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The Thi rd  Symposium on the Chemis t ry  and Technology of Hete rocyc l ic  Compounds of Foss i l  Fuels ,  
which was organized  joint ly by Donetsk State Univers i ty  and the Inst i tute of Physical  Organic Chemis t ry  and 
Coal Chemis t ry  of the Academy  of Sciences of  the Ukrainian SSR, was held f r o m  May 24 to May  26, 1978. In 
the five y e a r s  that  have e lapsed  s ince the second sympos ium the volume of scient i f ic  r e s e a r c h  devoted to the r e -  
fining of foss i l  fuels has inc reased  substant ia l ly ,  and the theore t i ca l  and exper imen ta l  level  of this r e s e a r c h  
has  been r a i sed .  

Rep re sen t a t i ve s  of scient i f ic  cen te r s  of the country  engaged in r e s e a r c h  on the c h e m i s t r y  and technology 
of he te rocyc l i c  components  of pe t ro l eum and coal  t a r  - sc ien t i s t s  f r o m  Moscow, Kiev,  Donetsk, Kharkov,  Riga, 
Sverdlovsk,  Tomsk ,  I rkutsk ,  Tashkent ,  Ufa, Dnepropet rovsk ,  etc. - and worke r s  f r o m  the c o a l - t a r - c h e m i c a l  
industry  par t ic ipa ted  in the ac t iv i t ies  of the sympos ium.  Five p lenary  pape r s ,  m o r e  than 80 sec t ional  pape r s ,  
which were  p resen ted  in two sec t ions ,  and ~ 80 display communica t ions  on the c h e m i s t r y  and technology of 
n i t rogen-conta in ing  and su l fur -conta in ing  he te roeyc l ic  compounds and the poss ib i l i t i es  of thei r  use  in the 
national  economy were  p resen ted  to the par t ic ipants  for  discussion.  

A paper  by S. N. Baranov  enti t led " P r o s p e c t s  for  the use  of he te rocyc l ic  compounds of foss i l  fuels in the 
national economy,"  in which the inc rease  in the source  of r aw  he te rocyc l ic  compounds due to the inc reas ing  
volume of mining of foss i l  fuels was demons t ra t ed ,  was p resen ted  in a p lenary  sess ion .  The r e s o u r c e s  of  su l -  
fur -conta in ing  compounds due to the re f in ing  of sulfurous pe t ro l eums  and gases  have inc reased  pa r t i cu l a r ly  
significantly.  The source  of r aw  he te rocyc l ic  compounds has been expanded apprec iab ly  due to the ref in ing of 
heavy pe t ro l eum f rac t ions  and l o w - t e m p e r a t u r e  carboniza t ion  of t a r s ,  as well  as a r e su l t  of the pat t ing into 
opera t ion  of new c o a l - t a r - c h e m i c a l  fac to r ies .  The volume of mining and ref in ing  of sulfurous pe t ro leums  and 
coals  of new deposi ts  in the ea s t e rn  reg ions  of the USSR - a l a rge - tonnage  source  of sulfur  and sulfur  c o m -  
pounds - is i nc reas ing  steadi ly.  

A rev iew of the mos t  important  r e s e a r c h  to find methods for  the use  of pyridine and quinoline b a s e s ,  
indole, and ca rbazo le  was given in the paper .  It was shown that the r e s o u r c e s  of pyridine bases  a r e  cons ide r -  
ably g r ea t e r  than the need for them in the count ry  and that a port ion of them a re  being exported.  The proposed  
methods for  the production of the herbic ide  kh lo ramp (Institute of Organic Chemis t ry  of the Ukrainian SSR) and 
katapin,  which a r e  capable  of absorbing  some  of the r e s o u r c e s  of pyridine and picol ines,  a r e  cu r r en t ly  at the 
in t roductory  stage.  On the bas i s  of a comprehens ive  ana lys i s  of the use  of n i t rogen-  and su l fur -conta in ing  
compounds isolable  by  r e f inemen t  of foss i l  fuels ,  it was concluded that the use  of mix tu re s  without isolat ion of 
the individual n i t rogen-  and su l fur -conta in ing  f rac t ions  holds some  p romise .  Despite  the succes s  in the syn-  
thes i s  of v iny lca rbazo le  and the production f r o m  it of p las t ics  with valuable  p rope r t i e s  (Tomsk Polytechnic 
Inst i tute,  V. P. Lopatinskii) ,  the l a rge - tonnage  product  of the c o a l - t a r - c h e m i c a l  industry  - ca rbazo le  - is not 
being uti l ized at all  adequately.  

