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R i c e ,  R . G .  a n d  K o h n ,  E . J .  R a n e y  N i c k e l  C a t a l y z e d  N -  

A l k y l a t i o n  o f  A n i l i n e  a n d  B e n z i d i n e  w i t h  A l c o h o l s  

J . A m . C h e m . S o c . 7 7 ( 1 9 5 5 )  ะ 4 0 5 2  -  4 0 5 4 .

S c h e n t a g ,  J . ,  a n d  D o m a g a l a ,  J .  s t r u c t u r e - a c t i v i t y

r e l a t i o n s h i p s  w i t h  t h e  q u i n o l o n e  a n t i b i o t i c s .

R e s . C l i n . F o r m s  7 ( 1 9 8 5 )  ะ 9 -  1 3 .

S h a h ,  J . K.  a n d  C o a t s ,  E . A .  D e s i g n ,  S y n t h e s i s  a n d

C o r r e l a t i o n  A n a l y s i s  o f  7 - S u b s t i t u t e d  4 -

H y d r o x y q u i n o 1 i n e - 3 - c a r b o x y 1 i c  A c i d s  a s  I n h i b i t o r s  

o f  C e l l u l a r  R e s p i r a t i o n .  J ■ M e d . C h e m . 2 0 ( 1 9 7 7 )  ะ

1 0 0 1  -  1 0 0 6 .

s h e n ,  L . L .  a n d  P e r n e t ,  A . G .  M e c h a n i s m  o f  i n h i b i t i o n  o f  

DNA g y r a s e  b y  a n a l o g u e s  o f  n a l i d i x i c  a c i d  : T h e

P e s s o n ,  M . , De L a j u d i e ,  p . ,  and A n t o v i n e ,  M. S y n t h e s i s

b a s e d  on 3 - a c e t y 1 - 4 - h y d r o x y  q u i n o l o n e s .  c ■ R ■

A c a d . S c i ■ S e r ■ c . 2 7 3 ( 1 9 7 1 )  ะ 907 -  9 1 0 .

t a r g e t  o f  t h e  d r u g s  i s  DMA.  P r o c e e d i n g s  o f  t h e
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N a t i o n a l  A c a d e m y  o f  S c i e n c e s  USA 8 2 ( 1 9 8 5 )  : 3 0 7  -

3 1 1 .

______________ M i t s c h e r ,  L . A .  e t  a l .  M e c h a n i s m  o f  I n h i b i t i o n

o f  DNA G y r a s e  b y  Q u i n o l o n e  A n t i b a c t e r i a l s  ะ A 

C o o p e r a t i v e  D r u g  -  DNA B i n d i n g  M o d e l .  B i o c h e m i s t r y  

2 8  ( 1 9 8 9 )  ะ 3 8 8 6  -  3 8 9 4 .

S i n g h ,  T . ,  e t  a l .  A n t i m a 1 a r i a  1 s  " D i s t a l "  H y d r a z i n e  

D e r i v a t i v e s  o f  7 - c h l o r o q u i n o 1 i n e . J . M e d . C h e m .  14 

( 1 9 7 1 )  ะ 5 3 2  -  5 3 5 .

S u r r e y ,  A . R .  a n d  H a m m e r ,  H . F .  T h e  P r e p a r a t i o n  o f  B z -  

D i c h l o r o - 4 - a m i n o q u i n o 1 i n e  D e r i v a t i v e s .  J . A m . 

C h e m . S o c .  6 6 ( 1 9 4 4 )  ะ 1 8 5 9  -  1 8 6 6 .

V e r l o o p ,  A . ,  H o o g e n s t r a a t e n , พ . ,  a n d  T i p k e s ,  J .

D e v e l o p m e n t  a n d  a p p l i c a t i o n s  o f  n e w  s t e r i c  

s u b s t i t u e n t  p a r a m e t e r s  i n  d r u g  d e s i g n ,  p .  1 6 5  

2 0 7 .  I n  E . J .  A r i e n s  ( e d . )  D r u g  d e s i g n .  VO 1 .  7 .

A c a d e m i c  P r e s s ,  I n c . ,  N e w  Y o r k  1 9 8 4 .

W e n t l a n d ,  e t  a l .  N o v e l  A m i n o  -  S u b s t i t u t e d  3 -  

Q u i n o 1 i n e c a r b o x y 1 i c  A c i d  A n t i b a c t e r i a l  A g e n t s

S y n t h e s i s  a n d  s t r u c t u r e  A c t i v i t y  R e l a t i o n s h i p .

