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Alkyl  de r i va t i ve s  of 2 - ( 1 - p y r a z o l y l ) - 4 ( 3 H ) - p y r i m i d i n o n e  w e r e  syn thes i zed  and c o n v e r t e d  to 
4 - c h l o r o - ,  4 - a r y l a m i n o - ,  and 4 - h y d r a z i n o - 2 - ( 1 - p y r a z o l y l ) p y r i m i d i n e s .  The c o r r e s p o n d i n g  
hyd razones  w e r e  obta ined by r e a c t i o n  of 5 - e t h y l - 2 - h y d r a z i n o - 6 - m e t h y l - 2 -  ( 4 - e t h y l - 3 , 5 - d i - n -  
p r o p y l p y r a z o l y l ) p y r i m i d i n e  with isat in and sa l i cy la ldehyde .  The UV and IR s p e c t r a  of the 
syn thes i zed  compounds  w e r e  s tudied.  It was  e s t ab l i shed  that the hyd razones  contain  in t r a -  
m o l e c u l a r  hydrogen  bonds.  

In a cont inuat ion of  r e s e a r c h  on the syn thes i s  and study of a z a h e t e r o c y c l i c  l igands [I ,  2] we have obtained,  as  
d e s c r i b e d  in [3-5] (scheme),  alkyl  de r iva t ives  of 2 - ( 1 - p y r a z o l y l ) - 4 ( 3 H ) - p y r i m i d i n o n e  (III-V). The s t r u c t u r e s  of 
the compounds  obta ined w e r e  c o n f i r m e d  by the r e su l t s  of e l e m e n t a r y  analysis  (Table 1), the UV (Table 2) and 
IR spec t r a ,  and c h e m i c a l  t r a n s f o r m a t i o n s .  

The IR s p e c t r a  of dilute so lu t ions  of I I I -V in CC14 conta in  a band of s t r e t ch ing  v ib ra t ions  of an N - H  bond 
(3385 c m  -1) and an " amide  I" band (1678 cm-1) i  this indicates  that they have an amide  s t r u c t u r e .  A shif t  of the 
abso rp t ion  bands  is o b s e r v e d  in the UV s p e c t r a  of I -V in 1 N ethanol ic  KOH as c o m p a r e d  with the UV s p e c t r a  of 
solut ions  in ethanol;  this is expla ined by a change  in the conjugat ion cha in  in the anions as  c o m p a r e d  with the 
neu t ra l  mo lecu le s .  

As in [6, 7], 4 - c h l o r o -  (VI, VII), 4 -  (p -n -bu ty lpheny lamino) ,  (VIII) and 4 - h y d r a z i n o - 2 -  (1-pyrazolyl )  p y r i m -  
idines (IX, X) w e r e  obtained s u c c e s s i v e l y  f r o m  IV and V. The l a t t e r  w e r e  c o n v e r t e d  to h y d r a z o n e s  (XI, XII) 
by  r e a c t i o n  with isa t in  and sa l i cy la ldehyde  in ethanol.  

TABLE 1. Synthes ized  Compounds  

C o m -  

,ound 

11 

V 
VI c 

VII 
V I I I .  

IX ~ 
X 

X[ 
X11 

rap, "ca 
C 

2:36 (dec.) 50.1 7,2 
134,5--135,5 62,4 6,8 

137--t37,4 58,6 5,8 
99,5- 100,5 68,1 8,8 
62,5--63,5 54,2 5,3 
58,4--59,4 64,6 7,8 
144--145 74.8 9.3 
214--215 55.2 6,8 

161,5--- 162,5 65,3 9,1 
182--184 67,9 7,2 
192--194 69,4 7,4 

Found, % [ Empirical 
] H I N [ formula 

'33,6 
24,0 
27,1 
18,0 
25.4 
17,0 
15,6 
38,6 
25,7 
21,6 
19,4 

CJil~N.,O 
C,.~HI~N~O 
CIoH,2N40 
CtsH28N40 
CIoHuN4Cl 
CtsH27N4C[ 

C28H41Ns 
C~oHHN~ 
Cjst-13oN6 

C26H33N70 
C25H33N60 

Calc., % 

50,0 7,2 
62,1 6,9 
58,8 5,9 
68,3 8,9 
53,9 5,0 
64,4 8.1 
75,1 9,2 
55,0 6,5 
65.4 9,2 
68,0 7.2 
69,3 7:7 

