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ABSTRACT

Hetero Diels-Alder cycloaddition .feactions have been
shown to be of great potential for the-éynthesis in hetero-
cyclic chemistry and hence contihue'éo be the focal point
of attention of an increasing number of synthetic organic
chemistsj_4. Dienes containing two nitrogen atoms have
attracted the attention of chemists in recent years because
of their importance in natural product synthesisS—S. Though
'there are numerous reports concerning the participation
of 1,2-diaza-1,3-butadienes as 4 ¢ components in Diels-Alder
reactions but in the contrary reports on 1,3—diaza—1,3—buté—

dienes were found to be rare, and remained unexploited

for the syntheses of heterocyclic compounds. This may be



due to the lack of facile synthetic route for the prepa-
ratidn of stable 1,3-diaza-1,3-butadienes and as well as
for the unfavourable position of nitrogen (N-2) 1in tﬁé
butadiene systemz. Taking into consideration of all these,
it was thought worthwhile, to develop general methods for
the syntheses of simple, yet reactive 1,3-diaza-1,3-butadienes

and to study their role in cycloaddition reactions.

The thesis is divided into five chapters. The first
chapter deals with an uptodate literature survey concerning
Diels-Alder cycloaddition reactions of various mono- and

diazabutadienes.

The lack of reactivity of 1,3-diaza-1,3-butadienes .
in Diels-Alder cycloaddition reactions has been ascribed
to a considerable extent, to Vthe inverse electron demand
nature of the system. It was thought, it could perhaps
be overcome by devising syntheses of 1,3-diaza-1,3-butadienes
having polarising functions at position 4- of this system.
The syntheses and reactions of such 1,3-diaza-1,3-butadienes
with monophenylketene, monochloroketene, diphenylketene
and zinc enolates (derived from ethylbromacetaté) are des-
cribed in chapter II of the thesis Thus, condensation of
the appropriate N-arylbenzamidines(1) with N,N-dimethyl-

formamide dimethylacetal resulted in l1-aryl-4-dimethylamino-



2—phenyl—1,3—diaza—1,3—butadienes(g).

The thiomethylation of N‘-aryl—N—thidcarbamoyl forma-
midines(3) with methyl iodide gave excellent yieldsr of
1-aryl- 4-dimethylamino-2-thiomethyl-1,3-diaza-1,3-buta-
dienes(4). Similarly, alkylation of 4-[(g-arylamino)benzy-
lidenethiocarbamoyl]lsec.amine(5) afforded very good yields
of previously unknwon 1-aryl-4-sec. amino-2-phenyl-4-thio-
alkyl-1,3- diaza-1,3-butadienes(6). The treatment of pba,b,cC

with sec. amines in refluxing dry toluene yielded another

set of new 1,3—diaza-1,3—butadienes(l)(Scheme—1).

The reactions of 1,3-diaza-1,3-butadienes(2) with
monophenylketene(8), generated in situ from phenylacetyl-
chloride and triethylamine, afforded very good yields of
previously unknown. 1—aryl—2,5—aiphenyl—1,6-dihydropyrimidin-
6—ones(g)9. The pyrimidin-6-ones(9) were formed by the
elimination of dimethylamine from the initially formed
(4+2) cycloadducts of 2 and 8. In order to observe the
effect of polarising function at positions 2- and 4- of
4 and electronic/steric effect of two polarising functions
at positions 4- of 1,3-diaza-1,3-butadienes (6 and 7) with
monophenylketene(8) their reactions were carried out. The
formétion of (4+2) cycloadducts 10 and 11 clearly establi-

shed the general nature of the 1,3-diaza-1,3-butadienes
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towards cycloaddition reactions with monophenylketene (Sche-

me-2) .

The reactions of 1,3-diaza-1,3-butadienes, 2 and 4
with monochloroketene (12) yielded 1-aryl-5-chloro-2-phenyl-
1,6-dihydropyrimidin-6-ones and 1-aryl-5-chloro-2-thiomethyl
-1,6-dihydropyrimidin-6-ones, respectively. In these reac-
tions also, the substituted 5-chloropyrimidin-6-ones (13)
were. formed by the elimination of dimethylamine molecule
from initially formed (4+2) cycloadducts. Interestinghss
the treatment of 1,3-diaza-1,3-butadienes(6) resulted 1in
1-aryl-2-phenyl-4-sec.amino-5-thioalkyl-1,6-dihydropyrimi-
din-6-ones (16). The pyrimidones 16, were probably formed
by expulsion of a molecule of hydrogen chloride accompanied
by the migration of thioalky; group ‘via episulphoniumion
intermediate. The mechanism 1is supported by absence of
such rearrangement in case of the reactions of 4,4-bis(sec.
amino)1,2- diphenyl-1,3-diaza-1,3-butadienes (7) with 12,
which selectively gave 5-chloro-1,2-diphenyl-4-sec.amino-1,
6-dihydropyrimidin-6-ones (17) (Scheme-3).

