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ORGANIC PREPARATIONS AND PROCEDURES, INT. 10(4), 159-162 (1978) 

A NEW S Y N T H E S I S  OF N-BENZYL-2,3-DIHYDRO- 

4( 1 H) - I  SOQUI  NOLONE 

Dav id  A.  Walsh* and Dwight A .  Shamblee 

Department o f  Chemical Research 
A.H. Robins Company, Richmond, V i r g i n i a  23220 

The 2,3-dihydro-4( 1H) - isoqu ino lone (11) r i n g  system has 

p r e v i o u s l y  been syn thes ized by  a c i d - c a t a l y z e d  c y c l i z a t i o n  o f  
l a  

a p p r o p r i a t e l y  s u b s t i t u t e d  N-benzy lg l yc ine  d e r i v a t i v e s  ( I ) ,  

and by  t h e  Dieckmann c y c l i z a t i o n  o f  a d i e s t e r  (111) f o l l o w e d  

by h y d r o l y s i s  and d e c a r b o x y l a t i o n  o f  t he  i n t e r m e d i a t e  0 - k e t o  
l b  

e s t e r  (IV). 

I 

CO2Et 

" a N C H  R' ,C02Et 

111 

The former method s u f f e r s  

r i n g  must be a c t i v a t e d  i n  

0 

II 

0 
t 

IV 

f rom t h e  drawbacks t h a t  t h e  aromatic 

some manner i n  o rde r  f o r  c y c l  i z a t i o n  

t o  occur s ince  l a b i l e  groups a t  R t  w i l l  n o t  w i t h s t a n d  the  
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WALSH AND SHAMBLEE 

s t rong  a c i d i c  cond i t i ons  requi red f o r  c y c l i z a t i o n ,  and the  

group a t  R "  must be in t roduced r e  a t i v e l y  e a r l y  i n  the  synthe- 

t i c  scheme. 

tuent, t he  l a t t e r  method must be employed and requ i res  var ious 

s u b s t i t u t e d  2 - t o l u i c  e s t e r s  which a r e  o f t e n  d i f f i c u l t  t o  syn- 

thes ize;  problems w i t h  the  separat ion o f  isomers a l s o  e x i s t .  

When R '  i s  H o r  an e ect ron-wi thdrawing s u b s t i -  

l b  

We wanted a s y n t h e t i c  scheme which would be m i l d  enough 

t o  a l l o w  a v a r i e t y  o f  subs t i t uen ts  a t  R ' ,  a l l o w  i n t r o d u c t i o n  

o f  R "  a t  a r e l a t i v e l y  l a t e  stage i n  the  process and could be 

c a r r i e d  out  on a l a r g e  scale. Our approach u t i l i z e s  t h e  rea r -  

rangement o f  isoquinol ine-N-ox ide w i t h  e - t o l u e n e s u l f o n y l  

c h l o r i d e  t o  g i v e  4 - tosy loxy i soqu ino l  i n e  ( V )  a s  descr ibed by 
2 

Ochiai.  The qua te rn i za t i on  o f  V w i t h  benzyl bromide gave V I  in 

good y i e l d .  

0 

VII  

OH 

Vlll 

160 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
3
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



A NEW SYNTHESIS OF N-BENZYL-2,3-DIHYDRO-~(lH)-ISOQUINOLONE 

Treatment o f  V I  w i t h  NaBH, i n  p y r i d i n e  3$4 gave a 1 : l  m ix tu re  

(determined by nmt and mass spec) o f  V I I  and VIII. Apparent ly  

V I I  underwent f u r t h e r  reduc t i on  w i t h  excess NaBH4 t o  g i v e  V I I I .  

Reaction o f  V I  w i t h  NaBH3CN i n  p y r i d i n e  a t  65" f o r  45 min gave 

a 657% y i e l d  o f  V I I  i d e n t i c a l  i n  a l l  respects t o  an a u t h e n t i c  

sample o f  V I I  prepared by the  Dieckmann c y c l i z a t i o n  method. 