33,3 
24.1 
27,4 
17.7 
25.2 
16:7 
15,6 
38,5 
25,4 
21,3 
19,4 

Yield 
% 

54 
75 
80 
55 
88 
74 
58 
74 
88 
97 
88 

aCompound  II was  r e c r y s t a l l i z e d  f r o m  methanol ,  I I I -V and 
V I H - X I w e r e  r e c r y s t a l l i z e d  f r o m  ethanol,  VI and VII w e r e  r e -  
c r y s t a l l i z e d  f r o m  hexane,  and XII was  r e c r y s t a l l i z e d  f r o m  
heptane.  
bThis  compound  had mp 135-137~ [3]. 
CThis compound had mp 57~ and was  obtained in 55% y ie ld  [6]. 
dThis  compound  had mp 183-184~ and was  obta ined in 72.5% 
y ie ld  [6]. 
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T A B L E  2.  UV S p e c t r a  of  1 0 - 4 - 1 0  -5 M S o l u t i o n s  of  t he  S y n t h e s i z e d  
C o m p o u n d s  

/~n,.~, nrrl(lg s C o m -  

p o u n d  ethanol I N KOH in ethanol 

II 
lII 
IV 
V 

VI 
VII 

VIII 
X 

XI 

XII 

236 (3.36). 294 (3,22) 
250 (3,88), 278 (3,64} 
2-17 (3.64), 270 (3,35}a 
256 (4,11), 300 (4,22) 
260 {4,20), 270 (4,16)a 

275 (4,20) 
260 (4,02} 

260 (4,I0}, 280 (3.92.1a 
250 (3,58). 268 (3,52), 
280 {3,48)a, 296 (3,45), 
3t0 (3,46}. 336 (3.65), 

395 (3,60) a 
260 (4,101, 384 (3,95), 
464 (3.80), 494 (3,90} 

242 (8.62), 282 (3,85} 
250 (4,15), 280 (4,02) 
245 (3,91}, 277 (3,76} 

238 (-1,13), 258 (4,19}. 281 (4.I3) 
265 (4.25} 
275 (4.20) 

25(} (4.25). 265 (t,15)a 
269 (4,38} 

260 (3,52), 315 (3,20), 370 (3,18) 

'-)60 bi.5 I), 385 (4,41 ), 460 (4,00) 

a ~ o u l d e r .  

The K{ s p e c t r u m  of a di lute  so lu t ion  of  VIII in CCI 4 conta ins  a band at 3465 c m  - t ,  wh ich  is  c h a r a c t e r i s t i c  
for  the s t r e t c h i n g  v i b r a t i o n s  of  a n o n a s s o c i a t e d  N-- H bond. The IR s p e c t r u m  of a so lu t ion  of h y d r a z o n e  XI in 
c h l o r o f o r m  conta ins  an in t ense  band of s t r e t c h i n g  v i b r a t i o n s  of a C = O  bond at  1720 c m  -~, which  is sh i f t ed  to 
the l o n g - w a v e  reg ion  

R 

N~-~/N II 
I 

IIN 
\ N 1!2 

R 'COCtl R~CO R :! 

1 R = H ,  

R R 

R ' Y / j " ~  0 pO {;l:~ IP~-;-" l l~GI  

N ~, .N II N ~ N  

Il l-Y Vl, VH 

W s ~ -  N. / : ,2 ,  R / R~ 

XII R ~ R ~ N,~N 

/ 
R H...Ok\ /N I t  R3 R~ 

R~ W 

X! 

RI=CHa; 1! 1~=(2,1f~, RI=CIla; ill R=C2Hs. RI=R2=CII:. Ra=H; 
IV, VI, IX R=H, R~=R~=Ctf3, R&=tl; VII, X--Xll R=C2kls. R~=C[t3, R~=n-CalL, 

R:'=C2Its; VII1 R=C.~1f5, R~=C113, R~=n-CaH:, R3=C2H8, R 4= n-C4H9 

a s  c o m p a r e d  w i t h  t he  a b s o r p t i o n  band  of  the  C-~-O bond  in t h e  2 p o s i t i o n  of  i s a t i n  (1772-1775  e m  -1) [8]. The  

s p e c t r u m  of  a d i l u t e  s o l u t i o n  in CC14 c o n t a i n s  a b a n d  a t  3450  c m  -1, w h i c h  c o r r e s p o n d s  to the  N - H  bond  of  the  

i s a t i n  r i n g  [8], and  a b r o a d  band  w i t h  a f i n e  s t r u c t u r e  a t  3 0 0 0 - 3 2 7 0  c m  - t .  The  l a t t e r  is  due  to s u p e r i m p o s i t i o n  

of  the  b a n d s  of  the  s t r e t c h i n g  v i b r a t i o n s  of  a r o m a t i c  C - H  b o n d s  and  the  N - H  bond  of  the  h y d r a z o n e  g r o u p i n g ,  

w h i c h  is  b r o a d e n e d  and  s h i f t e d  to t he  l o n g - w a v e  r e g i o n  of  t he  s p e c t r u m .  The  s h i f t  of t he  a b s o r p t i o n  bands  of  

t he  s t r e t c h i n g  v i b r a t i o n s  of  C-=O and  N - - t t  b o n d s  is  e v i d e n t l y  a s s o c i a t e d  w i t h  the  p r e s e n c e  of  an  i n t r a m o l e e u l a r  
h y d r o g e n  bond  in the  X7 m o l e c u l e .  

