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The react ions  of 2 -a ry l  (hetaryl)methylene-3-oxoquinuci tdines with hydrazine hydrate,  thiourea,  
and phenylhydrazine gave, respect ively ,  7-phenyl-7,7a,dihydropyrazolo[3,4-b]qutnueltdine,  7- 
(4 ' -methoxyphenyl) -7 ,7a-dihydropyrazolo[  3,4-b]quinuclidine, 7- (2 ' - th tenyl ) -7 ,7a-dthydropyrazolo-  
[ 3,4-b]qu[nuelidine, 3,3 ' -azinobis  (2-benzylidenequinuelidtne), 3 ,3 ' -az inobts [2-  (4 ' -methoxybenzyl-  
idene)quinuelidine], 6-thio-8-phenyl-5,g,7,8-tetrahydropyrimtdo[5,4-b]quinuelidine, 2-benzyl idene-  
3-oxoqulnuclidine phenyihydrazone, and 2-(4 ' -methoxybenzyl tdene)-3-oxoquinuel idine  phenylhydra-  
zone. The s t ruc tures  of the compounds were confirmed by the IR and IH and 13C NMR spectra .  

We have previously studied the react ion of 2-methylene-3-oxoquinuel idine with hydrazine and th ioureas .  
In the f i rs t  ease we obtained 7,7a-dthydropyrazolo[3,4-b]quinuelidine, while in the second case we obtained 
4-a-hydroxy-6-thia-4a,5,6,7,8,Sa-hexahydropyrimido[5,4-b]quinueltdines. The lat ter  were unstable compounds:  
opening of the hexahydropyrimidine r ing to give N- (3-oxo-2-qutnuclidylmethyl)thtoureas was observed in aque- 
ous solutions at room tempera tu re  [1]. 

It seemed of interest  to study the react ions  of bifunetiona! nucleophilie reagents  with 2 - a ry l -  and 2 -he te ro -  
arylmethylene-3-oxoquinuel tdines  (I), in which the olefinie bond, owing to conjugation with the aryl  and he te ro -  
aryl  groups,  has a lower degree of eleetrophil iei ty than in 2-methylene-3-oxoquinuel idine.  

For  this,  we car r ied  out the react ions  of I with hydrazine hydrate,  thtourea,  and phenylhydrazine.  

The s tar t ing 2-benzyl idene- ,  2-(4-methoxybenzyl idene)- ,  2 - fury lmethylene- ,  and 2- th ienylmethylene-3-  
oxoquinueltdines (la-d), whieh were obtained by condensation of 3-oxoquinuelidine with, respect ively ,  benz-  
aldehyde, p-methoxybenzaldehyde,  furfurM, and 2-formylthiophene [2], had t rans  configurations.  As in the 
ease of t rans-2-benzyl idene-3-oxoquinuel td ine  [2], t rans  i somers  Ic and Id were eonverted to the cis i somers  
by the action of hydrogen chloride in solution in methylene chloride.  
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Unsaturated ketones I were subjected to react ion with an equimolar amount of hydrazine hydrate in Mco- 
hol by br ie f  heating or with excess reagent  at 20~ Under these eonditions the reac t ion  took place at both rune- 
tional groups to give 7-substi tuted 7,Ta-dihydropyrazolo[3,4-b]quinuelidines (II) in higher than 80%yields, 
whereas  the format ion of a pyrazoline r ing did not occur  in the react ion of I with hydrazine hydrate in xylene 
in the presence  of catalytic amounts of p-toluenesulfonie acid with removal  of the water  by azeotrople  dis t i l la-  
tion, but 3 ,3 ' -azinobis(2-aryl idenequinuel idines)  (III), the s t ruc ture  of which is in agreement  with the resul ts  
of e lementary  analysis  and mass  spec t roscopy,  were formed.  
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T A B L E  1. P a r a m e t e r s  of t he  1H NMR S p e c t r a  of I, II, IV, and V 

