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OF THE
ORIGINAL WORK



1. Summary of the original work: -

SYNTUHLESIS AND SOME REACTIONS OF SUBSTITUTED

PYRIDAZINONE DERIVATIVES

The synthesis of ﬁ-(_p—hmnmphun}-'l}-4-(3—[nd{:[}-‘l)~4.i-LIihydrupyridazin-
3(2H)-one and some new derivatives which have highly biological activity was

described.,

[t was [ound that the reuction of d-{p-bromophenyl-d-ox0-2-hutenoic
actd (1} with Indofe in n-butanol vielded 4-(p-hromopheny1)-2-(3-indolyi)-4-
oxo-butanoic acid (1) which was reacted with hvdrazine hyvdrate or
phenylhydrazine to give the comesponding - 2-N-substitnied  pyridazinone

derivatives (H1) respectively.

(n the other hand when compound (11} was reacted with hyvdroxylamine

hydrochioride in pyridine afforded the oxuzinone derivative (1V).

Also when the compound {11) was relluxed with acetic anhvdride, the

bulenelide derivative (V) was abtained.

Treatment of the pyvridazinone derivative (Ma) with some aikylating
agents such us dimethy! sulfate, cthyl Todide, formaldehy deimethanol and/or
ethyl chloroacetate mave the N-substituted products (V1 a-d) respectively, but

when  (IMa) reacted  with  aromatic aldehvdes  namely, benzaldehvde.



anisaldehvde andfor P-nitrobenzaldehsde in boiling cthanol afforded the
disubstituted pyridazinone (Vila-c) with the iission ol 3-indolv] ring. Also this
fission 3-indolv] ring was observed when 3-pyriduzinone derivative (11u) was

treated of POCI; with the formation of 3-chlorapyridazine derivative (VILD).

The latler compound (Vi) was subjected o many reactions as such the
reaction with hydrazine hydrate andfor phenylhyvdeazine 1o form the hydrizine
derivatives (IX a.b). Also the reaction with some amines as benzyvlamine andfor

butvlamine gave the (N-substituted) prridazine (X) and (X1}

it has been found that the reaction of the 3-chloropyridazine (Vi) with
thivurea atforded the pyridazin-3-thione derivative (X1, which reacted wiih

benzyichloride to give the S-henzyt derivative (XIV),

The mechanisms of the formation of the obtuined compounds were

illustrated and the structure were also proved by chemical and speetral data.

The iological activity of some prepared compounds (1V, Via. Vila, X

and XI0) against some species of Bacteria were studied,
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CH

/ 3
N—M
CH]CDCH=CHCDDCZHS * CHINI-WHJ — > H]C“D

(1Y

B-benzoylacrylic acid or its methy! ester reacts with phenvlhydrazine to
yield the corresponding phenylhydrazone (1V) which on heating with acetic

anhydride and sodium acctate gives 2.6-diphenyl-3-ox0-pyridazine (V)™

| C,H,NIINH, |
C,H,-CO-CH-CH-COOH > CHf-CHCH-COOH
N-NHC H,
{1V}
LH,
A Ac,0
C,H; 4 0 - =
L AcONMa
(V)

[t was reported™ that B-benzoyl-u-methviacrylic acid refluxed for two
hours with hydrazine hydrate in sodium hydroxidc gave 4-methyl-6-phenyl-

pyridazin-3(2H)-one (VI).

N,H,.H,0
Cotly-CO-CH=C-COOH -

CH,




Reaction of morpheline-B-benzoylacrvlic acid (V1) with phenyl-
hydrazine in glacial acctic acid, the phenylhydrazone (TV) was produced™. On
heating the phenylhydrazone (1V} with acetic anhydride and sodium acetate

gavce the 2.6-diphenylpyridazin-3-one (V).

C,l [-CO-CH=C-COOH 4+ C,H,NHNH, — CﬁHS{—CH=CI -COOH
NCH,O I‘J-IT“JHE{I]'{j
{(VID) (V)

nczt}
AcONa

[t has been found that'™, an excellent vield of 6-aryl-4-methyl-pyridazin-
3(2H)-ones {VIII) was obtained when P-arovl-2-methylacnylic acids were
allowed to react with hydrazine hydrate in glacial acetic acid. However, in the
presence of n-butanol as a solvent, the expected products were isolated in low

vields.

Ar-CD-CH=T—CUDH + NHH0 — = pp—{/ 0

CH,

(VIID)
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Similarly, when  p-arovl-B-methylacrylic  acids were treated  with
hydrazine hydrate in glacial acetic acid, they gave 6-aryl-5-methylpyridazin-

3(2H)-ones (IX)*.

N—N
Ar-CO-C=CH-COOH -} N,HH,O ———= Ar 4 0]
CH,
H,C
(1X)

Condensation of f-{9-anthracenoyl) acrylic acid with hvdrazine derivati-

ves gave the pyridazin-3-one derivatives (X; R=H, 'h, CON;. CSNI11;, Ac)*.

CO-ClI=CH-COOH O R

/

N—N
(I + w5

(X)

ii). From a-substituted-fi-arov] propionjc acids: -

It has been found that'”, the condensation of f-aroyl-a-methylene
propionic acids wilth hydrazine hydrate gave the 6-aryl-4-methylpyridazin-
3(2H)-ones (VII) and not the expected 6-aryl-4,5-dihydro-4-methylene-

pyridazin-3(2H}-ones (XI),



Ln

H
N—N
Ar-cocuz-ﬁ-cnou  NHO —— e A — o
) Y CH,
N—N (VI
Ar 4 0
CH,
(XD)

Reaction of 2-ox0-3-phenylpropionic acid with RCOMe {R=Ph, 4-Me-
CeHy, 4-MeO-CgHy) gave adduct (XII) which on cyclization with hydrazine

hydrate afforded the corresponding pyridazin-3 (2H)-one derivatives {XIIN*.

ON

i)
PhCHll:LCDIH 4 RCOMe — PRCH,C-CH COR

Co,l
. (X11)
N—N
/
R O NHHO
CH,Ph
(XIML)

It has been found that™, the y-ketonitrile derivative (XIV) was
hydrolyzed by 10 N hydrochloric acid 1o carresponding  2-phenyl-4-
benzoylpropionic acid (XV). This acid was reacted with hydrazine hydrate to

give 4,6-diphenyl-4.5-dihydropyridazin-3(2H)- one (XVI).



. + 0 COOl
0 N il I

I d H;0 €
C__C_'- e Rl ]

7 ™~
ph/ H, \ph Ph H, Ph
(XIV) (X¥)

g4
/‘, ‘ NH,NH,.H,0
I*h 0 -
Ph
(XVI)

Alkylation of R-CO-CH=CH-COQ,H (R= 4-dibenzothionyl, 4-dibenzo-
pyrrol} with 3,5—dimcthylpyrazole afforded u-{dimethylpyrazolyl) propionic
acids (XVII). Reaction of (XVII) with hydrazine hydrate gave the 4,5-dihydro-

pyridazin-3(2H)-one derivatives (XVIIDHY,

|——”-~'CH3

N
_-*“"““\-\N.«--

XVI)

(XVIII)

It has been found""” that condensation of [ndele with RCOCH;CHCO,H
(R=4-CI1C,I1,; 2,5-M¢,C H: 2,4-MeyColT3) gave the indoleacctic acids {(XTX)

which cyclized with hydrazine hydrate to give pyridazine-3(2H)-ones (XX).



|

R—{/ 0
RCO-CHCH-COOH  NJH,HO
B o
~
H

(XX)

It has been found"'? that reaction propionic acid derivative (XXI) with
hvdrazine hydrate and/or phenylhydrazine afforded the correspondin g O-aryl-4-
(1-phenyi-3-methyl-pyrazolin-3-one)Pyridazin-3-one derivatives  {XXII,

R=H, Ph).

. R ’f O
R—CO-Cli-CH-CO,H —
?
T
"\.TKN
Ph
(XXID)

It has been reported'™ that B-aroylacrylic acids ArCOCH= CHCOOH
reacted with primary amines to give the corresponding a-amino substituted
B-aro¥lpropionic acid {XXILI). Cyelocondensation of (XXIII) with hydrazine
hydrate gave the pyridazine-3(2H)-one  derivative  (XX1V, R=H, Ph)

respectively.



H
N—N
Ar-CO-CH,-CH-COOII 4+ N,I1, ILO N — 0
NHR
NHR
(XXIi1)
(XXIV)

It has been {found tha''" p-(3.4-dimethvibenzov]) a-(tndol-3-y1)
propionic acid (XXV) condensed with hydrazines, affording the corresponding

pyridazine-3-one derivatives (XXVI, R=H, Ph).

R

¢
. " N—N

ﬁ O g, Lo /

H,C CHpeH ——— 1 ’

I,c e [:: ]:j_‘
N N)

H i

o) (XXVI)

Some new pyridazine-3-one derivatives!'® (XXVII) containing the
barbiturate moiely were synthesized through the reaction of B-uroyl (Ar =
4-chloro-3-methylbezoyl, 4-phenylbezoyl) a-(5-barbiturate) propionic acid with

hydrazine derivatives (R=H. Ph, CONH,. CSNH; and COCI1y)



MN—N

Ar ‘/ )
RMNLHMN] {1
e
0 ]
HN\H/NH
)
(XXYID

[t has been found that"". the reaction of substituted keto propionic acid
with hydrazine hydratc gave the pyridazine-3-one derivative (XXVIII. R=H,

Ph; Ar=3,4-dichlorophenyl),

(XXVIID

[t has been reported that"™ condensation of B-(4-mthoxybenzoy!) a-(4,5-
dih}-‘dm—S-uxo-],3-diph::nyIpyrazol—dr-yl}pmpiconic acid (XX1X) with hydrazine

hydrate afforded 4,5-dihydropyridazin-3(2H)-one derivative (XXX).



11

H
N—N
r 5 (e Lo ,rJlr
P-CH,OC-CocH,cheoH MMl ho f"'h”aﬂ%“i 0
Ph
| —

07" "N |
| D//"\w,fN
CH, 1
C,H,

(XXIX) -
(XXX}

Cyclocondensation of B-(3.4-dimethoxybenzoy) propionic acid with

4-nitrobenzy! hydrazine gave the pyridazine-3-one derivative (XX X1)}'®,

CH,O CO-CH,-CH,-COOH + UINQ-CHlNHNHE—*

CH.O

CH,O

CH.O

(XXX

It has been reported that "™, the condensation of phenylbenzoy| propionic

acid derivative {XXXII) with hydrazine hydrate afforded the pyridazin-3(2H)-

one dervative (XXXII).



N,H, H,0
cn-cui-ﬁ-cozn —

H

Cl

Cl

{XXXID
{XXXII

The reaction of o-aryl-f-(4-bromobezoyl) propionic acids with hydrazine
hydrate  yielded the corresponding 4-ar}*I-6~(4-bmm0phunylj-4.5—dih}*dm-

pyridazin-3(2H)-ones (XX X1V,

Ar H

—N
i N,11,H,0 7
B CO-CHCH-COH — 2, g 0

(XXXIV)

The  B-aroyl-a-(3-indolyl) propionic acids reacted with hydrazine
hvdrate to yield the corresponding 4,6-disubstitutcd~4.5-dih;.'dmpyridazim

3{2H)-ones (XXX V),
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COOH H

_I\"'
H + NHHO —= m—{):o

iii}, From butanoic acids derivative: -
Lrom hatanoic actds derivative

It has been reported® that, when 4-(4-bromo-3-nitrophenyl)-3-methyi-4-
oxo-butanic acid was cyclocondensed with hydrazine hydrate in acetic acid,
gave 6~{4—broma-3—nitmph&:ny1]—4,5-dih}fdm-5-mcthylpyriduzin-3(2II)-mn:
(XXXVI).

QN

HS
i N HLO
B CO-CH-CH,CO0H >

(XXXVI)

It has been found™ that dihydmdihunzmhitﬂ}'lp}fridazin~3{2[I}+une

{XXXVII) was obrained as a main product in the reaction of dibenzothicnyl-

oxobutanoic acid with hydrazine hyvdrate.



5
M
"—N
“ R /*"f-/\;:o
Syoa
W S _

{XXXXVID

Pyridazin-3(2M}-one  derivatives (XXXVIII, X= CHMe, NMe, O,
NCH,Ph)*" were prepared by amino methylation of 4-oxo-4-thiophenobutanoic

acid followed by cyclization with hydrazinc hydrate.

| R /N NHHO
o CCHACHCON 4 HC—N X ———

H
s
0
s N\ _
C—N X
HI
(XXX VIIN)

4,5-Dihydro-3(21 Dpyridazinone derivatives (XXXIX)N® were prepared
by cyclocondensation of 4-(3-uminu—4-chIramphcnyl)-}methyl-4-uxn-hutannic

acid with CS} and Ngl I.{l I;U



CH, ,}T_E
N co-émsr LCOOH NALHO 3 ¢
J
al HIS
OOXIX)

It has been reported that®**" 1he synthesis of 4-(benzylamine)-6-(3-
indolyl) and 4-[3-meth}'lp}'raZDI-S-onc)-G-G-indﬂl}*l)-#,:T-r-dih}'dmp}ﬁdazin-}
ones (XLa and b) respectively were prepared through the condensation of the
appropriate a-(substituted)-4-oxo-4-(3-indoyl) butanoic acid with hydrazines in

refTuxed butanol.

