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The products of the reaction of 1-chloro-  and 1,4-chlorophthalazines with hydrazine are  the 
E i somers  of the hydrazones of the corresponding phthalazone ra ther  than hydrazinophthalazines,  
as previously assumed.  The hydrazones of 2-methylphtalazones exist in the Z form. 

The products  of the react ion of 1-chloro-  and 1,4-dichlorophthalazine with hydrazine [3] have been as -  
signed 1-hydrazinophthalazine and 1-hydrazino-4-chlorophthalazine  s t ruc tures ,  respect ively  (the f i rs t  of these 
products  has found pr:lctical application as the hypotensive preparat ion apress in  [2]). The s t ruc tures  of these 
compounds (I and IV) have not been studied, although ~e-hydrazino derivatives of azacycles  may exist in the 
heta .rylhydrazine form (2-pyridyl- ,  2-quinolyl, and 1 ,q ,4~tr iaza-2-carbazolylhydrazines  [4, 5]) o r  in the tau- 
tomer ic  hydrazone form (pyridazone hydrazones [6]). It is known that I displays dual reactivity.  On oxidation 
it is converted to i)hthalazinc [71, and it un(le~g'oes reaction with carboxylic acid derivat ive to give 3-R-1,2 ,4-  
tr iazolo[3,4-a]phthMazinesl3,8];  this can be explained by interconvers ion or  equilibrium between the hydrazine 
and hydrazone forms ['3]. 

In o rde r  to study this problem we compared the data from the IR, PMR, and UV spect ra  of I and IV and 
their  methylated analogs, which have fixed hydrazine (XVIII) or  hydrazono s t ruc tures  (III, V, and VI), the prod-  
uct of" reaction ef 1-chlorophthalazine (XII1) with methylhydrazine (II), and a number  of compounds having 
authentic phthalazine s t ruc ture  19-12] (XII-XVII) (Tables 1 and 2). 

The UV spect ra  of f)hthalazone VIii and 4-phthalazone X (Tables 1 and 2) have two absorption bands and 
are s imi la r  to the Sl)ectra of their  2-methyl derivatives (13< and XI); this cord'irms the conclusion regarding 
the phthalazonc s t ruc ture  of VIII (and, consequently, of X), which was drawn on the basis  of the IR spec t ra  [9]. 
The introduction of a methyl group in the 2 position (phthalazones IX and XI) leads to a small  bathochromic 
shift of the long.rave band (A), 8-9rim). The introduction of a chlorine atom in the 4 posit ion (X and XI) leads 
to a small  bathochromic of shift of the long~vave tAX 8-9 nm) and shortwave (A~ 4-6 maa) bands. At t h e s a m e  
time, the UV spect rum of 1-chloro-4-methoxyphthalazine  XVI (Table 2), which has a fixed aromat ic  sys tem 
0ike other  phthalazines XII-XVI). differs sharply from the spect ra  of phthalazones VIII-XI. 

The UV spect ra  of I and IV, like the spect ra  of phthalazones VIII-XI, have two absorption bands, but they 
are found in the longer-wavelength portion of the spect rum (Table 1 and Fig. 1). 

The UV spectra  of I and IV are s imi la r  to one another and to the spect ra  of 2-methylphthalazone hy- 
drazone 0II) and 2-mcthyl -4-chlorophthalazone hydrazone (V) but differ markedly  from the spectrum of 1- 
(~-methylhydrazino)-4-chlorophthalazine (XVIII). Consequently, these compounds have phthalazone hydrazone 
(I) and 4-chlorophthalazone hydrazone (IV) s t ruc tures  ra ther  than hydrazinophthalazine s t ruc tures ,  as p re -  
viously postulated [2, 31. In attempts to synthesize another model compound with a fixed hydrazine s t r u c t u r e -  
1-(a~methylhydrazino)phthalazine - b y  reaction of 1-chlorophthalazine with methylhydrazine by the method in 
[8] we isolated only II. Its UV spect rum differs markedly from the spect rum of hydrazine XVIII but is s imi la r  
to the spect ra  of hydrazones I and III-V (Table 1 and Fig. 1). In contras t  to hydrazine XVIIL II does not 