Chemical shifts, 5, ppm 
Compound 

~ v a R and R b 

tram-Ic c 

cis-Ic c 

trans -Id c 

cis -Id c 

IIad 

IIb d 

IIc d 

IId d 

IVa c 

lVb c 

Va c 

Vb c 

2,8--3,4 

2,8--3,3 

2,7--3,3 

2,8--3,3 

3,3--3,9 

3,3--3,9 

3,3--3,9 

3,3--3,9 

2,6--3,2 

~5--3,2 

2,9--3,1 

2,9--3,3 

1,9--2,2 

1,9--2,1 

1,9--2,1 

1,8---2,1 

2,0--2,3 

2,0--2,3 

2,0--2,3 

2,0--2,3 

1,3--2,2 

1,4--2,1 

1,7--2,0 

1,7--2,0 

2,61 qn 

2,67 qn 

2,61 qn 

2,70 qn 

3,24 qn 

3,23 qn 

3,24 qr 

3,22 q~ 

2,67 qr 

2.55 qr 

2,9--3, 

2,9--3,: 

6,97 s (9-H); 7,26 m (3'-H); 6,47 q (4'-Hi; 
7,52 m (5I-H) 

6,73 s (9-H); 7,53m (3'-H); 6,52 q (4'-H); 
8,03m (5'-H) 

7,28s (9H); 7,34m (3'-H); 7,02q (4'-H); 
7,25 m (5'-H) 

7,02 s (9-H); 7,08 m (3'-H); 7,48--7,58 m 
(4'-H, 5'-H) 

4,83 d (7a-H), 17a~7H= 13 Hz; 5,27 d (7-H); 
7,3--7.6 m (Ph) 

4,77d (7a-H), 17.Hni~13 Hz; 5,22 d (7-H); 
6,87 m (2~-H, 6'-H); 7,42m (3'-H, 5'-H); 
3,79 s (OCHa) 

5,0 d (7a-H), J7,,HTa~13Hz.; 5,39d (7-H); 
6,3--6,5 m (3'-H. 4'-H); 7,45 ks (5'-H) 

4,69d (Ta-H), ./Ta~7H~13 Hz;5,61d (7-H); 
6,9--7,4 m (3'-H, 4'-H. 5'-H) 

5,06 d (8-H). lTUa-i~2 Hz; 6,87 ks and 
8,36 br s (5,7-NH); 7,34 s (Ph) 

5,01 d (8-H), J~HaII~2 HZ; 6,55 ks and 
7,42 br s - (5,7-NH); 7,28m (2'-H, 6'-H); 
6,87m (3'-H, 5'H); 3,80 s (OCHa) 

694s (=CH--Ph); 7,94 m (2'-H, 6'-H); 
'7,0--7,4 m (3'-H, 4'-H, 5'-H, 2"-H--6"-H) 

6,9 s (=Cli--Ph); 7,92 m (2'-H, 6'H); 6,8-- 
7,4 (3'-H, 5'-H, 2"-H--6"-H); 3,81 s 
(OCH3) 

a T h e  a b b r e v i a t i o n  nqnH de no t e s  a qu in t e t ,  bThe  h y d r o g e n  a t o m s  
of R a r e  i n d i c a t e d  by  one a p o s t r o p h e ,  whi l e  t he  h y d r o g e n  a t o m s  
of R f ( fu ry l ,  t h i o p h e n y l ,  and phenyl )  a r e  i n d i c a t e d  by  two a p o s -  
t r o p h e s .  CIn CDCI~. d in  CD3COOD. 

The r e s u l t s  of the  r e a c t i o n  of I wi th  h y d r a z i n e  h y d r a t e  in x y l e n e  c o m p e l l e d  us  to  i n v e s t i g a t e  the  s t r u c t u r e  
of II in g r e a t e r  d e t a i l .  

