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N E W  D I R E C T I O N S  IN T H E  C H E M I S T R Y  OF T H I O P H E N E *  

Reviewed by A. N.  K o s t  

This book, which was published at the v e r y  end of 1976 and is the r e su l t  of the work of a col lect ive  of 
authors  f r o m  the Inst i tute of Organic Chemis t ry  of the Academy of Sciences of the USSR on the c h e m i s t r y  of 
thiophene, will undoubtedly a t t r ac t  the at tention of a l a rge  number  of organic  chemis t s ,  pa r t i cu l a r ly  those who 
a r e  engaged in r e s e a r c h  on the var ious  aspec t s  of the reac t iv i ty  of the h e t e r o a r o m a t i c  ring. The r e s e a r c h  of 
the school of Ya. L. GolTdfarb on the c h e m i s t r y  of thiophenes is widely known and, with r e s p e c t  to m o r e  o r  
l e s s  specia l  p rob l ems ,  has been  examined in review paper s .  A review of the s ta te  of the p rob l em and of the 
advances  made in the las t  20 y e a r s  (i.e., a f t e r  the publicat ion of the fundamental  monographs  and review pape r s  
on the c h e m i s t r y  of thiophene) f r o m  the posi t ions of the scient i f ic  col lect ive p r o p e r  with p r i m a r y  examinat ion 
of the resu l t s  and the a s - y e t  unsolved p rob l ems  included in the range of in te res t s  of this scient i f ic  school is 
given in this book, edited by Ya. L. GolTdfarb (the authors  include L. I. BelenTkii, E. t ). Zakharov,  M. A. Kalik, 
V. P. Litvinov, F. M. Stoyanovieh, S. Z. Taits ,  and B. P. Fabr ichnyi) .  This range  of in te res t s  is, by the way, 
ve ry  extensive and includes the genera l  p r inc ip les  of the e lec t rophi l ic  subst i tut ion reac t ions  of the hydrogen 
a tom in the a roma t i c  r ing (including the change in the or ienta t ion and the r e a r r a n g m e n t  p r o c e s s e s  that take 
p lace  during protonat ion or  under  the influence of Lewis acids),  the pr inc ip les  of meta l la t ion with subsequent  
development  with r e s p e c t  to the synthetic uti l ization of the resul t ing organometa l l i c  (p r imar i ly  lithium) com-  
pounds, and the development  of methods fo r  the synthes is  of condensed models  on the bas i s  of the thiophene 
ring with a detai led phys icochemica l  cha rac te r i za t ion  of the newly c rea ted  he t e roa roma t i c  sys t em,  and two 
ve ry  impor tan t  t rends based  on the gene ra l  pr inciple  of the initial introduction of a n e c e s s a r y  subst i tuent  in 
the thiophene ring and subsequent  decomposi t ion o r  opening of this ring. Numerous  syntheses  of al iphatic 
amino acids and l ac t ams  (by reduct ive  desulfurat ion of the cor responding  thiophene acids o r  the i r  der iva t ives)  
and a number  of o ther  al iphat ic  compounds have been developed on the bas i s  of these pr inc ip les ,  and, even 
more  important ,  a genera l  and ex t r eme ly  f lexible method fo r  the p r epa ra t i on  of mac rocyc l i c  s t r u c t u r e s  on the 
bas i s  of i n t r amolecu la r  alkylation o r  acylat ion of the thiophene r ing and subsequent  desulfura t ion was c rea ted .  

We note immedia te ly  that the book is a good publication.  It is pr in ted  in a convenient type, and the s t r u c -  
tura l  fo rmulas  and reac t ion  schemes  a re  well  executed (which substant ia l ly  fac i l i ta tes  understanding of the 
text). The careful ly  compiled bibl iography,  which is p resen ted  fo r  each chap te r  (and even fo r  the preface)  and 
contains m o r e  than 1500 citat ions,  is v i r tual ly  f r ee  of repet i t ions .  The thoroughness  of the l i t e ra tu re  t r e a t -  
ment  of the m a t e r i a l  substant ia l ly  i nc reases  the value of the book, which may be of s e rv i ce  fo r  handbook p u r -  
poses .  F o r  this r ea son  it is provided not only with a sufficiently detai led table of contents but also with a de-  
tailed subject  index. 

It is na tura l  that the va r ious  chap te r s  we re  wri t ten  by different  authors  whose a r e a  of in te res t s  de te r -  
mined the c h a r a c t e r  of exposit ion of the ma te r i a l .  One 's  attention is d i rec ted  to the f i r s t  chapter ,  in which 
L. I. Belen 'k i i  (who, together  with Ya. L. Gol, dfarb,  p e r f o r m e d  the genera l  editing of the book) in the case  of 
the chemica l  p r o p e r t i e s  of the thiophene ring essent ia l ly  gives an example  of the genera l  p r inc ip les  of the study 
of he t e roa roma t i e  c h a r a c t e r  f r o m  the point of view of chemica l  reac t iv i ty  and the ru les  of or ienta t ion during 
e lec t rophi l ic  substi tution. In conjunction with the m a t e r i a l  in chapter  IV, which was wr i t ten  by V. P. Litvinov 
mainly  f r o m  the point of view of the phys icochemica l  and quan tum-chemica l  c h a r a c t e r i s t i c s  of condensed 
he te roa tomic  r ings and the s imples t  der iva t ives ,  the r e a d e r  r e ce ive s  a useful  manual  fo r  inves t iga tors  doing 
r e s e a r c h  on the c h e m i s t r y  of he t e roa roma t i c  s t r uc tu r e s .  If the data f r o m  chapte r  II (in which a genera l  ex-  
aminat ion of the p rob l em s  of meta l la t ion in a s e r i e s  of he te rocyc les  is given in the case  of the fo rmat ion  of 
l i thium der iva t ives  and subsequent  react ions)  a r e  added here,  this f ront  is expanded to an even g r e a t e r  extent. 

