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The fifth internat ional  congress  on the c h e m i s t r y  of he te rocyc l ic  compounds was held in Lyublyana 
(Yugoslavia) f r o m  July 13 to 18, 1975. Approximate ly  600 sc ient i s t s  f r o m  32 countr ies ,  including, f r o m  the 
USSR, 18 r e p r e s e n t a t i v e s  f r o m  Moscow, Novosib i rsk ,  Leningrad,  Rostov,  Riga, Yerevan,  and Tbil is i .  Ten p le-  
na ry  pape r s ,  which were  p r i m a r i l y  r ev iews  of the au thor ' s  owl  r e s e a r c h ,  were  presented  at the congress .  

N. Cromwel l  (USA) developed genera l  methods for the synthes is  of azi r id ine  der iva t ives  by cycl izat ion of 
a - b r o m o - f l - a m i n o  carbonyl  der iva t ives  under the influence of bases  (with invers ion of the configuration at the 
a s y m m e t r i c  centers)  or  by r eac t ion  of b romovinyl  ketones with amines  (under s t e r i c  control  in accordance  with 
C r a m ' s  rule)  and, in the case  of a ry l  c innamyl  ketones,  with O-methylhydroxylamine  and subsequent cyc l iza -  
tion. 

A method based  on the reac t ion  of b romomethy lcha lcones  with amines ,  in which a s y m m e t r i c  induction is 
r e spons ib le  for the format ion  of compounds with t r a n s - o r i e n t e d  2 - a ry l  and 3 -a roy l  subst i tuents ,  was proposed 
in the azetidine s e r i e s .  I s o m e r i c  2 -a roy laze t id ines  a re  fo rmed  by convers ion  of butyrolactone to ~ ,~ / -d ibro-  
mobutyr ic  acid hydrobromide ,  F r i e d e l - C r a f t s  acylat ion,  and t r ea tmen t  of the resu l t ing  d ibromo ketone with 
p r i m a r y  amines .  

In the synthes ized  ketones the r ing  protons in the ~ position re la t ive  to the carbonyl  group read i ly  under -  
go deu te r ium exchange,  and ep imer iza t ion  is a lso  faci l i tated.  However,  in the azet idine s e r i e s ,  in cont ras t  to 
az i r id ines ,  these  protons a r e  read i ly  r ep laced  by alkyl  groups.  In acidic media  c i s -  and t r a n s - a z i r i d i n y l  
ketones r ead i ly  undergo r i ng  opening, whereas  azet idine compounds a re  s table  under these  conditions. In con- 
t r a s t  to the t r ans  i s o m e r s  and azet idine de r iva t ives ,  e i s - 2 - a r y l - 3 - a r o y l a z i r i d i n e s  undergo r ing  opening on 
catalyt ic  hydrogenation to give aminocarb ino l s ,  whereas  under the influence of l i thium N-methylani l ide  they 
a r e  r e a r r a n g e d  through a ca rbon ium ion to 2 - a m i n o - 3 - a r y l - l - i n d e n o n e s .  Other examples  of i somer iza t ion  or 
r ing  expansion were  obse rved  when az i r id ines  and azet idines we re  t r ea t ed  with hydraz ines ,  during photochem- 
ical  r eac t ions ,  etc.  In con t ras t  to the cis i s o m e r s ,  t r a n s - l - a l k y l - 2 - a r y l - 3 - b e n z o y l a z i r i d i n e s  a r e  c h a r a c t e r -  
ized by cons iderable  t e m p e r a t u r e  changes in their  PMR s p e c t r a , a n d  this can be used for the solution of s t e r e o -  
chemica l  p rob lems .  

S. Gronovie (Sweden) p resen ted  a paper  on the a r o m a t i c  boron-conta in ing  he te rocyc les  3 , 2 - b o r a z a r o p y r i -  
dines,  2 ,1 -bo raza robenzenes ,  and borepines .  The i somer i c  4,5- and 7 ,6 -borazaro th ienopyr id ines  (I and II), for 
which the in te ra tomic  dis tances  and angles a r e  in conformi ty  with a roma t i c  c h a r a c t e r ,  were  synthesized.  
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These  subs tances  undergo ni t ra t ion,  halogenation,  and deu te r ium exchange at the 3-C atom. However,  II 
can also be n i t ra ted  in the 4 posit ion (in acet ic  anhydride).  T h e  desulfurat ion of I and II  with nickel  a lso  led to 
a roma t i c  4-  and 5 - e t h y l - 3 , 2 - b o r a z a r o p y r i d i n e s ,  but these  compounds have lower pKa values and dipole m o -  
ments  than the analogous pyr id ines ,  and a r e  r e s i s t a n t  to the  actiofi of e l ec t roph i l i c r eagen t s  in s t rong  acids .  
Under conditions that r e s t r i c t  protonat ion of the r ing,  they a r e  quite r ead i ly  n i t ra ted  (in the 6 position) and 
halogenated (in the 4 position). 

