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SYNTHETIC COMMUNICATIONS, 21(15&16), 1611-1617 (1991) 

A NOVEL SYNTHESIS OF 3,4-DISUBSTITUTED-IH-PYRAZOL0[3,4-b I 
QU INOLIN ES 

* 
0. Narsaiah, A. Sivaprasad and R.V. Venkataratnam 

Indian Institute of Chemical Technology, Hyderabad 500 007, 
INDIA 

ABSTRACT: A simple and eff ic ient  synthesis of pyrazolo[3,4-b] 
quinolines is described. The synthesis involves reaction of 2-amino- 
3-cyanoquinoline-4-carboxylate~l)with hydrazine hydrate  to give 
regioselectively only pyrazolo[3,4-b]quinolines (2). No formation 
of pyridazino quinolines (3) is observed. 

Pyrazole fused heterocycl ic  ring systems a r e  of chemical 

and biological interest .  A synthesis based on hydrazine hydrate  

as t h e  reagent  requires or tho  substituted react ive groups on the  

substrate. Such a s t ructural  fea ture  is  available in o-amino nitriles, 

and s tudies  on t h e  act ion of hydrazine on them have been very 

few . W e  have choosen t h e  amino ni t r i le  substrate  (1) which 1 

contains a n  alkoxy carbonyl group or tho  to t h e  nitrile, so t h a t  

the  regioselectivity of t h e  ring formation may b e  studied. I t  

is found t h a t  t h e  pyrazole ring formation takes  place almost quanti- 

ta t ively when 2-amino-3-cyano-4-carboxylates* a r e  reac ted  with 

* 
To whom correspondence should b e  addressed. 

IICT Communication No.2814 
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1612 NARSAIAH, SIVAPRASAD, AND VENKATARATNAM 

hydrazine hydrate .  There  is  n o  format ion  of even  s l ight  amount  

of t h e  pyridazine a l t e r n a t i v e  (3). The regioselect ivi ty  is preserved 

e v e n  if t h e  amino  group of (1) is  acy la ted  as in 4a-f. 

- 1 W) 

1 t 

4a R = -CH , R'= -C 3 b R = -C2k5, R ' = C q  

c R = -(CH2)*CH3, R'=CH3 
d R = -(CH2)3CH3, R'=CH3 

e R = -CH3, R'=Ph 

la R = -CH 
b R = -CH2CH3 

c R = - ( c H ~ ) ~ c H ~  

d R = -(CH,),CH3 

f R = -C H , R'= Ph 2 5  

The pyrazolo[3,4-b]quinolines (2a-d) have  been c h a r a c  ter ised 

The PMR s p e c t r a  on t h e  basis of PMR, IR and Mass s p e c t r a l  da ta .  

show 

DMSO- d;, readi ly  undergoing deuter ium exchange. The alkyl 

and a r o m a t i c  protons appeared  in t h e  e x p e c t e d  regions (see experi-  

men t aEko=tr&&ta). 

7 N H  broad s inglet  a t66.41 and -NHZ singlet  a t67.53 in 
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PYRAZOLO[ 3,4-b]QUINOLINES 1613 

The mode of formation of pyrazolo products is obviously 

through t h e  addition of hydrazine to t h e  nitrile,followed by nucleo- 

philic displacement of t he  amino group or i t s  derivatives. The 

carbonyl of t h e  carboxyl group is not  susceptible for nucleophilic 

a t t a c k  and is in tac t  in t h e  product. 

All t h e  products give similar mass spec t ra  with t h e  typical 

loss of t h e  alkyl group, t h e  mechanism of which is under investigation 

and will be reported elsewhere. 

EXPERIMENTAL 

Melting points a r e  uncorrected. Infrared spec t ra  were recorded 

using Perkin-Elmer 810 model. 

with a varian (80 MHz) spectrometer .  

in ppm., internal s tandard was te t ramethyls i lane ( 6 scale). 

spec t ra  were recorded on VG micromass-7070 H. 

'H NMR spec t ra  were  measured 

Chemical shif ts  are reported 

Mass 
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1614 N A R S A I A H ,  S I V A P R A S A D ,  AND VENKATARATNAM 

Preparation of la-d: 

General Procedure - The following is a modified method t o  tha t  

given in t h e  l i t e ra ture  : l-Acetyl-3-(dicyanomethylene)- 1,3-dihydro- 

ZH-indol-Zone (1.3 g, 0.005 mole) is t aken  in an  appropriate 

anhydrous alcohol (30 ml) and benzylarnine (1.6 g, 0.015 mole) 

is added. Immediately exothermicity of t h e  reaction observed 

and t h e  reaction mixture has become dark homogeneous solution. 

