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Oxidative decyanation of phenyl(6-phenylpyridazin-3-yl)acetonitrile (1) in methanol 
yielded 3-benzoyl-6-phenylpyridazine (2). Phenyl(6-phenyl-pyridazin-3-yl)methanol (3) has 
been obtained via NaBH4 reduction of ketone 2. Reaction of 2 with hydroxylamine or 
its O-alkyl analogue has been found to yield 3-benzoyloxime-6-phenylpyridazine (4) and 
alkyloximes (5), respectively. Treatment of 4 with a mixture of acetic acid and sulfuric acid 
afforded ketone 2 again and not the rearranged products (6 or 7). Beckmann rearrangement 
has however been achieved for 3-benzoyl(0-ethyloxime)-6-phenylpyridazine (5a) and oxime 
4 giving solely 3-carboxanilide-6-phenylpyridazine (6), 4-Benzoyloxime-3-phenyl-6-chloro- 
pyridazine (17) has been synthesized from the corresponding ketone 16.

Introduction

P yridazine derivatives ap p e ar to  be o f in te res t 
due to  th e ir  pharm acological activ ities such as gas
tric  an tisecretory , an tiu lcer [1], hypo lip idem ic [2] 
and  an tih istam in ic activities [3 -5 ] , B ecause o f this, 
m uch efforts have been  devo ted  to  syn thesize v a ri
ous of pyridazines in o rd e r  to  enhance  th e ir  p h a r
m acological activity.

H ere  we wish to  re p o rt the  syn thesis o f 3-ben- 
zoyl-6-phenylpyridazine (2) to g e th e r  w ith its co r
respond ing  derivatives. A lso, the p rep a ra tio n s  of 
the  re la ted  ch loropyridaziny l deriva tives are  p re 
sen ted . S im ilar pyridazinyl k e to n es o f type 2 have 
b een  rep o rted  in a p a ten t [6], and  recen t lite ra tu re  
rep o rts  indicate th a t they  could be o b ta in ed  via 
oxidative decyanation  [7 -1 0 ] o f th e ir  c o rre sp o n d 
ing aceton itrile  derivatives 1 in the  p resen ce  o f tri- 
e thy lbenzy lam m onium  chloride (T E B A ) as phase 
tran sfe r catalyst. The la tte r  m ethod  was ad o p ted  in 
o u r study  for synthesis o f ou r ta rg e t com p o u n d  2.

Results and Discussion

T he requ ired  sta rting  d ia ry lace ton itrile  1 was 
p rep a re d  from  6-phenyl-3-ch loropyridazine and  
pheny laceton itrile  as previously  described  [1], 
T rea tm en t of the la tte r n itrile w ith T E B A  in m e th 
anol and  sodium  hydroxide u n d er air oxygen af
fo rded  the ke tone  2 in good yield via th e  follow ing 
m echanism . The stru c tu re  of benzoyl phenylpyri-

dazine 2 to g e th e r  w ith its chem ical reactions o u t
lined below  (Schem e 1) was confirm ed by IR , JH  
N M R , m ass spec tra  and  e lem en ta l analysis 
(Table I and  E x perim en ta l).
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Thus, tre a tm e n t o f 2 w ith sodium  bo ro h y d rid e  in 
m e th an o l at room  tem p era tu re  yielded the  co rre 
spond ing  alcohol 3 in alm ost q uan tita tive  yield. The 
’H  N M R  spectrum  o f the  la tte r  revealed  tw o ch a r
acteristic  do u b le ts  w ith J  = 4 H z at <3 6.05 and  4.96 
assignable to  the  O H  and  C H  p ro tons respectively.

A lso, tre a tm e n t o f 2 w ith hydroxylam ine h y d ro 
ch lo ride  in the  p resence  of sodium  hydroxide af
fo rd ed  the  oxim e 4 in an excellent yield (95% ). 
The iso la ted  oxim e appears to  exist as a m ix ture 
of tw o ta u to m e ric  form s. This conclusion com es 
from  tic analysis of this p roduct which revealed  
the p resence o f tw o spots w ith close /fy values. The 
'H  N M R  spectrum  show ed two signals at d = 12.14 
and  11.9. The in teg ra tion  of these two signals cor-
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Table I. Analytical and spectral data of compounds 2-12.