*See [1] for communicat ion NXXIX. 
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TABLE 1. Phthalazones VIII-XI, Hydrazones I-VI, and Imine VII 
R 

 Lit 
tI 
z 

C o m - [  
pound [ W rap, ~ 

UV 
nm 

340 (3,66); 275 (4,15) 
344 (3,70); 279 (4,15) 

I H H N N H 2  170--172 I 
II H H NNHCHz 107--108 I 

III H CHs NNH2 86--88 I 
IV CI H NNH2 200"r t 

V CI CH3 N N H 2  106--1081 
VI CI CH3 NN(CH3)2 B7--70 l 

VII CI CHz NH 100--1041 
VIII H H O ~.a:; 

IX H CH3 O 
X C1 H O . . . . .  

XI CI CHz O 128--130 I 

* T h i s  i s  t h e  VNH b a n d  of  t h e  h y d r a z o n e  

t W i t h  d e c o m p o s i t i o n .  

$ V c =  O. 

355 (3,64); 280 (4,00) 
333 (3,84); 279 (4,11) 
350 (3,56); 285 (4,08) 
355 (3,54); 275 (4,00) 
320 (3,78); 275 (4,00) 
286 {3,90); 254 (3,95) 
294 (3,90}; 255 (3,87} 
294 (3,79}; 258 (4,00) 
303 (3,84); 261 (3,69) 

Xmax] I IR spectrum, Vmax, spectrum, 
(log e), dioxane [ cm-I (mineral oil) 

NH2 I NH C=N 

3290,3192 3225 ;1630 
- -  3215 ;1648 

3297"i 
3310,3188 - -  1650 
3296,3168 3256 i1650 
[3314,31741 -- ]1665 

1613 
1672~ 

1680~ 

f r a g m e n t .  

T A B L E  2. P r o p e r t i e s  of  P h t h a l a z i n e  D e r i v a t i v e s  X I I - X V I I I  (in 
d i o x a n e )  

R 

R' 

UV spectrum, 
Compound R it' mp, *C Xmax, nm (log e) 

Xll 
XIII 
XIV 
XV 

XVI 
XVII 

XVIII 

H 
H 
CI 
OPh 
CI 
CI 
CI 

H 
CI 
CI 
OPh 
OCH3 
N (CH~) 2 
N (CH3) NH2 

90 
115" 
165 
222 
108 
101 

141--141,59 

262 (3,62) 
266 (3,64) 
260 (3,71) 
275 (4,53) 
273 (3,88) 
320 (3,76) 
315 (3,90) 

* A c c o r d i n g  to  [22], t h i s  c o m p o u n d  h a s  m p  113 ~ (rap 1 1 9 - 1 2 0  [23]). 

t U m a  x NH 2 ( m i n e r a l  o i l )  3292 and 3199 c m  - i ,  5 m a x N H  2 1640 (w) 
e r a -  1 

D 
Or8 

0,5 

074 

O,2 

F i g .  1. 

5 
k 

A . , n m  
! i i I ~ .  

250 300 350 400 500 

UV s p e c t r a  in  d i o x a n e :  1) I; 2) VIII ;  3) II; 4) 

III;  5) XVII I .  
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react  with a romat ic  aldehydes. These data constitute evidence that II is a phthalazone methylhy- 
drazone.  

Replacement of the oxygen atom by an imino group on passing f rom 2-methyl-4-chlorophtha!azine  
(XI) to its imine (VII) leads to a distinctly expressed bathochromic shift of both absorption bands (AX ~ 15 
nm); this was previously  observed in the case  of succinamide and its imino derivatives and is explained 
by the difference in the electronegativit ies of the nitrogen and oxygen atoms [13]. Replacement of the oxy- 
gen atom by a nitrogen atom on pass ing f rom 4-methoxy-  0(VI) to 4-dimethylamino-1-chlorophthalazine 
(XVII) brings about an even more  distinct bathochromic shift (AA ~ 47 nm); this is also associated with 

the higher capacity of the unshared pa i r  of electrons of the nitrogen atom for conjugation with the r sys -  
tem.  