A c c o r d i n g  to  the  r e s u l t s  of e l e m e n t a r y  a n a l y s i s ,  II con ta in  a m o l e c u l e  of c r y s t a l l i z a t i o n  w a t e r .  Since  
s t r u c t u r e  A m a y  a l s o  c o r r e s p o n d  to  the  i n d i c a t e d  e l e m e n t a r y  c o m p o s i t i o n ,  to  e s t a b l i s h  t he  s t r u c t u r e  of I I a - d  
we s t ud i ed  t h e i r  1H and 13C NMR s p e c t r a .  Two d o u b l e t s  of coup l ing  p r o t o n s  (J ~13  Hz) wi th  c h e m i c a l  sh i f t s  
of 3 .7 -3 .9  and 4 . 6 - 4 . 8  p p m  a r e  o b s e r v e d  in the  iH NMR s p e c t r a  ( T a b l e  1), in a d d i t i o n  t o  s i g n a l s  of the  p r o t o n s  
of m e t h y l e n e  g r o u p s ,  the  4 - H  p ro ton ,  and the  p r o t o n s  of s u b s t i t u e n t  R. T h e s e  doub le t s  can  be  a s s i g n e d  both to  
the  s i g n a l s  of t he  7 -H and 7 a - H  p r o t o n s  in s t r u c t u r e  II and to  t he  1-H and 9 - H  p r o t o n s  in s t r u c t u r e  A. Thus  
the  d a t a  f r o m  the  1H NMR s p e c t r a  do not m a k e  it p o s s i b l e  to  c h o o s e  b e t w e e n  s t r u c t u r e s  II and A.  The s igna l  
at 60-77 ppm in t he  13C NMR s p e c t r a  of I[ should  be a s s i g n e d  to  t he  C 7 a t o m .  To s o l v e  the  p r o b l e m  as  to  
w h e t h e r  t h i s  s i gna l  m a y  c o r r e s p o n d  to  the  c a r b o n  a t o m  in a l t e r n a t i v e  s t r u c t u r e  A, t he  c h e m i c a l  sh i f t  of the  
c a r b o n  a t o m  in IIe (R=C6Hs) at 60.0 p p m  was  c o m p a r e d  wi th  6C9 =33.0  in  t he  s p e c t r u m  of the  i n v e s t i g a t e d  
m o d e l  compound  VL The d i f f e r e n c e  A 6 = d c s ( v I ) - 6 C T ( I I c  ) =27 ppm can  be r e g a r d e d  as  the  e f fec t  of r e p l a c e -  
m e n t  of t he  h y d r o g e n  a t o m  a t t a c h e d  to  C 9 in VI by  a h e t e r o a t o m ,  it i s  known tha t  r e p l a c e m e n t  of the  h y d r o g e n  
a t o m  a t t a c h e d  t o  the  s p 3 - h y b r i d i z e d  c a r b o n  a t o m  by a h y d r o x y  g roup  g i v e s  r i s e  to  a 41-48  p p m  w e a k - f i e l d  sh i f t  
of t h i s  a t o m  in the  13C NMR s p e c t r u m ,  whi le  t he  a n a l o g o u s  e f fec t  of the  NHR g r o u p  is 31-37  p p m  [3]. It fo l lows  
f r o m  the  d a t a  p r e s e n t e d  above  tha t  the  d i f f e r e n c e  in t he  sh i f t s  A 6 = 2 7  p p m  tha t  we found i s  in much  b e t t e r  a g r e e -  
m e n t  wi th  t he  i n c r e m e n t  o f  the  NHR g r o u p  t han  o f  t he  OH g r o u p .  Th is  s e r v e s  a s  w e i g h t y  e v i d e n c e  in f a v o r  of 
t he  p r o p o s e d  t h r e e - r i n g  s t r u c t u r e  II fo r  t he  c o m p o u n d s .  

In t he  c a s e  of 2 - m e t h y l e n e - 3 - o x o q u i n u c l i d i n e  t he  r e a c t i o n  with  h y d r a z i n e  h y d r a t e  a t  20~ p r o c e e d s  a m -  
b i g u o u s l y ,  and t h r e e - r i n g  compound  II ( R = H )  can  be  i s o l a t e d  in only  14%yie ld  [1]. 

The  r e a c t i o n  of u n s a t u r a t e d  ke tones  [ wi th  t h i o u r e a  by h e a t i n g  in a l coho l  in t h e  p r e s e n c e  of e q u i m o l a r  
a m o u n t s  of s o d i u m  e thox ide  l e d  to  6 - t h i o - 8 - a r y l - 5 , 6 , 7 , 8 - t e t r a h y d r o p y r i m i d o [ 5 , 4 - b ] q u i n u c l i d i n e s  (IV) in h i g h e r  
than  9 0 % y i e l d s .  The  f o r m a t i o n  of 6 - h y d r o x y  d e r i v a t i v e s  of h e x a h y d r o p y r i m i d o [  5 , 4 - b ] q u i n u c l i d i n e s ,  which  was  
o b s e r v e d  in the  r e a c t i o n  of t h i o u r e a  wi th  2 - m e t h y l e n e - 3 - o x o q u i n u c l i d i n e ,  was  not  o b s e r v e d  in t h i s  c a s e .  
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T A B L E  2. P a r a m e t e r s  of the  13C NMR S p e c t r a  of II, IV, V, and VI 