R'NIINH,

ﬁ—CHZ-CH-CDzH — 3
@:T ]!‘
N

H

(XL)
R'ab=H.Ph
CH,
= y
R o= N
:"_“H,

It was reported that ™ 4 new series of pyridazin-3-ones were prepared
through ihe neucleophilic addition of 1,3-diphenyl-2-pyrazolin-5-one to

4-diphenyl-4-ox0-2-butanoic acid followed by cyclocondensation of the adduct



1§
with hydrazine hydrate and/or phenylhvdrazine to the corresponding dihvdro-

pyridazm-3-ones (XL, R=I1, Ph).

0
Il
C-CHz-cu.cmH _RNHNH,

Ph

{(XLI}

It has been reported™® that 6~(P-mcthux}-‘phen}rlj-r#j-dih}fdmp}fridazin-

3(2H)-one (XLII) was prepared via reaction of butanoic acid derivatives with

hydrazine hydrate.

N,H, H,0 N—N
RCOCH,CH,COOH —2 *_ 2", R_<—>:U
(XL

ft has been reported that™®", the condensation of butanoic acid derivative

with hydrazine hydrate in boiling cthanol fumished the corresponding 6-aryl-4-

I::enz}-'laminﬂ-ﬁ-{ﬂ,ﬂ-diﬂmdihenzmhiﬂphen—E-yI)p}frida—zin—E{EH)—unc (XLID.




T

- 4
AICG-CHJ_(!:H-CGEH N,H,.H,0 Ar 0

NHCH,Ph NHCH,Ph
2

(XLIII)

iv). From tartaric acid derivative: -

Dihydropyridazinoncs (XLIV) and (XLV)52 having antimicrobial

activity were prepared by the reaction of diacetyl (i}-(+) tarmaric acid

anhydride with hydrazine,

CH,-C0-0-CH-COOH

4+ RNHNH, — =
CH,-CO-0-CH-COOII

H R
N—n N=—N
0 0 + HO / \ OH
H,C0,C CO,CH, H,C0O,C COCH,
(XLIV) (XLV)

v). From acetic acid derivatives:-

It has been found® that phenacyldimethylpyrazolo acetic acids reacted

with hydrazines, alTorded the correspending 6-aryl-4-(1-pyrazolyl)pyridazin-3-

onc (XLVI).



/I{

—N
A-COCH,-CH-COOH j
— T
| L RNHNH, A 0
N
I\r T
N
N CH,
H,C |-
1n,C
(XLV]y
Indenepyridazin-3(2H}-cne (XLVIL R= F, H; 7Z=H,, O) were prepared
and they exhibited antiinflammatory. analgesic and antipyretic activities®,
H
Q —N
4 Q
CH,CO0H+ NH,HO — =
R 14
FA FA
(XLVIT)

vi). From the reaction of arvlmethylketones with o

in presence hvdrazine hydrate: -

-keto acid derivatives

It has been reported that®™. the historical approach first invelves a

condensation of various arylmethylketones with commercially available g-

ketoacids leading to the corresponding 6-aryl pyridazin-3(2H)-ones (XLVIII;
R=H, Ph, Me: Ar=4MePh).



e .
NHH,0
+ rRcoCoH ———»
Ar

(XLVII

vii}.From dibasic acid anhydride: -

Maleic and Citraconic anhvdrides reacted with hydrazine hydrate 1o give
6-hydroxypyridazin-3(2H)-onc (XLIX) and 6-hydroxy-4-methylpyridazin-

3{2i1)-one (L), respectively 2%

I | + NH,H,0
0 0 O
CH,
+ N,HLH,0
O 0 O

(L}

On the other hand, citraconic anthydride reacts with phenylhydrazine in

beiling acetic acid 1o yield N-anilinocitraconimide (LI} with 6-hydroxy-4-

methyl-2-phenylpyridazin-3-one (L1) and the corresponding 5-methyi isomer

(LIS,



18

. CH, el
CH, N—N
CHNHNH, — /y
o — I + [_ 0
O N © | 0 —
NHCH, cH,
(LY L

(LI

It has been found that®™, the reaction of maliee anhydride with o-

chlorophenylhydrazine gave the pyridazin-3-one derivative (LIV),

o]
[‘I + NHNH, _ N
o7 o7 o /4 o
Cl -

{LIV)

It 15 also reported thai®™ 6-hydroxypyridazin-3-one (LV, R=1-C;yHy;
2-CyoHy) was prepared in 33.3% and 20.4% yields by eyclization of RNHNH,

with maleic anhvdride,



N—N

I—— 4+ RNHNH, ———= HDUD
0 0 0 —

(LV)

It has been found that™ treating of saturated acetic anhydride (LVI) with

hydrazine hydrate gave the 4.5-dihydropyridazin-3(2H1)-one derivative (LVII).

OOH
O 0 0

(LVD)

NH,NH,

H
T—_]\T
MEU—<;—):O

(LVIN)
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2.1.2 By the action of hvdrazine hvdrate on a mixture of o-dicarhonyl|

compound and carboxviic acid derivatives: -

In this method a mixture of three availabic slarting materials are usually

employed™!

i) An o~dicarbonyl compound,

b) A carboxylic acid derivative containing a reactive methylene group,

¢} Mydrazine or monosubtituted hydrazine.

The reaction may takes piace by the condensation of the monohydrazone

of o-dicarbonyl compound with the ester of the carboxylic acid containing an
active methylene group.

This method is recommended when using aromatic diketones and could

be represented by general ¢quation as follows;

—NH, O N——N/
7 2 -HED
O —— / O
0 l!zT -ROH —

Alternatively, the hydrazide of the acid s allowed 10 condense with o-

diketone followed by ring closure as follows:
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. H H
G HN—N N H N—N
/4l 4 /
>:{j e >-:O—-:-~ )
+ Hzc 0 IIEC\ —
0 |

Among the dicarbonyl compound used in this synthesis are diacetyl,

l
780\

TN

benzovlacetyl,  benzil. cyvclohexane  dione. methyl  glyoxal and

phenanthraguinone,

The acid derivatives participating in the synthesis are dicthyl malonate,
ethy cyanoacetate, ethyl phenyl acctate, ethy! hippurate and cthyl acetoncetale,
For example, the condensation of benzyl monohydrazone with cthyl
acetoacetate or diethyl malonate in the presence of sodium cthoxide gave

d-acetyl or -1~carhuethnx}'-i.6-diphcn}'lp}'ridazin-3(2H)-une (LVID) or {LIX).

Ph

Cil,COCH,COOC H, Fh\'.Hm\HN CHCOOC, M},

C,H,ONaz 0 I!JH? C,H,ONa
H
N—N 2
rh—( =0 " Y

. — » Ph COOC,H,

(LIX)

(LVIIY
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Ph
On the other hand“, cyciocondensation of I’hCO-é=N-NH2 and

O:NCH,COOC,Hy in piperidine at 105 °C gave 45% pyridazin-3(2H}-one

(LX) this yield was obtained when piperidine was i.4:1 excess,

{L.X)

The condensation of glyoxal with the hydrazide of cyanoacetic acid gilve

4-cyanopyriduzin-3(21D)}-one (LX1), which on hydrelysis and decarboxylation

of the formed ucid pave the unsubstantiated Pyridazin-3(2H)-one (LI

H __H
" 0 H,N—N NTN
\——{} — 4 O
H * H c/ —
O ‘] CcN
CN *
(LX)
H H
hydrolvsis XN__N .COo, N—N
e <—f{_} —— </fo
cCooln

(LX)
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2.1.3 From diazonium salts; -

Aryl diazonium salts are coupled with f-methyl glutaconic anhydride
(LXIID to give a-keto-B-methyl glutaric anhydride arylhvdrazones (LXIV),

which on hydrolysis  vicld 2-aryl-6-carboxy-5-methylpyridazin-3-ones

(LX)

Ar-
—
{(LXIV)
(LX)

Ar — ]

N—Nf t,

/4
NGO 0 i Ar-NH-N=C-C=CH-CONH
2 O0H
HLC ¢

N _

In similar manner acctone dicarboxylic ester reacts with benzene
diazonium chloride to give a hydrazonc derivative, which vields on hydrolysis

6-carboxy-3-hydroxy-2-phenylpyridazin-3-one (LXVS



JCOCH,COOCH,
CALNHN=C
\
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Hyvdrolysis

COOCH,

> HOOC /

{LXVI)

It has been reported that™® pyridazin-3-oncs {LXVII) {, R=Me. CI, O1],

MeO) were obtained from 4~R-C6H4-{ME)-C=C-(CN);_ when treated with

benzene diazonium  chloride and sodium acetate

in cthanol 1o give

(LXVII). which cyclized by refluxing in AcOH viclded (70%) (LXVlD,

L, o
f[ 3/1;\:
N=NC! 4 R L=C\

N

& ==C (€ H,-R-P}-CH=N-NHPh
NC

(LXVH)

—_—
CN
Ph
N—N
AcOH /
—_— X
CN

(LXVI
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Reaction of diazomethane with pyrazolone blue (LXIX) gave a
pyridazin-3-one (LXX, R=H) which was methylated by excess CH,N; to Bive
(LXX, R=CH3): a dispiro compound (LXXT) which isomerized 1o (LXXI1) and
reaction of three moles from pyrazolone with two moles of diazomethane gave

the pyridazin-3-one derivative (LXX11)047

Fh
M ]\I‘IF
i () _
) _~Fh ,f
N= N Me O
b | ..-*I H\C,-'” _
P N N 4 o _HN
0 Me RD / Me
(LXIX} Ph—N—N
(XX
Me } Me Me
~Fh
N_...--"" |,' N_,_,..--' H"""ﬂ-N
Ph—N —N - Ph—x I N\
Fh
O HO
0 Me
(LXXIN
(LXX1)
Il’h
N—DN

MeD

}—/@ 92
Ph—N. Me  N—N

N Ph

(LXXIIt)
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2.1.4 From heterocyelic compounds: -

Cyclocondensation of acylisuxazolecarboxylates (LXXIV. R=CH;,
W#Lmh{guRﬁngECHgmmﬂﬁmwmaﬁquﬁcgucgm
gave 1zoxazolopyridazin-3-ones (LXXV). Sequential reductive fing cpening
and hydrolysis with sodium hyvdroxide of (LXXV) gave acylhydroxypyridazin-

3-ones (LXX V-

2 R
R COOE N—N N—N
RINHNH, / NaOH
flf \ —_—= R 0 —= R 0
Mo” T cor
O g HO COR
N
(LXXiV) (LXXV) (LXX V1)

It has been reported that"” the reaction of furandione (LXXVII) with

| hydrazine hydrate the pyridazin-3-one was obtajned (LXXVII).

0

CH,
o () N—N
+ CH,NHNH 4
/ 3 $ — Ph ]
Ih o
()] Ph
\ OH
(LXXVII)

(LXXVII



28

It was reported that'™ treatment of 3.4—dichiumd-h}'dmxyﬁimn-z{iH}-

one (LXXIX} with hyvdrazine sulfate in refluxing ethanoi/water (viv % 1:1) in

the presence of sedium acelate gave 4,5-dichloropyridazin-3(2H)-onc (LXXX)

in excellent yields,

H

Cl Cl N—N
HO 0

O Cl Cl

(LXX1X) (LXXX)

2.1.5 From cvanoacetamide: -

Cyclocondensation of cyanoacetamide and benzilmonohydrazone in dry

pyridine gave 5.6-diphenyl-4-cyanopyridazin-3(2H)-on¢ (LXXX1)

P )
L. Ph 0
H,N-C-CH,CN  +  ph.C.CxNNH

Ph CW

(LXXXI)
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2.1.6 From pentane-2,3.4-trione-3-aryvlhvdrazone: -

It was lound that deprotonation of pentane-2.3.4-trione-3-arylhvdrazones
(CHCORC=NNRCHR'4C, R=H, R'=H.CH;,0C,Hs.NO,) with equivalent
NaH followed by addition of CI-CILCO-CI afforded the N-chloroacetyl
derivatives (LXXXIT) R=COCH (I, along with cyclized (LXXXIII) were also
prepared by treatment of (LXXXII. R=H}) and C1-CH,CO-C! with excess NaH,
pyridazin-3-one (LXXXI1} were also obtained by treatment of (LXXXII,

R=H} with CI-CH,CQ-CI in presence of either coe. H;5Q, or p-toluensuifonic

acid’?
Lot
N—N
(CH,CO)LC=NNR-C,H-R* + NeH — s MeCu—it? 0
Me Cl
(LXXX1)
(LXXX1I

2.1.7 Form l--.lmina-l,ﬁ.ﬁ-tricvnnoﬂ'clohemdiene derivatives: -

The coupling of l-amino-2, 6,6-tricyanocyclohexadiene  derivatives
(LXXXIV, R = R'= H; R?= R*= CHj; R =R? =R’ =CH,, R' = H; R%, R' =

(CHa2)) with a variety of aryldiazonium saits produces the hvdrazones
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(LXXXV,R'=11, CI;0, CHy, Br, NO3 ), which in the prescnce of an cthanaolic

weak base at elevated temperature. furnish 2-aryl-4-cyanopyridazin-3-ones

(LXXX V)Y

+ _ 4 ——
CN CIN-N—QR

(LXXXIV)
R-i

R CN

(LXXXV)

(LXXXVD)
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2.2 Reaction of pyridazin-3(2H)-one: -

2.2.1 Alkviation of ¥ridazin-3(2H)-ones: -

The reactivity of pytidazin-3(2H)-one 1owards some reagents which are

Known 1o atlack the nitrogen atom at position 2 was studied.

