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

The IR spec t ra  of solutions of I Ia-g in ch loroform were recorded  with a UR-20 spec t romete r .  The UV 
spec t ra  were r ecorded  with a Spectromom-202 spec t rophotometer .  The ionization constants in the sulfuric 
a c i d - w a t e r  sys tem were determined by spec t rophotometry  with the same spect rophotometer  for 2 �9 10 -5 M 
solutions at 20 :~1~ The analytical wavelength corresponded to the maximum at 374-392 nm. The equation 
PKR+= H R +log  ([IV]/[III]) was used to find the PKR+ values. The PKR+ value was found f rom seven points 
with a predesignated rel iabil i ty of 0.98. The resul t s  were t rea ted  by the method of least  squares .  

2 -R-3 -Methy l -8 -R ' -10 -pheny l -10 -hydroxy-10H-pyr ido [2 ,3 -b ]ch romenes  (IIa-g). A 20-ml sample of con- 
centrated sulfuric  acid was added to a solution of 3.5 mmole  of Ia-g in 10 ml of acet ic  acid, and the mixture 
was heated on a water  bath for 1-6 h. It was then poured into water ,  and the aqueous mixture  was neutralized 
with sodium carbonate.  The precipi ta te  was removed by fi l trat ion and crysta l l ized f rom ethanol. This method 
was used to obtain IIa-g.  
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The react ion of 3 -me thy l - l - pheny l -5 -py razo l ene  with aryl ideneamino nitr i les in alcohol leads 
to the formati  on of 3-methyl -4  ( 1 -a ry l -2 ,2 -d i  cyanoethyl) -5-pyrazolones ,  whi ch are  readily 
cyclized in the presence  of bases to the corresponding 6 - a m i n o - 5 - c y a n o - 3 - m e t h y l - 4 - a r y l -  
1H,4H-pyrazolo[3,4-b]pyrans .  The s t ruc tu res  of the intermediate  and final products were 
confirmed bythe  IR, UV, PMR, and mass  spec t ra .  

Some derivat ives of 2-amtnopyrans  [1], as well as condensed 2 -amino-3-cyanopyrans  [2], are  pha rma-  
cologically active compounds. They have been tested as pest icides [3] and have been proposed as medicinal 
prepara t ions  that have ant ial lergenic and ant iasthmatic  activity [2]. 2-Aminopyrans  obtained on the basis of 
1,3-dicarbonyl  compounds and unsaturated ni tr i les  with an active double bond are  known [4]. However, very 
little study has thus far  been devoted to 6-aminopyrazolo[3 ,4-b]pyrans .  A single representa t ive  of this se r ies ,  
viz., 6 - amino - l -pheny l -4 ,4 ,5 - t r i cyano - lH ,4H-pyrazo lo [3 ,4 -b ]py ran ,  which wax obtained by the react ion of 
3 - m e t h y l - l - p h e n y l - 5 - p y r a z o l o n e  with te t racyanoethylene by heating the components in Mcohol, has been de- 
scr ibed in the l i t e ra tu re  [5]. However , the  method does not make it possibIe to vary the substituents in var i -  
ous posit ions of the pyran ring. The scope of the method have been extended substantially by a recent ly  pub- 
lished paper [3] in which the addition of malononitr i le  to 4 - a ry l i dene -3 -me thy l - l - pheny l -5 -py razo l i ne s  was 
studied~ 

We have developed a simple convenient method for the preparation of 6-amino-5-cyano-3-methyl-]H,4H- 
pyrazolo[3,4-b]pyrans that consists in the reaction of 3-methy]-l-phenyl-5-pyrazolone with arylidene-malono- 
nitriles (method A). It can be recommended for preparative purposes. 