COY12 - 
pound 

Ila b 42,0t 
48,2t 

l ie  b 42,0t 
48,0t 

IV ab 49,8 t 
49,5t 

IVb b 49,5t 
49,8 t 

vb d 47,4t 

VId 41,Or 71,4d 
48,8 t 

I Chemical shifts, 6, ppm 

( z  r162 } I~ ] [~' V R and R'a 

74,4 d 

71.5 d 

121,4 s c 

121,5 s c 

148,3 t c 

i22,3 t 163,8 .~ 
]31,3 t 
22,3 t 153,0 .~ 

i31,4 t 
28,6 t 136,0 .~ 

28,6 t 135,28 26,9d 

25,9t I45,2 s 24,9d 

26,7 t 221,9 s 40,0d I 
25,1 t 

i 

26,8d 66,3 d (C~); 140,9 s (Cv); 126,8 d; 127,8d 
] (C2,, Ca,andCv, C5,); 126,7d (C~,) 

26,8d 60,0 (C~); 163,8 s (C2,); 107,1 d (Ca,); 
110,I d (C4,); 141,85 d (C5,) 

27,0d 57,6 d (Ca); 172,7 s (C6); 143,07 ~* (( v); 
130,0 d (C2,, Ca,); 126,6 d (C3,, C~, ); 
127,9 d (C4,) 

57,0 d (Cs); 172,4 s (Ca); 135,8 s* (Ct,); 
127,8 d (C~,; C6,); 113,3 d {Cs,, Cs,); 158,3 
(C 4,); 54,9 q (OCH3) 

115,8 d (=CH); 129,0 s (Cv) ; 129,0 d 
(C~,, C6,); 113,4 d (Ca,, C5, ); 158,5s 
(C4,); 55,1 q (OCH3); 143,2 s (C~.); 
112,7 d (Cv,, C~.); 131,4 d (Ca-, C5,, ); 
119,7 d (C4-) 

33,6 m (C9); 138,9 s (Cv); 128,5 d and 
128,2d (C2,,CvandCv, Ca,); 126,1 d (C4,) 

aThe  c a r b o n  a t o m s  in R a r e  i n d i c a t e d  by  one a p o s t r o p h e ,  w h i l e [ h e  
c a r b o n  a t o m s  in R '  a r e  i n d i c a t e d  by two a p o s t r o p h e s ,  b in  DMSO. 
eThe  r e v e r s e  a s s i g n m e n t  of t h e  s i g n a l s  is  p o s s i b l e ,  d in  CDC13. 

The s t r u c t u r e  of IVa, b was  c o n f i r m e d  by d a t a  f r o m  the  1H and 13C NMR s p e c t r a .  The n u m b e r s  of q u a -  
t e r n a r y  c a r b o n  a t o m s  and CH, CH 2, and CH 3 g r o u p s  d e t e r m i n e d  f r o m  the  13C NWIR s p e c t r a  wi th  i n c o m p l e t e  
d e c o u p l i n g  of the  p r o t o n s  c o r r e s p o n d  to  the  i n d i c a t e d  c y c l i c  s t r u c t u r e .  The  s i g n a l  a t  172 p p m  (C 6) i n d i c a t e s  
tha t  IVa, b e x i s t  in the  a m i n o  th ione  f o r m ,  wh i l e  t he  s i gna l  a t  57 p p m  c o r r e s p o n d s  to  t he  C 8 a t o m .  

In t he  1H NMR s p e c t r a  r e c o r d e d  in CDC13 the  s i g n a l  of t he  8-H p r o t o n  (~5 ppm) i s  a double t  wi th  s p i n -  
sp in  coup l ing  cons t an t  (SSCC) J ~2 Hz due to  coup l ing  of the  8-H p r o t o n  with the  l a b i l e  N 7 - H  p ro ton ;  t h i s  is  an 
a d d i t i o n a l  c o n f i r m a t i o n  of the  e x i s t e n c e  of IVa, b in  t he  a m i n o  t h ione  f o r m .  