The expected bathochromic shift of both bands (&X ~ 30 nm and &X' ~ 8 nm), which is a consequence 
of the manifestat ion in hydrazone V of p - r  conjugation of the unshared pai r  of the amine nitrogen atom 
with the 7r electrons of the imine bond and the heterocycle  [4, 14], is observed on passing f rom imine VII 
to hydrazone V, whereas a hypsochromic shift (AX ~5 nm), although small,  occurs  on pass ing f rom 1-chloro-  
4-dimethyl-aminophthalazine XVII to hydrazine XVIII. These facts once again confirm the hydrazone s t ruc-  
ture  of I, II, and IV. 

Quantum-chemical  calculations within the v approximation {I-Iiickel method) for  2-hydrazinopyridine 
and 1-hydrazinophthalazine also indicate the preferableness  of the hydrazone form of I. However, the re-  
sults of the calculations (Table 3) depend on the ratio of the electronegativi t ies of the atoms in the f rag-  
ment under discussion and the nature of the heterocycle .  

The coulombic integral of the imine nitrogen atom (6 N) was assumed to be 0.5B in the calculations 
[15, 16], whereas the resonance integrals of all of the bonds were taken to be equal to ft. As seen f rom 
Table 3, an increase  in the coulombic integral of the amine nitrogen atom to 1.5 fl leads to preferableness  
of the hydrazine form both for 2-hydrazinopyridine and for  1-hydrazinophthalazine.  The preferableness  
of the form with an exocyclic multiple bond is determined by the degree of part icipation of the terminal  
heteroatom in conjugation, which decreases  as its electronegativity increases .  Replacement of the imine 
nitrogen atom by oxygen should lead to preferab leness  of the form with an exocyclic multiple bond, where-  
as replacement  of the amine nitrogen atom by oxygen should lead to a tau tomer  with aromat ic  cha rac te r  
of the heteroring.  

The IR spec t ra  also confirm the hydrazone s t ruc ture  of I, II, and IV. Absorption at 1600-1660 cm -1 
(stretching vibrations of the hydrazone C =N bond [14]) is absent in the IR spect ra  of phthalazines XII- 
XVII. Intense absorption at 1650-1670 cm -~ is observed in this region for hydrazones III and V and 2- 
methylphthalazone dimethylhydrazone (VI), whereas intense absorption at 1630-1650 cm-~ is observed 
for  I, II, and IV (Table 1). The ring C=N bond shows up in the IR spec t ra  together  with the ring vibra-  
tions, as attested to by the data for  phthalazones VIII-XI and phthalazines XII-XVIII. The introduction of 
a chlorine atom in the 4 position and of methyl groups in the 2 position or  attached to the amine nitrogen 
atom of hydrazone I leads to a shift Of the C = N (Table 1) to the high-frequency region. Deformation vibra-  
tions of the NH 2 group appear in the same region but the i r  intensity is low. The IR spectrum of hydrazine 
XVIII contains a low-intensity absorption band at 1640 cm-2. This and, above all, the IR spectral  data for  
dimethylhydrazone VI confirm the co r rec tness  of the assignment  of the absorption band of the C =N bond in 
the compounds under consideration. 

There are  three absorption bands in the region of stretching vibrations of NH bonds in the spect ra  
of hydrazones I and IV. The bands at 3290 and 3192 cm -1 for  hydrazone I and at 3296 and 3168 cm -1 for  

TABLE 3. . = h v d r a z i n e -  hydrazone Dependence/XE E E 
in fl Units {fl~20 kcal /mole)  on Coulombic Integral ~x~" 
for  2-Hydrazinopyridine and 1-Hydrazinophthalazine 

2-Hydrazinopyridine phthalazinel -Hydrazino- 

t --0,008 --0,101 
AE~ 0,057 -- 0,037 

0,144 0,O46 

*According to the data in [15]. 
tAccording to the data in [16]. 

