ylids are not much investigated. The reason for this scant studies
appears to be that in most of their reactions, the ammonium ylids
behave like classical carbanion, undergoing normal C=C bond
formation_and‘nat those that appear to be unique to ylidic carba-
nions. 1In the chapter VI of the thesis, a systematic investigation
on the reactions of trimethylammoniumcyanomethylid 31 (scheme 11)
with carbonyl compound,X,p=unsaturated carbonyl and thiocarbonyl
compounds have been carried out, The ylid 31 was generated insitu
by treatment of trimethylammoniumcyanomethyliosdide with sodium
hydride. The reaction of 31 with benzaldehyde gave a product which
was characterized as substituted m=dioxin 26 on the basis of
spectral and analytical data (Scheme 11). A probablce mechanism for
the formation of 36 via intermediate expoxide 33 has been suggested

(Scheme 11).
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The reaction of 31 withclevunsaturated carbonyl compounds
37 gave7 the corresponding cis- and trans- substituted cyclopro-
panes 39 in good‘yields (scheme 12), which to ocur knowledge is the
first report of cyelopropanation of an activated double bond with
an ammonium ylid. A mechanism for the formation of stereoisomeric

cyclopropancs has been discussed (Scheme 12).

The reaction of ylid with dialkyltrithiocarbonates 29
resulted in the formation of the corresponding 3,3=bis(alkylthio)=-
acrylonitriles £28 in good yields (Scheme 13). These dithioacetalsg
42 are apparently formed via episulfide intermediates 41 which
undergo facile sulfur extrusion under the reaction conditions to
give 42 (Scheme 13). From these studies on the reactions of 31,
it was concluded that nitrogen ylids can also behave like their
sulfur and phosphorous analogous in their reactions if the ylid

possesses proper moderately stabilizing substituents.
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