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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 
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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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firms' t h e  2,3-dihydropyridine s t r u c t u r e  o f  t hese  adducts (F igs .  1 and 2 )  

I n t e n s i t i e s  and t h e  c e l l  parameters were measured by a Syntex atuo- 

mated d i f f rac tometer  ( P l )  using Mo Ka r a d i a t i o n  monochromated wi th  a graph- 
,. 

i t e  c r y s t a l .  

using t h e  MULTAN3 s e r i e s  of programs and t h e  UNICS-I1 ~ y s t e m . ~  On t h e  oth- 

e r  hand, t h e  s t r u c t u r e  I1 w a s  solved by t h e  same d i r e c t  method us ing  a SYN-  

TEX-XTL program. Compound I ,  mp. 1 6 7 O ,  C H N 0 C 1 ,  g ives  orthorhombic 

c r y s t a l s  from ether-acetone; a = 9 .010(4 ) ,  b = 11.113(3), c = 12.150(3) A ,  

Dm5 = 1 . 4 1 4  g. z = 4 ,  space group P2 2 2 

by t h e  s e t  of phases which gave t h e  f i g u r e  o f  mer i t  1.008, 1 5  nonhydrogen 

atoms out  of 18 independent ones were loca ted .  Subsequent Fourier synthe- 

s i s  and t h e  refinement by t h e  block-diagonal leas t - squares  method revea led  

t h e  molecular s t r u c t u r e .  Af te r  an an i so t rop ic  refinement o f  nonhydrogen 

atoms (R = 0.085),  a d i f f e rence  Fourier map w a s  ca l cu la t ed  from which a l l  

The molecular s t r u c t u r e  of I was solved by t h e  d i r e c t  methodsC 

1 3  11 2 2 
0 

From t h e  E map ca l cu la t ed  1 1 1' 

t he  hydrogen atoms were loca ted  and were included i n  t h e  f i n a l  refinement 

assuming i s o t r o p i c  temperature f a c t o r s .  

2069 independent r e f l e c t i o n s .  Compound 11, mp. 129-130°, C H N 0 C 1 ,  

monoclinic c r y s t a l  c l a s s  from e ther -pe t r .  e t h e r ;  a = 12.664(3) ,  b = 9.797(5) ,  

c = 9.751(4) 1, a = 90.00(4) ,  f3 = 92.58(2) ,  y = 9 0 . 0 0 ( 3 ) 0 ,  h5 = 1.463 g .  

cm , z = 4 ,  space group P2 / A .  2725 observed r e f l e c t i o n  (10 2 1.966 10) 

were used f o r  s t r u c t u r e  determination. From t h e  E map ca l cu la t ed  by t h e  

s e t  of phases ( f i g u r e  of  merit  1.0890), 18  nonhydrogen atoms were e a s i l y  

located.  The refinement of t h e  molecular s t r u c t u r e s  was c a r r i e d  out by t h e  

Gauss-Seidel Block- and f u l l  matrix l e a s t  squares-method and t h e  R value re- 

duced t o  0.066 wi th  an i so t rop ic  temperature f a c t o r .  Calculated hydrogen 

atom coord ina tes  were included i n  t h e  f i n a l  refinements and t h e  f i n a l  R va l -  

ue was 0.048. 

The f i n a l  R value was 0.054 us ing  

13 11 2 2 

-3 
1 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
3
2
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS 

0 0 
Fig. 1 ( A )  Fig. 2 ( A )  

EXPERIMENTAL 

All melting poin tswereuncorrec ted .  I R  spec t r a  were recorded on Nippon 
lH-NMR spec- Bunko D S - 3 0 1  i n f r a red  spectrophotometer equipped wi th  g ra t ing .  

