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P R E F A C E

arized ketene S,S-acetals can be conveniently prepared
m any active methylene compound. They can be converted to
;icorresponding polarized ketene S,N- and N,N-acetals. The
and N,N-acetals can also be prepared directly by
acting active methylene compounds with alkyl or

¥lisothiocyanates. These polarized ketene S,S-, S,N-

 the development of several new synthetic methods for a
riety of heterocyclic ang carbocyclic compounds. The work

scribed in this thesis highlights further new interesting

‘ansformations of polarized ketene s,s-, S,N-acetals.

first chapter. In the second chapter a brief introduction

esented. The third chapter describe the nitration of
arious substituted pyrroles, which are of biological
;ierest. These nitropyrroles were screened for
‘;fprotozoal activity. The results of these screening tests
= discussed in this chapter. A new route to variously
stituted imidazoles utilizing the aminoacetaldehyde

=thylacetal has been described in the fourth chapter.

chapter of this thesis describes the synthesis of 7=

ostituted and 6,7—annu1ated—S—deazapteridines. Mannich



ion on a-oxoketene S,N-acetals for the synthesis of

bstituted and annulated tetrahydropyrimidine and

“rahydrotriazine has been described in the last chapter.

~entire documentation in this thesis is supborted by

dbropriate references. The references of the published work
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CHAPTER I

THE POLARISED KETENE S,S-, S,N- AND
N,N-ACETALS : GENERAL INTRODUCTION

The polarized ketene S,S-, S,N- and N,N-acetals are the
simplest synthetic intermediates derived from the active
methylene compoundsla. The preparation of S,N-acetals and
N,N-acetals could be achieved either from the parent S,S-
acetals or directly from the active methylene ketones and
the corresponding iso

afford the corresponding S,N-acetals. The N,N-acetals
in&urn are obtained by reacting the corresponding S, S-
aéetals or S,N-acetals with primary or secondary amines.
These compounds have been extensively used in organic
synthesis particularly for the synthesis of biologically
important heterocycles. We have used these intermediates for
the synthesis of nitro pyrroles (Chapter 3) and 5-aroyl-6-
methyl thio 1,2,3,4-tetrahydropyrimidines (Chapter 6). Also

dimethyl iminodithiocarbonates derived from primary amines



B .., used in the synthesis of 1-substituted-2-
lilthio imidazoles (chapterv4). In the first section a
ief survey of polarized ketene S,S—-acetals is described
fbthe second section describes a survey of polarized
.};ne S,N- and N,N-acetals. A brief description of the’

resent work is described at the end of this chapter.
. The Polarized Ketene S,S-acetals:

%farized Ketene S,S-acetals 1 have been recognized as
'Q@ful building blocks in many synthetic operationslb. This
1?55 of compounds can be conveniently preparedz“10 by
-.cting any active methylene compound with two equivalents
base and carbon disulphide followed by alkylation. The
‘rlst synthesis of a-oxoketene S,S-acetal was reported by
ler and co-workers in 191077713, Much of the earlier
fgrk on o-oxoketene S,S-acetals was confined to their
i}nthesis and properties while little attention was paid to
ﬁheir synthetic utility. Later, Thuillier and Vialle
ffepared these compounds in high yields in a one-pot
;gaction by reacting the active methylene ketones with
Eﬁrbon disulphide in the presence of sodium amylate as base
?ollowed by alkylationz_s. Subsequently these reaction
nditions have been greatly improved using different bases
and reaction conditionss—lo. A large number of a-oxoketene
S,S-acetals have now been prepared and their chemistry has

sen reviewed by Dieter1

{-e oxoketene S,S-acetals generally exhibit well defined

@Uysical properties and can be easily purified by



'}gtional methods. They are stable under mild acidic and
.ﬁine conditions and can be stored indefinitely without
Esent decompoSition. The corresponding a-oxoketene 0O, 0O-
tals are moisture sensitive and undergo hydrolysis under
conditions. The oxoketene S,S-acetal is essentially a
sked B-keto ester in which the ester functionality is
otected as dithioacetal. Alternatively, it may be viewed
. an o,B-unsaturated ketone containing highly
tionalized PB-~carbon. They are versatile three carbon
ijﬁgments having 1,3-electrophilic centres of differing
ﬁ;ctrophilicity. These intermediates possess considerable
f;ential in the stereo and regioselective construction of
bonds either by 1,2-nucleophilic addition to carbonyl
;Joup or by 1,4-conjugate addition to the B—carbon of the
2none systemn. Also, they are primary precursors for the
corresponding O,S-, S,N- and N,N-acetals. The preparation
the O,S-acetals is accomplished through the displacement,
an oxygen nucleophile, of the sulfoniun sa1t14. The S,N-
acetals can be prepared by the displacement of one of the

thiomethyl groups by a suitable amine in refluxing

. The N,N-acetals can be prepared by displacing

,ﬁm Scheme 1 various reactivity profiles of a-oxoketene S,S5~
acetals of the general formula 1 have been outlined.
nhydrides and organometallic reagents give 1,2-addition