In c o n t r a s t  to  the  r e a c t i o n s  of I wi th  h y d r a z i n e  h y d r a t e  and t h i 0 u r e a ,  h e a t i n g  I wi th  p h e n y l h y d r a z i n e  in 
both a l coho l  and a c e t i c  a c id  l e a d s  to  the  f o r m a t i o n  of 2 - a r y l i d e n e - 3 - o x o q u l n u e l i d i n e  p h e n y l h y d r a z o n e s  (V) due 
to  t he  fac t  t ha t  the  p r o c e s s  t a k e s  p l a c e  only  at  the  oxo g roup  of t he  t m s a t u r a t e d  k e t o n e s .  

The d a t a  f r o m  the  I3C NMR s p e c t r a  of V a r e  in a g r e e m e n t  wi th  t he  p r o p o s e d  s t r u c t u r e s .  

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

The 1H and 13C NMR 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  X L - 1 0 0  A-12 s p e c t r o m e t e r  wi th  o p e r a t i n g  
f r e q u e n c i e s  of 100 M H z  fo r  t he  p r o t o n s  and 25.2 MHz for  t he  13C a t o m s ;  the  i n t e r n a l  s t a n d a r d  was  t e t r a m e t h y l -  
s t l a n e .  The  [R s p e c t r a  of m i n e r a l  oi l  s u s p e n s i o n 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  a P e r k [ n - E l m e r  599 
s p e c t r o m e t e r .  The m a s s  s p e c t r a  w e r e  ob ta ined  wi th  a V a r [ a n  M A T - 1 1 2  s p e c t r o m e t e r  wi th  d i r e c t  i n t r o d u c t i o n  
of t h e  s a m p l e s  into the  s o u r c e ;  the  i o n i z i n g - e l e c t r o n  e n e r g y  was  70 eV, and the  t e m p e r a t u r e  of t he  i o n i z a t i o n  
c h a m b e r  was  180~ 

S u b s t a n c e s  Ia ,  b w e r e  ob ta ined  by the  m e t h o d  in [2]. 

t r a n s - 2 - F u r f u r y l i d e n e - 3 - o x o q u [ n u e l [ d i n e  (Ie). A 10-g  (80 m m o l e )  of 3 - o x o q u i n u c l i d t n e  and 7.6 g (80 
m m o l e )  of f u r f u r a l  w e r e  added  to  a s o l u t i o n  of 0.15 g of s o d i u m  h y d r o x i d e  in 20 m l  of e thano l ,  and the  m i x t u r e  
was  r e f l u x e d  fo r  40 ra in .  It was  t hen  d e c o l o r i z e d  with  c h a r c o a l  and coo led ,  and 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  and w a s h e d  with  e thanol  to  g ive  8 g (49.3%) of a p r o d u c t  wi th  mp  89-91~ ( f rom e thanol ) .  IR s p e c -  
t r u m :  1612 (C = C )  and 1700 cm - i  (C = O ) .  Found:  C 70.8; H 6.5; N 6.8%; M + 203. C12H13NO 2. C a l c u l a t e d :  
C 70.9; H 6.5; N 6.9%. 

t r a n s - 2 - ( 2 ' - T h i e n y l m e t h y l e n e ) - 3 - o x o q u l n u c l [ d i n e  (Id) .  A m i x t u r e  of 5 g (40 m m o l e )  of 3 - o x o q u i n u e l i d i n e ,  
4.48 g (40 m m o l e )  of 2 - f o r m y l t h i o p h e n e ,  and 0.1 g of s o d i u m  h y d r o x i d e  in 25 r~j of e thano l  was  m a i n t a i n e d  at  
20~ fo r  30 h. The  r e s u l t i n g  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  and w a s h e d  wi th  e thanol  to  g ive  6,84 g (78%) 
of a p r o d u c t  wi th  m p  123-124~ (f rom i s o p r o p y l  a l coho l ) .  IR s p e c t r u m :  1612 (C = C )  and 1696 c m  - t  (C = O ) .  
Found :  C 65.6; H 6.0; N 6.6; S 14.5%; M + 2 1 9 .  C12H13NOS. C a l c u l a t e d :  C 65.7; H 6.0; N 6.4; S 14.6%. 