T. G. Shevchenko Voroshilovgrad State Pedagogical Institute, Voroshilovgrad 348011. Translated f r o m - -  
Khimiya Geterotsiklteheskikh Soedinenii, No. 6, pp. 801-806, June, 1982. Original ar t ic le  submitted May 26, 
1980; revis ion submitted October 28, 1981. 
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It is expedient to c a r r y  out the reac t ion  of 5 -pyrazo lones  with a ry l idenemalonon i t r i l e s  with an equimolar  
ra t io  of the s ta r t ing  components  in methanol  (preferably  absolute) in the p r e s e n c e  of cata lyt ic  amounts of an 
organic  base  (morphol ine ,  d ie thylamine,  p iper id ine ,  etc.) at 30-40~ Under  these  conditions the final p rod -  
ucts were  isolated in high yields  that approached  quanti ta t ive values .  The reac t ion  p roceeds  through a step 
involving the fo rmat ion  of 3 - m e t h y l - l - p h e n y l - 4 - ( 1 - a r y l - 2 , 2 - d i c y a n o e t h y l ) - 5 - p y r a z o l o n e s  (I), which were  i so-  
lated in the reac t ion  of the reagents  in a neut ra l  medium.  

In cont ras t  to the UV s p e c t r a  of cycl ic  py razo lopyrans  II, the UV s p e c t r a  of I contain th ree  absorpt ion  
max i ma .  Thus 3 - m e t h y l - l - p h e n y l - 4 - ( 1 - p h e n y l - 2 , 2 - d i c y a n o e t h y l ) - 5 - p y r a z o l o n e  ( I a ) a b s o r b s  at 207 (log e 4.43), 
245 (log e 4.19), and 273 nm (log e 4.13). The UV spec t r a  of Ib and Ig contain absorp t ion  m a x i m a  at,  r e s p e c -  
t ively,  208 (4.46), 246 (4.27), and 270 (4.23) and 207 (4.44), 247 (4.24), and 269 nm (4.24). Substantial d i f fe r -  
ences a r e  obse rved  in the IR s p e c t r a  of I and H. The IR s p e c t r a  of pyrazo lones  Ia-g  contain a weak absorp t ion  
band of s t re tch ing  vibrat ions  of a cyano group at 2257-2260 cm-1; this is c h a r a c t e r i s t i c  for  unconjugated n i t r i l es .  
To conf i rm the s t r u c t u r e s  of the cycl ic  and noncyelic compounds we r eco rded  the i r  PMR spec t r a ,  which showed 
that pyrazo lones  [a-g  exist  [at l eas t  in solution in dimethyl  sulfoxide (DMSO)] in equi l ibr ium with the t au tomer i c  
5 - h y d r o x y - 3 - m e t h y l - l - p h e n y l - 4 - ( 1 - a r y l - 2 , 2 - d i c y a n o e t h y l ) p y r a z o l e  fo rm (Ill). The ra t io  of these  fo rms  in the 
invest igated examples  r anges  f rom 4 : J to 6 : 1. The PMR s p e c t r a  of I Ia -g  contain two doublets of methyl idyne 
protons  [ (C N)2CH and Ar2CH] at 5.8-6.1 (d) and 4.7-5.1 (d) ppm with J ~7.6 Hz. The signal of the protons  of the 
(CN)2CH group is compl ica ted  by supe r impos i t ion  of the signal of the methyl idyne group of pyrazolone ,  the in- 
t ens i ty  of which, as noted above,  is low. In addition, the PMR s p e c t r a  of these  compounds contain s ignals  of 
protons  of a methyl  group at 2.1-2.3 ppm (s, 3H) and of a benzene r ing at 7.2-8.2 ppm (m, 4H). Moreover ,  the 
s p e c t r u m  of 3 - m e t h y l - l - p h e n y l - 4 - [ 1 - ( 3 - n i t r o p h e n y l ) - 2 , 2 - d i c y a n o e t h y l ] - 5 - p y r a z o l o n e  contains a signal at 8.58 
ppm, which conf i rms  the Ig ~ I I Ig  equi l ibr ium.  However,  a signal of  a hydroxy proton is not observed  in the PMR 
spec t r a  of In-f,  evidently as a consequence of rapid exchange with the protons  of the wa te r  that is p resen t  in 
the solvent .  For  a c l e a r e r  in te rpre ta t ion  of the PMR spec t r a  we synthesized 3 - m e t h y l - 4 [ l - ( 4 - t o l y l ) - 2 , 2 -  
d icyanoe thy l ] -5 -pyrazo lone .  Signals of protons  at 2.02 (s, 3H, CH3), 2.13 (s,  3H, CH3), 4.50 (doublet of a 
dicyanomethyl  group),  5.43 (d, 1H, J = 6 . 9  Hz, Ar2CH) , 7.08 (d, 2H, a r o m a t i c  CH), and 7.27 ppm (d, 2H, J =  
5.1 Hz, a r o m a t i c  CH) a r e  obse rved  in the PMR s p e c t r u m  of this compound. 