Ithas been found that™, the ester derivative ol the reaction of pyridazin-
3(2H)-ones (XV1} with bromoacetate in cthanol in the presence of 10%

aqueous NaOFH gave the N-substitutedpyridazin-3-one (LXXXVID.

CH,CO,C.H,
§ =
./ 5 BrCHECthzl{i /4 o
K,CO, DMF
Ph Ph
(XVD) (LXXXVID

It was found that''® alkylation of 4-pyrazolinonylpyridazin -3-ones with
dimethylsulphate, diethylsulphate, ethyl bromoacetate and benzene- suifonyl
chloride, gave the corresponding N-substituted derivatjve (XX, R'= Me, Et,

CHCOEL, SO,C4H),



{(XXID)

Surprisingly, the rcaction of pyridazin-3(2H)-ones (XXVD) with

chloroacetic acid in ethanol in the presence of 20% aqueous NaOH gave the

N-methylpyridazin-3-one (LXXXVIIN™,

H,C

} H
—N
H,C 4 O 4 CICH,CO0H —
EIN,*
H

(XXV])

1, CHLCOOH
/
-CQ,

O =

H,C

T= \TT
\__ 2

(LXXXVIII
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Recently, it was reported™® that. the atkyiation of 4,5-dihydropyridazin-
3(2H}one with bromoacetate gave the N-substituied {LXXXIX) and was

hyvdrolvzed by 10 N HCI.

b CH,CO,CH,
N—N N—N
CI{J(J—<—>:D — - Cl 13(14<_):{_}
(LXXXIX)

It has been reported™ that, when 6-aryldihydropyridazin-3(2H)-ones
[XC. R=H. Cl. F. CH;0} were treated with Br-CH,-COOR! (R'=CH;~, -C,H,,
(CH;);C-) gave the corresponding esters (XCI) which hydrolyzed to the
corresponding carboxylic acids. Coupling these carboxylic acids with various
amines the corresponding oxopyridazine acetumides were obtained [XCh,
R*=H: R*= (C113),C11, CHs-, Gyl {CHi)C-; R R Clty., R= A(CH,),N-
CHj. (Clz)p+[. A number of these derivatives showed weuak anticonvulsant and

weak anaigesic activities while nearly ail displayed a sedative profile.

H C Hzmz R,
— —N
(A {XCI)
CHEL‘DEH [y LCORR,

/
N—N

(XCID

/
—N
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Treating diaryl pyriduzin-3-ones (XCUT; R'=H, CI, F) with Br-(CHy)n

COOCHs (n=1,2.3) in the presence of NaOEVEO! gave {XCIV) which, when

treated with NHy or NoH, gave (XCV) and (XCVDP, the latte

r compound
showed anticonvulsant activity as well as weak sedative,
i (CHynCO,Ex
=N N—N
R‘O<f$0+ B, nCO, it —e R / o
- Ph
(XCIII) - Ph
NH,
NH,
O
(CHynCONH, Y,
. {CHyn —
NN / \
" 7 o
Ph
Py
(XCV)

XCv1)

Alkylution of pyridazin-3(2H}-one derivative (XCVID) with methyl
iedide gave (XCVIIl} which converted by AcONH4/AcOH to aminopyridazine
(XCIX)®™. When pyridazin-3(2H)-ones (XCVII) was treated with ethylchloro-

formate compound (C) was obiained.



Ph CN
{(Xcvin

Kzi’_‘DJJ’ CICO,Er
dry acetene

rh CN
(XCIX)

it has
bromoacetale in DM

alkylation of pyridazin-3-ones (Cl).

H

N—N
R-_NC>_<,_):U R

It has been found that™**** when 4,6-diaryl

ones (Cily were treated  with dimethylsulfate,

ethylbromoacetate in

N-substituted derivatives (CIII, R=Me, Et, CHy-CCOC,H

35

Ph CN
(XCvn

CH,COOH
CH,COONH,

Y

N—N

Ph 4 \ MH,

Ph CN
()

been reported that 7 ihe reaction of pyridazin-3(21}-ones with

in the presence of potassium carbonate gave the

CH,CO,CH,

N—N
4

QO

(€

-4.5-dihydropyridazin-3(2H)-

diethylsulfate  andfor

presence of potassium carbonate, the correspending

s} were obtained.
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14
1 /
N-— N=—N
Ar' Ar
(CIn (Cil)

It has been found that®®, the reaction of pyridazin-3{2H)-one with R-X

and KyCO; in dry tetrahydrofuran N-substituted pyridazin-3-one (CiV) was

obtianed.
4
n—K NN
R-X
HJC f 'D T ————— H]C O
S K,CO, THF —
CF, CF,
(C1V)

it has been found that “" when pyridazin-3(2H)-one (CV) was treated

with Br-CH,COOC;H; gave {CVI) which was hydrelyzed 1o (CVI1).

N {
' . K,CO
R / 0 + BCHCoOCH,  __ 2Py
- dry acetone
(CV)
SCHLCO,C,H, FH,COH
N—N —N
4 0 —=R / 0

——

({CVI) (CViI)
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2.2.2 Reaction with acrylonitrile: -

On treatment of pyridazin-3(2H)-one (XLIDPY with acrylonitrile in
boiling ethanol containing catalytic amounts of aqueous sodium hydroxide
selution, a Michael-type addition occurred ar the activated double bond and
afforded the 4-henzylaminu—Z~cyanu¢th}'l-ﬁ—(5.5—diumdihenmthinphcn-}yl)-

pvridazin-3-one (CVI1),

CH,CH,CN
b /
N—N CH,=CHCN /"'_’”'

/ | 2 N
Ar (]

EiOH
NHCILPh NHCH,Ph
(XLIN) (Cviin

Reaction of 4-am}'l-6~phcn}'1p}’ridazin-3(EII}-ﬂn-:s (Ar= Ph, 4-CH,0-
CeHy and 4-Ci-Cghy) with acrylonitrile in ethanol in the presence of aqueous

sodium hydroxide gave 4-am;fl~2-(Z-c}fanacth}’l)—ﬁ-phcn}'lp}'ridazin=3-ones

(CIX)"2,
H _CH,-CH,-CN
N—N N—N
Ph /4 o NaOH 7
+ CH=CH-CN—— pp, 0

(CIX)

On the other hand, the reaction of hydroxypyridazine (CX, R=CN) with
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acrylonitrile at high-temperature gave the corresponding pyranopyridazinone
(CXI}). When hydroxypyridazine (CX, R=CO0OC,Hs) reacted with acryvilonitrile
gave the corresponding pyridazinone (CXII). lHowever, when (CX, R=CN)

reacted with acrylonitrile in ethanol and alkaline medium the addition product

(CX111) is obtained®®,

N—N

— Do + CH,=CH.CN ——= Ph

ph—g N OCILCH,CN

Ph R

O CN
(X1 (CXI1)

0-Arylpyridazin-3{211)-ones (CXIV) reacted in the lactam form with
acrylonitrile o give N-gyanocthy] derivatives (CXV)Y* D These nitriles were
hydrolyzed easily to the corresponding carboxylic acids, (CXVI ) when heated
onder reflux with  sodjum hydroxide, followed by acidification with

hydrochloric acid.

N— CHsCICN J NaOl }*"”
A’ o ——= AP<_>:D A 0
— — HCI —

{CXIV) {CXV) {CXV])
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2.2.3 Reaction with isocyanate: -

It was reported™ that dichloropyridazin-3(211)-ones (CXVI) reacted
with benzoyl isocyanate gave a 5 % yield of N-adduct (CXVI11) und 60 % vield

of O-adduct (CX1X).

CUNLDI’h
H
N—N —N
2 +_,.§_2: N Q concom
Cl Cl
(CKUII} (CX‘V’[H [L}il}(]

2.2.4 Reaction with aldehvdes and Mannich reaction; -

It has been found®” that reaction of methylpyridazin-3(2H)-ones (CXX)
with ArCHO (Ar= 1.2-naphthyl, 2-CH;0CH,-) in 50 % ethanolic sodium
hydroxide gave (CXXI). On the other hand the reaction of (CXXI) with

formaldehvde gave the corresponding pyridazin-3-ones derivatives (CXXII).

H H
N—N N-—N
/4 ArCHO /'
H,C 0 s }hc_{i___2>:0
(CXX) CH,-Ar
(CXXD)
CH,OH
I
‘?_hh H.CHO
H,C o -
CHl-ﬂr

{CXXIT)
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When the pyridazin-3(2H)-ones derivatives (CXXT) were aliowed to
rcact with secondary amines (piperidine and /or more morpheline) in the
presence of aqucous formaldehyde in boiling methanol the corresponding

Mannich bases {CXXIID™ were obtained.

H,C—N X

NS

CHI-m

(CXX1) (CXXTI)

Condensation reaction of pyridazin-3-ones (CXXIV) with benzaldehyde

in presence of piperidine in ethanol gave {CXXV)S9

CN

(CXXIV)

(CXXV)
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It was found also thm pyridazin-3(2H)-ones {CXXVI) react with

formaldchyde and morpholine to give (CXXVIN',

H, ——N w
N-—N
HCHO
-&<;_é§§;:> . - __<L__é§§53>
(CXXVD) (CXXVID

It was reported™ (hy pyridazin-3(2H)-one (CXX VI ) condensed with

formaldehyde or benzaldehyde to give (CXXIX) and (CXXX) respeclively,

Treatment of (CXXI1X) with piperiding and formaldehyde gave the corres.

ponding 2-{pipcrdin0mclhyl} pyridazin-3-one derivative {CXXXD.

H ,__H
N—N HCHO } N
OO =2 O

. CH
{CXXVI {CXXIX) 3

C,H,CHO ‘ N
y [
H —N
———

MeO

(CXXXD
(CXXX)
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2.2.5  Oxidation of pyridazinone: -

Some of resulting thieny substituled 4.5-dihydropyridazin-3-ones were
converted inte the corresponding pyridazin-3-ones. The standard reagent for
oxidizing 4,5-dihydropyridazin-3-ones is bromine in ethanoic acid, It has been
reported that®” oxidation of thiophene ring by bromination occurs more readily
than oxidation of the 4,5-dihydropyridazin-3-cnes. Oxidation of 4,5-dihydro-
pyridazin-3(2H)-one derivatives (CXXXN) with selenium dioxide on heating
under reflux with 2-methyloxy cthanol for 4-6 hrs gave good yield of

substituled pyridazin-3(2H)-ones (CXXX).

~ N-—N
N=N CH,0CH,CH.01
R, —/ 0] O - R~ 0
SEDl, -
R, R, R Ry
(CXXXIN) (CXXXNN)

(Ry=2-thieny/, 3-thienyi, 2-pyridyl, CH3, Ph; Ry=I{: Ry=H. Ph)

The stability of the hetero ring in pyridazin-3-oncs toward oxidizing
agents 1s illustrated by the oxidation of 6-methyl and 2,6-dimethvipyridazin-3-
ones (CXXXIV) with nitric acid or potassium dichromate and sulphuric acid to

6-carbexypyridazin-3-ones (CXXXVa) and methyl derivative (CXXX V)17,



R
—n N—N
. C_<:_—/\—G HNO, or K,Cr,0, . HUDC_<"">:0
3 o -

(CXXXIV)

2.2.6

Chlorination of pyridazinone: -

43

R
/

(CXXXVa) R=H
(CXXXVb) R=CH,

It was used as starting material 1o prepare new heterocyclic compounds:

Chlorination of (XII)® with POCL; gave 3

-chloropyridazines (CXXXVI,

R=Ph, 4-CH;CH,, 4-CHyOC¢H,) which on cyclization with H;NCONHNH, or

PRCHLCONEINH; gave (CXXXVII) and (CXXXVIIT) respectively.

Ph

(CXXXVID

—N
A

Cl

Ph
{CXXXVD

(CXXXVID
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Ph Ph
AN N
o f‘\N/ CI"'/ \.N/
h M
(XXX) {CXLI)

It was reported that” when the pyridazin-3(2H)-one derivatives were

atlowed to react with phosphorus oxychleride vielded the chloropyridazine

denivative (CXLII),

(CXLI i
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[t was reparted'™ that refluxing a mixture of compound (CXLII} and
one  equivalent  of dimethyl chloromethylencammeonium chloride
[(CH3),-N"=CHCI|-Cl in SOCL, yielded (CXLIV) as the major and (CXLV) as
minor products, Whereas  reflux ing (CXLII}) with two equivalent
[(CH3)2N+=CHCI]-CI in SO,Cl, gave (CXLV) as the major and (CXLIV) as

minor products.

