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F O U R T H  S Y M P O S I U M  ON T H E  C H E M I S T R Y  

OF H E T E R O C Y C L I C  C O M P O U N D S  

L .  N.  Y a k h o n t o v  a n d  A.  F .  O l e i n i k  

The Four th  Sympos ium on the Chemis t ry  of He te rocyc l ic  Compounds was held f r o m  May 15 to 19, 
1972, in Usti  had Labem (Czechoslovakia).  Scient is ts  f r o m  the USSR, Ge rman  Democra t i c  Republic, Poland, 
Hungary,  Yugoslavia,  the F e d e r a l  Republic of Germany,  the US, Italy, Holland, Switzerland, and Sweden p a r -  
t ic ipated in this sympos ium.  

Conferences  on the u se  of compute r s  in the chemica l  industry,  p rob l ems  of pha rmaceu t i ca l  chemis t ry ,  
the state of chemical  product ion in Nor thern  Czechoslovakia ,  etc. were  held in pa ra l l e l  with the pr incipal  
symposium.  Thus a congress  of Czechoslovakian chemis ts ,  which was  officially cal led "Chemis t ry  72," 
was,  in fact ,  convened. 

Eight p lenary  and m o r e  than 60 sect ional  pape r s  were  p resen ted  in the sympos ium on the chemis t ry  
of he te rocyc l ic  compounds. Speaking in the p lenary  sess ions  were  L. N. Yakhontov (USSR) on "The pecu-  
l ia r i ty  of the chemis t ry  of condensed N - a r o m a t i c  s y s t e m s  with v-def ic ient  and 7r-surplus r ings"  and G. H e r -  
tog (Holland) on "Anomalous substi tut ion and ring t r ans fo rma t ion  during the reac t ion  of ha lohe tarenes  with 
s t rong ba se s , "  while R. Mayer  (German Democra t i c  Republic) devoted his  paper  to e lementa l  sulfur  as the 
s ta r t ing  m a t e r i a l  in the synthes is  of he t e rocyc le s  via the Kindler  reac t ion  or  by reac t ion  of sulfur  with un- 
sa tura ted  compounds - enamines ,  ace ty lenes ,  dienes,  n i t r i les ,  etc. 

The pape r  by S. Hunig (Federa l  Republic of Germany)  was devoted to he te rocyc l ic  redox s y s t e m s  with 
stable rad ica ls .  P r o b l e m s  involved in the es tabl ishment  of the s t ruc tu re  of and in the synthes is  and bio-  
synthes is  of d ibenzopyrroloisoquinol ine  a l k a l o i d s -  thylophorine and t h y l o p h o r i n i n e -  we re  examined in the 
paper  by V. Vigreb (Switzerland). The paper  by K. Lemper t  (Hungary) was devoted to the r e su l t s  of recent  
studies in the field of condensed a s y m - t r i a z i n e  der iva t ives .  The high reac t iv i ty  of the carbonyl  group in 
5-subst i tu ted  6 - a z a - 2 - t h i o u r a c i l s  as  compared  with s im i l a r  th iouraci ls  enabled the author to synthes ize  
d ive r s e  two-r ing  s y s t e m s  of condensed a s y m - t r i a z i n e s .  The r e su l t s  of comprehens ive  invest igat ions of 
two-r ing  s y s t e m s  with a common nitrogen of the azolazine and azinazine s e r i e s  were  set  for th in a p a p e r  
by M. T i l l e r  (Yugoslavia); p r o c e s s e s  that a r e  accompanied by i somer i za t ions  and r ing r e a r r a n g e m e n t s  
we re  examined in his paper .  

The r eac t iv i t i e s  of and methods  for  the p repa ra t ion  of 2,4-disubst i tuted 1 ,3-benzoxazines ,  1 ,3-benzo-  
thiazines,  and quinoxalines that contain p r i m a r i l y  oxo and thio groupings  were  the subject of the p lenary  
pape r  by G. Wagner  (German Democra t i c  Republic). 

In two sect ions in which the fundamental  pa r t  of the pape r s  was devoted to nitrogen, oxygen, and sul-  
fur  he te rocyc les ,  cons iderable  in te res t  was  evoked by the r e s e a r c h  of K. Yu. Novitskii  and A. F. Oleinik 
(USSR) on a ry l fu rans  and by the r e s e a r c h  of Czechoslovakian sc ien t i s t s  (3. Kovac, R. F r i m m ,  E. Komanova,  
A. Ju rasek ,  and J .  Shrogl) on the s t e r e o c h e m i s t r y  of vinyl-  and a ry l furans ,  the a m i n e - i m i n e  t a u t o m e r i s m  
of aminofurans ,  and on the u se  of furans  fo r  the synthesis  of sugars .  