The  IR  s p e c t r u m  of  a s o l u t i o n  of  h y d r a z o n e  XH in CC14 c o n t a i n s  i n t e n s e  a b s o r p t i o n  b a n d s  of  a l i p h a t i e  
C - H  b o n d s  a t  2952,  2925,  and  2870  c m  - I  and  of  an  N - - H  bond  a t  3335 c m  -1 and  a b r o a d  band  w i t h  a f i n e  s t r u c -  

1 0 1 3  



ture at 3000-3200 cm -1, which is evidently the superimposi t ion of the absorption bands of a romat ic  C - H  bonds 
and the O - H  bond, which a re  shifted markedly to the long-wave region and broadened due to the formation of 
an in t ramolecular  hydrogen bond. 

The UV spec t ra  of solutions of VIII-XII in 1 N ethanolic KOH differ markedly f rom the UV spect ra  of 
their  ethanol solutions (Table 2); this is explained by the change in the conjugation chain during the formation 
of the anions of these compounds. 

2-(1-Pyrazolyl ) -4{3H)-pyr imidinone derivatives (III-V, VIII) are  of interest  as bidentate ligands, and hy- 
drazones  XI and XII a re  of interest  as tetradentate ligands [9]. A special  communicat ion will be devoted to the 
study of the complexing ability of the ligands obtained in the present  r e sea rch .  

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

The IR spec t ra  of 5 . 10 -3 M solutions in CC14 and 1 �9 10 -2 M solutions in chloroform of HI-V, VIII, XI, 
and XII in NaC1 cuvettes (d = 1 ram) were  recorded  with a UR-20 spec t rometer .  The spec t ra  of 1 �9 10 -4 M so-  
lutions in CC14 at 2800-3600 cm -1 in NaC1 cuvettes (d = 50 mm) were also investigated. 

The UV spec t ra  of 1 �9 10-4-1 �9 10 -5 M solutions of the synthesized compounds in ethanol and 1 N ethanolic 
KOH were  r e c o r d e d  with a Hitachi EPS-3T spect rophotometer  in quartz cuvettes (d = 10 mm). The maxima of 
the absorpt ion bands a re  presented in Table 2. 

2-Hydraz ino-6-methyl -4(3H)-pyr imidinone  (1) and 5-e thyl -2-hydraz ino-6-methyl -4(3H)-pyr imidinone  (II) 
were obtained by the method in [10], and the alkyl derivatives of 2 - (1 -pyrazo ly l ) -4  (3H)-pyrimidinone (III-V) 
were obtained by condensation of the appropriate  fl-diketones with I and II in ethanol [3-5]. 

The alkyl derivat ives of 4 -ch loro-2- (1-pyrazo ly l )pyr imid ine  (VI, VII) were obtained by the  method in [6, 
7] by the action of phosphorus oxychloride on IV and V but in the presence  of tr iethylamine (1 mole of t r ie thyl-  
amine pe r  mole of IV or  V was used). 

4- (p-n-Butylphenylamino)- 5- ethyl- 6-methyl-2 - (4- ethyl-3,5-  d i -n-propyl -  1-pyrazolyl)  pyr  imidine (VIID. 
A mixture of 13.0 mmole of p-n-butylanil ine,  6.6 mmole of VII, and 5 ml of dimethylformamide (DMF) was re -  
fluxed for  6 h, af ter  which 100 ml of water  was added, and the excess p-n-butylanil ine and DMF were  removed 
by steam distillation. The residual  mixture was cooled, and the precipi tated VIII was removed by fi l trat ion 
and rec rys ta l l i zed  f rom ethanol. 

4 -Hydraz ino-2- (1-pyrazo ly l )pyr imid ines  (IX, X). These compounds were  obtained by the method in [6]. 

2 - (1 -Pyrazo ly l )pyr imid in -4 -y lhydrazones  (XI, XII). A mixture of 8.8 mmole of X, 8.8 mmole of isatin or  
salicylaldehyde, and  20 ml of ethanol was refluxed for  1 h, af ter  which the ethanol was removed by vacuum dis-  
tillation, and the residue was crys ta l l ized  f rom an appropriate  solvent. 
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