T rans la t ed  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii,  No. 4, pp. 565-571, Apri l ,  1976. 
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3 ,2 -Boraza ropy r id ines  a re  photochemical ly  conver ted ,  with r ing  contract ion,  to pyrazole  der iva t ives .  

A paper  by A. Marxer  (Switzerland) was clevoted to reac t ions  of o rganometa l l i c  compounds;  he obtained 
4-benzoylpyr id ines  (liD, which he used extens ively  in var ious  syntheses  - f o r  the p repa ra t ion  of 2 - a r y l - 1 -  
azabicyclo[1.2.2]heptanes (IV), subst i tuted 2 - (4 -py r idy l ) -2 -a ry loxo lanes  (V), and subst i tuted indanes (VI) - 
f r o m  4-cyanopyr id ine  and a r y l m a g n e s i u m  b r o m i d e s .  

I] R V  v "CH2N(CH3)2 V! 
The 5 position of the pyrazo le  r ing  undergoes 39% meta l la t ion  and the or tho posit ion of the phenyl r ing  

undergoes 10% meta l la t ion  in the reac t ion  of 1-phenylpyrazole  with butyll i thium; a f i v e - m e m b e r e d  complex 
(VII), which r e a c t s  with 4-cyanopyridhue to give ketone VIII, is evidently fo rmed  with magnes ium der iva t ives .  
Ketone VIII is capable  of  meta l la t ion  with sodium ethoxide in the 5 position of the pyrazole  r ing  to give IX-- 

I ~--'~N .Sr 

~ L ~ C2H5 
VII VIII IX 

The m e c h a n i s m  of the chemica l  and photochemical  r e a r r a n g e m e n t s  of unsatura ted  amines  and the c o r -  
responding  he te rocyc les  was the subject  of  a paper  p resen ted  by A. Latte (France}. P rob lems  of the chemica l  
and photochemical  he terocycl iza t ion  of e thyleneamines ,  a l ly lamines ,  enamines ,  and N-a ry l eneamines  were  
examined.  The photochemical  r e a r r a n g e m e n t s  of olefinic amines  p roceed  m o r e  read i ly  with ba se s ,  and the 
chemica l  p ro to t rop ic  or  amino-Cla i sen  r e a r r a n g e m e n t s  p roceed  m o r e  r ead i ly  with protonated amines .  The 
reac t ions  of N - a r y l e n e a m i n e s ,  which, p r io r  to this  r e s e a r c h ,  were  p rac t i ca l ly  unknown, a re  of pa r t i cu la r  in- 
t e r e s t .  A. Lat te  examined the addition of sulfenes to enamines  to give cis and t r ans  i s o m e r s  of subst i tuted 
aminothie tanes  and the photochemical  cycl izat ions of N-a ry l eneamines  to hexahydrocarbazo le  or  indoline d e r i -  
vat ives  with cis and t rans  configurat ions of the subst i tuents  in the pyr ro l ine  r ings .  

In a paper  by R. Mofett (USA) entit led "New benzodiazepine analogs.  Synthesis and effect  on the cent ra l  
nervous  sys t em,"  the value of der iva t ives  of this s e r i e s  as medic inal  p repa ra t ions  with sedat ive  and sopori f ic  
action was examined,  and the p r o g r a m  of the Upjohn Company for modificat ion of the s t ruc tu r e s  of act ive  c o m -  
pounds of the X type was disclosed.  Hundreds of subs tances  obtained by the following methods were  tes ted  in 
o rder  to c rea te  effect ive medic ina ls :  

R' O 

X 

a)modif icat ion of the cha rac t e r  of subst i tuent  tt and its position in the benzene r ing  of the X molecule;  b) chang-  
ing the subst i tuents  in the 1 position; c) changing the c h a r a c t e r  of the subst i tuent  in the 2 posit ion [specifically,  
hydroxylamine de r iva t ives ,  the mos t  act ive of which was found to be u ldazepam (X'I), were  obtained through the 
2-thione; the introduction of a u rea  or  acylhydrazine  res idue  r educes  the therapeut ic  effect  or gives a p h a r m a -  
cological ly  inactive substance] ;  d) condensation of diazepine at t h e  four f ree  bonds with d ive rse  he te rocycl ic  
s y s t e m s .  