The c h e m i s t r y  of thiophenes was  repor ted  by V. P. Litvinov, Ya. L. Gol 'dfarb,  and A. N. Sukiasyan 
(USSR) and by M. Yanda, J .  Shrogl  et al .  (Czechoslovakian SSR). 

The pape r  by G. Marino (Italy) on the synthes is  and p r o p e r t i e s  of te l lurophene a t t r ac ted  a grea t  deal 
of attention. A group of Pol ish authors  (V. Zakovaka - Jas inka  et al.) p resen ted  a pape r  on the synthes is  of 

p y r r o l i d i n e s  f r o m  anil ides of ~-keto  acids .  P. Dembeci  et al. (Italy) p resen ted  a r epo r t  on the k inet ics  and 
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m e c h a n i s m  of nucleophilic substi tution in 2 -ch lorobenz imidazol ium sal ts .  L. Fa rkas ,  Z. Flegelova,  and 
F. ~orm (Czechoslovakia)  p resen ted  a r epor t  on the b a s e - c a t a l y z e d  cycl izat ion of hydrazones  to 3 - subs t i -  
tuted 4 - h y d r o x y p y r a z o l e - 5 - e a r b o x y l i c  acids,  which a r e  the foundation of the nucleoside antibiotic py razo -  
myein~ The paper  by Z. Machon (Poland) was devoted to closing of the ~ - l a e t a m  ring during the reac t ion  
of 5 -acy lamino i so th iazo le -4 -ca rboxy l i c  acids  with thionyl chlor ide.  The synthes is  and reac t iv i t i e s  of py r -  
ro lo imidazo les  and pyr ro lobenz imidazo les  were  examined in the pape r  by P. M. Kochergin, A. A. Druzhin- 
ina, and R. M. Pale i  (USSR). 

In the field of s i x - m e m b e r e d  ni t rogen he te rocyc les ,  a tendency for  t rans i t ion  f rom s imple  r ings  to 
subs tances  containing a la rge  number  of he t e roa toms  was dis t inct ly apparent  in the symposium.  As an ex- 
ample ,  one can ci te  the pape r  by R. Cast le  (USA) on the synthes is  of new t r i -  and te t raazaphenothiaz ine  sys -  
t ems ,  t ha t  by R. Kolinsky (Poland) on t e t r aazacyc lo t e t r aenes ,  and that by M. Tiw and B. Stanovnik (Yugo- 
slavia)  on the synthes is  and r eac t iv i t i e s  of pe rch lo roazo lo -  and azinopyr idazines .  As in other  international 
he te rocyc l i c  cong re s se s  of recent  yea r s ,  much attention was d i rec ted  to a roma t i c  s y s t e m s  as  compared  
with hydrogenated sys t ems .  Among the p a p e r s  on s i x - m e m b e r e d  N-he t e roa roma t i c  compounds, one should 
note the communicat ion  by M. F e r l e s  (Czechoslovakia) on the reduct ion of qua te rnary  pyr idinium sa l t s  with 
sodium a luminum hydride  and sodium bismethoxyethoxy a luminum hydride, which is  accompanied  by open- 
ing of the pyridine ring, that by P. Tom as i k  (Poland) on the investigation of the t r a n s m i s s i o n  of e lec t ronic  
effects  through the pyridine r ing by cor re la t ion  methods,  that by Kutan and c o - w o r k e r s  (Czechoslovakia) 
on the condensation of 3, 5 -d icyano-2 ,6-d imethylpyr id ine  with aldehydes,  and that by O. Chervinka and co- 
w o r k e r s  (Czechoslovakia) on the absolute configurat ion of amino alcohols of a number  of he te rocycl ic  sys -  
t ems .  The p a p e r  by K. Weber  and A. Baue r  (Federa l  Republic of Germany)  was devoted to the synthesis  of 
1 ,5-benzodiazepine-2 ,4-d ione  der iva t ives .  A new synthetic method, which cons is t s  in the react ion  of en- 
amines  with polychloroalkyl imido ch lor ides  or  ehlorocarbonylsul fonyl  chlor ide  and leads to new pyr imidine  
and thiazolone der iva t ives ,  was the subject  of an in teres t ing  pape r  by K. Groe (Federal  Republic of Ge r -  
many).  S. Granovic  and A. Malteson (Sweden) spoke on the pecu l ia r i t i es  of e lectrophi l ic  substitution in a 
number  of 3 ,2 -bo raza ropyr id ines ,  S. Genci, K. Harsany ,  and D. Korboni ts  (Hungary) d i scussed  the synthe- 
s i s  of 2 ,2 ' -azaquinoxal ine,  V. Chuba and Kh. Pa radovsk  (Poland) d iscussed  the Chichibabin reac t ion  in a 
number  of 6-haloquinoxalines,  and Van der  Got and c o - w o r k e r s  (Holland) d i scussed  the synthes is  of 1 -amino-  
isoquinoline and 4-aminoquinazol ine .  