J . M e d . C h e m .  2 7 ( 1 9 S 4 )  ะ 1 1 0 3 1 1 0 8 .
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W i s e ,  R . ,  A n d r e w ,  J . ,  a n d  E d w a r d ,  L .  I n  v i t r o  a c t i v i t y  o f  

B a y  0 9 8 6 7 ,  a  n e w  q u i n o l o n e  d e r i v a t i v e  c o m p a r e d  

w i t h  t h o s e  o f  o t h e r  a n t i m i c r o b i a l  a g e n t s .  

A n t i m i c r o b . A g e n t  ร c h e m o t h e r .  2 5 (  1 9 8 3 )  ะ 5 5 9  

5 6 4 .

0, A s h b y ,  J . P . ,  a n d  A n d r e w ,  J . M .  I n  v i t r o  A c t i v i t y  

o f  p p  1 2 7 , 3 9 1 ,  a n  E n h a n c e d - S p e c t r u m  Q u i n o l o n e ,  

A n t i m i c r o b .  A g e n t s  a n d  c h e m o t h e r .  3 2 ( 1 9 8 8 )  ะ

W o l f s o n

1 2 5 1  -  1 2 5 6 .

J . s .  a n d  H o o p e r ,  D . c .  T h e  f  

S t r u c t u r e ,  M e c h a n i s m s  o f  A c t i o n  

a n d  S p e c t r a  o f  A c t i v i t y  I n  V 

A g e n t s  a n d  c h e m o t h e r .  2 8 ( 1 9 8 5 )

l u o r o q u i n o l o n e s  ะ 

a n d  R e s i s t a n c e ,  

i t r o .  A n t i m i c r o .  

ะ 5 8 1  -  5 8 6 .

Y a n a g i s a w a ,  H . ,  N a k a o ,  

C h e m o t h e r a p e u t  i c  

Q u i n o l i n e  a n d  

P h o s p h o n i c  a c i d

H . ,  and Ando , 

A g e n t s . I . 

N a p h t h y r i d i n e  

D e r i v a t i v e s .

A.  S t u d i e s  o n  

S y n t h e s i s  o f  

S u l f o n a m i d e  o r  

C h e m . P h a r m . B u l 1.

2 1 ( 1 9 7 3 )  ะ 1 0 8 0 1 0 8 9 .
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T a b l e  1 ะ P h y s i c o c h e m i c a l  P r o p e r t i e s  o f  P y r a z o  1 o q u i n o 1 o n e s  D e r i v a t i v e s .

Compound Apparence mpC c ) %  yield Formuler MW
I . 5-Ethyl -2-arylpyrazolo [4,3-c] quinolin-3-one (R=c6Hj ,Rj ,R2 =H)

yellow needles > 300 41 C18H15N3° 289

11. 7-Chloro-5-ethy1-8-fluoro -2-arylpyrazolo [4,3-c] quinolin-3-one (R:=C6H5,R1=F,R2==C1 )

yellow needles 285-286 83 c18h13N30C1F 341

I I I . 7-Chloro-5-ethy1 - 8 - f luoro -2H-pyrazolo [4,3-c] quino1 in-3-one (R=H,Rj=F,R2=C1)

yellow needles 273-275 52 C12H9N3OC1f 265



T a b l e  2 : S p e c t r o s c o p i c  P r o p e r t i e s  o f  N—E t h y 1—P y r a z o 1o q u i n o 1 o n e  D e r i v a t i v e s .

Ĥ-NMR (a)
Compound coupling constant(Hz)

H-4 H-6 H-9 Jg_g(H-F) Jg_g(H-F) other signals
 ̂̂ (b)̂  ) Mass spectra 

m/e
Ilia 8.70 8.17 8.01 6.4 11.2 1.43 (t,CH3),4.50 (q,CH2), 11.54 (b,NH)

2860-3138 (C-H), 1628 (c=0,amide), 1503 (C=C),1465 (C-H,bending), 1379 (C-N)

265

11 lb 9.04 8.31 8.36 6.6 9.1 1.42 (t,CH3),4.61 (q,CH2) 2893-2907 (C-H),163 6 (C=01 ami de) 1. 1591 (C=C),1437 (C-H,bending) , 1345 (C-N)