- reactions typical of carbonyl function reactivitylg. These
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cions can be directed in 1,4-manner by suitably
"ﬂlating the reagent and reaction conditionsls—zo.
her transformations after the initial 1,2- or 1,4-
tions are also reportedlg. The o-oxoketene S,S—acetals
sess typical 1,3-electrophilic centres and they react
;x1,2— and 1,3-heterocatom binucleophiles to give five and
?;iembered heterocyclic compounds respectively. The 1,3-
‘bon nucleophiles, on the other hand, give carbocyclic
mpounds. The enolate ion formed by deprotonation
{~a1ky1) can undergo condensation with aldehydes to give

2’21. An allylic anion formation

}noylketene S,S—-acetals
I also been reported, when R2 is a methyl group, leading
. rearranged productszz. Demethylation on the thiomethyl
p followed by intramolecular Aldol type condensation to

1iophene is also reported23'24. The reactivity of the

It is therefore, apparent that
oxoketene S,S-acetals of general formula 1 constitute an
important class of synthons. Some of the related

26-57

j%ansformations reported from this laboratory are

Like oxoketene S,S—acetals, the S,N- and N,N-acetals also
possess 1,3-electrophilic centres and undergo a number of
‘reactions with various binucleophiles to yield various

heterocycles and carbocycles. As stated in the preceding
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fable amines under different reaction conditions. The

—acetals can alternatively be prepared direct from active
hylene ketones by reacting their enolate anions with

¥l and arylisothiocyanates followed by alkylation58

a-oxoketene S,N- and N,N-acetals, 1like oxoketene S; 8=
etals, are well defined compounds which can be preserved
éiout appérent decomposition. *@ﬁéy can be considered as
: logous amides if they are de;ived from ketones and asf
nylogous amines if they are derived from other methylene
mpounds . The chemistry of enamines derived from various
;%ones and primary or secondary amines is well documented.
fiy have been extensively used as synthetic intermediates
react with various electrophiles making use of the o-
bon. however, these enamines are found to be more
??n51t1ve to moisture and readily undergo hydrolytlc
_Weavage to the starting materials. Nzn the other hand, the
ketene S,N- and N,N-acetals are more stable and exhibit
'operties identical to enamines. They can,undergﬁ
¥Lc1eophilic displacement with various binucleophiles59~61
followed by intramolecular cyclization with a-oxo
h&nctionality. Like enaminesﬁthe a—-carbon in the ketene
S,N-and N,N-acetals is nucleophilic enough to react with
wvarious electrophilic species so that these reactions can be
utilized to construct heterocycles of different structural
éeature562—75. The chemistry and synthetic applications of

" the o-oxoketene S,N- and N,N-acetals have been reviewedland-



i1

number of synthetic methods have been developed in this

ooratory which are briefly discussed in the following

= doubly activated oa-oxoketene S.,S-acetal 1 underwent
ooth displacement reaction at room temperature with
to give the corresponding S,N-acetal 49 in high
(Scheme 6). The S,N-acetals 49 can be viewed as N-
inyl aziridine and undergo facile ring expansion‘to yield
: corresponding pyrrolines 50 (Scheme 6). Similarly the

i-oxoketene S,S-acetal derived from bpyrazolone 51 reacted

Pt

Ath aziridine at room temperature to yield the intermediate
;;iridino S,N-acetal 52 followed by potassium iodide
assisted rearrangement to yield the corresponding 1-
'1/a1ky1-3—pheny1-6—methylthiO*2,3,7—triazaspiro [4,4]non-
5}ene—4—ones (53) in high yields (Scheme 6). However,
;Efgly activated s,S-acetals 1 did not give 54 at room
Cemperature and the corresponding 3-methylthio-3-(2-
;wthylthioethylamino)—1—pheny1~2~propene—1~one (55) was
obtained in 54% yield (Scheme 6) . Apparently, the formation
: 55 was explained by ring opening by the attack of the

iucleophile, methylmercaptan, as shown in Scheme 6.