The las t  sect ion of the p r o g r a m  proved to be the mos t  in teres t ing  one both f r o m  a chemical  point of view 
and with r e s p e c t  to the p repa ra t ion  of more  r eac t i ve  c o m p o u n d s .  Sys tems condensed at the 1,2- and 4,5 pos i -  
t ions,  for which the l a rge s t  number  of d ive r se  oxygen-and  ni t rogen-conta ining der iva t ives  with f ive-  and s ix -  
m e m b e r e d  he te rocyc l ic  s y s t e m s  were  studied, proved to be the mos t  p romis ing  ones.  The p repara t ions  ke ta -  
zo lam (XII}, a l p r a z o l a m  (XIII), and t r i a z o l a m  (X-IV) a re  of in te res t  here .  The me tabo l i sm  of XIH and XIV is 
now being studied, and the t r i azo le  r ings  a r e  apparent ly  re ta ined  during m e t a b o l i s m  of these  subs tances .  
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Sectional papers were also devoted to research  in the benzodiazepine ser ies .  Thus S. Vega and co- 
workers (Spain) synthesized 5-amino- and 5-hydrazino-l,4-benzodiazepines through 5-thiones; U. Golik 
(Israel) reported the synthesis of 2,4-benzodiazapin-l-one derivatives and their N-oxides, among which highly 
active substances are  found; V. Gomez-Par ra  and co-workers (Spain) reported the synthesis of thienodiaze-: 
pines and thienodiazepinotriazoles, and N. Blazevic (Yugoslavia} reported the s tereochemistry of the cyclization of 
haloaklylamino-benzophenones to 1,4-benzodiazepine derivatives. Y Kawada and co-workers  (Japan) isolated a 
new benzodiazepine tranquilizer - estazolam, i.e., 8-chloro-6,phenyl-4H-S-triazolo[4,3-a] [1,4]benzodiazepine, 
compounds with hydroxyl groups in the meta and para positions of the phenyl substituent, attached to C 3 of the 
benzodiazepine system, and in the tr iazole portion of the molecule, as well as the N 4 oxide and compounds 
formed through cleavage of the diazepine ring at the 2,3 and 4,5 bonds. 

O /O NH 
~O NHz CH~C-CH2CHO CICOCH2CH2CI 

C2HsO+BF~ 
H H 

O O 

L ' "J .~ .  ~ "" CH 
v "N- "OC2H 5 3 I 

T$ XV 

I. Ban (Japan) in a plenary paper discussed the synthesis of heterocyclic systems,  particularly alkaloids 
of the amidospermine series .  Starting from 2-hydroxytryptamine he obtained XV. An angular 5-hydroxy group 
was then introduced by the action of air  oxygen in the presence of sodium tert-butoxide, after which successive 
hydrogenation with LIA14 and catalytic hydrogenation gave (~)-deoxyaspidospermine (XVI). (~:)-aspidosper- 
mine (XVII) and (~-)-l-acetylaspidoalbidine were similarly synthesized. Condensation in the 4 position, which 
makes it possible to achieve conversion to a s ix-r ing system, was investigated. 

~. 5 
H 

R { H 
COCH 3 X'Vl ,~X'VI] 

,X,V| R=H ,XVH R:.OH 

The conditions that Ban found for the periodate oxidation of indole to hydroxyindole and of te t rahydrocar-  
bazole to the 1-keto derivative and the photochemical Hofmann-LSff ler  reaction, which proceeds under mild 
conditions, gives the products in high yields, and opens up the possibility for the construction of diverse het- 
erocyclic systems, are  of preparative interest. 