265

IIlc 8.76 8.18 8.03 6.4 9.3 1.24 (t,CH3),1.35 (t ,CH 3), 3.90 (q,CH2), 4.47 (q,CH2)

2806-3105 (C-H), 1644 (C=0,amide) 1 1463 (C-H,bending), 1369 (C-N)

293

11 Id 8.94 8.27 8.30 6.4 9.3 1.40 (m,2-CH3),4.42 (q,CH2), ■ 4.65 (q,CH2)
2890-3113 (C-H)1616 (C=N),1576 (C=C),1467 (C-H,bending), 1348 (C-N)

293

(a) Chemical shift is ร ; solvent dimethy1 รน Ifoxide-dg(b) Taken in potassium bromide pelletsIlia = 7-chloro-5-ethy1-8-fluoro-2H-pyrazo10 [4,3-c] quino1in-3-one Illb = 7-chloro-l-ethyl-8-f1uoro-2H-pyrazo 1-0 [4,3-c] quino1in-3-one IIlc = 7-chloro-2,5-diethy1-8 -f1uoro-pyrazo10 [4,3-c] quino1in-3-one Illd = 7-chloro-3-ethoxy-l-ethy1-8-f1uoro-2H-pyrazo1o [4,3-c] quinoline

112



T a b l e  3 : P h y s i c o c h e m i c a l  P r o p e r t i e s  o f  N—E t h y  1— P y r a z o 1o q u i n o 1 o n e  D e r i v a t i v e s .

*3
Co mpo u nd A p p a r e n c e m p ( * c ) F o r m u 1a r MW

I l i a . 7 - C h l o r o - 5 - e t h y 1 - 8 - f l u o r o  
- 2 H - p y r a z o l o  [ 4 , 3 - c ]  q u i n o l i n  
- 3 - o n e
( R 2 = H ; R 3 =C2H5 )

y e l l o w  c r y s t a  1 241 € 12HgN3 OC1F 265

11 l b  . 7 - C h l o r o - l - e t h y l - 8 - f l u o r o  
- 2 H - p y r a z o l o  [ 4 , 3 - c ]  
qu  i n o 1 i n - 3 - o n e  
( R j = c 2H5 ; R 2 =H)

p a l e  y e l l o w  
c r y s t a l

> 3 00 c 12HgN3 o c  1 F 265

I I I c . 7 - C h l o r o - 2 , 5 - d i e t h y l - 8 - f l u o r o  
- p y r a z o l o  [ 4 , 3 - c ]  
q u i n o l i n - 3 - o n e  
( R2 . R 3 =C2H5 )

y e l l o w  c r y s t a l 245 C 14H13N3OC1F 293

11 I d . 7 - C h l o r o - 3 - e t h o x y - l - e t h y l  
- 8 - f  1 u o r o - 2 H - p v r a z o l o  [ 4 , 3 - c ]  
q u i n o l i n e  
( R 1 , R 3 =C2H5 )

w h i t e  c r y s t a l 143 C x4 H1 3 N30C1F 293



T a b l e  4 ะ P h y s i c o c h e m i c a l  P r o p e r t i e s  o f  8 - (  1 - p i p e r a z i n y 1)  P y r a z o 1o q u i n o 1 o n e s  D e r i v a t i v e s .

h
Co mp o u n d A p p a r e n c e m p ( ' c ) % y i e l d F o r m u 1a r MW

5 - E t h y l - 7 - c h I o r o - 8 -  
( 1 - p i p e r a z i n y l ) - 2 - a r y l p y r a z o l o  
[ 4 , 3 - c ]  q u i n o l i n - 3 - o n e  
( R = c 6H5 )

y e l l o w s o l i d 2 4 2  ( d e c . ) 47 C2 2 H2 2 N5 0C1 407

5 - E t h y l - 7 - c h l o r o - 8 -  
( 1 - p i p e r a z i n y l ) - 2 H - p y r a z o l o  
[ 4 , 3 - c ]  q u i n o l  i n - 3 - o n e  
( R=H )

y e l l o w s o l i d 254  ( d e c . ) 43 C 16H1 8 N5 OC1 331
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T a b l e  5 ะ A s s i g n m e n t  o f  13C-NMR a n d  *H-NMR C h e m i c a l  s h i f t  
o f  2 - A r y  1p y r a z o l o  [ 4 , 3 - c ]  q u i n o l i n  - 3 - o n e .16

P o s i t i o n
13 c ( p p m ) ( ppm)