The reactions of 1,3-diaza-1,3-butadienes (2) with

diphenylketene (18) followed (2+2) cycloaddition pathway
and gave B-lactam derivatives(19). The failure of this

reaction to undergo (4+2) cycloaddition has been attributed
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to the steric reasons. However, similar reactions of diphe-
nylketene with 4, gave excellent yields .of (4+42) cyclo-
adducts, characterised as l-aryl-4-dimethylamino-5,5-diphe-
nyl-2-thiomethyl-1,4,5,6-tetrahydropyrimidin-6-ones (Scheme-
4). Thus, the cycloaddition pathway followed by 1,3-diaza-
1,3-butadienes (2 and 4) with diphenylketene perhaps depends

upon the combination of steric and electronic factors.

The reactions of 1,3-diaza-1,3-butadienes (6) with
zinc enolate derived from ethylbromoacetate, referred to
as Reformatsky reagent (21), in refluxing dry toluene affor-
ded good vyields of 1-aryl-2-phenyl-4-sec.amino-1,6-dihydro-
pyrimidin-6-ones (22) (Scheme-5) .. This & consEitlites = £he
first report of conjugated 1,4-addition of any Reformatsky
reagent to the substrates having carbon-nitrogen double
bond. The Reformatsky reagent gi, in this case may be consi-

dered equivalent to simple unsubstituted ketene since same

product 22, 1is expected from the reaction of 6 with ketene.

Third chapter of this thesis describes the Diels-
Alder <cycloaddition reactions of 1,3-diaza-1,3-butadienes
(2 and 4) with simple sulphene(23). The reactions of 2
with methanesulphonyl chloride in presence of triethylamine

yielded hitherto unknown 2-aryl-5-dimethylamino-3-phenyl-

1,2,4-thiadiazin-1,1-dioxide (24) (Scheme-6). Similar reac-



—fas
€40 ‘10°EHD H=Y 0z 7

7 9WLYOg

0z
e
SH9D I
SH9 A
s A €HoS=
O ~SOH
y
il
18D EHo‘H=Y 81 2
.ﬂ, /
i 6
Al.l..l..ll.l,
N SH92=M

SH9>$GH9)
SH9
Ol
Y




10

l

N
o

=i

!

z\_rmu..f HOSHO-

-

SN

G awaysg

B0 ¢ N =

1DCHO‘H=Y ZZ9

T b \I@l) i
[~ _“m /Z\_m , ﬂm —m/z\ P.m
, I? % g CNow_HoNumI . ELos N
SHE20<p, he AL ok




11

9 awaydg

8400-d 10-d 'BH0-5"€HO-d"H=y ‘Eos =y 577
10-3‘eHD-d H=y'H90=4 72 Z

YA A :
BLTy s o
O\\ s o

/=l
//—Z\ o~
-Z

\
o

=



12

tions of 4 with sulphene resulted in 2-aryl-5-dimetnylamino

3 thiomethyl-1,2,;4-thiadfazin-1,1-dioxide (25)'0 . B

is the first report of (4+2) cycloaédition of simple sul-

phene to any substrates having carbon-nitrogen double bond.

Efficient (4+2) cycloaddition reactions of 1,3-diaza
-1,3-butadienes (4 and 6) with aryl isocyanate (26) are
described in fourth chapter of the thesis. The treatment
of 1,3-diaza-1,3-butadienes (4 and 6) with 26 for 10-20
minutes at room temperature in minimum amount of solvent

gave good yields of 3,4-dihydro-1,3,5-triazin-2(1H)-ones

(27 and 8) (Scheme-7). The earlier reported reactions

of 1,3-diaza- 1,3-butadienes with isocyanates have been
shown to be much slower possibly because of the pronounced
inverse electron demand nature of 1,3-diaza-1,3-butadie-

nes which makes N-1 of those dienes less nucleophilic11—13.

The last chapter of the thesis deals with the regio-
selctive cycloaddition reactions of 1,3-diaza-1,3-butadie-
nes(2) with  nitrosoalkenes which interestingly resulted
10 1,4—diaryl—2—N'—(N,N—dimethylformamidino)—2—phenyl—A3—
imidazoline-3-oxide (30) (Scheme-8). The nitrones (30)
are probably formed by an unusual (3+2) dipolar addition

of onitrosostryene in a 1,3-mode to " 1,2-carbon-nitrogen

double bond of 1,3-diaza-1,3-butadienes(2).
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All the products mentioned in this thesis have been
well characterised on the basis of analytical data and

spectral evidences.
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