EXPERIMENTAL 

Me1 t i  ng p o i n t s  were determined on a Thomas-Hoover me1 t i  ng 
p o i n t  apparatus and a r e  uncorrected. I n f r a r e d  spectra were 
recorded on a Beckman I R ~  spectrophotometer. Nuclear mag- 
n e t i c  resonance spect ra were obtained us ing a Var ian A-60 
spectrometer w i t h  d6-DMS0 as so lvent  and TMS as i n t e r n a l  
standard. Chemical s h i f t s  a re  repor ted i n  6 values i n  p a r t s  
per m i l l i o n  (ppm) downf ie ld  from the  TMS s igna l .  Mass spectra 
were determined on a Hi tachi -Perk in-Elmer RMU-6H mass spect ro-  
meter. Elemental analyses were obtained on a Perkin-Elmer 
model 240 C,H,N analyzer.  

4- [ (4-Methy lphenyl )su l  fony l  loxy-2-phenylmethyl  i soqui no1 i n i  urn 

bromide ( V I ) .  - A s o l u t i o n  o f  3.0 g (0.010 mole) o f  4 - t o s y l -  
2 

oxy i soqu ino l i ne  i n  60 m l  o f  THF was t r e a t e d  w i t h  2.2 g (0.013 

mole) o f  benzyl bromide and the m ix tu re  was heated a t  r e f l u x  

f o r  5 h r .  The s o l u t i o n  was concentrated i n  vacuo and a d d i t i o n  

o f  d i e t h y l  e the r  t o  the  residue caused a wh i te  s o l i d  t o  p r e -  

c i p i t a t e .  The s o l i d  was c o l l e c t e d  by f i l t r a t i o n  and d r i e d  t o  

y i e l d  3.2 g (66%) o f  V I ,  mp.170-173°, i n  a n a l y t i c a l  p u r i t y .  I R  

(KBr) cm 2940, 1590, 1385, 1165, 725. 'H nmr (d6-DMSO):b 2.46 

(S,3H,CH3), 6.17 ( S,2H,N-&-CGH5), 7.30-8.90 (m, 13H,aromati c), 

-1 

+ 

8.98 ( S ,  1 H,3-1), 10.72 ( S ,  1 H, 1 -H) . 
Anal. Calcd. f o r  C23H20BrN03S: C, 58.73; H, 4.29; N, 2.98 

Found: C, 58.74; H, 4.34; N, 2.96 
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WALSH AND SHAMBLEE 

2-Benzyl-2,3-d i hydro-'+( 1 H) - i soqui no1 one hydrochl o r i  de ( V I  I ) .  - 
To a s t i  r r e d  s o l u t i o n  o f  75 g (1.2 mole) o f  NaBH3CN i n  500 m l  

o f  p y r i d i n e  a t  50" was added 150 g (0.3 mole) o f  V I  over a 

5-min per iod.  The temperature rose t o  90" du r ing  a d d i t i o n  and 

was maintained a t  65" f o r  40 min. The r e a c t i o n  m ix tu re  was 

poured i n t o  2 1. o f  a c o l d  2% NaOH so lu t i on ,  NaCl was added, 

and the  s o l u t i o n  e x t r a c t e d  several t imes w i t h  d i e t h y l  e the r .  

The combined e x t r a c t s  were washed w i t h  H20, d r i e d  over Na2S04, 

and t r e a t e d  w i t h  HCl  gas. The s o l i d  which p r e c i p i t a t e d  was 

c o l l e c t e d  by f i l t r a t i o n  and r e c r y s t a l l i z e d  from e thano l -  

isopropyl  e t h e r  t o  y i e l d  56 g (65%) of  V I I  as an o f f - w h i t e  

powder, mp 199-200". I R  ( K B r )  cm 1880, 1415, 1280, 770, 695. 

1 H  nmr (d6-DMSO): 6 4.18 (S,2H,CO-a-N), 4.54 (S,2H,N-%- 

-1 

CGH5), 4.60 (S,2H,i i n q  G&), 7.35-8.15 (m,gH,aromatic). 

Anal. Calcd. f o r  C 1 6 H 1 6 C l N O :  C, 70.20; H, 5.89; N, 5.12 

Found: C, 70.33; H, 5.93; N, 5.21 
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