603 



7-Phenyl -7 ,7a-d ihydropyrazo lo[3 ,4-b]qulnuc l id ine  (Ila). A 0.96-g (19 mmole)  sample  of hydrazine hy-  
d ra te  was added to a solution of 4 g (19 mmole)  of 2-benzyl idne-3-oxoqulnucl id ine  [2] in 40 ml of ethanol, and 
the mix tu r e  was heated until a homogeneous solution was obtained. The solution was cooled and allowed to 
stand at 20~ for  1 h, and the resu l t ing  p rec ip i t a te  was r emoved  by f i l t ra t ion  and washed with ethanol to give 
3.5 g (82%) of a product  with mp 125-126~ (from ethanol).  IR s p e c t r u m :  1605 (C----N); 3290, 3300 cm -I (NH, 
OH). Found: C 68.4; H 7.9; N 17.4; H20 7.3%; M+227.  C14Hi7N s ' H 2 0 .  Calculated:  C 68.6; H 7.8; N 17.1; 
H20 7.3~.  

7- (4 ' -Methoxyphenyl ) -7 ,7a-d ihydropyrazolo[3 ,4-b]quinucl id ine  (Ib). A suspens ion of 2.5 g (10 mmole)  
of 2 - (4 ' -methoxybenzyl idene) -3-oxoqulnuc l id ine  in 20 ml  of hydrazine hydra te  was mainta ined at 20~ for  8 
days with per iod ic  shaking, during which the yellow c ry s t a l s  of the s ta r t ing  ketone vanished, and white c ry s t a l s  
of [lb fo rmed .  The p rec ip i t a t e  was r emoved  by f i l t ra t ion and washed thoroughly with ethanol to give 2.6 g 
{98.4%) of a product  with mp 124-126~ ( f rom isopropyl  alcohol).  [R s p e c t r u m :  1610, 1645 (C =N); 3100, 3290, 
3300 em - I  (NH, OH). Found: C 65.0; H 7.5; N 15.2%; M +275.  C15H19N30-H20. Calculated:  C 65.4; H 7.7; 
N 15.3%. 

7- (2 ' -Fu ry l ) -7 ,7a -d ihyd ropyrazo lo [3 ,4 -b ]qu lnuc l id [ne  (IIc). This compound, with mp 129-130~ (from 
ethanol),  was s i m i l a r l y  obtained in 87%yield.  IR s p e c t r u m :  1595 (C =N); 3292, 3300 cm -1 (NH, OH). Found: 
C 61.3; H7 .0 ;  N18.2%; M+217.  C12HlsN30"H20. Calcula ted:  C 61.3; H7 .2 ;  N17.9%. 

7 - ( 2 ' - T h i e n y l ) - 7 , 7 a - d i h y d r o p y r a z o l o [  3,4-b]qulnuclidine (Hd). This compound, with mp 131-132~ (from 
isopropyl  alcohol),  was s i m i l a r l y  obtained in 87.3%yield (the reac t ion  t ime  was 18h). IR s p e c t r u m :  1630- 
1660 (C- -N)  and 3320 cm -1 (NH, OH). Found: C 57.6; H 6.8; N 16.6%; M+233.  C12H15N3S'H20. Calculated:  
C 57.3; H 6.8; N 16.7%. 

3 ,3 ' -Azinobis  (2-benzylidenequinucl idine (Ilia).  A catalyt ic  amount of p- to luenesul fonie  acid was added 
to a solution of 2 g (9.4 mmole )  of 2-benzyl idene-3-oxoqulnucl id ine  and 0.46 g (9.4 mmole)  of hydrazine  hydrate  
in 100 ml  of xylene,  and the mix tu re  was heated for  6 h with r emova l  of the wa te r  by azeotropic  dist i l lat ion.  
It was  then allowed to stand at 20~ for  60 h, and the resu l t ing  p rec ip i t a te  was r emoved  by f i l t ra t ion  and washed 
with ethanol to give 1.45 g (72%) of a product  with mp 290-292~ (from DMF). IR s p e c t r u m :  1584 and 1678 
cm -1 ( C - C ,  C =N) .  Found: C 79.3; H 7.4; N 13.3%; M+422.  C28H30N 4. Calculated:  C 79.6; H 7.2; N 13.2%. 