A paper by J. Clark (Great Britain), in which the l i terature on numerous examples of opening of the py- 
rimidine ring during nucleophilic attack, reduction, pyrrolys is, photochemical transformations, etc., is analyzed 
in detail and the types of reactions that occur in this case are correlated, as are the principal pathways of 
cleavage of the pyrimidine rings with respect  to the sites of eleavate of the bonds (when the 1,2, 1,2, and 3,4; 
3,4, 1,2, and 2,3; and 4,5, 4,5, and 1,6 bonds are cleaved), was devoted to ring opening, tautomerism, and ion- 
ization of pyrimidines and related compounds. According to the speaker 's  own data, nucleophilic substitution 
of chlorine in 2-chloro-4-dialkylamino-5-nitropyrimidine proceeds without ring opening, whereas the r ing  in 
the isomeric 4-dialkylamino-5-nitro-6-chloropyrimidine is readily opened under the influence of acidic and 
alkaline catalysts to give 2-nitro-3-amino-3-dialkylaminoacrylonitri les.  4-Alkylamino-5-nitro-6-pyrimidones 
react  similarly. 4-Dialkylamino-6-chloro-5-formylpyrimidines also readily undergo ring opening, but they 
are  simultaneously deformylated to give a cyanoacetamidine. The same opening of the pyrimidine ring also oc- 
curs in imidazo- and pyrimidopyrim[dines. In the case of 4-alkylarylamino-5-formyl-6-chloropyrimidines the 
process is accompanied by disproportionation, and 4-methyl-5-nitro-6-acylamino-2,3-dihydroimidazo[1,2_a]_ 
pyrimidines are recycl ized to form pyrazole derivatives. 
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K. Hafner  (Federa l  Republic  of Germany)  r epo r t ed  new conjugated 7r-electron s y s t e m s  with nonbenzenoid 
cha rac t e r :  azafulvenes ,  a za -  and polyazaazulenes ,  azapenta lenes ,  cyc lopentapyr idaz ines ,  etc.  The s t a r t ing  
compound was pentafulvene,  which by succes s ive  2 - fo rmyla t ion  and condensat ion with dimethylguanidine is 
conver ted  to 5 ,7-diazaazulene  and on condensation with d imethylaminoaero le in  gives 5-azaazulene .  The 5- 
azaazulenes  a r e  s table  compounds,  whereas  the i r  6 - aza  analogs a r e  unstable.  The 5 -aza  i s o m e r s  a r e  p ro -  
tonated,  a r e  reduced  to perhydro  der iva t ives ,  f o r m  N-oxides ,  and, in con t ras t  to azulenes ,  undergo cycloaddi-  
t ion with ace ty lenedicarboxyl ic  acid e s t e r s .  The author s ta ted that the changes a r i s ing  f r o m  the introduction 
of a ni t rogen a tom in nonbenzenoid a roma t i c  s y s t e m s  a re  de te rmined  p r i m a r i l y  by the posit ion of the ni t rogen 
a tom.  

M. Mihailovic (Yugoslavia) p resen ted  a paper  enti t led "Forma t ion  of cycl ic  e thers  f r o m  alcohols during 
[n t ramolecu la r  substi tut ion and addition p r o c e s s e s . "  He examined the methods for the construct ion of t e t r a -  
hydrofurans :  1) f r o m  sa tu ra ted  compounds (1,4-diols and the i r  mono-  and disulfo e s t e r s ,  halohydrins ,  hydroxy 
e s t e r s ,  etc.) or  by oxidative cycl izat ion of alcohols with act ivat ion of the 6 - c a r b o n  in t hem with lead t e t r a -  
ace ta te ,  heavy me ta l s ,  etc. ;  2) f r o m  unsatura ted  alcohols by addition reac t ions  with the aid of lead t e t r aace t a t e ,  
m ine ra l  acids ,  halogens ( somet imes  in combination with s i lve r  oxide), N-b romosuec in imide ,  pe rac ids ,  etc. 
The reac t ions  based  on diols and the i r  mesy l  der iva t ives  proceed  s te reospec i f i ca l ly :  cis der iva t ives  a re  ob- 
tained f r o m  the meso  and e ry th ro  compounds,  and t rans  der iva t ives  a r e  obtained f r o m  the th reo  compounds.  
The oxidative cycl izat ion of sa tu ra ted  alcohols is a nons te reospec i f i c  p roces s .  Homolyfic p r o c e s s e s  occur  
during the cycl izat ion of unsa tura ted  alcohols under the influence of oxidizing agents (through the epoxides) or 
by photochemical  means ,  and the di rect ion of a t tack  depends on the cha rac t e r  of the subst i tuents  and the 
s t e r e o e h e m i s t r y  is kinet ical ly  controlled.  

A spec ia l  sympos ium,  in which 25 papers  devoted to the total  synthes is  of penici l l ins ,  cephalospor ins ,  
and the i r  analogs by means  of var ious  methods for the construct ion of the f l - l a c t a m  r ing  were  presented ,  was 
devoted to the p rob l em  of these  and other f l - l ac t ams .  