1,0" 
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TABLE 4. PMR Spec t ra  of P h t ha l a z i ne  D e r i v a t i v e s  I-XVIII  

C o m -  
p o u n d  

I 
I+H20 

I 
I 
I 

II 
ill 
IV 
IV 
V 

VI 
VI 

VII 
VII 

VIII 
VIII 
VIII 

IX 
X 
X 

XII 
XIV 
XVI 

XVII 
XVI I 

XVIII 
XVIII 

Solvent 

DMSO 
DMSO 
Hexametapol 
Tetramettiylurea 
Dioxane 
DMSO 
DMSO 
DMSO 
Hexametapol 
DMSO 
DMSO 
CC14 
DMSO 
Hexametapol 
Dioxane 
DMSO 
Hexametapol 
DMSO 
DMSO 
Hexametapol 
DMSO 
D MSO 
Chloroform 
DMSO 
CC14 
D MSO 
Hexametapol 

H-5--H-7 H-8 

7,80 d 8,20 m 
7,90d 8,16m 
7,50 d 8,00 m 
7,50d 8,01m 
7,40 n 7,94m 
7.53 d 8,00 m 
7,48m 8,74m 
7,92d 8,t7m 
7,90 t 8,50 m 
7,60 ri 8,76m 
7,88 rr 9,67m 
7,63 II 9,80m 
7~83 rI 8,30m 
7,98 II 8,65m 
7,70d 8,28m 
7,98n: 8,26m 

8,07m, 8,28 m 
7,89m 8,15m 
8,10m 8,33m 
8,09m 8,27m 

8,16 d 
8,25 d 
8,10 m 
7,98 m 
8,02 m 

7,77m J 8,97m 
8,20m [ 9,63m 

~, ppm 

H-4 

8,29 s 
8,47 s 
7,77 s 
7,86s 
7.47S 
7.78s 

8,05s 
8,43 s 
8,59 s 
8,38 s 

9,~s~ 

other protons 

6,58broad signal.3NH 
4,50broad, NH + H20 
6,77broad,3NH 
6,34broad,3NH 
5,48 s, 3NH 

5,21 broad, NH2, 3,37 s, CH3 

7,07 very broad, 3NH 
5,73 broad,NH~, 3,42 s, CH3 

3,60 s, CH3, 2,47 s, 2CHs 
6,76broad. NH, 3,74 s, CHs 
5,61broad, NH. 3,67 s, CH3 
11,3(]broad, NH 
12,76 broad, NH 
13,66 broad. NH 

12,96 broad, NH 
13,90 broad, NH 

4,30 s, CHs 
3,19 s, 2CHa 
3,18 s, 2CHs 
4,98 s, NH2, 3,75 s, CHs 
5,77 broad, NH 2 

*The  H-4  p r o t o n  is  a l so  found in  the  s a m e  p lace .  
t T h e  H-1 p r o t o n  is  a l so  found in  the s a m e  p lace .  

hyd razone  IV (Table  2) should be a s s igned  to the  s t r e t c h i n g  v i b r a t i o n s  of the  amino  group of t h e h y d r a z o n e  
f r a g m e n t ,  w h e r e a s  the  bands  at 3225 cm -~ fo r  I and at 3256 cm -1 for  IV should be  a s s igned  to v i b r a t i o n s  
of the r i ng  NH group .  The  a s s i g n m e n t  of the  a b s o r p t i o n  bands  of the NH group in  hyd razone  II w e r e  made  
s i m i l a r l y  (Tab le  1). 

Hydrazones  I, II, and IV can  ex i s t  in  two g e o m e t r i c a l  f o r m s  (E and Z i s o m e r s  [4, 14]). 

