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ABSTRACT
.

The purpose of,this work was to synthesize ~ew triazolines

utilizing the lead' tetraacetate' oxidation method, to establish the

mechanism of cyclization and to explore thermal and photochemical

decompositions 'of some triazolines .

. The first part of this thesis describes'the' preparation of two. ,

new triazoliri~s (J,3-dimethYl-5-imino-t.l-l,2,4-triaz~line and 3,3':di-

methyl-4-phenyl-5-phenylimino-t. l -l ,2,4~triazoline) achieved by lead

tetraacetate oxidation. The mechanism of kTA cyclization is discussed
. , ,

in the relation to the mechanisms of lead tetraacetate oxidatj.ons of-. .
semi-carbazones: The second part deals with thermal decomposition studies

of 3,3-dimethyl-4-Phenyl-5-phenylimino-6l -l ,2,4-triazoline, 3,3-~imethyl­

4-Phenyl-tl l -l ,2 ,4-tri aiol ine-5-thione and 3,3-dimethyl-4-phenYl _t.l_l ,2,4-
• • • • I ~

triazol;n-5-one. Possible mechanisms of the decomposition are dis.cussed
'"

in the light of a correlation between the rate constants, activation

parameterf, substituen.t constants a~d solvent effects. Exploratory wo,rk

'j,) the photochemical decompqs;t;on nf 3,3-dimethy~-4-phenYl~t.l-l,2,4-'

triazolin-5-one ;s presented in the third part.
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INTRODUCTION

I. OXIDATIVE CYCLIZATION

A. By Lead Tetraacetate

Oxidation of substituted semic~rbazone$ OJ was first reported
. 1

by Iff1and and co-workers. When benzophenone-4.4-diethy1semicarbazone

(f) was reacted with lead tetraacetate (LTA). 2-oxo-l,1-diphenylpropyl-

diethylcarbamate (J) was iso1ated.in high yield (eq. (1)). The assumed

mechanism involved th~ dzoacetate (1) intermediate and its subsequent

rearrangement to i by intramolecular nucleophilic disp1acen~nt at the

amide carbonyl and by loss of nitrogen. By a 1.7 shift analogous to

the S~evens rearrangement. 5 was converted to the carbamate 3 as indicated

in equation (1).

Rabjohn and Chac02 explained the LTA oxidation of benzoph~none­

carbethoxYhydrazones to acetyldiphenylmethylethyl carbonate in a similar

fashion. In neither case was the azoacetate isolated or eVldence for

; ts exi s tence produced.
1

These results were different from those obtained with corresponding

hydrazones ~ which were converted to azoacetate~ 7 under the same conditions 3

as shown in eq. (2).



•

LTA
)

;R3
R1 N=N

'C/
/ "-

R2 OAe

7

+ Pb(OAc)2 + HOAc . (2)

2

.<J



3

the

Hoffmann and

,
lead tetra acetate in

The azoacetate intennediate (Z., R3 = C6H5) was also _proposed to

phenone and ben~ophen9ne undergo

methylene chloride. At -40°C, a

Luthardt~,5 observed that benz"oylhydrazo es of cyclohexanone, aceto-

,
efist in the·oxidation of so..

characteristic colour of the benzoylazo chromophor, was observed. Upon

warming to -20°C, the colour rapidly faded and the only product isolated
3 ..

was the nearly colourless t, -1,3,4-oxadiazoline (9) (E~q. (3)).

/H
Rl-. /N-N 0

/C/ 'f~

R2 C6HS

8

LTA
;)

- 40° - 20°
( 3)

Although Hoffmann had suggested an intermediate azoacetate (I)

to explain the cyclization of the ketohydrazone, Gladstone and Norman6

proposed that.the reaction actually involved cyclization of Qn N-Pb

complex ~ to an o~adiazoline (ll) and subsequent loss of nitrogen to

gi ve an epox ide (1) (eq. (4).

The fact that, when the reaction was carried out in methanol,

a methoxyepoxide was obtained, strongly supported this mechanism.

The conversion of chalcone phenylhydrazone OJJ to 1,3,5-tri-
~ 7

phenylpyrazolfr (l!) by lead tetraacetate was observed by Norman as

well. Employing a similar mechar;1ism in this case, he envtsaged lntra-

m'olecular nucleophilic attack by the olefinic douple -bond in an initla1

intennediate Ji. (eq. (5)).



...

LTA
>

-
OAc

( 4)

, C6HS _/0 Ar' N... '\/ . -,2
_/C-C\ <;

'C 6HS OAc

11


























































































































































































































































































