3 ,3 ' -Azinobis[  2-  {4 ' -methoxybenzyl idene)qulnucl idine]  (IHb). A solution of 2 g (8 mmole)  of 2 - ( 4 ' - m e t h -  
oxybenzyl idene)-3-oxoqulnucl idine,  0.82 g (16 mmole)  of hydraz ine  hydra te ,  and a few c rys t a l s  of p - to luene-  
sulfonic acid in 100 ml  of xylene was heated for  17 h with r emova l  of the wa te r  by azeo t rop ic  dist i l lat ion.  The 
solvent  was  r emoved  by vacuum dist i l lat ion,  and the res idue  was t r i t u ra t ed  with e ther  to give 0.4 g (20%) of a 
product  with mp 255-257~ ( f rom DMF). Found: C 74.9; H 7.0; N 11.7%; M + 482. C30H3~NaO 2. Calculated:  
C 74.6; H 7.1; N 11.6%. 

6 -Thio-8-pheny l -5 ,6 ,7 ,8 - te t rahydropyr imido[5 ,4 -b]qu lnuc l id ine  (IVa). A 3-g  (14 mmole)  sample  of 2- 
benzyl idene-3-oxoqulnucl id tne  and 1.07 g (14 mmole)  of th iourea  were  added to a solution of sodium ethoxide 
obtained f r o m  0.33 g (14 rag-a tom)  of sodium and 30 ml  of ethanol, and the mix tu re  was ref luxed for  3 h. The 
resu l t ing  p rec ip i t a te  was r em oved  by f i l t ra t ion  and washed with 50 ml of ethanol to give 3.5 g (91.8%) of a 
product  with mp 235-237~ (from isopropyl  alcohol).  IR s p e c t r u m :  1700 (C- -C) ;  3170, 3360 cm -1 (NH, OH). 
Found- C 61.9; H 6.8; N 14.2%; M+271.  C15HI7N3S.H20. Calculated:  C 62.2; H 6.6; N 14.5%. The hydro-  
chlor ide had mp 216-218~ Found: C 55.1; H 6.2; C1 11.2; N 12.6; S 9.8%. CIsHI7N3S'HCI "H20. Calculated:  
C 55.3; H 6.1; C1 10.9; N 12.9; S 9.8%. 

6 -Th io -8 - (4 ' -me thoxypheny l ) -5 ,6 ,7 ,8 - t e t r ahydropyr imido[5 ,4 -b ]qu inuc l id lne  (IVb). A mix tu re  of 3 g 
(12 mingle)  of 2 - (4 ' -me thoxybenzy l idene ) -3 -oxoqu lnuc l id [ne ,  0.93 g (12 mmole)  of th iourea ,  and 30 ml  of an 
ethanol solution of sodium ethoxide obtained f r o m  0.28 g (12 rag-a tom)  of sodium was ref luxed for  18 h, a f t e r  
which it was cooled, and the resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion  and washed with ethanol. [R spec -  
t r tun :  1707 (C---C) and 3200-3260 cm -1 (NH, OH). Found: C 62.0; H 6.0; N13.5%; M+301.  C16HIgN3OS" 
0.5H20. Calcula ted:  C 62.1; H 5.8; N 13.5%. 

2-Benzyl idene-3-oxoqulnucl id ine  Phenylhydrazone (Va). A) A solution of 2 g (9.4 mmole)  of 2 -benzy l -  
idene-3-oxoqulnucl id ine  and 1.02 g (9.4 mmole)  of phenylhydrazine  in 15 ml  of ethanol was ref luxed for  3 h, 
a f t e r  which it was cooled, and the p rec ip i t a te  was r emoved  by f i l t ra t ion to give 1.58 g (55.6%) of a product with 
mp 193-196~ ( f rom ethanol). IR s p e c t r u m :  1600 ( C - = C - C  =N) and 3350 cm -1 (NH). Found: C 79.3; H 6.9; 
N 14.0%. C20H21N 3. Calculated:  C 79.2; H 7.0; N 13.8%. 