R 

H il 
N N 
"~NH 2 NH2 / 

E isomer Z isomer 

F r o m  the known facts  of the shif t  to weak f ie ld  of the s igna l  of the a r o m a t i c  p r o t o n  in  the 2 p o s i t i o n  in  the  
PMR s p e c t r u m  of the  Z f o r m  of the s e m i c a r b a z o n e  [17] and f l - gua ny l hyd r a z one s  of i s a t i n  [18] (as compared  
with the p o s i t i o n  of the  s igna l  of the ana logous  p r o t o n  in  the E form) i t  ma y  be  a s s u m e d  that  the c h e m i c a l  
shif ts  of the p r o t o n  in  the  8 p o s i t i o n  of the ph tha laz ine  r i ng  should be d i f fe ren t  for  the  Z and E i s o m e r s .  
The iden t i ca l  c h a r a c t e r  of the f o r m s  of the s igna l s  and the c l o s e n e s s  of the pos i t i ons  of the c h e m i c a l  shif ts  
of the a r o m a t i c  p ro tons ,  inc lud ing  H-8 ,  fo r  4 - R - p h t h a l a z o n e  hyd razones  I, II, and IV and ph tha lazone  h y d r a -  
zones  VIII-XI (Table  4 and Fig .  2) m a k e  it  p o s s i b l e  to conclude  that  the hyd razones  ex i s t  in  the E fo rm.  

The p r e f e r a b l e n e s s  of the  E f o r m  of ph tha lazone  hyd razone  I is  c o n f i r m e d  by a c o m p a r i s o n  of the 
e x p e r i m e n t a l  (/~i = 2.13 D, dioxane,  25 ~ and ca lcu la ted  (by the v e c t o r  addi t iv i ty  method,  PI-E = 2.12 D, #I -Z  = 
3.22 D) d ipole  m o m e n t s . *  

The  i n t r o d u c t i o n  of a me thy l  g roup  in the 2 p o s i t i o n  on p a s s i n g  to 2 - m e t h y l - 4 - R - p h t h a l a z o n e h y d r a -  
zones  III and V leads  to a change  in  t h e i r  PMR s p e c t r a  as c o m p a r e d  with the  s p e c t r a  of hyd razones  I, II, 
and IV. The m u l t i p l e t  s igna l  of the 5 - 7 - H  p r o t ons  of h y d r a z o n e s  lII and V is  shif ted somewhat  to s t r o n g e r  
f ie ld ,  w h e r e a s  the s igna l  of the  8-H p r o t o n  is shif ted a p p r e c i a b l y  to w e a k e r  f ield (A6 0.54 ppm) and ap-  
p r o a c h e s  the pos i t i on  of the s igna l  of the  8-H p r o t o n  in the s p e c t r u m  of h y d r a z i n e  XVI I I .  The shif t  of the 
8 - H p r o t o n  in  the  s p e c t r u m  of d i m e t h y l h y d r a z o n e  VI is  e s p e c i a l l y  s ign i f i can t  even  on c o m p a r i s o n  with 
h y d r a z o n e  V(A6 0,91 ppm) (Fig. 2). Consequent ly ,  the i n t r o d u c t i o n  of a me thy l  group in  the 2 p o s i t i o n l e a d s  
to change  in  the con f igu ra t i on  of the h y d r a z o n e  f r a g m e n t ,  and h y d r a z o n e s  III, V, and VI ex is t  in  the Z fo rm.  

*See [19] fo r  the  bond m o m e n t s .  
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Fig. 2. PMR spectra :  
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..~...~_._..~L § ~ 

- ~ ,. +80 ~ 
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~ -  - ' ~  - - - - 2 0 ' *  

ppm ppm 

Fig. 3 

a) VIII (in DMSO); b) I (in DMSO); c ) x v n I  
(in DMSO); d) VI (in CC14)(the gain was reduced for the methyl 
groups).  

Fig. 3. Signal of  the protons of the NH groups of phthalazone 
hydrazones {I) in the PMR spec t ra  in t e t ramethylurea  at various 
t empera tures .  