Reaction of {CXLIIT) with excess [{CH3)-N"=CHCI}-CI in S0,Cl, six
cquivalent under the same conditions afforded only (CXLV). The reaction of
(CXLII) with one or two cquivalem [{(CH3)-N"=CHCIJ-CI in drv benzene

gave only (CXL1V),

The reaction of (CXLIN) with [{Cl3);-N*=CHCI1-CI one equivalent in
dry toluene afiorded (CXLV) as main product but thjs reaction with two
equivalent [(CH;),-N"=CHCI}-CI in dry toluene gave (CXLV) as main and

(CXLIV} as minor products.

In addition, chloringtion of (CXLIII) with POCI, vielded (CXLV) as the
major product (37%) and bipyridazin-3-onc as minor™ products, whereas
treatment of (CXLII) with two equivalent [(CH3),-N"=CHCI]-C1 in dimethy]

formamide viclded compound (CX1,V]).
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Cl Cl
(CXLn)

-—MN
- (] 4 N Cl

Cl Cl
(CXLII} {CXLV)

Cl Cl
{CXLY¥I)

It has been reported™ (hat O-Aryipyridazin-3(2H)-ones (CXLVID) were

chlorinated by chlorine in the presence phosphorus  exychloride 1o give

3-chloropyridazine (CXLvVIID.

Ph
N—N POCI, ;‘—'{

Ar ’f 0 —— Ar Cl
(CXLvIN) (CXLvy

a. Reaction of chloropyridazine with sodium azide and anthranilic acid: -

The chloropyridazine derivative™ reacted with sodium azide in dimethy!

formamide to give new heteroeyclic compound (CXLIX).
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NN KN=N
NalN N—N
o = . 4
AI‘ C e !'\.J." -—N
(CXLIX)

It was reported™ that the chioropyridazine derivative reacted with

sodium azide in dimethyl formamide to give the tetrazolopyridazine derivative

{CL).
N—N
Cl 7N Cl
Ar

(CL)

It was reported™ also that the reaction of chloropyridazine with

anthranilic gave quinazolinone derivatives (CLI), respectively.

H,C NH,
CooH O

n,c / >—c1__+ a
H,C
N

)

(CLI)
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Recently in 1999 it was found”® that reaction of 4,5-dichoro-pyridazin-
3(2H)-one (CLII).with sedium azide in seven solvents gave regioselectively 5-

azido-4-chioropyridazin-3(2H)-one {CLIII).

I —N
7 NaN, / 0
{ —_— —_—
- salvent N 1
‘_,--""
cl Cl Naso
‘\\ N
(CLID
(CLIID)

b. Reaction of chloropyridazine with acylhydrazines: -

Chloropyridazine (CLIV) reacted with bezoylhydrazine and/or acetyi-

hydrazine in refluxing 1-butanel to gave the triacolopyridazine (CLYV, R=Ph,

CIi;)"™
~N
B /N
N"’N

(CLV)



30

2.2.,7 Bromination of pyridazinones: -

-

[t was found that'™, treatment of (XXVI1) with bromine-acetic acid
mixture afforded compound (CLVI). The formation of this compound can be
explained on the basis that. the first step is dehydrogenation followed by

addition of bromine on the formed double bond and the climination of HBr,

H,C :
—N
CL / 0 Br,
_—
AcOH
GYYD
HN\H/NH
O
(XXVII) (CLVI)

Recently, it was tound™ that treatment of pyridazin-3(2H)-onc (XLI)

with bromine-acetic acid mixture afforded the 5-bromoderivative (CLWVII).

(XLI) (CLVID)
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Similarly, treatment of the pyridazin-3(21)-one (CLVII) with bromine-

4Cetic acid mixture gave the bromoderivative (CLIX)™

—N
/4 Hrz
B ——
AcON
NN CH,
H,C |
(CLVII) {CLIX)

2.2.8 Reaction with phos horus pentasulphide; -

The pytidazin-3(2H)-one derivative (CLX) was readily thionated upon
treatment with thiourea in boiling acetic acid and gave the corresponding 4.6-
diarylp}fridazin-S(Z!-[)-unc thione derivaljve (CLXI} in which thionation

together with dehydrogenation took plage 7

It was also reported that'?” reaction ol pyridazinone derivatjve (CILXIT)
with thiouren in boiling ucetic acid vielded the corresponding 2-N-pyridazinyl-

(pyrazolin}-3-thione derivative (CLXHIN.



NH,CSNH,

(CLXTI) (L

Pyridazinones bearing no substituents in the 2-postion reacted wiil,

phosphorus pentasuiphide in boiling xylenc (o give 3-mercaptopyridazines™™

Thus, It has been found that'™ 6-methylpyridazin-3(2H)-one (CLXIV) reacted

readily with phosphorus pentasulphide in xylene gave 3-mercapto-6-pyridazine

(CLXV).
N——” N—N
HJC‘<—):D st:,_ IISC-<—>—SH
(CLXIV)

(CLXV)
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Similarly, [t has been found thg®® when the pyridazin-3(2H)-one

derivatives (CLXVI) were allowed to react with phosphorus pentasulphide in

botling xylene yielded the corresponding  pyridazinethione

derivatives
(CLXVII.
H H
~N Py N—N N—
A.—Q-?;:D 2 AI—Q-'>:S~—— 2 St
Ar Ar Ar
(€1.XV)) (CLXVII)

2.2.9 Nitration of pyridazinone derivatives:-

[t was found that™ reaction of pyridazinone (CLXVI) with KNO; and

concentrated sulphuric acid gave the nitro derivative (CLXVII).

/,CHj CH,
N—N N—N
4 0 ——- O,N 7 9]
Cl Cl Cl Cl
(CLXVIiN) (CLXVIX)

22,10 Reaction of pyridazinone with nitrous acid; -

The dichloropyridazin-3-one (CLXX. R=Cl) was prepared by diazotizing
(CLXX, R=NH;) to give 87% of the oxadiazole (CLXXD). which was

chlorinated with thionyl chloride 1o give 92.4% yield (CLXX, R=C1)®",
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On the other hand, compound (CLXX, R=Cl) was prepared by

diazotizing (CLXX. R=N11,) with NaNOyHCI gave oxadiazine.

rPh
N—N
K;N
O—N
(CLXX) (CLXXD

2.2.11 Reaction of pyridazinone with aryildiazonium chloride: -

When the pyridazin-3-one (CLXXIT) was allowed to react with

aryldiazonium chloride gave the coupling products (CLXX1ID®2,

(CLXXID)

(CLXXIIN



2.2.12 Reaction of pyridazinone with m-nitrobezesulphonate: -

Sodium-m-nitrobezesulphonate, widely used in dehvdrogenation of 4.3-
dihydro-3(2[1)-pyridazinone, to their commesponding  aromatic  derivatives,
behaves in unexpected way when 4,4a-dihydro-5H-hezopyrano-[4,3-Cj-
pynidazin-3(2kH)-ones are employed as substrate. The reaction of sodium-m-
nitrobezesulphonate with (CLXX1V) pave (CLXXV) in traces. the main

product being (CLXXVI)®,

{CLXXV)

(CLXXIV)

[CLXXVI)
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2.2.13 Action of Grignard reagent: -

When pyridazin-3(2H)-one (XCIV) was treated with CH;Mg! pave
acetyl derivative (CLXXVIN), which reacted with N, 1,110, PhNHNH,, and/or
NH,O0H 1o give pyrazolo-[3,4-C)-pyridazinc {CLXXVIi1, X=Nil|, NPh) and

1soxazolopyridazinone derivative (CLXX1X)*) respectively.

H
N—N N—N
Ph—</ 0 + CHMgl ——un pp—i 0
Ph CN Ph COCH,
(XCIV) (CLXXVII)
Y
N=N
Ph X
/2
F/
Ph
CH,
(CLXXViIl (CLXXIX)

Similar results were reported for the reaction of 4,6-diarylpyridazin-

3(2H)-ones with Grignard reagents®™”,

When 4-cyano-3(2H)-pyridazinone (CLXXX) was treated with Cirignard
reagent (PhMgX) in tetrahydrofuran solution at OC. only minor amounts

(20%) of the expected ketone (CLXXXI) were formed. whereas the main
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product (70%) was phenylpyridazin-3{2H)-one (CLXXXID®™, In this case the
ring position attacked by the Grignard reagent was found not be the carbon
atom bearing the nitrile group this could be proved by on unequivocal synthesis
of ﬂ-phen}'ltetm-zﬂlu-[I,S-b]-pyridazine (CLXXXIID  from compound

(CLXXXII) via chloropyridazin-3(2H)-one derivative,

——
—

}”‘]-N 2 PhMgCl
)
CN i-l
',
(CLXXX)
(CLXXXI11)
NaN, /) R POCI,
- Cl —-—
Ph

{CLXXXII)
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[t has been found that®™ when 6-arylpyridazin-3(2H)-ones {CXIV) were
treated with different arylmagnesium bromides, they gave (he corresponding
4,6-diarylpyridazin-3(2H)-ones (CLXXXIV). The authors claimed that the
reaction took place by 1.4-addition to the —C=C-C=N. group followed by

dehydrogenation.,

XM hiFehd
H 58
N—N N—N
Arﬁ(} -+ 2ACMgX ——= Ar O
(CXIV) Ar'
hydrolvsis
I oIl
N—N -
Ar‘<{—2:(] — Ar \ 0
Ar' Ar
(CLXXXIV)

It has been found that®™ t(he action of Grignard reagent on 6-
methylpyridazin-3(2H)-ones and indicated thai the addition was dependent
mainly on the solvent used. Thus, in tetrahydrofuran, the reaction took place by
L.4-addition 10 -C=C-C=N- system followed by dehydrogenation to give the
corresponding 4-aryl-6-methylpyridazin-3(21{)-ones (CLXXXV).On the other

hand, when the reaction was carried out in a mixture of ether-tetrahydrofuran
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(50:30) as solvent a mixture of two compounds was obtained. The predominant
preduct was found to be 4-31'};]~4,5-dih}'dr{}-ﬁ-mcthylp}'ridazin—S[EH)-nnes
{(CLXXXVI) formed by 1,4-addition 1o the -C=C-C=N- system. The
second product was proved (o be 5-aryl-4,5-dIhydm-{i-methylp}*ridazin-B{ZH)-

ones (CLXXXVII) resulting from 1.4-addition 1o the —C=C-C=0 group.

H
THF A
H,C / 8]
Ar
H
N—N (CLXXXV)
HSC—&D —
4y
THE ;;““
— ILC o *
cther )
Ar
({CLXXXVI)
H
N—N
H,C 7 o
Ar

(CLXXX VI
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2.3  Electronic and infrared spectra: -

Overend, Turlon and Wiggins' coneluded from the absorption spectra of
pyridazin-3(2H)-ones, that these compounds exist normally to a large extent in
the lactam form, on addition of sodium hydroxide to their solution, the position
of maximum zbsorption moves from 285 nm (Emax 2200) 10 300 nm (£, 3000},
r.e. it is still nearer to that 2-substituted-pyridazinone derivatives. On addition
of hydrochloric acid w0 the solution of the sodium derivatives of 6-
methylpyridazin-3(2F)-one, maximum absorption reverts 1o its original
position  (Ayae 285 nm, &, 2000). Conseguently, it seems likely that
6-methylpyridazin-3-one under the influence of sodium hydroxide reacts in its
factam form to give N-sodium derivatives and not in its lactim form to give the
salt of an cnol. 2,6-Dimethyl and 0-methyl-2-phenyl-pyridazin-3-ones have
very similar absorption to the above absorption at about 300 nm (ge, 2500-
3000) cun be considered as characteristic of the pyridazin-3-ones. The fact that
the similarity of specira of 2-substutited-6-methylpyriduzin-3-oncs to that of
6-methylpyridazin-3-one indicates that the resonance indicated below s

responsible for the mentioned spectra,



&1
Simtlarly, it was lound that buth 4-chloro- and 2.6-dimethylpyridazin-3-

ones respectively absorb at 294 nm. This shows that these compounds

essentially the same type of structure

Cl

The electronic spectra of 6-arylpyridazin-3(2H)-ones are very similar to
that of diphenyl (A, 250 nm, g, 18000) “". These spectra may be due to the
existence of these compounds in the lactim form. which confers on the

molecule an aromatic character like benzene,

{CLXXX VI

However,  the  clectronic  spectra  of 2.6-diary|pyridazin-3-ones
{CLXXXVII) show three maximum and absorb a1 a longer wavelength than
the corresponding 6-arylpyridazin-3(2H}-ones, which show only one
maximum. This indicated that these cempounds exist normally in the taclam

form, although they can react sometimes in the lagtim torm.
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The infrared spectra of pyridazin-3(2H)-ones (CLXXXIX) generally
show strong bands in the regions characteristic of the carbony| stretching
frequencies. ‘The absorption due to the carbonyl proup (-O=C-N-) appears at
about 1680 em™ tor the lactam structure, but the lactim structure an absorption
resulting from {-O-C=N-) appears at about 1610 em”. The broad peak around

3400 em™ suggests that pyridazinone with OH or N1 groups®.