A r ev iew paper  byA.  Bose (USA) was devoted to synthet ic  (including s te reospec i f ic )  methods for the 
p repa ra t ion  of f l - l a e t ams  and the i r  analogs and homologs by spec ia l  r eac t ions  of penams,  cephams,  and other 
B - l a c t a m  der iva t ives .  In the opinion of the author ,  one of the convenient methods that  lead to the p r i m a r y  f o r -  
mat ion of cis compounds is the reac t ion  of azidoacetyl  chlor ides  with imino compounds.  Condensed f l - l a c t am 
s y s t e m s  a re  fo rmed  when thiazot ines  and thiazinines a re  used, and the r a t io s  of the cis and t rans  i s o m e r s  de- 
pend on the r eac t ion  conditions. A convenient va r ian t  of the synthes is  of uncondensed f l - l a c t ams  is the con- 
vers ion  of N-ary lbenzoyl th ioamides  to S-alkyl  der iva t ives  and subsequent  r eac t ion  with subst i tuted aeetyl  
hal ides.  Biological ly ac t ive  c i s - subs t [ tu ted  f l - l a c t a m s  can be obtained a f te r  desulfurat ion with nickel,  f l - L a c -  
t ams  condensed with azacycloa lkanes  and having r ings  of var ious  s ize  - hep tams ,  oc tams ,  nonams,  and de-  
cams  - we re  synthes ized  via an analogous scheme.  Penicil l in and cephalospor in  analogs (XVIII) were  synthe-  
sized.  

COOH 

APCOC(Br)(CH3) 2 ArCOC(SH)(CH3) 2 ~ Ar-CI H ~JS ~ 
C O - N ~  

XVII[ 

Also of in te res t  we re  communica t ions  r ega rd ing  the a s y m m e t r i c  synthes is  of f l - l a c t ams  through fl 
amino e s t e r s  developed by Bulgar ian  chemis t s  (E. Simova, S. Khr i s toskova ,  and B. Kurtev),  a method,  c rea ted  
by  the Squibb Company (P. Voltkovsky and c o - w o r k e r s ,  USA), for the p repa ra t ion  of f l - th ionolac tams,  new r e -  
agents for the synthes is  of functional de r iva t ives  of f l - l a c t ams  and their  immonium sa l t s  (L. Gosez et al . ,  
Belgium), f i - l a c t a m  der iva t ives  that  a r e  potential  antagonists  of L -a spa rag ine  synthetase  (E. Moricon[ et al . ,  
USA), and r e s e a r c h  on modif ied cephalospor ins  with a modified "head portion" of the molecule  by introduction 
of e l e c t ron -accep to r  and e lec t ron-donor  subst i tuents  in the 3 posit ion [H. Peter  et al. and 1~. R. Scartacin[  et. 
al  (Switzerland), R. Geim et  al.  (France),  and B. Chr i s tensen  et al. (USA)], etc. 

Four sec t ions ,  in which 180 papers  we re  presen ted ,  we re  in sess ion  s imul taneous ly  with the sympos ium 
mentioned above. In addition, ~ 60 communicat ions  were  p resen ted  in the so -ca l l ed  "pos te r  se s s ions , "  in 
which no papers  were  r ead ,  but tables  and d i a g r a m s ,  through which the authors  gave explanations to all who 
were  in teres ted ,  were  displayed (mater ia l  f r o m  ~ 30 papers  was demons t ra t ed  in the audi tor ium in 1 h). This 
f o rma t  made it poss ib le  to d iscuss  a cons iderable  number  of additional s tudies without overburdening the a l -  
r e ady  e x t r e m e l y  sa tu ra ted  sect ional  sess ions .  

Most of the sect ional  paper s  we re  devoted to the s e a r c h  for new synthet ic  methods for the p repa ra t ion  of 
he te rocyc l ic  compounds.  
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Three  ma jo r  t rends  appeared  dist inct ly among the papers  within the synthetic plan. The f i r s t  t rend in- 
volved the study of var ious  methods for c losing he te rocyc l ic  (p r imar i ly  n i t rogen-  and sulfur-containing) s y s -  
t ems .  Here  one should note the paper  by G. Fr i tz  and c o - w o r k e r s  (Switzerland) on a new synthesis  of p y r i -  
dines f r o m  ac ry lon i t r i l e  d imer  ( a - m e t h y l e n e g l u t a r o n i t r i l e ) ,  which is conver ted  to 3 - ch lo rome thy l -2 - ch lo ro -  
g lu tar imide  and then to 2 ,6-d ichloropyr id ine  with ch loromethyl  or  fo rmyl  groups in the 3 position. E. Breuer  
et al. (Israel)  r epo r t ed  the synthes is  of condensed t r a n s - a z i r i d i n e  sy s t ems  in reac t ions  of cyclic ni t rones  with 
phosphorus yl ids.  P. Dubs (Switzerland) r epo r t ed  new syntheses  of mac rocyc l i c  pyr idine-conta ining s y s t e m s  
(muscopyridine i somer s )  and the p repara t ion  of th iazines  f r o m  acylated a - m e r c a p t o  ketones and ammonium 
aceta te .  One should note the paper  by R. P ro me l  (Belgium) on the p repara t ion  of t e t r azo lo -  and d i te t razolo-  
pyraz ines  and t e t r aaza th ian th renes  f r o m  indust r ia l ly  acces s ib l e  2 ,3-d ich loropyraz ine ,  the paper  by G. New- 
comb and c o - w o r k e r s  (USA) on the synthes is  of pyr id ine-conta in ing  mac rocyc l i c  compounds that have a crown 
effect ,  and the paper  by F. Boberg  (Federal  Republich of Germany)  on the p repara t ion  of py r ro le s  f rom a - n i -  
t ro  olefins.  A s e r i e s  of papers  [by G. Gringel  (Austria),  B. Zwanenburg (the Netherlands) ,  K. Akiba (Japan), 
K. Groe (Federal  Republic of Germany) ,  C. Bradsher  (USA), G. Desimoni (Italy), etc.] were  devoted to the syn-  
thes is  of he te rocy l ic  s y s t e m s  on the bas i s  of cycloaddition reac t ions  and to the study of the mechan i sms  of 
these  p r o c e s s e s .  