No.
(method)

Yield
(%)

M.p. ( °C) 
(recrystallization 

solvent)

Molecular
formula
(MWt)

Elemental analysis 
calcd/found 

C H N
Pvridazine 

H-4 ' H-5
(d. 1H) (d, 1H)

J4,5
(Hz)

'H NMR (CDC13) d (ppm) 
Other

2 96 125-126
(toluene)

c 1 7 H 1 2 N 2o
(260.30)

78.44
78.50

4.65
4.59

10.76
10.70

8.51 8.32 1 0 8.20-8.31 (m, 2H. Ph-2,6 ), 
8.08-8.16 (m, 2H. Ph-3,5), 
7.66-7.81 (m, 1H, Ph-4), 
7.61-7.65 (m, 5H, Ph-pyridazi- 
ne)a

3 94 157-159
(ethanol)

c 1 7 h 14n 2o
(262.31)

77.84
77.50

5.38
5.27

1 0 . 6 8

10.47
8.06 7.80 8 7 .22-8.04 (m, 10H, Ph),

6.05 ( d , /  = 4Hz, 1H, OH), 
4.96 (d. J = 4Hz, 1H, CHOH)

4 95 187-188
(toluene)

c 1 7 h 1 3 n 3o
(275.31)

74.17
74.42

4.76
4.75

15.26
15.10

8.35 8 .0 0 9 8.22-8 .30  (m, 2H, Ph-2,6 ), 
7 .59-7.68 (m, 3H, Ph-3,4,5), 
7.42-7.53 (m, 5H, Ph-pyridaz- 
ine),
11.9 (s, 1H, O H )b, 12.14 (s, 1H, 
N H )C

5a
(A)
(B)

79
37

150-152
(ethanol)

C 1 9 H 1 7 N30
(303.37)

75.23
75.58

5.65
5.69

13.85
13.87

8.16
7.96

7.93
7.80

9 8.16-8.28 (m, 2H, Ph-2,6 ), 
7.22-7.71 (m, 8 H, Ph), 4 .12 -  
4.28 (m, 2H, OCH2),
[1.36, 1.32 (t, J = 7Hz, 3H, 
CH3)]ad

5b
(A)
(B)

74
83

134-136
(cyclohexane)

c 18 h 1 5 n 3o
(289.34)

74.72
74.93

5.23
5.29

14.52
14.26

8 .2 2

7.85
7.91
7.76

9 8.10-8.22 (m, 2H, Ph-2,6 ), 
7.38-7.62 (m, 8 H, Ph), 
[4.09,4.01 (s, 3H, OCH3)]e

6 6 8 207-208
(acetonitrile)

c 1 7 h 1 3 n 3o
(275.31)

73.56
73.77

4.81
4.78

15.13
14.95f

8.46 8.52 9 (see Fig. 1)

8a 62 188-189
(methanol)

c 2 3h 18n 4

(350.42)
78.83
78.72

5.18
5.03

16.00
15.98

8b 69 227-228
(methanol)

C2 3 H 17N 4 C1
(384.86)

71.78
71.62

4.45
4.41

14.56
14.36

8.76 8.18 1 0 7.43-7.97 (m, 14H, Ph), 
7.95 (s, 1H, N H ) 8

8c 89 132-134
(methanol)

C2 3 H 17N 4 C1
(384.86)

71.78
71.57

4.45
4.21

14.56
14.16

9 82 140-142
(cyclohexane)

c 1 7 h 13 n 2c i
(280.76)

72.73
72.96

4.67
4.58

9.98
9.97

7.91 7.78 9 8.06-8.18 (m, 2H. Ph-2,6), 
7.29-7.62 (m, 8 H, Ph), 
6.59 (s, 1H, CHC1).

10a 62 122-124
(cyclohexane)

Ci9H 19 N3

(289.37)
78.86
78.70

6.62
6.43

14.52
14.51

8.27 8.03 8 7.72-8.01 (m, 2H, Ph-2,6), 
7.41-7.76 (m, 5H, Ph-pyridaz- 
ine),
7 .12-7.34 (m, 3H, Ph-3,4,5),
4.73 (s, 1H. PhCH), 2.24 (s, 6 H,
c h 3).