D e p t - 1 3 5 n o r m a l DMSO-d6 +CDCl 3 DMSO-dg

1 1 3 9 . 4 1 8 . 2 7  ( ร i n g l e t , 1H) 8 . 3 2  ( d o u b l e t , 1 H )

2 - 1 0 6 . 2 3 - -

3 - 1 4 3 . 0 7 - -

4 - 1 3 5 . 5 6 - -

5 1 3 0 . 2 4 •V- 7 . 5 8 - 7 , 7 7 7 . 4 2 - 7 . 6 0

6 1 2 2 . 1 9 - ( m u l t  i p  l e t  13 H ) ( m u l t i p l e t )

7 1 2 6 . 5 2 -

8 1 2 4 . 0 5 - 8 . 2 1  ( d o u b l e t , 1H) 8 . 2 2  ( d o u b l e t , 1 H )

9 - 1 4 0 . 1 5 - -

10 - 1 6 1 . 7 0 - -

11 - 1 4 3 . 0 7 - -

12 1 1 8 . 7 5 - 8 . 2 1  ( d o u b l e t  1 1H) 8 . 1 7  ( d o u b l e t , 1 H )

13 1 2 8 . 7 3 - 7 . 4 3  ( t r i p l e t , 1 H ) 7 . 3 5  ( t r i p l e t , 1 H )

14 1 1 9 . 6 0 - 7 . 1 8  ( t r i p l e t , 1 H ) 7 . 1 7  ( t r i p l e t , 1 H )

15 1 2 8 . 7 3 - 7 . 4 3  ( t r i p l e t , 1 H ) 7 . 3 5  ( t r i p l e t , 1 H )

16 1 1 8 . 7 5 - 8 . 2 1  ( d o u b l e t , 1H) 8 . 1 7  ( d o u b l e t , 1 H )

17 - - 1 2 . 8 4  ( b r o a d , 1H) 1 2 . 4 6  ( b r o a d , 1H)



T a b l e  6 : A s s i g n m e n t  o f  1 3 C-NMR* a n d  *H-NMR C h e m i c a l  s h i f t

t  C H C H 3

p o s  i  t  i o n 13c - nmr
(ppm)

1H-NMR
( ppm)

1 1 4 . 6 1 1 . 4 3  ( t r i p l e t , 3 H )

2 4 8 . 7 7 4 . 5 1  ( q u a r t e t  12H)

3 1 4 0 . 0 9 8 . 9 0  (ร i n g l e t  1 1H)

4 1 0 6 . 3 5 -

5 1 4 3 . 4 5 -

6 1 3 5 . 3 3 -

7 1 3 0 . 5 9 7 . 9 4  ( d o u b l e t , 1H)

8 1 2 4 . 1 0 7 . 6 1  ( t r i p l e t , 1 H )

9 1 2 6 . 6 1 7 . 7 6  ( t r i p l e t , 1H)

10 1 2 2 . 8 2 8 . 3 0  ( d o u b 1e t , 1H)

11 1 4 2 . 7 3 -

12 1 6 1 . 7 0 -

13 1 4 3 . 4 5 -

14 1 1 8 . 7 1 8 . 2 0  ( d o u b 1e t , 1H)

15 1 2 8 . 7 6 7 . 4 5  ( t r i p l e t , 1H )

16 1 1 9 . 9 4 7 . 0 9  ( t r i p l e t , 1 H )

17 1 2 8 . 7 6 7 . 4 5  ( t r i p l e t , 1 H )

18 1 1 8 . 0 5 8 . 2 0  ( d o u b 1 e t , 1H)



F i g u r e  2 T h e  I R  s p e c t r u m  o f  D i e t h y l  e t h o x y m e t h y -
1 e n e m a l o n a t e .
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F i g u r e  3  T h e  * H- NMR s p e c t r u m  o f  D i e t h y l  e t h o x y
m e t h y 1 e n e m a  1 o n a t e  i n  C D C I 3 .
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F i g u r e  4  T h e  I R  s p e c t r u m  o f  E t h y l  a n i l i n o m e t h y -
1 e n e m a  1o n a  t e .



F i g u r e  5 The  ^H-NMR s p e c t r u m  o f  E t h y l  
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an  i 1 i no

120



F i g u r e  6 Th e  IR s p e c t r u m  o f  E t h y l  a n i 1 i n o ( 3 - c h l o r o - 4 -  
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