Among the pape r s  devoted to the invest igat ion of azine sys t ems ,  one should note the interest ing com- 
municat ions  of J. Be ranek  (Czechoslovakia) on the reac t ions  of anhydropyr imidine  nucleosides with amines ,  
which make it poss ib le  to introduce amine res idues  into the pyr imidine  por t ion of the nucleoside,  that of I. 
Rei te r  and L. Toldy (Hungary) on the t h e r m a l  cycl izat ion of 2 - a ry loxya lky l amino -5 -me thy l -4 -py r imidone  
at  the ni t rogen in the 1 posi t ion with split t ing out of phenol, and the pape r  by T. S. Safonova, L. A. Myshkina, 
Yu. N. Sheinker,  and M. P. Nemeryuk  (USSR) on the synthesis ,  p roper t i e s ,  and s t ruc tu re  of condensed sys -  
t e m s  of 4 - p y r i m i d o -  and pyraz inoth iaz ines .  

A new method fo r  the synthes is  of benzoxazine de r iva t ives  f r o m  the sodium sal t  of methyl  sa l icyla te  
and thiophosgene was the subject  of a communicat ion  by M. Novotna and I. Berna t  (Czechoslovakia),  the p r e p -  
a ra t ion  of 6-  and 7 -a lkoxy-3-hydroxy-2-ca rbe thoxyqu inoxa l ines  was the subject  of a communicat ion by V. 
Valent, Z. Budeshinski ,  and E. Svatek (Czechoslovakia),  and the synthes is  of va r ious  he te rocyc les  f r o m  ~- 
eh lorov iny l immonium sal ts  was  the subject of a pape r  by H. Ger tman  (German Democra t i c  Republic). The 
aLkylation of thiophenol through the aLkoxy groups  of 1-methyl -2-aLkoxybenzimidazoles  and the m e c h a n i s m  
of this reac t ion  were  the theme of the communicat ion  of a group of I tal ian authors  (P. Dembeei ,  A. Rizzi 
et al.), while the synthes is  and p r o b l e m s  of the m e s o m e r i s i m  of be ta ines  of the 1 ,2 ,4- t r iaz in ium s e r i e s  
we re  the subject  of a paper  by V. F ied le r  and c o - w o r k e r s  (Czechoslovakia).  The reac t ions  of he terocycl ic  
# -enamino  es t e r s ,  which open up new routes  to the synthes is  of azepinofurans,  fu ranot r iazo les ,  etc., were  
repor ted  by H. Vamkhof (Federal  Republic of Germany)  and were  found to be of cons iderable  p r e p a r a t i v e  
in teres t .  

Methods fo r  the const ruct ion of var ious  subst i tuted dibenzothiepines were  examined in a long paper  
by M. P ro t iva  and c o - w o r k e r s  (Czechoslovakia),  and methods for  the p repa ra t ion  and convers ion  of 5 -a lky l -  
( a ry l ) th io -3- t r i azo lo t r i az ines  we re  examined in a pape r  by Yu. E. Pe l che r  and R. P. Bokaldere  (USSR). Sev-  
e r a l  p a p e r s  were  devoted to the study of the s t ruc tu re  of na tura l  alkaloids.  

A g r e a t  deal  of at tention in the sympos ium was  d i rec ted  to p r o b l e m s  in the sea rch  for  biologically 
ac t ive  substances .  Among the pape r s  of this se r ies ,  one should note the following communica t ions  of Czech-  
os lovakian inves t iga tors :  that of M. Pro t iva  and c o - w o r k e r s  on new neurot ropic  agents  in a number  of 9,10- 
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disubst i tuted dibenzothiophenes,  that  of Z. Budeshinskii  and c o - w o r k e r s  on s y m m e t r i c a l  t r i az ines  as  poten- 
t ial  an t iv i rusand  antihelminthie agents ,  that of L. F a r k a s h  on the synthes is  of the nucleoside antibiotic py-  
r a z o m y c i n  and its analogs,  and that  of J .  Kovac and c o - w o r k e r s  on the sea rch  fo r  an t imicrobia l  agents  
among de r iva t ives  of a ry l fu r ans  and substi tuted fu ry lac ry l i c  acids .  

Most of the r e s e a r c h  r epor t ed  at the sympos ium was of a high level  both theore t ica l ly  and methodologi-  
cal ly speaking, and involved the extensive application of va r ious  phys icochemica l  methods .  

The 4th Sympos ium on the Chemis t ry  of Heterocycl ic  Compounds in Czechoslovakia  was a graphica l  
demons t ra t ion  of the advances  that have been made in the chemis t ry  of he te rocyc les  in recent  yea r s .  
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