10b 67 186-187
(cyclohexane)

c 2 1 h 2 1 n 3

(315.41)
79.97
80.31

6.71
6.32

13.32
13.13

10c 79 212-213
(ethanol)

c 22h 2 3n 3

(329.44)
80.21
80.65

7.84
6.82

12.75
12.45

8.06 8 .0 2 8 7.71-7.85 (m, 2H, Ph-2,6), 
7.46-7.55 (m, 5H, Ph-pyridaz- 
ine),
7 .21-7 .34  (m, 3H. Ph-3,4,5),
4.85 (s, 1H, PhCH),
2.21-2.51 (m, 4H, piperidine H- 
2 ,6 )
1.41-1.62 (m, 6 H, piperidine H- 
3.4,5)

lOd 6 6 144-145
(ethanol)

c 2 3h , 9n 3

(337.42)
81.87
81.73

5.68
5.33

12.45
12.15

11 83 138-39
(ethanol)

c 17 h , 6n 4

(276.34)
73.89
73.70

5.84
5.58

20.27
19.95

8.31 7.82 9 8.14-8.23 (m, 1H. NH), 
7.34-7 .66  (m, 10H, Ph),
6.71 (d .y  = 4Hz, 1H, PhCH), 
4.62 (d. J =5, 2H, N H 2)

12 89 320-322
(DM F:H.O)

(8 :1 )

c 34h 28n 6

(520.63)
78.43
77.99

5.42
5.17

16.14
15.96

8.71-8.22 (4H,m) 8.26-8.31 (m, 2H, NH-NH), 
7.45-8 .00  (m, 20H. Ph),
6.7 (d, J = 4Hz, 2H, PhCH)la'

a Recorded from deuteriodimethylsulfoxide; b 4B; c 4A; d (0.5 : 9.5); e (2 : 8); * calculated C 17H 13N30  + 1/8 H2; 
g exchangeable with D20.
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5 a; R = 
b: R =

11

Scheme 1

SOC1,

N-NHAr

10 a;R = R' = CH3 
b; R = R' = -(CH2)4-  
C;R = R'=-(CH2)5- 
d; R = H, R' = C6H5

8 a; Ar = C6H5 
b; Ar = C6H4CI-p 
c; Ar = C6H4Cl-m

NaBH4

94% Ac0 H /H 2S 0 4
65%

responds to  one p ro to n  and  th e ir  ra tio  is 1 : 9 
respectively. F u rth e rm o re , the  s tru c tu re  of p roduct 
4 is ev idenced  by its IR  sp ec tru m  w hich reveals a 
b ro ad  ab so rp tio n  ban d  n e a r  v -  2840 c m -1, assign
able to  strongly  in tram o lecu la r hydrogen  bonded  
O H  or H N + group. A tte m p ts  to  sep ara te  the  two 
isom ers w ere m et w ith failure. A ccordingly, the 
iso la ted  oxim e 4 was co nsidered  to  exist as a m ix
tu re  of the  tw o form s the  zw itterion ic  4A and the 
Z  isom er 4B w hich is p red o m in an t as ind icated  by 
the  foregoing  N M R  data .

The assignm ent o f the  Z  isom er of the p roduct 
4 was fu rth e r  confirm ed  by its alky la tion  and  re-

4A (109b) 4B (90%)

a rran g em en t of O -alky l deriva tives ob ta ined . 
Thus, tre a tm e n t o f 4 w ith d ie thy l o r d im ethyl sul
fates in aqueous sod ium  hydrox ide a ffo rded  the
O -alkyloxim es 5a,b respectively . The la tte r  could 
be also o b ta in ed  via an a lte rn a tiv e  ro u te  involving 
trea tm e n t of k e to n e  2 w ith the  co rrespond ing  al- 
koxylam ine h y d roch lo ride  in e th an o l and  in the  
presence of 10% sod ium  hydroxide. A s expected , 
b o th  com pounds, 5a,b, show ed  a m ix ture from  tw o 
isom ers (Table I). T he s tru c tu re  of the la tte r  p ro 
ducts was consisten t w ith th e ir  IR , 'H  N M R  and  
the  elem en ta l analysis in add ition  to  the  m ass 
spectrum  of 5a w hich rev ea led  m /z  = 303 (84% ), 
co rrespond ing  to  the m o lecu lar ion p eak  (see E x 
perim en ta l).