(CLXXXIX)

It has been found that @ 6-methylpyridazin-3(21)-one exists in a dimeric
form via strong hydrogen bonding as indicated by the frequency shift in their
spectra. Pyridazin-3(2H)-ones show, in addition, a very broad bond in the 3 7
region when the spectra are run in the condensed phase (KBr}, when the spectra
are run in chloreform, the broad band is replaced by two bands, onc of them is
weak and the other is strong. The strong absorption ohserved in three I regions

may indicate the partial existence of these compounds in the lactim form in

polymeric association,

O

N—N
p— D—II"""' " |
— : Ny
Ar
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2.4 Studies on application and hiological activity of Pyridazinone

derivatives: -

It has been found that''®, the Pyridazin-3-one (XXVII, R=H, Ph) were

prepared as a antimicrobial and antifungal activitics.

R

| p—

Ar / >:G

—T i,
. N

0,/"‘\]\'4/ ‘\CHJ
CGHS

XXV

It has been found (hat™, the 6-substituted-phenyl-4, 5-dihydro-
3(ZH)pyridazinenes exhibited considerable and long lasting activity as

- antiagregatory and antiulcer activity

hypotensive agents. In recent reports
coupled with hypotensive action for 4.5-dihydro-3(2H)pyridazinones analogues

have also been described.

It hus been found that™™

. the new class of potent positive inotropic
agents, incorporating the 4.5-dihydro-3(2H)pyridazinones (CXC), (CXCI). The
pyridazinones (CXCIN*" as intropic and chronotropic analogues of {CXC),

(CXCI).



H

H OH .
/ N—N
X D R /
0
R
(CXC) Reit, x= ] (cxciy
NaoNG

(CXCN R=Ctl,, X=
Nag N

[1 has been found that™, the all compounds (CXCIIT) were screened for

analgesic, antipyretic activities.

Ph

(CXCI

[t has been found that™* the compounds (CXCVla,b) as a positive in

trop in rats and cats,

(CXCVIay M¢ (CXCYIb)

It has been found that™, the 3-Pyridazinone (CXCV) us insecticides

control of Nephotettix cincticeps nympha on rice.
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C|—©—cuzo

{CXCV)

It has been found that'™™, isoxazolopyridazin-3-one derivatives showed

antitumor activity against human tumor cell lines (CXCVL. CXCVII).

)He )ﬂc

—N N—N
ph— 0 rh— 0
ToTav/4
RRICH | RRICH R
0—N
(CXCVD) (CXCVII)

[t has been found that"™™, the pyridazin-3-one derivative (CXCIX) is said

to give superior control of phaedon, cochiearia larvae on cabage leaves

Me Me

(CXCVIN) (CXCIX)
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(98}

[t has been found that™, the statistically significant antiulcer properties

and also displayed significant antisecretory activity and proved to he able to

reduce the acidity of the gastric secretions
[t has been found that'®”, the antihypertensive 3,6-diarvlpyridazin-3-one,

It has been found that'™, the showed 82.5% inhibition of protein

excretion in rabhils.

M
= O
o

I=

(€C

[t has been found that''"", as endothelin Teceptor antagonisis

s




67

It has been found that''*®

. the Pyridazin-3-onc {CCII derivatives was an
improved photo affinity radioligand combining owstanding potency for

inhibitling NADH: ubiquinone oxidoreductasc aclivity, high specific activity

close to the thearetical.

s (CCIN

1Y usetul as herbicides .

R.LZ!

5 Z? X
N—N

Rl—g_gzo

R! R?

(CCII)

[t was reported tha

(1)

[1 has been found that ™. as anti-aggregating propertics have been

described.
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{105

[t has been found that'™", as uantithrombotic agents and platelet

aggregation inhibitors.

SN
—N
Ph / L]
R
Ph
§]
(CCIV)
t108)

It has been found that'™, as weak activity against fungi and bacteria.

N—N
Ph / O
Ph OH

0



ORIGINAL WORK



69

3. SYNTHESIS AND SOME REACTIONS OF SUBSTITUTED

PYRIDAZINONE DERIVATIVES: -

A large number of pyridazinones oceupy a unique by significant position
in medicinal chemistry as insecticidal” ™, herbicidal"™'®, antiallergenic!!™"'?,

. . 1837111121 o U505, e, 114, -
antihypertensive' 12 anulgtsm{ o 10814116} anti-inflammatory

HETTETIT) (189395115

(D3 bacterial activities and blood platelet aggregation

The combination of both active indole and pyridazinone nuclei is (the aim
of the present investigation by studied their reactivity towards different
nucleophiies and electrophiles, this prompted us to synthesize a new serics of

pyridazinones containing the Indole moiety,

Through the addition of indole 10 4-(p-bromophenyl)-4-oxo-2-butenoic
acid followed by cyclocondensation of the adduct with hydrazines to the
corresponding dihydropyridazinones derivative and study the behavior of the

latter towards different reagents.
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3.1.  Nucleophilic _addition of Indole to 4-{P-bromapheny])-4-0x0-2-

butenoic acid: -

The reaction of 4-{p-bromopheny!}-4-oxo0-2-butenoic acid (D' in

boiling butanol gave 4-(p-bromophens!}-2-(3-indolyl)-4-oxobutanoic acid (11).

(I, D
O QO e
— N
H
)

H
{1

The reaction possibility ook place via the (ollowing mechanism:
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The strueture of the acid ([[) was established from the following:

Correct elemental analysis.

The infrared specirum of (I[) which exhibited absorption bands at
3474-3231cm” (You, Yun); 2920cm™ (yeuk 1735em™ (yeao acid) and a1
1670cm™ (yc-0) (cf. fig 1.

The mass spectrum of (11) showed molecular ion peak at m/z=372(26.4%),
which underwent  [urther fragmenwsl fon  processes to  afford
m/z=354(27.3%); m/z=329(29.1%); m/z=172(15.5%); m/z=142(100%)

and at m/z=116 (25.5%) (cf. scheme t; fig.2).



9

— m/z=354 (27.3%)

~ m/z=329 (29.1%)

-C,HBr

N
— H i
m’z=172 {15.5%)

o
Br
B

, -H,0

H,

|

MN
L m/z2372(264%) H
(i1}

m/z=142 {]06%%)
base peak

{Scheme |)

O HO
"
C—CH

~ m/z=188 (10%)

/

- F

HO -1’

H,C—CH

N
H

miz=184 (23 .6%)

o]

+

méz=157 {31 8%)

mfz=116 (25.5%)

{Fragmentation patiern of compound I}

12
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3.2. Reaction of 4-{I‘-hmmunhenvl]-‘l-nm-z-imlnlvlhutannic acid (I

with hydrazines: -

It was reported'*""? that butanoic acid derivatives (1) reacted rcadiiy

with hydrazines to form of the correspending substituted Pyridazinones.

In the present investigation, this reaction has heen applied with the aim
of oblaining some new Pyridazinones derivatives and studied the behaviors of

the nucleus towards nucleophilies and electrophilies,

Thus refluxing  compound (II) with hydrazine hydrate andfor
phenylhydrazine in n-butanol yielded the corresponding 6-(P-bromophenyl)-
4,5-dih}'dm-df-(E-indoI}'I}l’}fridazin—B{ZiI)—unc ([la} and 2-N-phenylPyridazin-

3-one {IIIb) respectively.

0 HO
B\—@—Q/‘ED RIVHNI,
—a
n-butan:]

{111 ab}

3, R=H
t, R=lh
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The reaction possibly takes place according to the following mechanism:

1-Condensation with hydrazine hydrate;

Ov - COOH _ Ar, N—N,
NH,NH,
)l)\/[\ TR — NG coon
A \V ©
(I

At

-H,0
ol Ar
Ar'
‘*J-—h‘-{);fll N—N
Ar / 0 -~—— Ar / O
Ar Ar'
(Ila)
2-Condensation with phenylhydrazine;
Ph Ph
/
N=—N
Ar / 0
Ar' Ar'
]
*) (I1Th)

Ar'=3-indolv|
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The structure of Pyridazin-3(2H)-one (Illz,b) was supperted by the

following facts: -

a, Correct clemental analysis,

b. Infrared spectrum showed the absorption bands of yc_g at 1680em™: Yoan
at 1646em™ and yy.yy at 3225¢m”’ (cf. fig 3,4).

. The proton NMR (DMSO-dq) spectrum of compound (II1a) showed signals
at & 3.35-3.42(d, 21, CI1,-CH); & 4.0-4.| O(t, TH, CH;-CH}); 6 7.36(s. 11,
NH ol pyriduzinone ring); 8 6.98-7.78(m, 9H, 3 protons of Indolc ring and

4 protons of P-bromophenyl} and at & 10.95(s, 1H, NH of Indole ring)

(ef. fig. 5).
o H
N—N .
4 I’ 7 3
Br P 4>:C'
o2 3 6" >

(Ilia)

d. ‘The "C NMR (DMS0O, 50 MBz) of compound (IITa) has 16 peaks duc to
the symmetry found in the two carbon atoms in P-bromophenyl, these
peaks showed al § 135.248(C-1); & 127.67%(C-2"; & 131.562(C-3');
0 122.784(C-4"); & 122.285(C-2"); § 110.932(C-3"); 3 156.250(C-1";

0 T11.495(C-2); 8 119.317(C-3"); 8 121.306(C-4™); § 118.619(C-5"):
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6 126.333(C-6"); 167.691(C-3); § 33.808(C-4); & 28.619(C-5)
and at § 148.552(C-6) (cf. fig. 6).

The DEPT NMR of compound (Ilia) has 9 peaks these peaks showed at
O 127.67NC-2'); & 131.564(C-3): § 122.248(C-2"): § 111.495(C-2"):
8 119.318(C-3"); § 121 S0HC-4™); 5 118.622(C-5"); & 33.803(C-4) and at
& 28.609(C-3) (cf. fig. 7).

The mass spectrum of (IMTa) revealed the molecular ion peak at
m/z=30%9(39.5%)  wilh important  fragments  at m/z=341{3.1%};
m/z=312(0.1%);  m/z=215(0.6%): m/z=184(1.0%); m/z=157(100%};

m/z=143{19.4%) and at mfz=| 16(5.1%) (cf. scheme 2: fig.8).



oy

l
-~
H |

mA=312 (0.6%)

1 CH,BrCH
Y

|

q

rm

L i
mVe=143 (19.4%)

(Fragmentation pattern of compound 11 a)

+

mz=369¢39.5%) H

]

(llla)

CH,

{Scheme 2)

Mz=157 (100%4)

bse peak

H
Wz=215 (0.6%)

()

H
mYz=116{5.1%)

7

B

mz= 84 {1.0%)
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The 'H NMR (DMSO-dg) spectrum of compound (I1Ib} showed signals at
6 3.30-3.14(d, 2H, CH,-CH): & 4.0-4.10(1. 1H. CH,-CHD): & 7.72(5. 1H, NH
of pyridazinone ring}: § 7.15-7.78(m. [4H, 5 protons of Indole ring. 4
protons of P-bromophenyl and 5 protons of phenyl ring) and at &
10.94(IE1, s, NH of Indole ring) {cf. fig. 9).

The mass spectrum of compound (111b) showed the molecular ion peak at
m/z=444(33.5%) with important  fragments gt m/z=417(15.7%);
m/z=157(31.6%); mz=144(0,1%); m/z=115(50.6%) and m/z=91(100%)

{cf. scheme 3; fig. 10).



+ o ] [

+
=65 (11.7%) ) : ]
_ _ mz=01 (10076}
+ e ek
—N

| / O
~ MYz=326(5.9%) ~ \

[~ 1+

—N A4
O
miz=157 (31.6%)
_ 1] - \

K
z=d44 (33 5% [ @]
€0
. Y
4 4+ nVZ=77 (48.5%)
- .+
HC=; 1+
—N
—-d ~ICO-1Co
M N
I H
| m'z=143 (27.7%) mYz=1 15 (50.6%)
_
| H
=117 (15.7%)
{Scheme 3)

{Fragmentation patterm of compound I1! b)
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3.3.  Reaction of (I} with hydroxylamine, Hvdrachloride in pyridine: -

When the reaction of (11} with NHOM.MCI was carried in boiling
pyridine; 4-(!‘-hrnm0phenyl}-4,5~dih}'dm-S-B-im:lnI}'l]— 1.2-oxazin-6-one (V)

was obtained.

o 1O KLD
. :: o _NHOILHCI g }:0
Pyvndine
: :N'/ N
H

¢}
{1V}

The infrared spectrum showed lack of Yc-u {acid) and retained ye.q at

1702em™; youy at 1625em™ (ef, fig 11).
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3.4. Dehydration of the acid {1: -

The acid (1) was easily dehydrated by beiling with acetic anhydride
of heated at its melting point 10 vield 4-(3-indolyl)-y-P-bromopheny!

butenolide (V).

O HO 0

B o acetic anydride
hotling B \
O N

M
H
{11} H (V)

The infrared spectrum of (V) showed strong abserption at 1742cm’
characteristic of five membered lactones and the band at 1636em™ due 10 Yoan

(ef. fig 12).
The structure of (V) was further established by the following;

. Itreadily hydrolyzed by hot alkali giving the corresponding acid (I1).
b.  The compound (V) reacted with hydrazine hvdrate in botling ethanol to
give Pyridazinone derivative (Illa), which was identified by m.p. and

mixed m.p. determination.
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Pyridazinone derivative (I11a) was subjected to further studies: -

AL Alkyvlation of (11Ta) with electrophilic reagents: -

The Pyridazinone could be alkylated with a variety of ¢clectrophilic
reagents. The alkvlation was convenicntly carried oul in acetone using

potassium carbonate as catalyst,

Thus treatment of {Illa) with dimethyl suifate. cthyl Todide,
tormaldehyde/Methanol and ethyl chlore acetate gave the N-substituted

producis {V[ a-d) respectively.