The application of the a-oxoketene S,N- and N,N-acetals in
Que Nenitzescu indole synthesis was reported63 from this
laboratory. The Nenitzescu indole synthesis required B-keto
esters, linear and cyclic 1,3-diones to prepare the required
enamines which react with p-benzoquinone 58 to yield the

forresponding 2-subétituted*5—hydroxy indoles (59). This
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bstituent at 2-position arising from the enamine

mponent. The o-oxoketene S,N- and N,N-acetals were

N-acetals 56 underwent smooth reaction with p-benzoquinone
' ¥ield a mixture of the indole 59 and furan 60 (Scheme 7).
%»ver, the S,N-acetal 57 yielded only 60 in 9-70% overall
elds (Scheme 7). The nitroketene S,N- and N,N-acetals 61
:Qo reacted with 58 to yield a mixture of 62 and 63.
';erestingly, the cyclic ketene N,N-acetals 64 reacted with
>‘to give exclusively the tricyclic indole 65 in 9% yield
Scheme 7).

'he ketene S,N-acetals of the general formula 66 were
ubjected to lead tetr&igcetate (LTA) oxidation64 when the
fhrfesponding acetals éQlwere formed in good yields (Scheme
;@. The course of this reaction was found to be dependent
fﬂ the nature of the substituent in the benzene ring as
shown in scheme 8. With electron donating groups in the para
bosition of 66, the corresponding iminoacetates 69 and the
dimeric products 68 were obtained (Scheme 81 » The acetals
B9 were cyclized in the presence of BFB.Et2O to the
ﬂnrresponding indoles 70. However, the S,N-acetals 66
‘RI=R2=R3=H) did not give the dimeric product 68 but yielded
the corresponding indole 70 directly along with the-

iminoacetate 69. The yield of 70 was found to be dependent

the substituents on the phenyl ring. Similarly, the o-
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toketene S,N-acetals 57 underwent LTA oxidation65 to yield
corresponding 72 and 73 (Scheme 9) while the
esponding S,N-acetals 57 (R=Et) vielded the iminoacetate
The other N,N-acetals 56 afforded 2-aryl-3-arylamino-5-
‘¥l-4-isoxazolines (78) under similar reaction conditions
'?olving oxidative cyclization (Scheme 9). However, the
;Q—acetals 56 (R =4-MeC H ) yielded, under similar reaction
‘1uitions, the indoles 77 and the dimeric indole 79 along
ith the corresponding iminoacetate 74. Thus, 1t was
c;sible to utilize the ketene S,N-acetals and N,N-acetals
the construction of indoles as one of the products. The
onversion of iminoacetates to isoxazolines was found to be

preparatlve importance since the yields of these products

ere found to be high.

reaction of polarized ketene S,N- and N,N-acetals with
lnzoylisothiocyanatés 80 as electrophile was investigated
» Aggarwal, Ila and Junjappa66 (Scheme 10). Thus, a
fﬁthodology for 4-thioxopyrimidines (82) was developed by
}hcting benzoylisothiocyanate with various S,N-acetals.
reaction proceeds initially through the attack of the
iﬂleophilic oa-carbon of the S,N-acetal on the electrophilic
?3bon of 80 to yield the intermediate thiocoamide 81 which
subsequently cyclized to yield 82. However, the N,N-
cetal 56 gave only the corresponding open chain products 81
fich on treatment with Br2 in CHCl3 gave the
ﬂnthioazolines 83 in good yields. Similarly, the

5troketene S,N- and N,N-acetals 61 reacted with 80 in

oiling THF to yield the corresponding isothiazolines 85 in
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overall yields (Scheme 10). However, when 61 were
_%d with 80 in boiling ether the corresponding open
'ﬂ products 84 were obtained in high yields which were
j&quently cyclized to 85 in improved yields in the

sence of Br2 and CHC13.

reaction of o-oxoketene S,N-acetals and N,N-acetals with
nethylacetylenedicarboxylate (DMAD) 86 has been
westigated67 in this laboratory. The S,N-acetal 57
derwent Michael addition to yield the corresponding open
ﬁin adducts 87 which failed to undergo intramolecular
ilization to afford the corresponding dihydropyridine-2-
1ies 88 (Scheme 11). However, the N,N-acetals 56 yielded
corresponding Michael addition products 89 in high
‘jﬁlds which could undergo cyclization in the presence of
;BN and methanol to afford the corresponding 5-aroyl-1-
*1—6—ary1amino—4—car5methoxy—2-oxo-1,2—dihydropyridines

90) in 59-67% overall yields (Scheme 11).