T rea tm en t o f 5a w ith p o lyphosphoric  acid af
fo rded  the dea lk y la ted  [11] and  the rea rran g e d  
p ro d u ct N ,6 -d ipheny lpyridaz ine-3 -carboxyam ide 6 
which was iden tified  by com parison  w ith an  au 
then tic  sam ple o f 7 p re p a re d  from  benzoyl ch lo 
ride and  3-pheny l-6 -am inopyridazine , T he com -
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p arison  inc luded  tic, m .p., IR , in add ition  to  the 
2 D -N M R  analysis. The resu lts  o b ta in ed , clearly  
d em o n stra te  th a t com pound  6 was the  p ro d u c t of 
a B eckm ann  rea rran g e m en t o f 5a and  n o t com 
p ou n d  7. T he s tru c tu re  o f 6 w as estab lished  by the 
follow ing facts; a) its m.p. (2 0 7 -2 0 8  °C) w as d if
fe ren t from  th a t o f co m p o u n d  7 (m .p. 2 3 1 -  
232 °C), b) IR  spectra  o f b o th  com pounds show ed 
d iffe ren t N H  and  C O  s tre tch ing  frequencies, thus, 
com pound  6 show ed bands a t v  = 3343 (N H ) and 
1682 cm -1 (C O ), w hile com p o u n d  7 show ed 
stre tch ing  frequenc ies a t v = 3478 (N H ) c m -1 , 
1722 (C O ) c m -1 , c) b o th  com pounds show ed  d if
fe ren t signals in 'H  N M R  and  13C N M R , e.g., com 
p ou n d  6 show ed (C O ) a t d = 161.3, w hile com 
p ou n d  7 at <3 166.6 ppm , d) from  2D -H C  
co rre la tio n , using the  H M B C  pulse sequence [12]. 
C o m pound  6 show ed a co rre la tio n  b e tw een  H-4 
of pyridaz ine  (d, 8.4) and  C O  (d = 161.3) while 
com pound  7 show ed a co rre la tio n  b e tw een  C O  
(ö = 166.6) and  the  benzoyl ortho  p ro to n s  a t ((3 = 
8.14). Total assignm ents o f p ro to n  and ca rb o n  sig
nals fo r b o th  com pounds are  illu stra ted  in Fig. 1 
and  2. T he s tru c tu re  of 6 was also confirm ed  by its 
m ass spectrum  w hich show ed a m olecu lar ion  peak  
at m /z  = 275 (99% ).

T he forego ing  results, w hen  ta k en  collectively, 
su b stan tia te  the  Z  con figu ra tion  assigned for, bo th , 
the O -alky lox im es 5a,b  and  th e ir  p recu rso rs  4.

A lso, oxim e 4 was su b jec ted  to  a m ix tu re  of ace
tic and  sulfuric acid in o rd e r  to  achieve a B eck 
m ann  rea rran g e m en t. U n d e r  these  very  m ild con 
ditions, deox im ation  was ach ieved , and  k e to n e  2 
was o b ta in ed  in stead  of any  expected  rea rran g ed  
p ro d u c t 6 o r 7. It is w orth  to  n o te  th a t deox im ation  
usually  tak es p lace u n d e r d rastic  cond itions with 
very stro n g  reducing , oxidizing o r expensive re a 
gents [13]. H o w ev er we ach ieved  this rea rran g e -

Fig. 1 . Proton and carbon assignments of compounds 6 
based on H M BC experiments.

129

129.6 135.8

Fig. 2 . Proton and carbon assignments of compound 7 
based on H M BC experiments.

m ent upon  trea tm e n t o f 4 w ith po lyphosphoric  
acid to  give 6 (Schem e 1).

A n  even m ore conven ien t access to  3-benzoyl- 
A f-arylhydrazone-6-phenylpyridazine 8a-c was 
estab lished  by tre a tm e n t o f o u r  ta rg e t k e to n e  2 
w ith substitu ted  pheny lhydrazine  hyd roch lo ride  in 
p resence of sodium  ace ta te  and  m eth an o l giving 
high yields o f hydrazones 8.

T ransfo rm ation  of alcohol 3 in to  the  c o rre 
sponding  chloride 9 was ach ieved  in a sa tisfac to ry  
yield em ploying th ionyl ch lo ride  in dry to lu en e  at 
room  tem p era tu re .

