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SUBSTITUTED 3,4-DIHYDROxYCINNOLINES 

Submitted by Manuel Lora-Tamayo", Berta Marco and Carmen Sender 
(715178) 

Centro Nacional de Quimica Organica, C.S.I.C. 
Juan de l a  Cierva, 3 
Madrid-6, SPAIN 

Four new 3,4-dihydroxycinnolines ( IIa-d) have been prepared i n  70-90% 

y ie lds  by a genera l iza t ion  of t h e  method previously described [M.  Lora- 

Tamayo, B. Marco and P. Navarro, Org. Prep. Proced. I n t . ,  4, 45 (1976)] .  

The s t a r t i n g  i s a t i n s  ( Ia -d)  were obtained by cyc l i za t ion  of  t h e  correspond- 
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ing  i son i t roso  ace t an i l i des  with polyphosphoric acid.  

EXPERIMENTAL 

General Procedure.- To a s t i r r e d  so lu t ion  of I (1 g) i n  50 m l  of  N sodium 

hydroxide cooled below Oo, was added a so lu t ion  of t he  equivalent amount 

of .sodium n i t r i t e  i n  5 ml of  water. Then, 100 ml of conc. hydrochloric 

ac id  previously cooled t o  -5' were added, and t h e  mixture was s t i r r e d  f o r  

5 min. a t  t h e  same temperature. The r e s u l t i n g  diazonium sal t  so lu t ion  w a s  

added dropwise t o  a so lu t ion  of  stannous ch lor ide  dihydrate ( i n  a r a t i o  o f  

2 : l  wi th  respec t  t o  t h e  s t a r t i n g  i s a t i n )  i n  100 m l  of conc. hydrochloric 

acid.  The suspension formed w a s  s t i r r e d  f o r  one hour at Oo and f i l t e r e d  

at room temperature, a f ford ing  t h e  3,4-dihydroxycinnoline (11) which w a s  

r e c r y s t a l l i z e d  from a c e t i c  ac id .  

were obtained by ex t r ac t ing  t h e  ac id  f i l t r a t e  wi th  e t h y l  ace t a t e .  

S m a l l  add i t iona l  amounts of t h e  compound 
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3,~-Dihydroxy-5,~-dimethylcinnoline [IIa, 0.86 g. (80%) ] obtained as a yel- 

l ow solid identified mp. 213-214', from l g (0.0056 mole) of 4,6-dimethyl- 

isatin. 

&. Calcd. for C10H10N202: C, 63.14; H, 5.29; N, 14.73. 

Found: C, 62.89; H, 5.44; N, 14.51. 
-1 IR: (KBr, cm 1: 3400-2300, 1695, 1635, 1625, 1575, 1525, 1460, 1375, 

1360, 1255, 1220, 1180, 1150, 1075, 1055, 1045, 840, 825, 790, 760. 

NMR (DMSO-d6, 6): 

lOH), 10.1-12.5 (broad m, lH, OH). W :  m/e ( % ) :  190 (52, M+), 172 (98), 

2.3-2.9 (m, 6H, 2CH3), 6.5-7.4 (m, 3H, 2H, aromat. and 

162 (361, 144 (501, 131 (61 ,  117 (1001, 116 (201, 91 (121, 90 (13) .  

3,~-Dihydroxy-6-methylcinnoline [IIb, 0.94 g .  (85%) ] obtained as a white- 

yellow solid, mp. 292-293' from 1 g (0.062 mole) of 5-methylisatin. 

m. Calcd. for C H N 0 C, 61.35; H, 4.75; N, 15.90. 

C, 61.24; H, 4.49; N, 15.66. 
9 8 2 2 :  

Found: 

-1 IR: (mr, cm ) :  3400-2300, 1685, 1678, 1490, 1380, 1245, 1170, 795, 770. 

NMR (DMSO-d6, 6 ) :  

lH, aromat.), 12.5-12.8 (broad m, 2H, HO). MS: m/e ( % ) :  176 (100, M+), 

2.5 ( s ,  3H, CH3), 7.2-7.8 (my 2H, aromat.), 8.0 ( m y  

158 (121, 131 (331, 130 (441, 107 (181, 105 (11, 77 (151, 76 (5). 

3.4-Dihydroxy-6-methoxycinnoline [ IIc, 0.76 g. (Ti%)] obtained as a white 

solid identified, mp. 281-282' from 1 g (0.0056 mole) of 5-methoxyisatin. 

m. Calcd. for CgH8N203: C, 56.24; H, 4.19; N, 14.57. 

Found: C, 56.27; H, 4.14; N, 14.46. 

IR ( D r y  ern-'): 

1215, 1170, 1160, 1120, 1050, 1020, 945, 825, 800, 780, 745. 

Nb23 (DMSO-d6, 6): 3.9 ( s ,  3H, OCH ) ,  7.0-7.9 (3H, aromat.), 12.1-14.1 3 

(broad, m, 2H, HO). MS: m/e ( % ) :  192 (100, M'), 177 (361, 133 (171, 

3400-2300, 1690, 1665, 1625, 1585, 1480, 1365, 1285, 1240, 

118 (91 ,  105 ( l o ) ,  104 (21, 78 (61, 76 (2). 
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6-Chloro-3,4-dihydroxycinnoline [ I I d ,  1.04 g. (96%)] obtained a s  a yellow 

s o l i d ,  mp. 180-18io, from 1 g (0.0055 mole) of  5-ch loro isa t in .  

- Anal. Calcd. f o r  C8H5N202C1: C ,  48.87; H ,  2.54; N ,  14.25; C 1 ,  18.02. 

Found: C ,  48.52; H ,  2.64; N ,  13.98; C 1 .  17.84. 
-1 IR (KBr, cm ) :  

1250, 1235, 1165, 1035, 925, 860, 800, 775. 

( m y  3H, 2 H  aromat. and 1 O H ) ,  8.1-8.2 (m, lH, aromat . ) ,  12.6-14.6 (broad 

m, l H ,  O H ) .  MS: m/e (%I: 196 (100, M'), 197 (lo), 198 (361, 179 (181, 

152 ( 1 7 ) ,  124 ( I S ) ,  122 (151 ,  111 (1), 76 ( 2 ) .  

3400-2300, 1675, 1575, 1495, 1480, 1465, 1420, 1370, 1270, 

NMR (DMSO-d6, 6 ) :  7.38-7.95 

X-RAY CRYSTAL STRUCTURE ANALYSES OF ISOMERIC CYCLOADDUCTS 

OF 3-PICOLINE-N-OXIDE WITH 2-CHLOROPHENYL ISOCYANATE 

h b m i t t e d  by Takuzo Hisano," Toshikazu Matsuoka, Masataka Ichikawa, and 
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Faculty of Pharmaceutical Sciences 
Kumamoto Univers i ty  
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The X-ray c r y s t a l  ana lys i s  of t h e  two products ( I  and 11) i s o l a t e d  

from t h e  r eac t ion  of 3-picoline N-oxide wi th  pch lo ropheny l  isocyanate con- 
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