The isolated 4 - (2 ,2 -d i cyanoe t hy l ) -5 -py razo lones  Ia -g  undergo cycl izat ion smoothly  to give the c o r r e -  
sponding 6 - a m i n o - 5 - e y a n o - l - p h e n y l - 4 - a r y l - l H , 4 H - p y r a z o l o [ 3 , 4 - b ] p y r a n s  II (method B) in v i r tual ly  quanti tat ive 
yields  under  identifal conditions under the influence of organic  ba se s .  

Compounds II can a lso  be obtained by t h r ee - componen t  condensation of equ imolar  amounts  of 3- me thy l -  
1 -pheny l -5 -pyrazo lone ,  an a r o m a t i c  aldehyde,  and malononi t r i l e  in methanol  in the p r e sence  of morphol ine  
(method C). In this  case  the aldehyde condenses  with malononi t r i le  in the f i r s t  step of the reac t ion  with sub-  
sequent Michael addit ion of the 5 -pyrazo lone  to the resu l t ing  unsa tura ted  n i t r i le  in complete  conformi ty  with 
method A. The f i r s t  s tep of the reac t ion  m a y  a l so  be Knoevenagel  r eac t ion  of the 5-pyrazo lone  with the a r o -  
ma t i c  aldehyde and subsequent  addition of malononi t r i le  to the resu l t ing  4 - a r y l i d e n e - 5 - p y r a z o l o n e  [3] to give 
the cor responding  py rans .  The reac t ion  m a y  take place in both d i rec t ions  s imul taneous ly .  It is p resen t ly  i m -  
poss ib le  to choose between these  pathways .  However ,  it can be emphas ized  with complete  confidence that  the 
in t e rmed ia t e s  in all  of the examined ca se s  a r e  pyrazo lones  I. Enolizat ion ( I ~ I I I )  evidently plays an impor tan t  
ro le  in this case .  The poss ib i l i ty  of the isola t ion of pyrazo lones  I is excluded in [3], s ince the reac t ion  is 
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T A B L E  1. R e l a t i v e  I n t e n s i t i e s  of t h e  P e a k s  of t he  C h a r a c t e r i s t i c  
Ions in the  M a s s  S p e c t r a  of P y r a z o l o p y r a n s  IIa,  e,  g (in p e r c e n t  of 

the  m a x i m u m  peak)  

Compound 

Ions IIa . IIC llg 

mlz I mlz I mlz I 

/Vi+ 
F~ 
iF I-H] + 
IM-R]+ 
F4 
Fe 
iF ,~- C2H20] 
Fa 
IF ~--H]+ 
IF a-CN] + 
[F a-HCN]+ 
C~HsN2 + 
C6H~N+ 
C~H~ + 

3,2 
100,0 
29,7 
6,8 

91,8 
20,2 
5,6 

1~,2 
22,0 
14,8 
7,0 

10,8 
32,4 
60,7 

B26 
262 
261 
251 
185 
174 
132 
1~9 

�9 128 
'103 
102 
105 
91 
77 

2,5 
100,0 
14,0 
3,0 

362 
29@ 
295 
251 
185 
174 
'132 
163 
1 6 2  

2,8 
I00,0 

8,2 
16,2 

373 
307 
306 
251 

a T h e  m a s s  of t he  ion 

88,0 
17,2 
3,6 

16,3 
7,0 
6,0 137 
6,8 136 
8,6 105 

29,t 91 
62,3 77 

96,2 
30,0 
5,0 
6,1 
3,0 
2,5 
2,5 

16,2 
42,5 
80;0 

185 
174 
132 
173 
172 
147 
146 
105 
9I 
77 

con ta in ing  the  p r i n c i p a l  i so tope  is g iven .  