The second t rend involves the in te rconvers ions  of he te rocyc les  - r ing  opening and the closing of new 
he te rocyc l ic  s y s t e m s .  Of the works  in this a rea ,  one should note the r e s e a r c h  of the G. van der Plas school 
(Holland) on the m e c h a n i s m  of the convers ion  of pyr imidine  der iva t ives  to compounds of the pyridine s e r i e s  
{labeled carbon and ni t rogen a toms were  used), as well  as the r e s e a r c h  of L. Townsend (USA) on the t he rma l  
convers ion  of az idopyr imidines  to subst i tuted t r i azo les .  R. Abramovi tch  (USA) showed that  the the rmolys i s  of 
2-az idopyr id ine  N-oxide in an aprot ic  solvent  gives 2 - c y a n o - l - h y d r o x y p y r r o l e  in 90% yield. 2 -Cyanopyr ro le  
and 3 - m e t h o x y - 2 - p y r r o l o n e  a r e  fo rmed  in the p re sence  of nucleophilic solvents .  2-Azidopyrazine  N-oxides 
undergo r e a r r a n g e m e n t  to give the cor responding  N-hydroxyimidazo les ,  and pyr idazine compounds a r e  con- 
ver ted  to subst i tuted dicyanoethylenes.  

The third t rend includes var ious t r ans fo rma t ions  of compounds without changes in the he terocycl ic  r ing.  
D ive r se  nucleophilie substi tut ion p r o c e s s e s  const i tute a weighty port ion of such t r ans fo rma t ions .  T. Higishino 
(Japan) found that  quinazoline and a number  of other azines  r eac t  in dimethyl  sulfoxide (DMSO) with a romat i c  
aldehydes and cyanide ions to give aryl (4-quinazolyl )carbinol ,  a ry l  4-quinazolyl  ketone, and 4,4 ' -diquinazolyl .  
In te res t ing  nucleophilic substi tut ion reac t ions  were  obse rved  by H. Feuer  and c o - w o r k e r s  (USA) in the case  of 
i sopropylpyr id ines  subst i tuted at the t e r t i a r y  carbon of the side chain. The p rob lems  of nucleophilic subst i tu-  
tion of halogens in naphthyridines were  examined in a paper  by V. Chuba (Poland) and a different pathway for 
p r o c e s s e s  involving the r e p l a c e m e n t  of amino and methylsulfani l  groups in azines  under the influence of "soft" 
and "hard"  nucleophilic reagen ts  was examined in a communicat ion  by G. Broadbent  (USA). 

Among the paper s  devoted to the fundamental  p rob lems  of the c h e m i s t r y  of he te rocyc les ,  one should note 
the communicat ion  by M. Reinecke (USA) whe obtained data on the poss ibi l i ty  of the exis tence o f f i v e - m e m b e r e d  
he ta rynes ,  which a re  in te rmed ia tes  in the the rmolys i s  of he te rocycl ic  anhydrides .  An in teres t ing  paper  by K. 
Ports (USA) dealt  with nonclass ica l  he t e rocyc le s  with t e t rava len t  sulfur and an angular  ni t rogen a tom - 3- 
phenylthiazolo [3,4-b]indazole-  1-carboxyl ic  acid e s t e r s .  

