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(i)
SUMMARY

The present investigation deals with the new convenient
synthesis  of  4-benzoyiphthalazin-1(2H)-one (82} by the oxidation
of  &-benzylphthalazin-1{2H)-one (30) wusing sodium dichremate in
acetic acid. The presence of the ketonic carbonyl group in (82)
was conlirmed by its ready reaction with hydroxylamine hydro-
chloride or hydrazine hydrate to give the corresponding oxime

(83) or hydrazone (84), respectively.

4-Benzoylphthalazin-i{(2H)-one reacted, in the lactam form,
with dimethyl sulphate to give 4-benzoyl-Z-methylphthalazin-1(2H)-
one (85). It reacted also with secondary amines in the presence

of formaldehyde to give the Mannich bases (86a & bd).

The base - catalysed reaction of #4-benzoylphthalazin-1(2H)-one
(82) with acrylonitrite, for 4 hrs involved a Michael - type addi-
tion yielding #4-benzoyl-2-(2'-cyanoethyl}-phthalazin-1{2H}-one (87). When
the reaction time was extended to 10 hrs, partial hydrolysis
of the Initially formed product (87) +o 4-benzoyl-2-(2'-carbamido-

ethyl)-phthalazin-1(2H)-one (88) took place.

4-Benzoylphthalazin-1(2H)-one reacted, in the lactim form
with acetic anhydride 1o give [-O-acetyl-3-benzoylphthalazine (%0).
Similarly the reaction of (82) with phosphorus oxychloride involved

the lactim form vyielding &4-benzoyl-1-chlorophthalazine (91).

The reaction of Grignard reagents with 4-benzoylphthalazin-
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(ii)

1(2H)-one  (82) gave products which were dependent upon the
reagent.  Thus, Dbenzylmagnesium chloride reacted with (82)
or its N-methyl derivatives (85) by |,2-addition 1o the ketonic
carbonyl group giving the carbinols (92a) or (92b), respectively.

It was possible to get (92b) by the action of dimethyl sulphate

on (92a). Arylmagnesium  halides or methylmagnesium  iodide
!

reacted, on the other hand, with (82) by 1,2-addition to -C=N

at  position  4-  giving the 3,4-dihydrophthalazinone derivatives

{94a & b) and 95.

This investigation was extended to involve the application
of the above method of oxidation to some substituted 4-benzoyl-
phthalazine derivatives. Thus oxidation of 2-methyl- (96} and
2-(2'-carbamidoethyl)- (98) -4-benzylphthalazin-1{2H)-ones gave
the  expected  4-benzoyiphthalazin-i(2H)-one  derivatives (85) &
(88), respectively while oxidation of 4-penzyl-2(2'-cyanoethyl)-
phthalazin-1(2H)-one (97) gave the expected oxidation product (&7)
together with its partial hydrolysis product {88). However oxida-
tion of  4-benzyl-Z-piperidinomethylphthalazin-1{2H)-one  (99) gave
4-benzoylphthalazin-1(2H)-one (82) which means that the oxidation
process involved also cleavage of the piperidinomethyl  group.
Similarly, 1-O-acetyl-4-benzylphthalazine {150) gave (82) on oxida-
tion with sodium dichromate in acetic acid indicating  that

the ester linkage is not stable under these reaction conditions.

Another part of this thesis involved a study  of the
reactivity of 4-benzoyi-l-chlorophthalazine (91) towards some nucleo-

philic reagents. The reaction of (91) with primary or secondary
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(ii1)

amines in boliling ethano!l involved the displacement of chlorine
at position (1) giving I-substituted amino-4-benzoylphthalazines (161a-c)
& (103a & b). However, when the reaction of (91) with aniline
was carried out at elevated temperature in the absence of
solvent, the reaction involved bhoth electrophilic centres, namely,
the chlorine at position 1 and the ketonic carbonyl giving

the Schiff pase (152).

4-Benzoyl-l-chlorophthalazine (91) reacted with sodium azide
in  dimethylformamide 1o give the tetrazolophthalazine derivative
(105) which is the cyclisation product of the originally formed

l-azido-4-benzoylphthalazine (104).

The reaction of (91) with alcoholic thiourea gave a

good yield of 4-benzoylphthalazin-1(2H)-thione (106).
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CHEMISTRY OF PHTHALAZIN-I{ZH)-ONES

Phthalazine is openzo-ldFpyridazines (1). Phthalazin-1{2H)-one
(2) carrying no substituents in the 2-position is tautomeric with

I-hydroxyphthatazine (2').

2 N i‘\}N ~ N
| 2] == |
- N 1(—NH = N
O OH
(1 (2) (2')

SYNTHESIS OF PHTHALAZIN-1(2H)-ONES

1) From o-acylbenzoic acids
o-Acylbenzoic acids (3), their esters, or their azides,
readily condense with hydrazines to vyield 4-substituted phihalazin-

i-6

1(2H)-ones (&) This method is the most commonly used for

the synthesis of phthatazin-1{2H)-ones.
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R
C=0
AN
+ HZN.NHR' _ | + R"-OH
C_ORH 1 Rl
O

"R - H, alkyl, aryl or COOR'

(3)

R'= H or alkyl

R'- H, aryl or NH,CO

Phthalazin-1{2H)-one () itseif is prepared from naph-
thalene or tetralin by oxidation, subsequent treatment with
hydrazine sulphate and decarboxylation of the formed phthala-

zinone carboxylic acid (5)7’3

COH
= 0] Z z NH,-NH,
= —rzy
AN A
L COCOzH
o) 0
| ~
= = o
i i\‘lH AR ._CQZ w’)l h]JH

2 N —> o \/71\1

COZH

(5) (6)
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