The in te res t  of the book ' s  compi l e r s  in the p rob l ems  of the d i rec ted  s e a r c h  for  new Iigands fo r  the 
p repa ra t ion  of chelate compounds and, correspondingly ,  in the study of some  tau tomer ic  s y s t e m s  (f irs t  and 

* Izd. Nauka (1976). 

Trans la ted  f r o m  Khimiya Getero ts ik l ichesk ikh  Soedinenii, No. 8, pp. 1140-1141, August, 1977. 

924 0009-3122 /77 /1308-0924  $07.50 �9 1978 Plenum Publishing Corpora t ion  



foremost  aldimines) is somewhat more specific. Until recently, analytical chemists or  physical chemists were 
pr imar i ly  engaged in the search for  ligands and in the investigation of chelate compounds, although there has 
long been a need for  qualified organic chemists in this sector  of our science. Chapters III and IVwill therefore 
be very useful to many chemists with diverse scientific interests.  

As I have already stated above, the specific scientific direction of the Ya. L. Gol'dfarb school is the origi-  
nal solution of the problem of the synthetic utilization of the discovered principles of the introduction of substit- 
uents in the thiophene ring for  the subsequent decomposition of this ring by desulfuration. In other words, an 
original method has been created for  the incorporation in an organic molecule of a four-carbon f r a g m e n t -  if 
necessary  one with a ready-made substituent, including such an important functional grouping as an amino 
group. These studies constitute an excellent example of an elegant and effective solution of a major problem of 
synthetic organic chemistry.  One may be certain that the publication of a book in which a genera!iced exami- 
nation of the results and developed methods is given should entail the extensive application for scientific re-  
search and perhaps industrial purposes (where problems of fine organic synthesis are solved) of this original 
approach. This is of part icular  importance, since the problem of the isolation of thiophenes from the co r r e -  
sponding sulfurous petroleum oils has already been fundamentally solved, and the expedient utilization of thio- 
phene has become an urgent problem. The authors of the book have demonstrated the effectiveness of this 
method for  the preparat ion of diverse amino acids and macrocycles .  One may be certain that many other 
models also will follow. 

The publication of this book can only be welcomed. For  many of our readers  it should be an indispensable 
manual in their daily work. 

K.  M. A k h m e r o v  

C A T A L Y T I C  A M M O N O L Y S I S  AND 

A C E T Y L E N I C  H Y D R O C A R B O N S *  

Reviewed by A. N. K o s t  

AMINATION OF 

One of the directions of the chemistry of acetylene that has been developed mainly in the postwar period 
is the catalytic ammonolysis of acetylenic hydrocarbons by the Chichibabin method. The products of this re -  
action are nitrogen-containing heterocycles,  amines, nitriles,  and other compounds that are  widely used in 
industry. 

Until recently there were no monographs in which the l i terature on the ammonolysis and amination of 
acetylenie hydrocarbons was systematized and correlated.  Akhmerov's book is an attempt to achieve this sort  
of correlat ion as applied to the joint catalytic transformations of acetylene with ammonia and amines. 

The synthesis, propert ies ,  and transformations of ace ton i t r i l e -  the starting material  for  pyridine bases 
and other compounds-  are described in the f i rs t  chapter. The synthesis and some transformations of nitro- 
gen-containing compounds (pyridine bases, pyrrole,  etc.) are presented in the second chapter. The third chap- 
ter  is devoted to the amination of acetylenic hydrocarbons. 

The book contains a review of the original l i terature (~400 citations) pr ior  to 1973; the large contribution 
of Soviet scientists to the development of this  area  of chemistry is graphically demonstrated. The text is illus- 
trated with reaction schemes, tables, and graphs; this makes it possible for  one to readily orient oneself 
with respect  to the problems discussed. There is sometimes a lack of continuity and logic of exposition of 
the material ,  and there are  repetitions. The author, drawing upon the mechanism of the reaction of acetylene 
with ammonia, suggests the idea that the reaction between the indicated reagents has radical-chain character ,  
but he does not present  convincing proof in favor of his conclusions. In view of the breadth of the topic, the 
chapter on the synthesis of pyridines and pyrroles  does not completely encompass the problem. The book is 
therefore  of less interest  to specialists in the chemistry of heterocycles than to chemists engaged in research  
on acetylenic hydrocarbons. 

* Tashkent, FAN (1976). 
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