A ccord ing  to  the  lite ra tu re  [14], the  ac tion  of 
secondary  aliphatic am ines to  4 -a-ch lo robenzy lp - 
yridazine was found  to  resu lt in an  a ttack  a t the  
h e te ro aro m atic  system . O n  the  o th e r  hand , a ttack  
o f said aliphatic am ines gives 4 -a-am inobenzylpyr- 
idazine in add ition  to  20%  of isom eric tele-substi
tu tion  p roducts (4-benzyl-5-am inopyridazines [14]. 
In  con trast, 3 -a-ch lo robenzy lpy ridaz ine  deriva tive  
9 has show n to be a ttack ed  exclusively a t th e  ben- 
zylic ca rbon  a tom  ( 'H  N M R  signals for pyridazinyl 
H -4,5 in add ition  to  analysis o f the reac tio n  m ix
tu re  by t ic ) ,  so, tre a tm e n t o f th e  ch loro  deriva tive
9 w ith secondary  aliphatic, arom atic  o r cyclic 
am ines show ed a p ro n o u n ced  reg ioselectiv ity  in 
the  sm ooth  rep lacem en t o f ch lo rine  by A^-nucleo- 
philes leading q uan tita tive ly  to  the  co rrespond ing  
am ino  derivatives lOa-d. T he s tru c tu re  of th e  p ro 
ducts is consisten t w ith th e ir  IR  and  !H  N M R  in 
add ition  to  m ass spectrum  of 10b w hich revea led  
m /z  = 315 (0.6% ).

M uch efforts have b een  d ev o ted  to  syn thesis of 
the  hydrazine 11. U n fo rtu n a te ly  90%  yield o f the 
d isubstitu ted  deriva tive 12 always was o b ta in ed  in 
add ition  to  a p o o r yield o f com pound  11 d esp ite  
o f the  use of d iffe ren t reac tio n  conditions. Finally, 
we have succeeded  to  ob ta in  com pound  11 in good
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yield (83% ) by adding  a so lu tion  o f com pound  9 in 
m e th an o l dropw ise to  a s tirred  hydrazine hydrate 
so lu tion  a t room  tem p era tu re . T he e lem en tal 
analysis and  spectroscopic d a ta  of com pounds 11 
and  12 are  com patib le  w ith the  assigned stru c
tu res  (Table I).

In co n tin u a tio n  of o u r w ork, and  due to  the 
pharm aco log ica l p o ten tia l of pyridazines [15,16], 
we ex ten d ed  o u r efforts tow ards the  synthesis of 
k e to n e  16 w ith a 6-ch loro  su b stitu en t at the  pyri- 
dazine ring, (Schem e 2). T herefo re , we p rep a red  
a-(3 -pheny l-6 -ch lo ropyridazin -4 -y l)pheny lace to - 
n itrile  (15) in good  yield by reac tion  o f 3-phenyl- 
4 ,6-d ich loropyridazine (13) via ad ap tio n  of a p u b 
lished p ro ce d u re  [8] to  give e ith e r  com pound  14 
or 15. To deduce w hich com pound  had  actually 
b een  o b ta in ed , the  p ro d u c t was sub jected  to  re 
ductive d eh a lo g en atio n  (am m onium  fo rm ate /P d / 
C ), and  the  p ro d u c t was co m p ared  w ith n itrile 1 
(Schem e 1). A  rem ark ab le  d ifference betw een  the 
tw o n itriles was observed  (using tic, m.p., sp ec tro 
scopic analysis) w hich ind icated  th a t o u r p roduct 
is 15 and  n o t 14, so the ch lo rine  at C-4 was re 
placed  du ring  the  reac tion  and  no t at C -6 . The IR  
sp ec tru m  of com pound  15 revealed  an absorp tion  
ban d  at v  = 2221 (C N ) c m -1 , w hile its 'H  N M R  
show ed a singlet at d = 8.11 (pyridazine H -5), a 
m u ltip le t a t 6 .9 2 -7 .0 7  (Ph  H-2,6 ), a m ultip le t at
7 .21 -7 .6 1  (P h  H-3,4,5 and  C 6H 5 at pyridazine) and 
a singlet at 5.93 (benzyl p ro to n ) [cf. E x p erim en 
tal].

Thus, th e  d ia ry lace ton itrile  15 was conven ien tly  
accessible to  synthesize k e to n e  16. W e have so far 
failed in the  p rep a ra tio n  o f an  analytically  p u re  
sam ple ow ing to  its p o o r stability, so the  crude 
ch loropyridaziny l k e to n e  16 was reac ted  w ith hy- 
d roxylam ine hyd roch lo ride  in the  p resence o f so 
dium  hydroxide to  afford  oxim e 17.