/H

Iz =

v
o Alkylating agentﬂr_Q_é/\:D
gy
M
H

{1TTa)
(W1 z-d)

&, R= CH,

b, = CH,-ClIy

¢, R=CH,0h

d, k= l:H3~‘.’.T'EI1‘.3‘I'.:1Hj
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The structure of (VI a-d) was supporied by the following; -

Correct elemental analysis.

The Infrared spectra of (V1 a-d} showed vy al 3277-3230 em™: vy at
3058-2920cm™; veg at 1680-1652em™: youy at 1649-1600cm™ in addition
to a strong band and 1740 ¢cm™ characteristic of Yc=o of ester for compound
(VId) and at 1388cm™ corresponding to yoy; for compound {VIa)
(cf. fig i3 a-d).

The "H NMR (DMSO-d,) spectrum of compound (VId) showed signals at
0 1.14-1.214t, 3H, CH>-Clly). § 4.47-4.50(1, 24, CH -Cils); 8 3.31(s, 2H,
CH-COOY: 3 3.44-3.46(d, 211, CH-CH,); & 4.07-4.13(t. 111, CH-CH,),
& 7.37(s. 1H, NH of pyridazinone ring) and 8 7.03-7.93(m. 914, 5 proton of

Indole ring and 4H, 4 protons of P-bromophenyl) (cf. fig, 14).

(V1b) H

The *C NMR (DMSO0, 50 MHz) of compound (VIb) has 16 peaks due to
the symmetry found in the two carbon atoms in P-bromophenyl, that peaks
showed signals at § [34.920(C-1"); & 127.827(C-2"): & 13 [.585(C-3";

O 123.046(C-4): B 122.104(C-2"); B 110.910(C-3"): 5 136.182(C-1")
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0 111.492(C-2™) 8 119.171(C-3"); & 121.303(C-4™); | 18.627(C-5");
6 126.226(C-6™); & 165.569(C-3), & 34.198(C-4); & 28.933(C-3);
8 149.357(C-6): § 13.322(Clty) and at § 43.167(CHy) (cf fig, 15).

The DEPT NMR of compound (VIb) has 11 peaks these peaks showed at
5 127.830(C-2'); & 131.592(C-3'); & 122.111(C-2"); § 111.501(C-2");
& 119.175C-3"): & 121.302(C-4"), 5 118.638(C-5"); & 34.200(C-);
8 28.919(C-5); & 13.329(CI3) and art 6 43. 164{CL 13} (cf. fig. 16),

The mass spectrum of {VIb) showed the molecular jon peak at m/z=395(p-
1)(34.3%) with important fragments at m/z=367(2.9%}); m/z=352(6.6%);
m/z=310(3.2%). m/z=184(4.5%): m/z=157(100%); m/z=127(2.7%) and

m/z=116 {8.2%) (cf. scheme 4: fig. 17,



mz=367 (2.9%)

e va
oy
_ N

\co
-

N |
M/z=352 (6.6%)

1 CHN

O

H

- mz=310{3.2%)

—| .‘.}.

- mfz=366 (3.9%) H -

bea,

N | A4
H /
miz=395 (34.3%) —N
(VIb) 4 0
] m'z=127 (2.7%)

+

m/z=181 (2.6%)

m/z=157 (100%)
base peak

miz=116 (8.2%)

{Scheme 4)

(Fragmeniation pattern of compound ¥ b)
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B. Reaction of (I11a) with aromatic aldehvdes: -

[ntcraction of pyridazin-3(2H)-one derivatives (Ilia} with aromatic
aldehydes  namely benzaldehyde, o-methoxybenzaldehyde  andfor
p-nitrobenzaldehyde in presence of cthanolic sodium hydroxide afforded the

disubstituted pyridazin-3(21{)-on¢ derivatives {V1Ia,b,c),

H I

N—N —
itr—©—<’v>:0 — 4 0
R
[ Vil a,b.e)
N/ 4, Rw . H,

i b, R {:.H‘{(}EHJPO
{11a) t. R=C,H,-NO,.P

The fission of the tndole ring was observed which may be due to the
presence of two bulky groups ortho to each other on the pyridazinone ring, This

was observed in other cases (123124
The structures of (VIlab.c) were established from the following:

a. Correct elemental analysis.

b.  The infrared spectra of (VII a,b,c) showed yy. at 3481-3404 em™y ye at
3197-2920cm™ and yeup at 1720-1680em (cf. fig 18 a-c),

c.  The mass spectrum of (VIlb} showed the molecular jon pcak at
m/z=367(100%), which underwent further fragmentation to aftord the [on
peaks at m/z=310(15.7%): m/z=114(25%) and at m/2=77(22.7%)

(cf. scheme 5; fig. 19).



T mz=230(53.7%)

s

H
N—N

CH;

mfz=184 (8.3%)

mz=102 (7.9%)

N .
-UCH, m7=183 (14.4%)
nﬁ??.'i{:?(]l]ﬂ%}
(Vil b \ﬁ
- + B N I
7 Neo
. —
e
(Scheme 5) W02 (185%)

(Fragmentation pattern of compound VI b)
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C. Reaction of (U1a) with phosphorus oxvytrichloride: -

Pyridazinone {I11a) reacted with nucleophiiic reagents like phosphorus
oxytrichloride to give 3-chloropyridazine derivative (VUI)Y by substitution of
hydroxy! group of the enol form of Pyridazinone with chiorine and

dehydrogenation and fission of indolyl ring.

The phenomena of dehydrogenation is not strange since it is observed in
the reaction of Pyridazinone with P235 and Grignard reactions. This is also in

accordance with previous resulys 15125126

fH
N—i N_N
POCL,

(Vi)

{IIta)
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The reaction presumably takes place according 1o the following

mechanism: -
H
- -
Ar Q0
—_ Ar 4 N CH
~—
| B
b s
i? NK
H
{1113}
(3|--...,_ﬁ
e
Cl’f <l
Y
) —_
N N—N
/,J + T«) Cl
a— oA d—0 ~— a— D—of~
< RN
Cl Cl
M
H H
—N —N
Ar AN cl tlehydrogenation _ Ar—-—’; \——Cl
and fission of —
indoly! ring
N {VII}
H

ArC H,-Br-P
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The structure of the 3-chloropyridazine (VI was established from the

following: -

a.  Correct elemental analysis.
b.  The Infrared spectra of (VII) which showed absorption hands at 2927cm’’
(Yoan): 1652¢em™ (Ycex) and at 489cm’! (Yo} {cf. fig. 20),

€. Chemically.

Reaction of {I} with hvdrazine hydrate: Formation of 6-(P-bromophenyl)

pyridazin-3-one: -

It must be noted that the compound 3-chloropyridazine derivative (VIIT)
can be obtained also by trestment of the compound 4-(P-bromopheny1}-4-oxo-
2-butenoic acid (1) with hydrazine hydrate in butanol followed by treatment of
the pyridazinone derivative obtained with phosphorus oxyirichloride 1o yield
the compound 3-chloropyridazine derivalive (VII) which identified by mixed

m.p and IR, Spectrum.

3 ﬁ TUGH NH.NH,
; —N rocCl, ‘
\

(VI
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3.5. Reaction of (VI with hydrazines: -

It was found that when pyridazin-3-chloro derivative (VH1} was
submitted to react with hydrazine hydrate and/or phenylhydrazine in boiling n-

butano] ufforded the correspending hydazine derivative (IXa,b).

N—N — N—N
m—@—{)vm = B \ 7 N NHNHR

(V1)

(IX ab)
a, R=H
b, R=C.H,

The reaction possibly proceeded via the following route:

N-—N
Br 7 N Cl + NH,NHR ~——a
{VIIT)
N_
Cl
N—N
-HC!
—_— Br 7N NHNHH
{1X a.b}
&, K=H

b, R=C,H,



The structure of {1Xa,b) were established from the following: -

Correct elemental analysis.

The Infrared spectra of (IXa,h) revealed (he presence of vy, at 3287-
3467em™;  yuw at  3287-3230cm”’  and Ye=x  at  1609-1591cm”
(cf. fig. 21 a.b).

The mass spectrum of (IXa) showed the {ollowing jon peak at
m/z=266(91.8%); m/z=250(77.3%); m/z=195(82.5%; m/z=182(35.1%);
m/z=140(100%);  mfr=] 14(44.3%),  m/z=102(] 7.53%) and w

m/z=56(83.5%) (cf. scheme 6; fig. 22).
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A4 .
‘;41_12 N:N ¥
Va O~
=56 (57.19) / =140 (1008%)
-+
—N
/N N/W’
. {i
=266 (91.8%%)
{[Xa)
|

=195 (82.5%5)
L nz=] 82 (82.5%%) d re=102 (17.5%)
Br
= ’
+
{ } I+ {
mz=]56 (23.74) (Schem: 6) me=113 (675}

(Fragmengation pattern of compound 1X a)



3.6. Reaction of 3-chloropvridazine derivative {VII1) with amincs: -

Similarly. the interaction of 3-chloropyridazine derivative (VIII} with
aliphatic amines namely benzylamine and/or n-butylamine was also carried out,
the products were identified as 6-{p—hmmﬂphcn}-'l}—3—{N-melhylphen}'I)

pyridazing {X) and 6-(p-bromophenyl)-3-(N-butvl) pyridazine (XI).

CH,(CH,), NI, = 7N bezylamine
B ol ——
fussian \ / —
(Vi
¥ L
N—N N~—N
BrMNFI-{CHI}a-CHJ Br & =T

XI
(X0} (X)

The Infrared spectrum of (X and XI) agreed well with the proposed
structures, Tt revealed the presence of y.. at 3280-3209cm’': Te=x at 1600-

1566cm™ and yeoc: at 1655-1591em” (cf. fig. 23 a-b),

Also the 'H NMR (DMSO-dg) spectrum of compound {X) showed
signals at 8 4.63-4.66(d, 211, CH;-NH): & 7.25-7.38(m, 5H. 5 protons of phenyl
ring); & 7.68-7.82(s, 14, NI} and & 6.94-7.82(m, 2. pyridazinone ring)

(cfi.fig.24),
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The "C NMR (DMSO, 50 MHz) of compound (X} has 13 peaks due to
the symmetry found in the two carbon atoms in P-bromophenyl, that's peaks
showed al & 136,194(C-1'): & 127.394(C-2'). 131.650(C-3"), 8 121.738({C-4";
& 126.760(C-4"™); & 127.321(C-2"); & 128.303(C-3"); & 139.749(C-1™);
& 44302 (CH,); 8 158.044(C-3); 5 114.784(C-4); 8 124.893(C-5) and

at & 148.934(C-6) (cf. fig. 25).

And the DEPT NMR ef compound (X) has 8 peaks that's peaks showed
at & 127.390(C-2"); & 131.649(C-3); & 126.761{C-4'"); & 127.321(C-2"):
& 128.303(C-3"), § 44.293(CH,); & 114.787(C-4) and at & 124.8394(C-5)

(cf. fig. 26).

The mass spectrum of (XI) showed the molecular jon peak at m/z=305
(-1 X46.6%}, which followed by the following important fragmentation peak’s
m/z=276(59.8%)  m/z=249(100%); m/z=220(36.1%); m/z=195(32.4%):
m/z=156(23.7%); m/z=116(9.1%); m/z=78(26%) and at m/z=54(57.1%)

(cf. scheme 7; fig. 27).



N—N | [N\ }ﬁ
{f_\} \‘\\
0= t\ / mz=54 (57.1%)

—N

2R

=305 (46.6%) \1

gfy (XD \QH

__.+

F K
—N -
7 \,_H ;-
] ; NH
/N __
mz=278 (43.4%)
249 (10084)

e 16 (9. 1%
L me=223 (36195
N,
A+
C4l, [ ; ] *
mz=156 (23.7%) mE=195 (32 495

(Scheme 7)
(Pragremation patiem of compound XI)
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3.7. Reaction of 3-chioropvridazine derivative (VIID) with _sodium

methoxide (XI[): -

The reaction of 3-chloropyriduzine derivative {VIll} with sodium

methoxide in ethanol afforded the 3-methoxypyridazine derivative (XII).

Br 7 \ Il ——= Br ’f \ OMe

(VI (XIn

The structure of (X11) was supported by the following: -

a.  Correct elemental analysis.

b.  The Infrured spectra of (XI1) showed Tean 8t 1597em™ und disappearance
of the y¢.¢i {cf. fig. 28).

c. The 'tI1 NMR {DMS0-d,,) spectrum of compound (Xil1} showed signals at
6 4.10(s, 31, O-CHjy) and & 7.30-8.22(m, 6P, 4 protons of P-bromophenyl

and 2 protons of pyridazinone ring) (cf. fig. 29).
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(XxIN)

The ’C NMR (DMSO, 50 Mtz) of compound (XI1) has 9 peaks due 1o
the presence of A,B, system in P-bromophenyl. these peaks showed at
& 135.09%(C-1'), & 127.63%(C-2'); & 131.824(C-3"); & 123.029(C-4):
& 164.231(C-3); & 117.611{C-4); & [28.295(C-5); & 153.701(C-6)
and at §=54.505 {OCHj3) (cf, fig. 30).