The f luctuating demand for  one or  another  chemica l  product  r e q u i r e s  that chemis t s  exer t  se r ious  ant ic-  
ipa tory  r e s e a r c h  both on the methods for  the p repa ra t ion  of var ious  der iva t ives  and on the technologyfor  
thei r  production. A he tary la t ion  method,  i .e. ,  the introduction of he te rocyc le  r e s idues  in var ious  nueleophilic 
organic  compounds in the p r e s e n c e  of acid chlor ides  or  act ive  meta l s  (Donetsk State Univers i ty) ,  was examined 
as a p r o m i s i n g  method for the synthes is  of d ive r se  he te rocyc l ic  compounds.  

A grea t  deal of attention in the work of the s y m p o s i u m  was d i rec ted  to p rob lems  involved in the u t i l iza-  
tion of su l fur -conta in ing  compounds,  the r e s o u r c e s  of which r e a c h  tens of mil l ions of tons,  that undergo com-  
bustion with fuel and contaminate  the a t m o s p h e r e  with sulfur  dioxide. A detai led analys is  of the s ta te  of r e -  
s e a r c h  on su l fur -conta in ing  components  of va r ious  pe t ro l eums  of the Soviet Union was given in a paper  by V. F. 
Kam'yanov .  Efficient  technological  s chemes  for the isolat ion of thiophene and benzothiophene f r o m  coal  ta r  
f rac t ions  were  proposed  in pape r s  by a number  of r e s e a r c h e r s  f r o m  the Inst i tute of Organic C h e m i s t r y  of the 
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A c a d e m y  of Sciences of the USSR, Donetsk Polytechnic Inst i tute,  and VNIIREAKTIVI~LEKTRON (Donetsk). 
Unfortunately,  t h e r e  we re  no pape r s  p r o m i s i n g  the i r  r ap id  l a rge - tonnage  ut i l izat ion in the nat ional  economy. 

The n e c e s s i t y  for desulfura t ion of fuels  in a shor t  t i m e  leads to surp lus  sulfur ,  hydrogen sulfide,  and 
�9 other  s imple  sulfur  compounds,  and syntheses  of unsa tura ted  he te rocyc l ic  su l fur -conta in ing  compounds on the 

b a s i s  of ace ty lene ,  vinyl  ch lor ide ,  and the s imples t  sulfur  compounds axe t h e r e f o r e  a t t r ac t ing  attention. Poly-  
m e r i c  m a t e r i a l s  obtained on the bas i s  of such su l fu r -con ta in ing  m o n o m e r s  have valuable  p rope r t i e s  (Irkutsk 
Inst i tute  of Organic  C h e m i s t r y  of the Academy of Sciences of the USSR, M. G. Voronkov). Considerable  in- 
t e r e s t  during the sympos ium was genera ted  by  pape r s  devoted to the study of the r eae t iv i t i e s  of he te rocyc l ic  
components  of  coal  t a r  and pe t ro leum.  A . K .  Sheinkman (Dnepropetrovsk) in his name  and in the name  of T. V. 
Stupnikova (Donetsk) in a p lenary  paper  p re sen ted  a thorough analys is  of the modern  s ta te  of the c h e m i s t r y  of 
h e t e r o a r o m a t i c  cations and d i scussed  the i r  own ach ievements  in this a rea .  He noted his communica t ion  on the 
d i scovered  dual r e a c t i v i t y  of  N-~tcyl de r iva t ives  of d ihydropyr id ines ,  quinolines, and isoquinolines with r e s p e c t  
to s e v e r a l  o rgan ic  cat ions.  The  r e s u l t  of th is  d i s c o v e r y  was a new method for  the  synthes is  of s table  N-acy l  
sa l t s  of h e t e r o a r o m a t i c  cat ions .  

R. S. Sagitullin (Moscow) p resen ted  a p l ena ry  paper  in which he d iscussed  r i ch  m a t e r i a l  on new r e a r -  
r a n g e m e n t s  of n i t rogen he te roaxomat ic  s y s t e m s  - pyr imido[1 ,2-a] indoles  t o a - c a x b o l i n e s ,  pyrazo l [1 ,2 -a ]py-  
r im id ines  to pyrazolo[3 ,4-b]pyr id ines ,  indolizines to indoles,  isoquinolines to ~ -naph thy lamines ,  pyr imid ines  
to 2 -aminopyr id ines ,  and pyr id ines  to ani l ines.  These  t r an s fo rma t ions  r e p r e s e n t  a new type of molecu la r  r e -  
a r r a n g e m e n t  that  involves opening of the e lec t ron-def ic ien t  r i ng  under the influence of bases  with c leavage  of 
the c a r b o n - n i t r o g e n  bond and subsequent  fo rmat ion  of a new r ing  at the e l ec t ron - su rp lus  port ion of the mole -  
cule to give a c a r b o n - c a r b o n  bond. 