E xperim en ta l

M elting po in ts are un co rrec ted . E lem en ta l 
analyses w ere p e rfo rm ed  on  a C arlo  E rb a  1106 
analyzer. IR  sp ec tra  w ere m easu red  using P erk in  
E lm er 298 sp e c tro p h o to m e te r. T he *H N M R  
spectra  w ere reco rd ed  on an  V arian  G em ini 200 
M H z in stru m en t, 13C N M R  sp ectra  w ere reco rd ed  
at 50 M H z on X L  200; 2 D -H C  co rre la tio n  was o b 
ta ined  on B ru k e r 360 M H z using a H M B C  pulse 
sequence, accord ing  to  [12]. M ass spec tra  w ere re 
co rded  on S him adzu , G C  M S -Q P  1000 E X  in s tru 
m ent. A ll reac tio n s w ere m o n ito re d  by th in  layer 
ch rom atography , ca rried  o u t on  0.2  m m  silica gel 
6OF254 (M erck) plates.

The analytical and  spectra l d a ta  of com pounds
2-12 are com piled  in Table I and  the  ex p e rim en 
tal, com pounds 15-17 a t th e  ex p e rim en ta l part.

3-B enzoyl-6 -phenylpyridazine  (2): A  so lu tion  of 
10.84 g (40 m m ol) o f 1 [1], 15 ml of 30%  N aO H  
and  0.80 g (3.5 m m ol) trie thy lbenzy lam m onium  
chloride in 200 m l o f m eth an o l w as s tirred  a t 45 °C 
fo r 12 h and  a ir w as pu m p ed  th ro u g h  it. T hen , 
200  ml w ater w as added , and  th e  p rec ip ita te  was 
crystallized from  to luene. Y ield: 10.1 g (96% ); -  
IR : v = 1673 (C O ).

Scheme 2
15 16
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P henyl(6 -phenylpyridazin -3 -yl)m ethano l (3): To 
a so lu tion  o f 2.60 g (10 m m ol) of 2 in 50 ml of 
m eth an o l 0.10 g (2.5 m m ol) o f sodium  borohy- 
dride was ad d ed  w ith in  15 m in and  the reaction  
m ix ture was s tirred  a t ro o m  te m p era tu re  for 2 h. 
The m ix tu re  was acid ified  w ith 2 N  sulfuric acid, 
th en  m e th an o l w as rem o v ed  in vacuo. T he ice- 
cooled  so lu tion  was m ade a lkaline w ith 50%  aq u e
ous sodium  hydroxide. T he p rec ip ita te  was recrys
ta llized from  eth an o l. Y ield: 2.48 g (94% ); -  IR: 
v = 3159 (O H ).

3-B enzoy loxim e-6 -pheny lpyridazine  (4): A  so lu 
tion  o f 2.60 g (10 m m ol) o f 2 in 20 ml o f m ethano l 
was added  to  a so lu tion  o f 2.08 g (30 m m ol) of hy- 
d roxylam ine h y d roch lo ride  in 10 ml of w ater, and
10 ml of 10%  sodium  hydroxide. The m ix ture was 
refluxed  fo r 45 m in. A fte r  cooling  100 ml w ater 
was added  and  the  p rec ip ita te  was crystallized 
from  to luene. Yield: 2.61 g (95% ).

R eac tion  o f oxim e 4 w ith acetic and  sulfuric 
acids: A  m ix tu re  o f 1.4 g (5 m m ol) o f 4, 100 ml of 
acetic acid and  50 m l o f su lfuric acid was refluxed 
for 4 h, the  m ix tu re  was coo led , then  100 g of ice 
was aded , th en  n eu tra lized  w ith am m onium  hy
droxide. T he p rec ip ita te  was crystallized from  to l
uene. Yield: 0.85 g (65% ) o f k e to n e  2.

3-B en zo y l-(0 -a lky lo x im e)-6 -p h en y lp yrid a zin es  
(5a,b) (M ethod  A ):  A  so lu tion  of 2.60 g (10 m m ol) 
o f 2 in 20 m l o f e th an o l con ta in ing  30 m m ol of ap 
p ro p ria te  alkoxylam ine hydroch lo ride , 10 ml of 
w ater, and  10 ml o f 10%  sodium  hydroxide was 
refluxed  fo r 1.5 h, w ork  up  according to  4. Yield:
2.41 g (79% ) o f 5a and  2.13 g (74% ) o f 5b, respec
tively. -  M S (70 ev): fo r 5a, m /z  (% ), 303 (84), 302 
(100), 274 (65), 258 (31), 244 (94), 104 (381), 77 
(98), 51 (67).