A number  of pape r s  were  devoted to the p rob lems  of the photochemis t ry  of he te rocyc les .  G. Strait  
(France) r epo r t ed  the photochemical  convers ion  of pyridine N-oxides  to 2 - f o r m y l p y r r o l e s  (this t r a n s f o r m a -  
tion was d i scovered  and studied by O. Buchardt  in Denmark)  and the unexpected effect on this p roces s  of the 
addition of copper  sa l t s ,  which r a i s e  the yields  considerably .  The photochemical  reac t ions  of halopyridines  in 
liquid ammonia ,  which give amino compounds in the case  of b r o m o  der iva t ives  and dehalogenated compounds in 
the case  of the chloro de r iva t ives ,  were  the subject  of a s tudy by G. van der Plus (Holland). The photosynthe-  
ses  of new he te rocyc l ic  s y s t e m s  were  examined in a paper  by J.  Bradshaw (USA), and the reduct ive  photo- 
cycl izat ions  of benzofurans  and the i r  analogs were  examined in a paper  by A. Lab lache -Combie r  (France).  

A grea t  deal of attention in the congress  was d i rec ted  to the p rob lems  of s t e r e o c h e m i s t r y ,  confo rma-  
t ional  ana lys i s ,  and s t e reospec i f i c  synthes is .  I. Takeugi and c o - w o r k e r s  (Japan) examined the s t e reodynamics  
of the two ni t rogen cen te rs  in bicycl ic  hydrazines  and bicycl ic  urethanes by means  of C 13 NMR spec t roscopy .  
J.  F i sche r  and c o - w o r k e r s  (Hungary) made a PIVIR spec t roscop ic  study of the c i s - t r a n s  i s o m e r i s m  and confor-  
mat ion of e i g h t - m e m b e r e d  he t e rocyc le s  in dibenzo[d,g][1,3]dioxacines and dibenzo[d,g][1,3,6]dioxathiocines. 
P. Klaus (Austria) d i scussed  the s t e reospec i f i c  r e a r r a n g e m e n t  of th ian-  and 1 ,3 -d i th i an - lN-a ry l imides  to give 
2-(o-amtnophenyl) th ians  of 1,3-dithians with migra t ion  of a phenyl res idue  f r o m  the equator ia l  posit ion to the 
axial  posi t ions and vice ve r sa .  I. l ~ z h a r l i e v  (Bulgaria) devoted his paper  to the conformat ional  analys is  of 
phenyl-subst i tu ted  2-oxote t rahydrooxaz ines  and 2 -oxo-  and 2 ,4-d ioxohexahydropyr imidtnes ,  and M. Gaimova 
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(Bulgaria) d i scussed  the s t e r e o s e t e c t i v e  synthes is  of 3 ,4-d ihydro- l (2H)- i soquinolones  in the r eac t ions  of 
homophthal ic  anhydrides  with azometh ines .  The in te res t ing  p rob lem of the use of the t e t r apheny lbora te  anion 
as a shif t  r eagen t  in the PMR s p e c t r a  of he te rocyc l ic  onium cat ions was examined in a paper  by H. Schimenz 
(Federa l  Republic of Germany) .  

A high pe rcen tage  of the paper s  p resen ted  at the congres s  was d e ,  ted to the s e a r c h  for new physiologi-  
cal ly  act ive  compounds and the  synthes is  and modif icat ion of na tu ra l  biological ly  act ive  subs tances .  Methods 
for  the synthes is  of modif ied nucleosides  were  examined in a s e r i e s  of communicat ion.  A. Deino and co-  
w o r k e r s  (France) p re sen ted  a paper  on a genera l  method for the p repa ra t ion  of the d i f f icul t - to-obta in  1-D-  
r ibofu ranosy lpur ines  f r o m  4 - c a r b e t h o x y - 5 - a m i n o i m i d a z o l e s ,  and R. Sohmidt and c o - w o r k e r s  (Federal  Repub- 
lic of  Germany)  r e po r t ed  a method for the p repa ra t ion  of al lopurinol  r ibos ide  and the furanos ides  of other  
pyrazole  der iva t ives ,  which cons is t s  in the r eac t ion  of a p ro tec ted  r ibose  (or other  furanose)  with hydrazine  
and subsequent  const ruct ion of a he te rocyc l i c  sys t em.  This method makes  it poss ib le  to obtain nucleosides  
se lec t ive ly  with a f l -g lycofuranos ide  res idue  in one s tep f r o m  hydraz inor ibose .  The synthes is  of C-nuc leo-  
s ides  of a number  of s y m - t r a z o l o  [3 ,4-a]pyr imidines  and the i r  t r a n s f o r m a t i o n s ,  which led to the p repa ra t ion  of 
the aza  analog of the antibiotic fo rmic in ,  were  the subject  of a communica t ion  by the Yugoslavian sc ien t i s t s  G. 
Kobe, M. gapel ,  et a l . ,  who a r e  doing r e s e a r c h  to find ant iv i rus  agents .  U. Pundit and c o - w o r k e r s  (the Ne the r -  
lands) r epo r t ed  an in te res t ing  poss ibi l i ty  for  the modif icat ion of pyr imidine  nucleos ides ,  having demons t ra ted  
that  the products  of the addition of d iha locarbenes  to 1 ,3-d ibenzylurac i l s  a r e  capable ,  with r ing  expansion,  of 
undergoing convers ion  to 1 ,3-diazepine der iva t ives .  