The  las t  two p lena ry  paper s  w e r e  devoted to an examinat ion of the modern  s ta te  of the c h e m i s t r y  of 
be ta ines  (R. O. Kochkanyan, Donetsk) and to the p rospec t s  for  the use  of ca rbazo le  in the chemica l  industry 

iV. P, Lopat inski i ,  Tomsk) .  

The topics  d i scussed  in the sec t ional  s e s s ions  were  e x t r e m e l y  divers i f ied.  As compa red  with the p re -  
vious sympos ia ,  t he re  was a s ignif icant  i nc rea se  in the speci f ic  weight of display papers  (~ 30%). As in the 
previous  sympos ia ,  a grea t  deal  of at tention in the pape r s  was d i rec ted  to the development  of methods for  the 
synthes is  of h e t e r o a r o m a t i c  compounds f r o m  products  obtained by  r e f inemen t  of coal  and pe t ro leum,  as well  
as  to the study of the i r  r eac t iv i t i e s .  Manypape r s  devoted to methods  for  the cons t ruc t ion  of he te rocyc l ie  s y s -  
t e m s  were  p resen ted  in the sympos ium;  var ious  cycloaddit ion reac t ions  have been widely used in this r e sp ec t .  
For example ,  P. B. T e r e n t ' e v  (Moscow) r e p o r t e d  1,3- and 1,4-cyeloaddit ion reac t ions  on the bas i s  of  v inyl -  
pyr id ines ;  these  r eac t ions  lead to der iva t ives  of quinoline, isoquinoline, azac innol ines ,  pyrro loeinnol ines ,  etc. 
Yu. M. Volovenko (Kiev) r e p o r t e d  the synthes is  of amino and keto he tevoeycles  on the bas i s  of subst i tuted ace -  
toni t r i les .  N. N. P r zheva l ' s k i i  (Moscow) r e p o r t e d  the F i scher  synthes is  of indoles and py r ro l e s  f r o m  azines  
v ia  a s cheme  involving s igma t rop ic  (3,3) r e a r r a n g e m e n t s .  A . A .  Zeikan '  p resen ted  m a t e r i a l  on the synthes is  
of  sulfur  de r iva t ives  of  t e t r ab rom opyr i d i ne  and a s tudy of the i r  r eae t iv i t i e s .  

New methods for  the introduction of subst i tuents  in the r ing  of h e t e r o a r o m a t i e  compounds were  examined 
in a number  of communica t ions .  Thus V. V. Men, shikov (Moscow) in his name  and in the names  of A. N. Kost  
and R. S. Sagitullin p resen ted  a paper  on the d i rec t  aminat ion of the py r ro l e  port ion of the indole molecule ,  and 
T.  V. Stupnikov d i scussed  nucleophil ic subst i tut ion of a hydrogen a tom in the indole r ing  with the use  of an 
in te rmedia te  3-acyl indolenin ium cation. In te res t  was a roused  by  a communica t ion  by B. P. Zemski i  (Donetsk), 
who d i scussed  the synthes is  and reac t ions  of some  ni t rogen y l i d s - a n h y d r o  bases  of  pyridyl indoles .  

A subs tant ia l  port ion of the s y m p o s i u m  cons is ted  of r e s e a r c h  involving the s tudy of r eac t ion  mechan i sms .  
Here  one mus t  above al l  note L. M. Litvinenko (Donetsk), who presen ted  paper s  on the effect  of the s t ruc tu re  
of  n i t rogen bases  on the i r  r eac t iv i t i e s .  As in the  prev ious  sympos ia ,  a l a rge  number  of paper s  we re  devoted 
to applied r e s e a r c h :  the s e a r c h  for  new physiologica l ly  act ive  p repa ra t i ons ,  m e t a l - c o r r o s i o n  inhibi tors ,  
s t ab i l i ze r s  of  po lymer i c  m a t e r i a l s ,  he rb ic ides ,  etc. 

The s y m p o s i u m  undoubtedly p romoted  the exchange of informat ion,  the fami l ia r iza t ion  of a l a rge  number  
of  chemis t s  with the modern  s ta te  of r e s e a r c h  and urgent  industr ia l  p r o b l e m s ,  and the reve la t ion  and coord ina-  
tion of the mos t  important  and p r o m i s i n g  r e s e a r c h  t rends .  
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