M eth o d  B: T he ap p ro p ria te  dialkylsulfate 
(30 m m l) w as ad d ed  in po rtio n s to  a stirred  so lu
tion  o f 2.75 g (10 m m ol) o f 4 in 20 ml of e thano l 
and  10 ml o f 10%  sod ium  hydroxide. S tirring  was 
co n tin u ed  fo r 1 h a t ro o m  tem p era tu re , the  excess 
d ia lky lsu lfa te  was ev a p o ra te d  in vacuo , then  
100 m l o f w a te r was added . The sep ara ted  p rec ip i
ta te  was crystallized  from  th e  ap p ro p ria te  solvent. 
Y ield: 1.14 g (37% ) o f 5a and  2.41 g (83% ) of 5b.

3-C arboxanilide-6-phenylpyridazine  (6): A  m ix
tu re  o f (10 m m ol) o f 4 o r 5a and  30 g o f polyp- 
hosphoric  acid was k ep t a t 110 °C w ith stirring  for 
1 h, the  m ix tu re  was coo led , 100 g of ice was added  
and  the  iso la ted  p ro d u c t was crystallized from  ace- 
ton itrile . Y ield: 1.98 g (72% ) and  1.87 g (68% ) 
respectively. -  2 -D 'H  N M R , 13C N M R : (Fig. 1). -  
MS (70 ev): m /z  (% ), 275 (99), 274 (81), 182 (2), 
156 (25), 120 (2), 104 (100), 92 (6), 78 (6), 77 (59), 
53 (99).

N -(6 -P henylpyridazin -3 -yl)benzam ide  (7): This 
com pound  was o b ta in ed  as co lourless crystals 
from  ethano l, m.p. 2 3 1 -2 3 2  °C. -  2 -D 'H  N M R , 
13C N M R  (Fig. 2).

C 17H n N , 0  (275.31)
C alcd C 74.17 H  4.76 N 15.26% ,
F ound C 73.91 H  4.54 N 15.08% .

3-B enzoyl-N -arylhydrazone-6 -phenyl- 
pyridazines  (8a-c) (G eneral procedure): A  so lu tion  
of pheny lhydrazine  hyd roch lo ride  o r its m -, p -  
ch loro  analogue (10 m m ol) and  2 g o f sod ium  ac e 
ta te  in 10 ml of w a te r was ad d ed  to  2.60 g 
(10 m m ol) o f 2 in 30 m l o f m ethano l, th en  th e  m ix
tu re  was refluxed  for 1 h. The p rec ip ita te  w as crys
tallized from  the  ap p ro p ria te  so lven t to  yield 
2.52 g (62% ), 3.11 g (69% ), 3.41 g (89% ) o f 8a,8b 
o r 8c respectively. -  IR : v -  3078 (N H ).

a -(6 -P henylpyridazin -3 -y l)benzy lch loride  (9): 
Thionyl ch loride (2 m l) was added  to  a s tirred  sus
pension of 2.62 g (10 m m ol) o f 3 in 100 ml o f dry 
to luene at 0 °C w ith in  15 min. T he m ix tu re was 
allow ed to  w arm  up to  room  te m p e ra tu re  and  then  
stirred  for 3 h. A  sa tu ra te d  so lu tion  of aq u eo u s 
sodium  hydrogen  ca rb o n a te  was ad d ed  a t 0 °C. 
The aq u eo u s layer w as ex trac ted  w ith d ich loro- 
m ethane , the  com bined  organic ex tracts  w ere 
dried  over an hydrous sodium  su lfate, and  then  
co n cen tra ted  in vacuo. T he residue  w as crysta l
lized from  cyclohexane to  yield 1.72 g (82% ).

a-(6-P henylpyridazin-3-yl)benzylam ines  (lOa-d): 
(G eneral procedure): A  m ix ture o f 1.40 g (5 m m ol) 
o f 9 and  20 m m ol o f the  a p p ro p ria te  am ine in 
15 ml of e th an o l was refluxed  fo r 5 - 7  h. A fte r  
cooling, the p rec ip ita te  was crysta llized  from  a p 
p ro p ria te  so lvent to  yield 0.89 g (62% ), 1.52 g 
(67% ), 1.29 g (79% ), o r 1.19 g (6 6 % ) of 10a, 10b, 
10c o r lOd respectively. -  MS (70 ev): o f 10b, m /z  
(% )  315 (0.6), 271 (16), 246 (100), 245 (35), 115
(12), 77(8), 70(2).