c a r r i e d  out in t he  p r e s e n c e  of b a s e s .  One shou ld  a l s o  t a k e  into accoun t  t he  fac t  tha t  an e q u i l i b r i u m  be tween  
5 - p y r a z o l o n e  I and a m i n o p y r a z o l o n e  II, which  is  sh i f t ed  to  f a v o r  the  f o r m a t i o n  of c y c l i c  p r o d u c t  II when the 
t e m p e r a t u r e  i s  r a i s e d ,  m a y  be e s t a b l i s h e d  in  a n e u t r a l  m e d i u m .  

The 6 - a m i n o p y r a z o l o [ 3 , 4 - b ] p y r a n s  l I a - g  ob ta ined  by  m e t h o d s  A - C  and by  the  me thod  in [ 3] a r e  c o m -  
p l e t e l y  i d e n t i c a l .  T h e i r  s t r u c t u r e s  w e r e  c o n f i r m e d  by v a r i o u s  s p e c t r o s c o p i c  da t a .  The UV s p e c t r a  of p y r a n s  
IIIb,  g con ta in  only  two  a b s o r p t i o n  m a x i m a .  F o r  e x a m p l e ,  6 - a m i n o - 5 - c y a n o - 3 - m e t h y l - l - p h e n y l - 4 -  ( 4 - f l uo ro -  
p h e n y l ) p y r a z o l o [ 3 , 4 - b ] p y r a n  (IIb) a b s o r b s  at 209 ( log  ~ 4.39) and 253 n m  (log ~ 4 .31) .  6 - A m i n o - 5 - e y a n o - 3 -  
m e t h y l - l - p h e n y l - 4 - ( 3 - n i t r o p h e n y l ) - l H , 4 H - p y r a z o l o [ 3 , 4 - b ] p y r a n  (Ilg) has  c o r r e s p o n d i n g  m a x i m a  at  209 ( log 
4.02) and 252 nm ( log  ~ 3.94).  C h a r a c t e r i s t i c  a b s o r p t i o n  bands  a r e  p r e s e n t  in the  IR s p e c t r a  of IIb,  g.  The 
p o s i t i o n  and h igh  i n t e n s i t y  of the  a b s o r p t i o n  band of s t r e t c h i n g  v i b r a t i o n s  of a n i t r i l e  g roup  at  2190-2200 em -~ 
m a k e  i t  p o s s i b l e  to  s p e a k  of t he  p r e s e n c e  of a c on juga t e d  n i t r i l e  g roup  in the  m o l e c u l e .  In add i t i on ,  a s  c o m -  
p a r e d  wi th  t he  s p e c t r a  of  n o n c y c l i c  p r o d u c t s  I a - g ,  a b s o r p t i o n  bands  of s t r e t c h i n g  v i b r a t i o n s  of f r e e  and a s s o -  
c i a t ed  a m i n o  g r o u p s  at  3170-3450 em -~, d e f o r m a t i o n  v i b r a t i o n s  of an  a m i n o  g roup  at  1650-1660 cm ~t, and 
s t r e t c h i n g  v i b r a t i o n s  of the  C - O - C  g roup  of the  p y r a n  r i n g  at  1130-1150 e m  - t  a p p e a r  in the  IR s p e c t r a .  The 
P M R  s p e c t r a  of p y r a z o l o p y r a n s  I I a - g  con ta in  s i g n a l s  of a r o m a t i c  p r o t o n s  at  7 . 2 - 7 . 8  p p m ,  a b r o a d  s igna l  of 
p r o t o n s  of an  a m i n o  g roup  at  5 .8-6 .9  p p m ,  a s i n g l e t  of a 4H p r o t o n  at  4 . 3 - 4 . 9 ,  and a s i ng l e t  of p r o t o n s  of a 
m e t h y l  g r o u p  at  2 . 2 -2 .4  p p m .  The  i n t e g r a l  c u r v e  g i v e s  a r a t i o  b e t w e e n  the i n t e n s i t i e s  of t h e s e  f o r m s  of p r o -  
t ons  of 10(9) - 2 : 1 : 3 ,  r e s p e c t i v e l y .  

