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STUDIES WITH REISSERT COMPOUNDS. PART V I . '  CHANGE OF PATHWAY 

OCCASIONED BY PHASE TRANSFER CATALYSIS: SUPPRESSION OF - N-ACYL PSEUDO-BASE 

FORMATION I N  FAVOUR OF A REISSERT REACTION 

B W  C. Uf f *  and R e  S. B- - = 

>, 

Leicestershire,  LE l l  3TU, England. 

Treatment o f  phthalazine w i t h  p-chlorobenzoyl ch lor ide and 

potassium cyanide i n  a  two-phase system gives an 1-acyl  pseudo- 

base (3, R = 4-ClCsH4). Addi t ion o f  a  phase t rans fe r  c a t a l y s t  

t o  the medium changes the react ion pathway t o  g ive a  Reissert  

compound (4, R = 4-C1C6H4) as major product w i t h  on ly  a  t race o f  

N-acyl pseudo-base. The same change i s  observed w i t h  5 -n i t ro -  - 
isoquino l ine and a  va r ie ty  o f  ac id  chlor ides.  Inc lus ion o f  a  

phase t rans fe r  ca ta l ys t  a lso increases the y i e l d s  of Reissert  

compounds i n  react ions i n  which - N-acyl pseudo-bases are n o t  

involved. 

We reported t h a t  an N-acyl pseudo-base of the type (1) i s  

obtained i n  high y i e l d  when 5-n i t ro isoqu ino l ine i s  t reated w i t h  an ac id  

ch lo r ide  and potassium cyanide i n  waterlmethylene chlor ide,  the expected 

Reissert  compound (2 )  being given i n  y i e l d s  o f  on ly  5% o r  less. S im i la r  

behaviour, though less marked i n  some cases, has been reported fo r  analogous 

i ~ o q u i n o l i n e , ~ ' ~ ' ~  q ~ i n o l i n e , ~ ' ~ ' ~  and 1,3,4-thiadiazoles systems, 

each car ry ing ce r ta in  electron-withdrawing features. 

I n  a  s i m i l a r  manner we have recen t l y  observed t h a t  phthalazine w i t h  

pch lorobenzoy l  ch lor ide and potassium cyanide produces a  55% y i e l d  o f  

N-acyl pseudo-base (3, R = 4-C1C6H4) and on ly  a  t race ( 4 % )  of Reissert  - 
compound (4, R = 4-C1C6H4). Inves t iga t ing  t h i s  react ion f u r t h e r  we have 

examined the effect of adding a  phase t ransfer  ca ta l ys t7  t o  the two-phase 
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system. We found t h i s  caused a s t r i k i n g  reversal  o f  the previous behaviour. 

The Reissert  compound (4, R = 4-C1C6Hb) i s  formed i n  72% y i e l d ,  w i t h  l ess  

than 1% o f  - N-acyl pseudo-base (3, R = 4-C1C6H,). 

We have subsequently shown t h a t  t h i s  change i n  pathway occurs w i t h  5 -n i t ro -  

isoqu ino l ine oq treatment w i t h  a v a r i e t y  o f  ac id  chlor ides and potassium 

cyanide i n  waterhnethylene ch lo r ide  containing 1% o f  benzyltrimethylammonium 

chlor ide,  P ~ C H ~ ~ M ~ ~ C I -  w i t h  respect t o  cyanide concentration. - N-Acyl pseudo- 

base formation i s  completely suppressed and Reissert  compound formed. The 

resu l t s  are sumnarised i n  the Table (en t r i es  5 - e ) .  - 
Also included i n  the Table (en t r i es  f - j) i s  a comparison of cases o f  - - 

normal Reissert  compound formation (no pseudo-base involvement) i n  the 

absence o r  presence of the  phase t ransfer  ca ta l ys t .  We have mainly selected 

cases i n  which the Reissert  react ion proceeds i n  only low o r  moderate y i e l d ,  

i n  the absence of cata lys t ,  such as i n  the formation o f  phthalazine Reissert  

compounds (4)  o r  those prepared from chloroformates (e.g. 5, R1=OMe, R ~ = H ) .  

It can be seen t h a t  i n  every case marked improvements i n  y i e l d s  are given. 

The benzyltrimethylammonium ch lo r ide  would appear t o  provide a g r e a t l y  

enhanced se lec t i ve  t ranspor t  o f  cyanide i o n  from the aqueous t o  the organic 

medium. This probably r e s u l t s  from a favourable so f t  acid-soft  base8 i n t e r -  

ac t i on  of the P ~ c H ~ R M ~ ~  i o n  w i t h  the -CN ion, ra the r  than w i t h  the harder -OH 

( o r  H20). 
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Table 1-Acyl pseudo-base and/or Reisser t  compound formation 

Without P ~ C H ~ ~ M ~ , C ~ -  I W i t h  P h ~ H ~ f i M e ~ ~ l -  

.I-acyl pseudo-base Yield Reisser t  Yield N-acyl Reisser t  
m.p. compound Pseudo- compound 

m.p. base Yield 
Yield 

a (3,R=4-C1C6H4) 55% (4,R=4-C1C6H,,) <1% <1% 72% 

147-148Oc(a) 2 0 1 - 2 0 3 ~ ~ ( a )  

1 I Without P h ~ H ~ f i M e ~ ~ l -  ] With P ~ C H ~ ~ ~ M ~ ~ C I -  

Reisser t  compound I I  m.p. I y i e l d ]  Yield 

( a )  Sa t i s f ac to ry  elemental analyses and spec t ra l  data obtained. 

(b) l i t .  m.p. 1480C9 ( c )  l i t .  m.p. 83-850c1° (d) 1it.m.p. 60-6l0c11 

( e )  l i t .  m.p.  127-1280c12 
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