The DEPT NMR of compound (X11} has © peaks, these peaks appeared at
& 127.650(C-2"); & 131.832(C-3"; § 117.626(C-4); § 128.295(C-5) and at

8=54.515(0OCH;) (cf.fig. 31).
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3.8. Reaction of 3-chloropvridazine derivative (VUIT} with thiourea

(XiiN: -

It was found that the interaction of 3-chloropyridazine derivative (VIII)
with thiourea in boiling ethanol gave the corresponding pyridazin-3-thione

derivative (XT11).

N—N Nit,-CS-NH, = R

(V1T i

The struetee of (X111} was supported by the toilowing: -

a.  Correct elemental analysis.
b.  The Infrared spectra of (XIIT) showed vy at 3270 em’™’; Yean at 1655¢cm™!

and yu.ceg at 1467em™ (cf. fig. 32).
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N-—N
q' 1"
B 4 3 5
6N _
oy 5 4
(X1

The "C NMR (DMSO, 50 MHz) of compound (XII1) has § peaks due (o
the symmetry found in the two carbon atoms in P-bromophenyl, these
peaks showed a &=132.880(C-1"):; 127.933(C-2"):  131.94HC-3");
& 123.688(C-4"); § 178.977(C-3); & [24.679(C-4); & 14).418(C-5)
and at § 148.422(C-6) (cf. fig. 33).

The DEPT NMR of compound X1 has 4 peiks that peaks showed at
b 127.936(C-2"; § 131.951(C-3"); [24.68%C-4) and at § 141.417(C-5)
(cf. fig. 34),

The mass spectrum of XIII showed the lollowing ion peak at
m/z=268(100%); mfz=195(82.5%) and at m/z=1 15(55%) (cf. scheme §;

fig. 35).
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mz=180 (59.6%)

mz=268 {100%e)

(X115

O~ - (O]

mz=115 (55%)
mz=195 (82.5%)

{Scheme 8)
{Fragmentaticn patiemn of compound [X )
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Reaction_of thiopyridazine derivative {XI1I) with benzy] chioride

(XIV): -

Treatment of the thiopyridazine derivative (XM} with benzylchloride in dry

acctone in presence of anhydrous potassium carbonate afforded the S-benzyl

derivative (XIV).

Br

C,H,CH,CI 7N H,
} Lir 85—

acetone/K,C D;_

(X101
X1V

The structure of (XIV) was supported by the following: -

Carrect elemental analysis,

The Infrared spectra of (XIV) showed the band of ye-y at 1579cm™ and
disappearance of vy group {cf, fig. 36).

The mass spectrum of the 8-benzyl derivative (X1V) afford the molecular
ion peak at m/z=358 (53.1%) and the following importam fragments at
m/z=195(22.1%); m/z=114(20.5%): m/z=91(1 00%) and at m/z=65(42.8%)

(cf. scheme 9; fig 37).
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o |

m7z=195 (22.1%%)

L

- —N
OO

m'z=358 (53.1%)
(XIV)

I.N
? <:>_<\N/7'5\_© .+

mY7=343 (3.6%}

o Sy

m'z=65 (42.8%) mYz=1 14 (20.5%)
| |
| |
& +
m7=91 (100%)
(Schene 9)

{Fregmentation pattem of cormpound X}
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4.  Binlogical Screening: -

The chemical compounds were tested for untibacterial activity apainst
human pathogenic Gram-negative (Escherichia. coli ATCC 25922), Gram-
positive bacteria (Staphylococcus aureus ATCC 29213, Baciflus cereus) and

Candida albicaus bacterig™®

‘The antibiotic, Tetracycline and Metraniduzol were used as control

antibacterial agent,

According to the solubility of the tested compounds, different polar and
nonpelar selvents were used, and a good solubility was shown in 10% acetone

(v/v) for all test compounds.

Sclutions of the test compounds and Ampicillin were dissolved in
acetone at concentration (A=0.00125, B=0.0025, C=0.0605 g/mi} were seiected.
The impregnated disks were placed on the medium suitably spaced apart and
the plates were incubated at 5°C for 1 hr to permit good diffusion and then

transferred to an incubator at 28°C for 24 hrs,

Statistically, the measurements of the inhibitor zone were recorded and

compared with obtained results of control,

The results are summarized in Table {13.



Lo

Tuble {1}
S.aurues Bacillus Candida Ii.col
Compound

Al DB C A B C A B C jA|B|C

v + | H || ] - - + |+ |+
Via + | + - - - - - - - - - -
Vila - - - - - R e i e e

X + + | + - - - - - S B B

Xl + 1] =] - + + - - - - -

Where the Solvent: acetonc; (+) = weak activity (diameter 6-10 mm),
(++) = moderate activity (diameter 11.7-14.3 mm). (+++) = high activity
(diameter 17.3-20.7 mm}, (-) = nil activily (diameter less than 6 mm); Reference

substances: dmpicillin for Candida. Bacillus, E.coli and 5. aurues bacteria,
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Results: -

The compound 1V and Vlla were found to have high activity against
S.ayrues, Bacillns and Candida, while the compound XII was found to have
moderate activity against S.aurues and the compounds IV, X and XII were
found to have weak activity against E.cofi, S.aurues and Bacillus in highest

concentration.

Also in moderate concentration the compounds [V and V1ia were found
to have high activity against Baciflus and Candida. while the compounds [V
and XIi possess moderate activity against S.gurues and weuk aclivity showed

the compounds 1V, X and XII against E coli, S.aurwes and Bacillus.

As well as, in low concentration the compounds IV and Vlla werc
showed moderate activity against Bacillus and Candida and the compounds [V,

Vla, X und XII found to weak activily against S.aurues and £.coli.

I.DS for S.aurues = 0.736693; Bacillus = 0.600544; Cundids = 1.99585

and E.coli= 1.76914.



EXPERIMENTAL
WORK
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5. Experimental: -

The Infrared spectra were recorded on a BRUKER [FS-25 FT-IR
spectrophotometer using KBr at the region 400-4000 em™, 'H, *C and DEPT
NMR spectra on a BRUKER AVANCE/200 ULTRASHLIELD™ {temp. 22°C:
humidity 46-53%) transform instrument using TMS as internal standard, Mass
spectra were obtained with an Shimad 24 GCMS-QP 1000EX.. Elemental
analyses were determined on FISONS instruments DP200 series 2 and Euro
EA3000 scries Euro Vector Elemental Analyzers for CHNS-O) and are
indicated only by the elemental symbols within (0.4%) of the theoretical values

unless otherwise noted. All melting points were uncorrected,
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5.1 Preparation of 4-(p-bromophenyl)-4-oxo-2-hutensic acid (I}: -

This compound (1) was synthesized according to the literature
procedure! ! ‘The solid product was crystallized from methanal to give (I)

as pale yellow needies. The results are listed in table {1},

3.2 Reaction of (1} with d-indole; Formation of 4-(p-bromophenyl)-2-{3-

indolyl}-4-uxo-butanoic acid (II): -

The compound (I) (.01 mmol. 2.55 g) was refluxed with Indole
{0.01 mmol, 0.17 g} for 6 hrs in 30 ml of n-butanol, the reaction mixture was
cooled, lefi at room temperature over night and filtered off w give (I1) as pale

brown needles. The results are listed in table {1},

Compound (i1} (0.01 mmol, 3.72 g) reacted with (0.01 mmel) hydrazine

hydrate and/or phenyl hydrazine in 50 ml n-butanol, the reaction mixture was
refluxed for 10 hrs, concentrated, cooled, the separated solid were filtered off to
give white crystals of 6-(P-bromophenyl}-4,5-dihydro-4-(3-indolyl)Pyridazin-
3(2H)-cne ([17a) as pale vellow crystals and 6-(P-bromophenyl)-4,5-dihydro-4-

(3-indolyl)-2-phenyipyridazinone ([11b). The results are listed in table .
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3.4 Reaction of (II) with hvdroxylamine hydrochloride in pyricdine:

Formation of _3-(P-bromophenyl}-4,5-dihydro-5- (3-indolyl)-1.2-

oxazin- 6-one (TV)Y: -

A mixture of (II) (0.01 mmol, 3,72 g), hydroxylamine hydrochloride
(0.01 mmol, 0.695 g) in 20 ml pyridine, was heated in water bath for 6 hrs. The

reaction mixture was cooled, poured onto ice/HCI mixture.

The obtained solid washed well with water and crystallized from suitable

solvent to give (1V) as faint yellow crystals, The results are listed in table 11},

3.5 Reaction of {II) with acetic anhvdride: Formation of 4 3-indolyh-¢-P-

bromophenyl butenolide {(V): -

Compound (1) (0.01 mmol, 3.72 g} was refluxed for 8 hrs in 50 m)

acetic anhydnde.

The product was concentrated and the solid product was crystallized
from a suitzble solvent to give (V) as pale brown needles. The results are listed

intable {1},
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Table {1}
Compound M.P Solvent of Yield Formula Analysis
P °C crystallization EE {(M.W1) Found | Required
L]
11 CigH:3r0; | C | 47.31 47.09
[ 158 MeQll
69 (255.07) |H| 295 | 277
C [ 37.71 38.08
2.74 C|3H|4HTN{:}3
I 203 MeOH ] 3.8% 3.79
74 (372.22)
N| 383 3.76
C|5876| 387
3.5 C]EHHHFN:{D
[lla 236 MeON H| 3.97 3.83
95 (368.24)
N 11.28 11.41
C| 6504 ]| 6488
1.8 C24HIEBFN30
HIb 189 E1OH H| 3.7 4.08
41 (444,33)
1.7 7.46
C|5822] 58356
3.5 C|3H|JBI‘N103
v 249 CHCI, H] 3.33 3.55
05 (369.21)
N 7.60 7.59
Cl61.01| 61.04
Pet.ether 2. C[EHHHI"NDz
v 161 H| 3.60 3.41
120-160 1 59 | (354.20)
N 4.60 395
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5.6 Reaction of (11la) with dimethyl sulfate, cthyl iodide and/ar ethyl

chloroacetate; Formation of (V1 a,b.d): -

A mixture of ([Ha) (0.01 mmol. 3.6% g). anhydrous potassjium carbonate
(0.04 mmol, 5.5 g), (0.03 mmol) of dimethyl sulfate, ethyl jodide or cthyl
chloroacetate and dry acetone (100 ml) was refluxed for 40 hrs. After filiration
while hot, removing excess solvent under reduced pressure, the residue was
dissolved in watcr and extracted with ether {4x30 ml). The combined organic
cxtracts were dried {Na,50,) and the solvent was removed in vacuum, to give

(VI a,b,d) as yellow needles. The resuits are listed in table 12}.

5.7 Reaction of (Ila) with formaldehyvde: Formation of (VIe): -

A solution of (1l1a) (0.01 mmol, 3.68 g} in 50mi methano! was treated
with formaldehyde (0.01 mmol) and refluxed for 6 hrs. The ppt after cooling,
filtered off and the solid obtained was crystallized from methanol to give 6-(p-
bromophenyl)-4,5-dihydro-2 -(hydroxymethyl}-4-(3-indolyDypyrid azin-3(2H)-

one (V1 ¢) as pale yellow needles. The results are listed in table 12},
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Table {2}
Yield Analysis
M.P{ Solventof Formula i
Compound | o 2 _
C | crystallization o {M. WD) Found | Required
a
C|3%961] 59.70
1.2 | Ciol1,BrN;O
Via 247 Me(JH H 442 4.22
31 (382.25)
N | 10.8] 10.99
C 160031 6062
1.2 C;.n.} [|gHI‘N30
Vib 192 EtOH H | 4.8] 4.38
30 (396.28)
N | 16.27 | 10.60
C15829) 5730
2.3 | CisH 14BN,
Ve 242 MeOH 1| 3.98 4.05
58 (398.25)
N[1044 | 10.55
C| 5800 5816
1.6 | CyatlzpBrN;O,
Vid 208 EtOH H| 436 4.44
35 (454.32)
N{ 9499 9.25




113

5.8 Reuction of (I11a) with benzalaldehyde: O-methoxvbenzaldehvde

and/or P-nitrobenzaluldehvde, Formation of (Vlla,b.c): -

A mixture of (Illa) (0.01 nunol, 3.68 2) with benzalaldehyde,

o-Mcthoxybenzalaldehyde or P-nitrobenzalaldchyde (0.01 mmol) in 20mi
cthanol, was treated with 4% ethanolic sodium hydroxide solution {20 ml) and

the whole mixture was refluxed for 3 hrs.