A l o w - i n t e n s i t y  m o l e c u l a r - i o n  (M +) p e a k  is  r e c o r d e d  in the  m a s s  s p e c t r a  of t he  s y n t h e s i z e d  6 - a m i n o -  
p y r a z o l o [ 3 , 4 - b ] p y r a n s .  The  p r i n c i p a l  pa thway  of i t s  f r a g m e n t a t i o n  i n v o l v e s  r e t r o d i e n e  f r a g m e n t a t i o n  of the  
T - p y r a n  r i n g ,  a s  a r e s u l t  of which  a s t a b l e  ton r a d i c a l  wi th  a p y r a z o l e  s t r u c t u r e  wi th  an  e x o c y c l i c  bound in 
t he  4 p o s i t i o n  i s  f o r m e d  (Scheme 1, F t ion) .  The  i n t e n s i t y  of the  F 1 ion p e a k s  is  m a x i m a l  in the  m a s s  s p e c t r a  
(Table  1). A s i m i l a r  f r a g m e n t a t i o n  pa thway  i s  c h a r a c t e r i s t i c  fo r  d i h y d r o p y r a n s  [6, 7]. I t  p r o v e s  the  p r e s e n c e  
and p o s i t i o n  of the  a m i n o  and n i t r i l e  g r o u p i n g s  in t he  3 , - p y r a n  r i n g .  C h a r a c t e r i s t i c  (in t he  c a s e  of a t e t r a -  
h e d r a l  c a r b o n  a t o m  in t h e  m o l e c u l e  [8, 9]) d e t a c h m e n t  of R f r o m  M + m a k e s  a l e s s  s i g n i f i c a n t  c o n t r i b u t i o n  to  
the  t o t a l  ion c u r r e n t .  

Two o t h e r  p a t h w a y s  of f r a g m e n t a t i o n  of t he  7 - p y r a n  r i n g  o c c u r  s i m u l t a n e o u l s y  with the  i n d i c a t e d  p r o -  
c e s s e s  invo lv ing  the  f r a g m e n t a t i o n  of M +. The  f i r s t  of t h e m  invo lves  c l e a v a g e  of t he  p y r a n  r i n g  at  t he  C ~ -  
C 3 and C 4 - C  5 bonds  wi th  t he  f o r m a t i o n  of a s t a b l e  RCH = C H C N  +" ca t i on  r a d i c a l .  Th is  pa thw a y  s u g g e s t s  
i s o m e r i z a t i o n  of t he  s t a r t i n g  M + with  the  f o r m a t i o n  of t he  i m i n e  f o r m .  The  s e c o n d  p r o c e s s ,  v i z .  c l e a v a g e  
of t he  C 2 - O  and C t - C  ~ bonds ,  l e a d s  to  t he  f o r m a t i o n  of a 3 - m e t h y l - l - p h e n y l - 5 - p y r a z o l o n e  p s e u d o m o l e c u l a r  
ion (F2). The  s u b s e q u e n t  f r a g m e n t a t i o n  of t h i s  r e a r r a n g e d  ion is  known, and t h e r e  a r e  t h e r e f o r e  no c o m p l i c a -  
t i o n s  in the  i n t e r p r e t a t i o n  of the  d a u g h t e r  f r a g m e n t  ion wi th  m / z  132, 105, 91, and 77 [10, 11]. 