On stirring fur ther  for two  hours at room tempera ture  a light 

yellow solid separated.  This is f i l tered off, washed with n-hexane, 

dried and used for fur ther  work without crystallisation. 

2 

I la: Yield 82% yellow crystals,  m.p. 206-208°C. - H NMR (CDC13): 

6 = 4.1 ( s ,  3H, CH.,), 7.25-7.87 (m, 4H, a romat i c  HI, 5.43 (br. 

s ,  ZH, NH2),( ZH, NH2 readily exchanged with D20.)- IR: 3 = 3450 

and 3150 cm-' (NH2), 2250 (CN), 1730 (CO), M" 227. 

lb: Yield 55%, m.p. 168-172°C 

6 = 1.37-1.56 (t, 3H, CH3), 4.45-4.68 (4, 2H, CH2), 7.2-8.0 (m, 4H, 

a romat ic  HI, 5.5 (br. s ,  ZH, NH2) (ZH, NH2 exchanged with D20) - IR: 

2 (Lit. 165-166"C) - IH NMR (CDC13): 

= 3450 and 3150 ern-', (NH2), 2250 (CN), 1730 (CO), M" 241. 

Ic: Yield 8796, m.p. 181°C. IH NMR ( c D c I ~ ) : ~  = 1.12 ( t ,  3H, CH3), 

1.75-2.0 (m, 2H, CH2), 4.35-4.5 (t,  ZH, CH2), 7.2-8.0 (m, 4H, a romat ic  

H), 5.4 (br. s ,  2H, NH2) (ZH, NH2 exchanged with D 2 0 )  - IR: 

3450 and 3150 an-' (NH& 2210 (CN), 1725 (CO). M'. 255. 

1 Id: Yield: 8596, m.p. 186°C - H NMR (CDCl3):6= 0.93 (t,  3H, CH3), 

1.25-2.06(m, 4H, CH2-CH2), 4.47 (t, 2H, CH& 7.18-7.90 (m, 4H, 
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aromat ic  H), 5.37 (br, s, 2H, NH2) (2H, NH2 exchanged with D20). 

M f  269. 

Preparation of 2a-d: 

General  Procedure - 1 (1 mmole) is dissolved in absolute e thanol  

(15 ml) and hydrazine hydrate  ( 3  ml) is added to it. Refluxed 

for t h r e e  hours, and cooled to room temperature .  As a result 

yellow solid (2) is separated. Fi l tered and washed with cold water  

and dried. 

Same products (2a-d) a r e  also obtained when compounds 

(4a-.f) a r e  refluxed in hydrazine hydrate  for  one hour. 

2a: Yield 88%, m.p. 327OC - IH NMR (DMSO-d6), 6 = 4.86 (s, 

3H, CH3), 9.1 (d, C5-H, IH), 8.5(d, C8-H, IH), 7.3-7.8 (m, C6-H 

and C7-H, 2H), 7.57 (s, ZH, NH2), 6.41 (s, IH, NH) - IR (KBr): 

3400-3200 cm-I (NH2, NH), 1730 (CO), Mass: m / e  242. 

I 2b: Yield 96%, m.p. 303°C - H N M R  (DMSO-d6), 6 1.52 (t,  

3H, CH3), 4.46 (q, 2H, CH2), 9.0 (d, C5-H, IH), 8.3 (d, C8-H, 

IH), 7.25 - 7.76 (rn, C6-H and C7-H, ZH), 7.10(s, 2H, NH2), 6.90 

(s, IH, NH) - IR (KBr): 9 3400-3250 cm-' (NH2, NH),1730 (CO), 

Mass: m/e  256. 

2c: Yield 87%, m.p. 221°C - 'H NMR (DMSO-d6). 6 = 1.21 ( t ,  

3H, CH3), 2.12 (sextet, ZH, CH2), 4.86 (t,  2H, CH2), 7.56 (s, 2% 

NH2), 6.43 (s, IH, NH), 10.12(d, C5-H, IH), 9-55 (d, C8-H, IH), 

8.03-8.65 (m, C6-H, C7-H, 2H). 

(NH2, NH), 1728 (CO), Mass: m / e  270. 