. facile one step synthesis of 3-alkyl/aryl-4-methyl-2-
Isubstituted methylene)-thiazolines (96) was developed

ing alkylation of the sodio derivative 93, by propargyl
sromide 94. The products 95, thus alkylated, underwent in

68 . i
involving

fitgfgyclization to yield the thiazolines 96
ﬁtramolecular ring closure (Scheme 12). However, the
}hioamides797 derived from cyclic amines, though underwent
f:itial alkylation to yield the corresponding s-propargyl
iinoacetals 98, underwent %g situ rearrangement to an

P

allenic functionality 99 followed by intramolecular
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zation to afford the corresponding thiophenes 100

) .

—oxoketene S,N-acetals were found to undergo facile
ﬁation directly from nitrosyl chloride (NOC1l) to yield
ighly functionalized hydroxyiminoimines 101. The
ines 102 (R3=CH2R4) underwent facile ring closure to
the corresponding 2-substituted-4-aroyl-5-
ilthioimidazoles70 105 (Scheme 13). The iminoimineé 101
;funderwent cyclization when heated in sealed tube to
105. the method involves 1,5—sigmatrogicﬂproton shift
yield the intermediate 103 followed by%%lization and
mination of water (Scheme 13). The reaction was further
tended to prepare the imidazolines 107 by subjecting 102
" and R4=H) to heat treatment in sealed tube (Scheme 14).
S,N-acetals 57 (R3=CH2R4) also reacted with
trosobenzene in the presence of acetic anhydride to yield
corresponding N-aryl-imidazoles 112 through the
termediates 109, 110 and 111 (Scheme 14) which underwent
didative aromatization to yield 112. Similarly, the S,N-
cetals derived from various anilines also yielded the
fﬁresponding hydroxyiminoimines 113, which underwent
ntramolecular cyclization in the presence of acetic
ijdride to yield the corresponding quinoxalines 115
[Scheme 15) in high yields. However, when R2 was benzyl
roup in 113, it rapidly underwent 1,5-sigmatropic proton
shift to yield reactive intermediate 116 which underwent in.

situ cyclization to yield the corresponding 5-
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nothiazoles 117 in excellent yields (Scheme 15). It
therefore, apparent that the iminoimines (R2=CH2C6H5 or
| ) undergo preferential five membered
rocyclization to afford the corresponding thiazoles or
;>oles. Interestingly, when the S,N-acetal 57 was
'f%d with thionyl chloride (SOC12) in the presence of
idine, the thiazoles 122 were formed in high yields71

heme 16). The formation of 122 involves the same

anistic steps as described earlier and they are shown in
16.

S,N-acetals 57 behave differently with sodium azide
f3) from the corresponding S, S—-acetals. The S,S-acetals
‘ally undergo 3+2 c&cloaddition to the mercapto double
| to yield the triazoles72. However, the S,N-acetals
iit with NaN3 through the itermediate formation of the
1232 124 followed by intramolecular ring closure to
the 1,5-disubstituted tetrazoles 125 or 126 (Scheme
in high yields. When these studies were extended to
;;azide 127 under alkaline conditions, the corresponding
?€y1~1—pheny1~5—tosylamino—lH—l,2,3~trizoles 130 were
Bea /3 in high yields (Scheme 18) inYolving the Dimroth
f@rangement of the initially formed N-tosyl triazole 129.
reafrangement was confirmed by subjecting 130 to acid
sisted hydrolysis to yield the aminotriazole 131 which
>ves that the tosyl group is on the exocyclic amino group
30 . The free aminotriazole 131 on further heating in
ridine underwent rearrangement to yield the triazole 132

Scheme 18). Similarly, the cyclic S,N-acetals 133 reacted
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yields. The method constitutes an entry to the
s of regio-specifically substituted l1-phenyl/alkyl-
iacyl-5~tosy1amino (or amino) triazoles with
ializations at 4 and § positions. This method is
arly useful when 1-N-alkyltriazoles are required

kylation procedures generally result in a mixture of

. {Scheme 18).

xoketene S,N-acetals 57 have also been reacted with
“Fhloride 135 leading to a new general methodology
e synthesis of 1,5—disubstituted~4-hydroxy-6~
1i0-2-1H-pyridones ’ 137 in high yields (Scheme 19).