a -(6 -P heny lpyridazin -3 -y l)benzy lhydrazine  (11): 
To a s tirred  sam ple o f 30 ml of hyd raz ine  h y d ra te  
a so lu tion  o f 1.40 g (5 m m ol) of 9 in 10 ml o f m e th 
anol was added  dropw ise at ro o m  te m p e ra tu re  
w ithin 30 min. T he stirring  was co n tin u ed  fo r 3 h. 
The excess hydraz ine and  e th an o l w ere ev ap o 
ra te d  in vacuo. T he residue was crystallized  from  
ethano l. Yield: 1.14 g (83% ). -  IR : v  = 3192 (N H ), 
v  = 3057 (N H 2). -  M S (70 ev): m /z ( % ) 276 (20), 
275 (2), 199 (12), 121 (100), 119 (10), 77 (35).

N, N  '-Bis [ a - (6 -phenylpyridazin  -3-yl) b enzyl']- 
hydrazine  (12): A  m ix tu re  of 2.8 g (10 m m ol) o f 9 
and 10 m l of hydraz ine  hyd rate  in 20 ml of e th an o l 
was refluxed  fo r 2 h. T he excess hydraz ine  h y d ra te
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and  so lven t w ere rem oved  in vacuo. The residue 
was crystallized  from  D M F  and  w ate r (8:1). Yield:
2.31 g (89% ). -  IR : v  = 3300 -3 0 5 0  (N H -N H ).

a-(3-P henyl-6-ch loropyridazin-4-yl)phenylace- 
tonitrile  (15): To a stirred  so lu tion  of 2.9 g 
(18.33 m m ol) o f p h en y lace to n itrile  in 40 ml o f dry 
to lu en e  1.9 g ( 47.5 m m ol) o f sod ium  am ide was 
added  in po rtio n s at 0 °C. T hen  5.63 g (25 m m ol) 
o f 3 -phenyl-4 ,6 -d ich lo ropyridazine was added . The 
m ix ture was w orked  up  according to  ref. [8], Yield:
5.6 g (70% ) m.p. 13 8 -1 3 9  °C (e th an o l), -  IR : v = 
2221 (C N ). -  'H  N M R  (D M S O -d 6): (3 = 8.11 (s,
1H, pyridaz ine  H -5), 6 .9 2 -7 .0 7  (m , 2H , Ph-2 ,6),
7 .21 -7 .61  (m , 8H , Ph-3 ,4,5, C 6H s-pyridazine), 5.93 
(s, 1H, P hC H ).

C 18H 12C1N3 (305.77)
C alcd C 70.71 H  3.96 N 13.74% ,
F ound  C 71.00 H  3.89 N  13.75% .

4-B enzoyl-3 -phenyl-6 -ch loropyridazine  (16): A  
so lu tion  o f 3.06 g (10 m m ol) o f 15, 15 m l of 30%  
N aO H  and  0.23 g (1 m m ol) of trie thy lbenzy lam - 
m onium  ch lo ride  in  50 ml of m e th an o l th en  the

m ixture was w orked  up ana logous to  the  p rep a ra - 
tione of 2. Yield: 2.8 g (83% ) m .p 70- 71 °C. -  IR: 
v = 1669 (C = 0 ) . -  'H  N M R  (D M S O -d 6): d = 
8.21(s, 1H, pyridazine H -5), 7 .6 7 -7 .3 9  (m , 10H, 
Ph).

4-B enzoyloxim e-3-phenyl-6 -ch loropyridazine
(17): A  so lu tion  of 1.47 g (5 m m ol) o f 16 in 20 ml 
of m ethano l was added  to  a so lu tion  o f 1.04 g 
(15 m m ol) o f hydroxylam ine hyd ro ch lo rid e  in 5 ml 
o f w ater and  5 ml of 10% sod ium  hydrox ide then  
the m ix ture was w orked  up ana logous to  the  p re p 
a ra tion  of 4. Yield: 1.12 g (72% ) m.p. > 300 °C 
(D M F). -  IR: v = 3220 (O H ). - ]H  N M R  (D M S O - 
d6): d = 8.33 (s, 1H, pyridazine H -5), 7 .7 9 -7 .4 2  (m, 
10H, Ph), 12.11 (s, 1H, O H ).

C 17H 12C1N30  (309.75)
C alcd C 65.91 H  3.90 N 13.57% ,
Found C 65.72 H  3.50 N  13.50% .
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