TABLE 5. Calculated and Experimental Dipole Moments for  
the Z Form of Hydrazones IH, V, and VI 

R 

C 3 

P"~ R' 

Compound -.~ p calc., D 
o=o and 180 ~ 0 =90 ~ 

I 
I I I [ 3,95 
V [ 3,51 

VI 2,98 

2.53 
2,69 
2,42 

8=270 ~ 

5,06 
4,26 
3,42 

p exptL, D 

2,19 
2,66 
2,57 

An examination of B r t eg l eb -S tua r t  models shows the impossibili ty of f ree  rotation of the dimethyl- 
amino group about the N - N  bond in hydrazone VI, and the presence  of a singlet of two methyl groups in 
its PMR spect rum [6(CH3)2 2.47 ppm] can therefore  be considered to be an indication of the nonplanar s t ruc-  
ture of hydrazone VI. A compar ison of the experimental and calculated (by the vec tor  addittvity method) 
dipole moments  for dimethylhydrazone VI and hydrazones III and V confirms the assumption of ~90 ~ rota-  
tion of about the N--N bond, during which the substituents attached to the amine nitrogen atom are  spatially 
removed f rom the benzene ring (Table 5). 

In the spect ra  of hydrazones I and IV, in addition to signals of aromat ic  protons,  one should have 
expected two signals of protons of NH 2 and NH groups.  In reality,  only one singlet (3H) is observed in the 
spectra  of hydrazones I and IV (Table 4). The low solubility of hydrazone IV in organic solvents made it 
impossible to make a sufficiently complete study of the dependence of the position of the signal of the NH 
proton on the nature of the solvent. The addition of water  to solutions of hydrazone I leads to rapid broad-  
ening and merging of the signals of the protons of the NH groups with the signals of the protons of water  
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TABLE 6. Dependence of 2tma x (nm) and log e in the UV Spectra 
of Hydrazones I and IV on the Nature of the Solvent 

Solvent i iv 

DMSO 
Dioxane 
Isooctane 
Acetonitrile 
Methanol 

340 277 
340 (3,66) 275 (4,15) 
332 (3,48) 273 (3,70) 
320 (3,68} 273 (4,11) 
318 (3,88) 273 (4,11) 

335 281 
333 (3,85) 279 (4,11) 
328 (3,04) 275 (3,38} 
318 {3,88} 275 (3,90} 
318 (3,82} 274 (3,93) 

[20]. An increase  in the t empera tu re  leads to narrowing of the signal and shifting of it to s t ronger  field, 
whereas a dec rease  in the t empera tu re  leads to broadening and a shift to weaker  field (Fig. 3). The de- 
pendence of the posit ion of the signal of the protons of the NH groups on the polar i ty  of the solvent (Table 
4), the tempera ture ,  and the addition of a proton donor ffI20 ) provides evidence that an intermolecular  p ro -  
ton exchange leading to merging of the signals of the protons of the NH 2 and NH groups occurs  in solutions 
of hydrazone I. 

The assumption of the in t ramolecular  cha rac te r  of proton exchange in hydrazones I and IV with pa r -  
t ictpation of the tau tomer ic  hydrazine form (or of a dipolar s t ructure)  and the assumption of the possibili ty 
of their  existence in a d imer ic  form with a 1,2,4,5-tetrazine ring [21] are  not confirmed by data f rom the 
dependence of the UV spec t ra  of hydrazones I and IV on the solvent (only one type of chromophoric  sys-  
tem shows up, Table 6), IR spect roscopic  data (the p resence  of three NH bands), and a study of the char-  
ac te r  of the PMR spect rum of hydrazone I at various t empera tu res .  

E X P E R I M E N T A L  

The UV spectra were recorded with a Specord UV-vis spectrophotometer. The IR spectra were 
recorded with a UR-20 spectrometer. The PMR spectra were recorded with RYa-2305 and T-60 spectrom- 
eters (60 MHz) with tetramethylsilane (TMS) as the internal standard. The chemical shifts were measured 
on the 6 scale with an accuracy of up to 0.01 ppm. The melting points were determined with a Boer[us 
microscope stage. The homogeneity of the substances was monitored in a thin layer of aluminum oxide 
by elution with petroleum ether-benzene or petroleum ether-dioxane and development with iodine vapors. 