IR (KBr): 4 3450-3250 cm-l  
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1616 NARSAIAH, SIVAPRASAD, AND VENKATARATNAM 

2d: Yield 82%, m.p. 216°C - I H  N M R  (DMSO-d6): 6 = 0.93 ( t ,  

3H, CH3), 1.25-2.06 (m, 4H, CH2-CH2), 4.5 ( t ,  2H, CHZ), 10.23 

(d, C5-H, IH), 9.62 (d, C8-H, lH), 8.2-8.83 (m,  C6-H and C7-H, 

ZH), 7.63 (s, 2H, NH2), 6.37 (s, IH,  NH)- IR(KBr):$ 3400-3200 

c m  -1 (NH2, NH), 1728 (CO), Mass: m / e  284. 

Preparation of 4a-d: 

Genera l  P r o c e d u r e  - 1 (1 mmole)  is dissolved in anhydrous toluene 

(15 ml) and  a c e t i c  anhydride (5 ml) is added to it. Refluxed for 

o n e  hour. During o n e  hour, t h e  progress  of t h e  reac t ion  was 

checked  with TLC (chloroform: methanol ,  95:5). Reac t ion  mixture  

w a s  cooled to room t e m p e r a t u r e  and w a s  c o n c e n t r a t e d  to remove  

to luene  and  e x c e s s  a c e t i c  anhydride. To t h e  residue ice cold 

w a t e r  ( 5  ml) w a s  added and neutral ised wi th  aqueous  ammonia  

solution. E x t r a c t e d  t h r i c e  wi th  chloroform.  Combined e x t r a c t s  

dr ied over  anhydrous sodium su lpha te  and  concent ra ted  over  

rotavapor .  Residue is  washed with n-hexane. As  a resul t ,  whi te  

solid separa ted .  

4a: Yield 93%, m.p. 144°C - 'H NMR (CDCl3): 6 = 4.19 (s, 3H, 

OCH3), 2.5 (s, 3H, COCH3), 7.5-8.1 (m, 4H, a r o m a t i c  H), 11.07 

(br ,  s, IH, NH) - IR (KBr) :g  2210 c m - l  (CN), 1720 cm-' (CO), 

3300 c m - I  (NH). Mass m / e  269. 

4b: Yield 88%, m.p. 176% - 'H NMR (CDC13): 6 1.5 ( t ,  3H, 

C?), 4.56 (9, 2H, CH2), 2.5 (s, 3H, COCH3), 7.5-8.2(m, 4H, a r o m a t i c  

HI, 11.04 (br, s, IH, NH) - IR (KBr) :g 2210 cm- '  (CN), 1720 

c m  

Fi l te red  and washed wi th  w a t e r  and dried. 

- I  (CO), 3250 cm-' (NH),Mass: m / e  283. 
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PYRAZOLO [ 3,4-b]QUINOLINES 1617 

1 4c: Yield 95%, m.p. 124°C - H NMR (CDC13): 6 = 1.13 (t,  3H, 

CH3), 1.91 ( sex te t ,  2H,CHZ), 4.5 (t, 2H, CH2), 2.52 (5, 3H, COCH3), 

7.2-8.0 (rn, 4H, a r o m a t i c  H), 11.10 (br,  s ,  NH). IR (KBr):$ 2210 

c m - l ,  1720 (CO), 3250 ern-' (NH), Mass: m / e  255. 

4d: Yield 96%, m.p. 108°C - 'H NMR (CDCl3): 6 0.93 ( t ,  3H, 

CH ), 1.25-2.06 (m, 4H, CHZ-CHZ), 4.47 ( t ,  2H, CHZ), 2.5 (s, 

3H, COCH3), 7.18-7.90(m, 4H, a r o m a t i c  H), 11.07 (br, s ,  IH ,  NH). 

IR (KBr) :g 2210 (CN), 1715 (CO), 3200 cm- I  (NH). Mass: m / e  

269. 

4e: Yield 92%, m.p. 201°C - 'H NMR (CDCl3): 6 4.21 ( s ,  3H, 

OCH ), 7.5-8.3(m, 9H, a r o m a t i c  H). M" 331. 

4f: Yield 91%, rn.p. 231°C - IH NMR (CDCI3): 6 = 1.5 ( t ,  3H, 

CH 1, 4.61 (4, 2H, CHZ), 7.7-8.8 (m, 9H, a r o m a t i c  H). M" 345. 

3 

3 

3 
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