Thus the  c h a r a c t e r  of the  fus ion  of the  T - p y r a n  r i n g  and the  p y r a z o l o n e  r i n g  in the  m o l e c u l e  is  c o n -  
f i r m e d  by t h e  p r e s e n c e  of F 1 and F 2 ion p e a k s  in the  m a s s  s p e c t r a .  
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T h e  c o m p o s i t i o n s  of t h e  t ons  i n d i c a t e d  in  the  s c h e m e  w e r e  c o n f i r m e d  
by t h e i r  h i g h - r e s o l u t i o n  m a s s  s p e c t r a .  

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

The  IR s p e c t r a  of K B r  p e l l e t s  of the  c o m p o u n d s  w e r e  r e c o r d e d  wi th  U R - 2 0  and  P e r k i n - E l m e r  s p e c t r o m -  
e t e r s .  The  UV s p e c t r a  w e r e  o b t a i n e d  wi th  a S p e c o r d  U V - v i s  s p e e t r o p h o t o m e t e r .  The  P M R  s p e c t r a  of s o l u -  
t i o n s  of t he  c o m p o u n d s  in  d e u t e r o d i m e t h y l  s u l f o x i d e - c a r b o n  t e t r a c h l o r i d e  (5 : 1) w e r e  r e c o r d e d  wi th  a T e s l a  
BS-487C s p e c t r o m e t e r  (80 lVigz) w i th  t e t r a m e t h y l s t l a n e  a s  the  i n t e r n a l  s t a n d a r d .  The  h i g h - r e s o l u t i o n  m a s s  
s p e c t r a  w e r e  r e c o r d e d  wi th  a V a r i a n  M A T - 1 1 2  s p e c t r o m e t e r  u n d e r  S t a n d a r d  c o n d i t i o n s ,  v i z .  a n  i o n i z i n g  vo l t age  
of 70 V and  a n  i o n - s o u r c e  t e m p e r a t u r e  of 1 7 0 - 1 9 0 ~  The  i n d i v i d u a l i t y  of the  s y n t h e s i z e d  c o m p o u n d s  was  m o n i -  

t o r e d  by  c h r o m a t o g r a p h y  on  Si lufo t  U V - 2 5 4  p l a t e s  [ e l a t i o n  wi th  h e x a n e - a c e t o n e  ( 5 : 3 ) ] .  

3 - M e t h y l - l - p h e n y l - 4 - ( 1 - a r y l - 2 , 2 - d i c y a n o e t h y l ) - 5 - p y r a z o l o n e s  (I). A 0 . 0 1 - m o l e  s a m p l e  of t he  a r y l i d e n e -  
m a l o n o n [ t r i l e  was  ad d ed  to  a s u s p e n s i o n  of 0.01 m o l e  of 3 - m e t h y l - l - p h e n y l - 5 - p y r a z o l o n e  in  60 -85  m l  of a b s o -  
l u t e  m e t h a n o l ,  and  t h e  r e a c t i o n  m i x t u r e  w a s  s t i r r e d  un t i l  t h e  s o l i d  m a t e r i a l  d i s s o l v e d  (in the  c a s e  of s l i g h t l y  
s o l u b l e  p r o d u c t s  wi th  h e a t i n g  at  no  h i g h e r  t h a n  35 -40~  a f t e r  wh ich  it  was  a l l o w e d  to  s t a n d  fo r  c r y s t a l l i z a t i o n .  
The  p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n ,  w a s h e d  wi th  m e t h a n o l ,  and  d r i e d .  T h e  s u b s t a n c e s  o b t a i n e d  by  t h i s  
m e t h o d  w e r e  a n a l y t i c a l l y  p u r e  (Tab le  2). We w e r e  a b l e  to  r e c r y s t a l l i z e  t h e m  f r o m  n i t r o m e t h a n e .  H o w e v e r ,  
t h i s  w a s  no t  r e q u i r e d  i n  t h e  c a s e  of s u f f i c i e n t l y  p u r e  s t a r t i n g  r e a g e n t s ,  e s p e c i a l I y  s i n c e  t h e y  u n d e r w e n t  c y c t i z a -  
t i o n  to  t h e  c o r r e s p o n d i n g  p y r a z o l o p y r a n s  II u n d e r  t he  i n f l u e n c e  of hea t .  