hen 57 was reacted with excess of 135 (3 equivalents)
‘responding 6,8-disubstituted 4-hydroxy-7-methylthio-
ffo—S,G—dehydro—ZH—pyrano [2.3-¢] pyridones 139

= 19) were formed in moderate vields. Thus, the

gly, the S,N-acetals 57 reacted with oxalyl chloride
;;give highly unstable pyrrole—2,3—diones75 141 in high
“Scheme 20). They underwent easy hydrolytic cleavage
%ﬁd 5-hydroxy pyrrole diones 142. However, when 141 was
with amines the corresponding amino pyrrole-2,3-
(143) are formed which are found to be stable even
pmolonged keeping. These diones were then condensed
' o—phenylenefi diamine 144 to yield the

logquinoxalines 145 in good yields (Scheme 20).
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Presented in this Thesis:

‘preceding sections a brief discussion on S,S-, S,N-
i-acetals is given and they are therefore a versatile
;Ef synthetic intermediates of considerable synthetic
hial which could be further used for many novel
cycles. In chapter three an attempt has been made to
direct synthesis of nitro pyrrole 148 by reacting
‘x‘taldehyde diethyl acetal 147 with hypothetical 3-
3—N—a1ky1/ary1amino—1—alkyl/aryl—2—propene—1~one 146.
synthesis of 146 was attempted by reacting 149 with aryl
ildehyde 150 in the presence‘of a base to get the
=sponding 3-nitro-3-phenyl thio,l-aryl-2-propene-1-one
v The required thiophenyl nitromethane 149 was in turn
jwed by reacting phenyl sulphenyl chloride with nitro
hane in the presence of a base. The 3-nitro-3-
rlthio-l-aryl-2-propene-l1-one 151 is also a precursor
46 and both are important intermediates for the direct
ruction of 5-membered nitro heterocycles and further
mpts are being made for the synthesis of 151 and 146.

T%atively)the synthesis of nitro pyrroles was conceived
;?rect nifration of preconstructed pyrroles. Thus the
fions of bromoacefaldehyde diethylacetal with>%,N—
‘als are known to afford the 2-methylthio-3-acyl pyrroles

good yields76. These pyrroles were nitrated under

eful reaction conditions using fuming nitric acid (4,

in the presence of acetic anhydride to afford the

‘responding 5-nitro pyrroles in moderate to good yields.
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r of unknown pyrroles were also prepared and nitrated
1§de the corresponding nitro pyrroles 153 in moderate
These pyrroles have been screened for their anti-
oal activity and the results of these studies are
at the end of this chapter. Interestingly the
ive compound in%};go test was found to be three
more active thah’the metronidazole i.e. 3.13 ug/ml.
the biological profile of these compounds did not
! the same when they were tested in%ivo. The results

biological screening were also presented.

fourth chapter 1-substituted 2-methylthio imidazoles
ave been prepared by new general method developed as a
©of the present investigation. The aminoacetaldehyde

hylacetal 154 was conviniently converted to the

1ﬁithiocarbonate 156 is an interesting 4 atom 1,4~
rophilic synthon which is reacted with various primary

in refluxing acetic acid to afford the corresponding

azoles 157 in high yields.

'2,4—diamino 6 (1H)pyrimidinone 158 in refluxing acetic
ﬂhénd piperidine to afford the Corresponding 5-alkylthio-
Qitituted~5—deazapteridine 159 in high yields. A number;
. (2,3-d)pyrimidinone and condensed pyrido (2, 3-

rimidinone 159a have been synthesised77 in the present

the results of which are described in the chapter.

biological screening of these compounds were carried out

=sponding iminodithiocarbonate 156 in 87% yield. The

fifth chapter, reaction of a-oxoketene dithioacetals .
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and Baker, London. Some of these compounds displayed
;ﬁtidepresent activity.
sixth chapter a number of S,N-acetals 161 were

=cted to Mannich reaction in the presence of

Tfl—s—methylthio 1,2,3,4-tetrahydropyrimidines 161 in
;Jields}xféimilarly pyrazole (3,4—d)~4,5,6,7—tetrahydrov
vidine ;163 and pyrazolo (1,5-a)-1,2,3,4-
ahydrotriazine 167 were prepared from the corresponding
> pyrazole 162. When excess amine was used, 164 was
jfinently formedyﬁnd 163 was the main product when the
f was used in sggchiometric amounts. These results are
ussed in the ch;pter. All the tetrahydro pyrimidines

. found to be inactive against E. Histolytica.

s
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