The formed solid product was cooled then filtered off and the solid
product was crystallized from suitable solvent to give (Vila,b.c) as pale brown

needles. The results are listed in table {33,

3.9 Reaction_of ([11a) with phosphorus axychloride; Formation of 3-(4-

bromophenyl}-6-chioropyridazine (Vill): -

A mixtre of the pyridazinone (11la) (0.01 mmol, 3.68 g) and POClI;
(10 ml) was heated at 100°C for 4 hrs. Aficr cooling, the residue was poured

into a mixture of ice/water (50 g),

The precipitate was collected by filtration and the solid product was
crystallized from suitable solvent to give (VIII) as brown needies. The results

are [isted in table {3).
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5.10 Reaction of ¥YIII with hydrazines; Formation of (1Xa.b): -

A mixture of the chlore compound (VI (0.01 mmel, 2.70 g) and
hydrazine hydrate or phenylhydrazine (0.03 mmol) in butanol (50 mi) was
refluxed 6 hrs and the solid obtained was crystallized from suitable solvent 1o
give;

1-(6-(P-bromopheny!)-3-pyridazinyDhydrazine {IXa) as pale brown
crystals and l—{6-{P-bmmuphenyl)-3-p;,-'ridazinyl]-Z-phcn}-'lhydrazinc {IXb) as

pale brown crystals. The results are listed in table {35.
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Compound hr;I.‘P SnIv'gnqu Y];d Formula Analysis .

C | erysiallization A (M. W1) Found | Required

C 6018 5984
1.8 | Cy7H3BrN,0O

VIla 233 Nenzene H | 3.84 3.84
47 (341.20)

N | B89 8.21

C {5812 5824
2.1 | CisHsBrN O,

Vilb 216 CHCI, H | 439 4.07
57 (371.23)

7.93 7.55

C | 5253 52.87
1.9 | C 7t ;2BrN; 0O,

Vil 221 | CH,COOH H | 339 313
36 (386.20)

10,54 | 10.88

C|44.88 | 44.56
1.6 | CiglleBrN,Cl

Vil 199 McOH H| 246 2.24
59 (269.53)

N 11028 1039

C {4538 4530
2 Ciol LBrN,

IXa 184 McOH H| 388 3.42
75 {265.11)

N|2092| 21.13.

| 5673 | 35632
2 CraHp3BrN,

IXb 225 MeOH H{ 3.52 3.84
59 (341.2D

N {1632 16.42
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5.11 Reaction of (V1) with aliphatic antines; Formation of {X) and (XI):

A mixture of chlore pyridazinone (VIII) (001 mmol, 2.70 o) and
N-benzyl or butylamie {(0.01 mmol) was heated on oil bath at 200°C for 2 hrs.
Alier cooling, the residue was triturated with benzene, The precipitate was

collected by filtration and crystallized from suitable solvent to give:

E-N-suh:;litultdamino-ﬁ-{p-hromﬂphcn}*I)pyridazinc (X) and (XI}, as

vellow crystals: The resuits arc listed in table {43,

5.12 Reaction of (VII}) with sodium methoxide; Formation of 3-{P-

bromopheny)-6-methoxypyridazine (XI): -

A dry sodium methoxide solution was prepared by dissolving sodium
(0.1 mmol, 2.3 g) in freshiy dried and resenated methanol (50 ml}, and
compound (VIII} (0.01 mmol, 2.70 g), left for hall an hour, then the solvent

removed under vacuum.

The residue was suspended in 30 mi water and crystallized from suitable

solvent to give (XII), as white crystals, The resuits are listed in lable {4},
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5.13 Reaction of (VII} with thicurea; Formation of 6-(I"-bromophenyl}

pyridazine-3(2H)-thione {XIIN: -

A solution of the chloro compound (VIII) (0,01 mmol, 2.70 g) and
thiourca {0.03 mmol, 2.2836 g) in ethanol (15 mD was refluxed until the
starting material was consumed {ca. 15 hrs: TLC}. The solvent was removed
under reduced pressure and the residue was refluxed in 4 mixture of 10%
NaOH (3 mi} and ethanol (10 ml) for 1 hrs. The solvent was evaporated and the

solid residue was dissolved in walcer,

The solution was acidified with 2 ¥ 1ICI, and then the precipitate formed
was collected by fiitration and crystallized from suitable solvent 1o give (X1},

as yellow needles. The results are listed in table {4},

5.14

chloride; Formation of 3-(benzylthio)-

6-(p-bromophenyl)pyridazine (X1V): -

A mixture of (XIID (0.01 mmol, 2.67 g), anhydrous potassium carbonate

Reaction of (X111} with benzvl

(0.03 mmol, 4.2 g}, benzy] chloride (0.01 mol, 3.8 g) and dry acetone (100 ml)
were refluxed for 40 hrs. After filtration while hot and removing excess solvent
under reduced pressure, the residue was crystallized from suitable solvent to

give (XIV), as yellow crystals, The results are listed in table 14}
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Table {4
Compound M.P | Solventor [ Y'eHd Formula Analysis
UC crystallization 05 (M. W1t) Found Required
(Y
C 15970 | 60.02
1.5 C|7H|4BI‘N3
X 200 MeOH tH | 4.40 4.15
46 | (340.22)
N | 1232 1235
C|54.72 | 54.91
1.1 C|.¢H|.|5BI'N3
XI 183 MeOH H| 545 5.27
36 | (306.21)
N 13.21 13.72
C 14997 49.84
21 C””:}Bl'NzD
X 179 EtOH 1 3.57 3.42
80 | (65.11)
N | 1032 | 10.57
C 4530 4496
1.9 | CipHsBrN,S | H | 2.77 2.64
X1 223 EtOH
71 267.14) | N[ 1000 1049
5111.90 12.00
C 5710 | 5715
2.2 C|7H|JBI'N25 ] 360 3.67
XV 167 MeOH
62 {357.27} N | 7.80 1.84
51 876 8.98
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File : MOHAMED.XO1 Date D8/09/10 Time 13:21:5%9
S=E B=% Bp=142 Bi=1100, RT=0.34 CT=167

Mass Ins{%)- Mass Int(%) Mass int{x) Mass int{%)

52 2.7 53 o.9 58 25.5 &1 24 .5%
&2 14.5 7o 26 .4 74 10.0 75 16.4
78 4.5 az - 16.4 83 10.0 ]y 1.8
85 i0.9 59 14 .5 S0 25.5 94 19.1
55 10.0 100 i9.1 101 “14.5 102 c.9
105 3.6 109 - 8.2 114 1.6 116 25.5
118 46 .4 li9 31.8 127 10.9 128 14.5
1z9 29.1 130 29 .1 140 13.6 142 100 .0,
143 - 19.1 144 10.0 145 . 20.0 147 19.1
154 20.9 155 £43.6 152 3.9 158 17.3
170 22.7 172 15.5 gz 5.2 183 346 .4
184 23.6 184 1.8 .187 24.5 les 10.0
246 i2.7 326 13.6 329 29.1 354 27.3
aze 26 .4 373 1% .4 .
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MIN, INTENSITY = 1.483 MaxXY = 20.00000 P CONSTANT = IV IFIRLY
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File . FOHAMED.XOZ Date QS/03/10G Time L3-30:1%
=50 G=3* Bp=%l B1=6920., RT=2.46 CT=231

Mass Int(x) Mass Int{ %} Haszs Int{%) Mass Tk
0 18,0 Sl 45.3 n 13,56 ' T
G2 < I G3 16.7 4 I 8 AL L) .~
46 z.3 74 5.6 75 15,2 7E 7
77 AR R VE 11.3 67 z.7 PP 7
By 1.1 20 1.8 #1 102 .0 ey 153
33 &5 101 £.3 10T HEAA 103 T

104 2.5 113 A0 114 5.5 115 oo LA
116 11.5 117 12.7 119 4,9 119 - 5
124 2.6 127 3.5 LR 10,2 1x% 12.G
130 14 .4 131 2.5 140 4,5 141 6L
14z 206 143 27.7 144 9.1 151 o7
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167 L3 168 I | 169 3.6 176 1.5
171 3.0 173 6.9 194 .6 202 G5
203 4 .0 204 3.7 219 1.9 a2a 1.3
229 1.5 250 2.8 231 1.5 233 S
254 5.5 243 G.1 244 4.2 e 1.9
chie) 0.6 324 7.2 24 s 326 5.9
414 6.2 415 5.2 A1e 7.4 417’ ], 7
443 9.7 444 33.5 445 2.9 Ad6 30,40
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11501
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12837
13048
13468
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13696
13979
140512
14992
150459
24005
243321
24377
24432
24487
245472
24597
24652
25194
27239
27942

FREQUENCY

8332.005
7516.172
6853, 161
6789 .668
6621 .BOS
6432.706
6352, 140
6192108
6144,728
£104.403
2997 .104
5969735
5610, 659
‘5581, 3467
- 2172, 534
2051,757
2030.537
2009, 560
1988, 534
1947 . 606
1946.679
1925.699
1720.949

9I8.&00

670.432

PPM

165. 5686
149 3559
l3a.1Bl9
134.9202
131.5846
127.8269
1262259
1230459
L22 . 1044
121 . 3030
119_1709
L1G.&a27¢
L1l _491&
110 9090
d5. 1673
A0. 7713
403494
S39.931L2

39 5150
27 _099]
38.4B32
JB8.2663

AL 19T

1B.&515
13.3224

. INTENSITY

=.8243
Z.518
w2370
4,188
7,467
7.083
3684
2.73)
2. 664
S.019
3.085
A 625
d.365
A LR
2,745
.81l
=0.004
S, 699
5. 513
39,236
17520
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S.132
S.42%
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CY= 10,0046
MI= -X.51x

JCOL2F . 105
MIN. THTENSITY
INTENS. LEVEL
F1 = AM337.22 M2

1]

=

I CLURSQOR -

12340
12837
13591
12698 7
153978
14049
ldam9)
29008
251840
2L88s
<7941

e
LRI - RN S S N N

—
-

X= 25.000
3.512
-.513

= 225.0865

FREQUENCY

&E22. 198
G432 B850
6145, 071
Glod . 367
a?7 305
S770.266
a6ll.lz28
2172.158
1721.06%9
L45% 318
70750

MI-=

Maxy
NHOTSE
PaH

PPM

13,5923
127 .8297
122,111
1213023
L1S. 1749
118.6375
111.5%010
13,1638
J34 . 2000
2. 9)9z
L3.328%

P

=0 00000

35193

F2 = =1lal_ 40 HS

INTENSL1TY

Lo 024
2007
.85,
.75
4.462
4_L70
d_lhk
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5.085
e T R A

B.30458
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.47 2
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fig. 16
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ile : MOHAMED.X13 Date Q7/246/710 Time 10:41:18
=446 B=30 Bp=157 Bi=13250. RT=2.2& CT=175 .

Mass Tnt{%x) Mass Inti{x) Mass Iint{z) Mass Int{x)
50 6.1 51 & 6 52 3.5 Sé 2.6
&2 2.8 63 - &4 1.9 &5 3.2
74 2.4 75 9.7 76 '10.3 77 8.5
78 3.z 87 2.0 a8 2.9 89 6.0
90 4.5 100G 2.1 1 6.3 152 16.23
103 7.1 113 3.3 114 7.9 115 22,1
116 §.2 117 9.7 118 2.3 119 0.4
127 2.7 128 B.5 129 25.1 130 21 .8
131 2.4 136 4.3 137 4.8 140 2.6
141 4.0 142 14 .4 143 24 .2 144 7.8
154° 4.1 155 5.9 156 8.5 157 100.,0
158 11.8 168 3.6 169 5.7 171 4.6
181 2.6 182 5.1 1a3 4.7 la4 4.5
. 202 4.3 202 3.2 204 3.2 206 © 0.7
L 209 2.5 216 1.4 228 3.8 229 2.4
230 7 8.3 23l d.5 310 3.2 323 5.2
325 &.0 3zs 1.9 a5z 6.6 ds6 3.9 .
367 2.9 368 5.9 395 F34.7 39& 13.5
397 33.9 3%8 8.1 _
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File
S=47 B=16 Bp=367 Bi=2160. RT=2.321 CT=2i8

Mass
51
75
89

102
116
121
lgag
228
366

MOHAMED .X16

Int(%)
4,

1

L S

B D@D BN D

ONWWo0WW

Date Q7/26/10

Mass
52
27
99

143
117
154
200
230
367

Int{%)

&,
22.
8,
3.
3.
9.
17.
53.
100.

O g - s Y SO

Hass

Tima 11:02:47

&3

7B
100
114
izs
155
201

310

358

Int{%)
1.
4.
1g.
25.
5.
11.
i1.
15.
38.

OO

Mass
74
ga

101
115
129
183
202
365
369
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File : MOHAMED.X12 Date 07/26/10 Time 10:35:07
5=14 B=45 8p=140 Bi=970 . RT=Q.66 CT=115

Mass Int{%) Mass Int{%) Mass Int(%x) Hass Int{%)}
50 21.46 5l 28.9 52 32.0 55 35.1
B4 8a.5 57 23.7 &2 35.1 63 57.7
64 16.5 &5 11.3 70 24 .7 71 21.5
72 8.2 74 22.7 75 1.5 76 9.3
77 9.3 87 28 .9 a8 20 .56 101 14 .4

162 17.5 113 &7 .0 114 44 .3 115 15 .5
140 1000 gz 351 193 58.8 195 B2.5
250 77.3 252 2l .6 253 9.3 254 11.3
264 - 87.6 265 3] .8 267 3.1 '
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CURSOR

6651
&LeB6
67246
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G945
L6 0G
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