T A B L E  2. 3 - M e t h y l - l - p h e n y l - 4 -  ( 1 - a r y l - 2 , 2 - d i c y a n o e t h y l ) - 5 - p y r a -  
z o l o n e s  (I) an d  6 - A m i n o - 5 - c y a n o - 3 - m e t h y l - 4 - a r y l - l H , 4 H - p y r a z o l o -  

[3 ,4-b]  p y r a n s  

corn - 
pound rap. ~ 

ti) 

Ia 173--174 73,4 
Ib 169--170 69,0 
lc 192--193 66,0 
Id 187--188 58,6 
Ie 164-165 66,1 
If 161--162 73,6 
lg 192--193 64,5 

IIa 167--168 a 73,0 
Ilb 176--177 69,1 
Ilc 186--187 b 66,3 
Ild 184--185 58,8 
IIe 159--160 66,4 
IIf 177--I78 73,4 
Ilg 178--179 64,2 

a A c c o r d i n g  to  the  
c o r d i n g  to  t h e  d a t a  

Found. % 

H Hal 
t [ calculaed ~ ' fomula Emp ical 

N C H Hal N 

5,0 
4,2 
4,0 
3,9 
4,3 
5,1 
4,2 
4,8 
4,4 
4,2 
3,6 
4,3 
5,0 
3,8 

17.01 
5,4 16.0 I 
9,5 15.8 t 

19,2 13.9 I 
9,6 15.61 

16.41 
18.9 I l.vql 

5,3 I6.3 I 
9,6 15,6 [ 

19,3 13,7 I 
9,7 15,7 I 

16,5 
18.6 

C2oH~6N40 
C2oHIsFN40 
C~oH]sCIN40 
C2~H,~BrN40 
C2~HIsC1N40 
C21HIsN402 
C2oHt~N~O~ 
CeoH,~N40 
C)oH]~FN40 
C2oH~sC1N40 
C2oHlsBrN40 
C2oHI5C1N40 
C21HlsN402 
C2oHlsNsO~ 

73,1 
69,3 
66,2 
59,0 
66,2 
73,6 
64,3 
73,1 I 
69,3 I 
66,2 I 
59,0 I 
66,2 I 
73,6 
64,3 

4,9 
4,4 5,5 
4,2 9,8 
3,7 19,6 
4.2 9,8 
5,3 
4,0 
4,9 
4,4 5,5 
4,2 9,8 
3,7 19,6 
4,2 9,8 
5,3 
4,0 

17,1 96 
16,2 93 
15,5 90 
1 3 , 8  95 
15,5 94 
16,4 92 
18,8 94 
17,1 93 
16,2 94 
15,5 90 
13,8 98 
15,5 85 
16,4 88 
18,8 91 

d a t a  in  [3], t h i s  c o m p o u n d  had  m p  1 7 5 - 1 7 7 ~  b A c -  
in  [3], t h i s  c o m p o u n d  had  m p  1 8 2 - 1 8 4 ~  
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6 - A m i n o - 5 - e y a n o - l - p h e n y l - 4 - a r y l - l H , 4 H - p y r a z o l o [ 3 , 4 - b ] p y r a n s  (II). A) A 0.1-0.3 ml sample  of m o r -  
pholine was added to a suspens ion  of 0.1 mole  of 3 - m e t h y t - l - p h e n y l - 5 - p y r a z o l o n e  and 0.01 mole  of the a r y l -  
idenemalononi t r [ le  in 50-60 ml  of methanol ,  and the mix tu re  was heated until the s ta r t ing  reagen t s  dissolved 
(possibly up to the boiling point) and allowed to stand at 20~ overnight .  The p r e e i p i t a t e w a s  r emoved  by f i l t r a -  
t ion and washed with methanol .  Recrys tMl iza t ion  f r o m  n i t romethane  or ethyl a c e t a t e - a l c o h o l  gave 6 - amin o -  
pyrazo lo [3 ,4 -b ]pyrans  I[ (Table 2). 