tra were taken with JNM-MH-100 and m - C - 6 0 ~  spectrometer i n  %. 5% (w/v) 
so lu t ion  with te t ramethyls i lane  as an i n t e r n a l  standard and chemical s h i f t s  
were expressed i n  T value.  MS spec t r a  were taken wi th  JEOL-JMS-O1SG spec- 
tromet e r  . 
Reaction of 3-Picoline-N-oxide wi th  pch lo ropheny l  Isocyanate.- To a solu- 

t ion  o f  2.73 g. (0.025 mole) of 3-picoline-N-oxide i n  20 m l .  o f  DMF', 7.68 g. 
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(0.050 mole) of pch lo ropheny l  isocyanate w a s  added dropwise wi th  s t i r r i n g  

at room temperature and t h e  mixture heated at  110' f o r  7 h r s .  

a )  

evaporated i n  vacuo below 70" and t h e  r e s idue  d isso lved  i n  20 ml. o f  e the r .  

The e t h e r e a l  so lu t ion  w a s  kept overnight below 5' and t h e  p r e c i p i t a t e d  col-  

o r l e s s  c r y s t a l s  were c o l l e c t e d  and washed wi th  a s m a l l  amount of co ld  e t h e r .  

I s o l a t i o n  of  I.- Afte r  t h e  r eac t ion  w a s  over,  t h e  r eac t ion  mixture w a s  

The c r y s t a l l i n e  mass w a s  r e c r y s t a l l i z e d  from benzene t o  g ive  an a n a l y t i c a l  

sample o f  I ,  mp. 167' as c o l o r l e s s  needles ,  i n  29.6% y i e l d .  I R ( K B r ) :  C = 0 

1725 em-'. NMR(CDC13,  60 Mc): 

H z ,  C9-H) ,  3.85-4.25 (2H, m y  C 

C - H ) .  MS m/e: 262 and 264 ( M  ; r e l a t i v e  i n t e n s i t y ,  3:1),  218 and 220 

( M +  - C02). 

Anal. Calcd. for C H N 0 C 1 :  C ,  59.44; H ,  4.22; N ,  10.66. 

Found: C ,  59.70; H ,  4.20; N ,  10.58. 

T 8.37 (3H, s ,  -CH3) ,  4.59 (lH, d, J = 2.5 

H and C -H), 2.20-3.00 ( 5 H ,  m ,  aromatic and 6- 7 
+ 

5 

1 3  11 2 2 

b )  

vacuo. 

res idue  was d isso lved  i n  10  m l .  of e t h e r  and then  kept overnight below 5 O .  

I s o l a t i o n  of 11.- Af te r  removal of I ,  t h e  f i l t r a t e  w a s  evaporated & 

After  t h e  t a r r y  res idue  had been t r e a t e d  wi th  hot g-hexane, t h e  

The separa ted  c r y s t a l s  were c o l l e c t e d  and r e c r y s t a l l i z e d  from E-hexane-ben- 

zene t o  g ive  11, mp. 129-120° as c o l o r l e s s  prisms, i n  11.1% y i e l d .  

C = 0 1730 cm . NMR(CDC13, 60 Mc): T 8.08 (3 ,  b r .  s ,  -a3),. 5.12 (lH, 

I R ( K B r ) :  

-1 

d-d, J = 9 H z ,  J8-7 = 6 H z ,  C -H), 4.36 (lH, d-d, J9-8 = 9 H z ,  J9-7 = 2.5 8- 9 8 
Hz, C 

MS m/e: 

Anal. Calcd. f o r  C H N 0 C 1 :  C ,  59.44; H ,  4.22; N ,  10.66. 

Found: C ,  59.65; H ,  4.15; iJ, 10.68. 

H ) ,  3.95-4.20 (lH, m y  C -H), 2.30-3.00 (5H, m y  aromatic and C -H). 7 5 
+ + 9- 

262 and 264 ( M  ; r e l a t i v e  i n t e n s i t y ,  3:1), 218 and 220 ( M  - C02). 

1 3  11 2 2 - 
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