B) A solution of 2 g (9.4 mmole )  of 2-benzyl idene-3-oxoquinucl id ine  and 1.02 g (9.4 mmole )  of phenyl-  
hydraz ine  in 30 ml of ace t ic  acid was reflt txed for  4 h, a f t e r  which [t was cooled, neut ra l ized  with 50%potass ium 
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carbonate solution, and extracted with chloroform.  The solvent was removed by distillation, and the res idue 
was ree rys ta l l i zed  f rom ethanol to give 1.01 g (35.5%) of a product with mp 193-196~ 

C) A mixture  of 3 g (14 mmole) of 2-benzylidene-3-oxoquinuelidine,  1.52 g 04  mmole) of phenylhydrazine,  
and 30 ml of toluene was refluxed for 8 h with removal  of the water  by azeotropic  distil lation in the presence  
of a catalytic amount of p-toluenesulfontc acid. It was then cooled, and the precipi ta te  was removed by f i l t ra -  
tion and washed with toluene to give 1.42 g (33%) of a product with mp 193-196~ (from ethanol). The sub- 
s tances obtained by the three  methods were  identical with respect  to the i r  IR spect ra .  

2 - ( 4 '  -Methoxybenzylidene)-3-oxoquinuclidine Phenylhydrazone (Vb). This compound was synthesized 
in the same way as phenylhydrazone Va by method A; the react ion t ime was 8 h. Workup gave a product with 
nap 176-178~ (from isopropyl alcohol) in 36%yield. Found: C 75.8; H 7.3; N 12.596. C21H23N30. Calculated:  
C 75.6; H 7.0; N 12.6~. 
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SYNTHESIS AND PROPERTIES OF SUBSTITUTED 

10-PHE NYL-10-HYDROXY- 10H-PYRIDO[2,3-b]CHROMENES 

V. IV[. Petrichenko and M. E. Konshin UDC 547.83'814.07 : 541.124.7 

It is shown that 2-ary loxy-3-benzoyl -6-nae thylpyr id ines  undergo cyclizat ion to the cor respond-  
ing der ivat ives  of 10-phenyl-10-hydroxy-10H-pyr ido[2 ,3-b]chromenes  under the influence of 
concentrated sulfuric acid in glacial acetic acid. The pK~+ values of the products ,  which range 
f rom - 6 . 2 8  to -9 .27  and cor re la te  with the 0 0 ~ �9 Crp and cr R naeta substttuent constants,  depending 
on the posit ion of the substituent, were determined by speetrophotonaetry.  

In previous papers  [1, 2] we studied[he a c i d - b a s e  t ransformat ions  of 10-a ry l -10-hydroxy-pyr ido[2 ,3 -b ] -  
chromenes .  In order  to extend these studies to ascer ta in  the t r ansmiss ion  of e lect ronic  effects we used a 
previously descr ibed method [1] to synthesize 10-phenyl-10-hydroxy-10H-pyrido[2,3-b]ehronaenes  with sub- 
stituents in both the benzene and pyridine rings of this he te rocycl ic  sys tem and determined their  ionization 
constants.  We used 2-ary loxy-3-benzoyl -6-nae thylpyr id ines  (Ia-g) as the s tar t ing substances [3]. 

6B5 HO C6H 5 r " l ~ ' c=~  . ~  .-. 

C H3/~qN/\O--C6 H~ --R' C 113/k~'N ;k~()/k~/~J 
,a-g .a-g 

Under the influence of concentrated sulfuric acid in glacial acetic acid ketones Ia-g undergo eyclization 
to give substituted 10~phenyl-10-hydroxy-10H-pyrido[2,3-b]chronaenes (IIa-g; Table 1). The ra te  of cyelization 
depends on the substituents in both the pyridine ring and in the phenoxy group Ia-g.  Compounds IIa-g are  co lo r -  
less  crys ta l l ine  substances .  Their  s t ruc ture  was confirmed by their  IR spect ra ,  in which bands at 3590 cm -i 
(vOH) are  observed,  and, in contrast  to the spec t ra  of s tar t ing ketones Ia-g,  a band of a earbonyl group is 
absent.  The UV spec t ra  of alcohol solutions of I Ia-g contain maxima at 270 and 292 nm and an absorption band 
at 220 rim. As in the case of previously descr ibed analogous compounds, in sulfuric  acid they undergo s tep-  
wise convers ion with the formation of III ions and IV tons, which is accompanied initially by a bathoehronaie 
shift of the spec t rum and then by the appearance of maxima  at 374-392 and 480 nm. 
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