6 -Amino-5 -eyanopyrazo lo [3 ;4 -b ]py rans  II were  obtained under s i m i l a r  conditions by method B by cyeHza-  
t[on of 3 - m e t h y l - l - p h e n y l - 4 - ( 1 - a r y l - 2 , 2 - d i e y a n o e t h y l ) - 5 - p y r a z o l o n e s  [ and by method C f rom 5-pyrazo lone ,  
a r o m a t i c  a ldehydes ,  and malonon[ t r i l e .  P y r a z o l o p y r a n s  [Ic and Hg were  obtained by the method in [3] by a l t e r -  
native synthes is  under  identical  conditions f r o m  3 - m e t h y l - l - p h e n y l - 4 - a r y l [ d e n e - 5 - p y r a z o l o n e s .  

The yie lds  of pyrazo lo [3 ,4 -b ]pyrans  obtained by these  methods differ  only slightly,  and the data for  method 
A a re  t h e r e f o r e  p resen ted  in Table 2. 

3 -Methy I -4 - [1 - (4 - to ly l ) -2 ,2 -d i eyanoe thy l ] -5 -py razo lone .  A mi~r of 0.01 mole  of 3 - m e t b y l - 5 - p y r a z o l o n e  
and 0.0] mole  of 4 -methylbenzyl [denemalonon[ t r i l e  in 50 ml  of methanol  was s t i r r e d  with heat ing to 40~ until 
the s t a r t ing  reagen ts  d issolved comple te ly .  The r eac t ion  mix tu re  was then allowed to stand at r oom t e m p e r a -  
ture  for  4 h. The prec ip i ta te  was r em oved  by f i l t ra t ion,  washed with methanol ,  and dried to give co lo r l e s s  
c ry s t a l s  with mp 208-209~ and Rf 0.18 in 73%yield.  IR s p e c t r u m :  3400 (NH) and 2255 cm -1 (CN). Found: 
C 67.5; H 5.1; N 20.8%. CI~H14N4O. Calcula ted:  C 67.7; H 5.3; N 21.0%. 

6 - A m i n o - 5 - e y a n o - 3 - m e t h y l - 4 - ( 4 - t o l y l ) - l H , 4 H - p y r a z o l o [  3 ,4-b]pyran .  A 0 .2-ml  sample  of morphol ine  
was added to a mix tu re  of 0.01 mole  of 3 - m e t h y l - 4 - [ 1 - ( 4 - t o s y l ) - 2 , 2 - d i e y a n o e t h y l ] - 5 - p y r a z o l o n e  or 0.01 mole  
of 3 - m e t h y l - 5 - p y r a z o l o n e  and 0.01 mole  of 4 -methylbenzyl idenema]ononi t r [ le  in 50 ml of methanol ,  and the 
mix tu re  was heated to the boiling point and allowed to stand for  c rys ta l l i za t ion .  After  3 h, the p rec ip i ta te  was 
r emoved  by f i l t ra t ion,  washed with alcohol,  and dried to give a product  with mp 197~ and Rf 0.28 in 82%yield. 
[R s p e c t r u m :  3150-3410 (NH and NH2) , 2200 (shoulder),  2182 (conjugated CN), 1640 (NH2) , and 1148 cm -t (COC). 
PMR s p e c t r u m :  11.90 (s,  1H, NI-I), 7.28 (d, 2H, a r o m a t i c  CH), 7.07 (d, 2H, a r o m a t i c  CH), 6.60 (s,  2H, NH2) , 
4.58 (s, 1H, 4-H),  2.15 (s, 3H, C H J ,  and 1.81 ppm (s, 3H, CH3). Found: C 67.7; H 5.3; N 20.9%. C15HI4N40. 
Calcula ted:  C 67.7; H 5.3; N 21.0%. 
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