Compounds I, IV, and VIII-XVI were obtained by the methods in [22-28]. The synthesis of 2-methyl- 
phthalazone hydrazone (lII) and 2-methyl-4-chlorophthalazone hydrazone (V) will be presented separately. 

1,4-Diehloro-2-methylphthalazinium Methylsulfate. A 5-g (25 mmole) sample of 1,4-chlorophthalazine 
(XIV) was sprinkled into a mixture of 5 ml (0.04 mole) of dimethyl sulfate in I0 ml of chlorobenzene, after 
which the mixture was heated slowly until XIV dissolved completely, and the resulting mixture was allowed 
to stand at a temperature close to the boiling point for 3-5 min. It was then cooled at -i0 ~ for 5-7 h, and 
the resulting precipitate was removed by filtration, washed two to three times with cold benzene, and vac- 
uum dried to give 3.2 g (36%) of a white crystalline powder. 

2-Methyl-4-chlorophthalazone Imine (VII). A 3.2-g (0.01 mole) sample of 1,4-dichloro-2-methyl- 
phthalazinium methylsulfate was dissolved rapidly in 50 ml of water, and the solution was poured imme- 
diately with stirring into 50 ml of 30% ammonium hydroxide. The mixture was then allowed to stand at 
room temperature for 2-3 h, after which it was filtered to give 1.65 g (85%) of Vll as a white crystalline 
powder with nap 100-104 ~ (after two recrystallizations from 40% methanol). Found: C 55.7; H 3.9; C1 18.0; 
N 21.6%. CoHsCIN 3. Calculated: C 55.8; H 4.1; Cl 18.3; N 21.7%. 

2-Methylphthalazone Dimethylhydrazone (VI). A 3.2-g (0.01 mole) sample of 1,4-dichloro-2-methyl- 
phthalazinium methylsulfate was dissolved rapidly in 50 ml of water, and the solution was immediately 
poured into 20 ml of 70-80% aqueous N,N-dimethylhydrazine. The mixture was allowed to stand at room 
temperature for 1 h, and hydrazone Vl was then extracted with chloroform. The solvent was removed 
from the extract by evaporation to dryness, and the residue was chromatographed [with aluminum oxide 
as the absorbent and petroleum ether-dioxane (I : I) as the eluent] to give 0.96 g (37%) of yellow needles 
of hydrazone Vl with rap 67-70 ~ (from ether). Found: C 55.9; H 5.4; CI 15.2; N 23.6%. C11HI3CIN 4. Calcu- 
lated: C 55.8; H 5.5; Cl 15.0; N 23.7%. 

1-(~-Methylhydrazino)-4-chlorophthalazine (XVIII). A 3-g sample of 1,4-dichlorophthalazine (XIV) 
was sprinkled into a hot mixture  of 8 ml of methylhydrazine in 20 ml of ethanol, and the mixture was heated 
slowly until XIV dissolved completely.  The mixture  was then cooled slowly and allowed to stand at room 
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t empera tu re  for  2 h. The result ing voluminous prec ip i ta te  was washed thoroughly with wa te r  to give 2.4 g 
(80~) of white needles of Xu with mp 141-141.5 ~ (from alcohol). Found: C 52.0; H 4.2; C117.3; N 26.6%. 
CgHgC1N 4. Calculated: C 51.8; H 4.3; C1 17.0; N 26.9%. 

1-Chloro-4-dimethylaminophthalazine (XVII). A total of 10 ml of a 33% solution of dimethylamine 
was added to a hot solution of 1 g (5 mmole) of 1,4-dichlorophthalazine in 15 ml of DMF, and the mixture  
was heated modera te ly  at 150-170 ~ for  15 rain. It was then cooled, 10 ml of 33% dimethylamine solution 
was added, and the mix ture  was heated at 150-170 ~ for  15 min. The product  was precipi ta ted by the addi- 
tion of water  to give 0.93 g (85%) of white needles of XVII with mp 101 ~ (from methanol).  Found: C 57.3; 
H 4.7; C1 17.3; N 20.2%. CloHloC1N 3. Calculated: C 57.8; H 4.8; C1 17.1; N 20.2%. 
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