I. Monkowicz (USA) p resen ted  a paper  on the synthes is  and pha rmaco log ica l  study, as analget ics  and 
narco t ic  antagonis ts  with prolonged act ivi ty ,  of  n i t rogen-  "weighted" 9-hydroxybenzomorphan  der iva t ives  and 
C-oxomorph inans ,  and A. K r e u z b e r g e r  (Berlin) p resen ted  a paper  on the high antiphlogist ic  act iv i ty  of 1-(3,4, 
5 - t r ime thoxybenzoy l ) -benzo t r i azo le .  Considerable  in te res t  was genera ted  by a paper  by T. Kametani  (Japan) 
on the to ta l  synthes is  of the alkaloid mappic ine ,  r e s e a r c h  by the French  sc ien t i s t s  G. Finet and c o - w o r k e r s  on 
the total  synthes is  of analogs of the alkaloid emet ine  in a s e r i e s  of  Cl -a lkyla ted  b i sno reme t ine s ,  and the r e -  
s e a r c h  of S. Sarel  and E. Dieckmann (Israel)  on t rans i t ion  f r o m  tropine s y s t e m s  to scopolamine  s y s t e m s  by 
oxidation of N-ca rbe thoxynor t rop ine  with lead t e t r a a e e t a t e  in the p re sence  of iodine to the 3,6-dioxide and r e -  
duction of the l a t t e r  to the ~6,~-dehydro der iva t ive  of t ropine  with l i thium a luminum hydride.  

Soviet sc ien t i s t s  p resen ted  seven papers  at the congress .  V. P. Mamaev d iscussed  his r e s e a r c h ,  ac-  
compl ished  joint ly with O. P. Shkurko, on the t r a n s m i s s i o n  of e lec t ronic  effects  of subst i tuents  in the p y r i m i -  
dine r ing,  and S. A.Var tanyan d i scussed  new methods for  the synthes is  of aldehydes of s i x - m e m b e r e d  oxygen- ,  
su l fu r - ,  and n i t rogen-conta in ing  he te rocyc les  by dehydrat ion of 4 -hydroxy-4 -a lkoxymethy l  der iva t ives  of 
p iper id ine ,  t e t r ahydropyran ,  and te t rahydro th iopyran ,  and a lso  by formyla t ion  of the cor responding  4-oxo de-  
r iva t ives  in the 3 posit ion by the Claisen reac t ion .  A paper  by L. N. Yakhontov was devoted to the pecu l ia r i t i es  
of the conformat ion  of quinuclidine compounds that  a r e  a s soc ia ted  with the r ig id ly  fixed s t r u c t u r e  of the quinuc- 
lidine r ing  and the c h a r a c t e r  of the s y m m e t r y  of the molecu les .  A. F. Bekhli p resen ted  a paper  on the syn-  
thes i s  of 2 ,3-dihydrobenzo [h] [1,6]naphthyridine-4 (1H)-ones and the p repa ra t ion  of new he te rocyc l ic  s y s t e m s  
with a naphthyridine r ing.  L . t .  Belen 'k i i  p resen ted  a paper  on the s tabi l i ty  of thiophenium ions and some  
t r a n s f o r m a t i o n s  of 2 ,5-b is  (a lkylmercapto) thiophenes under the influence of prot ic  acids ,  which lead to e l imina-  
t ion of the a lky lmercap to  groups and convers ion  of the 2,5 i s o m e r s  to the 2,4 der iva t ives .  V. M. Shostakovskii  
r epo r t ed  the reac t ion  of furan de r iva t ives  with ca rbenes .  M. V. Mavrov r epo r t ed  the syntheses  of acetylenic  
de r iva t ives  of p iperaz ine  f r o m  4- (2 -hydroxye thy lamino) - l ,2 -bu tad ieny l  b romide  or b i s (4 -bromo-2 ,3-bu tad ieny l )  
a lkylamines .  A paper  by R. M. Lagidze devoted to the a ra lky l  analogs of t e t r ahydronorgamane  was presen ted  
in the ~poster  sess ion"  of the congress .  

The d i rec to r  of  the Soviet delegation,  Cor responding  Member  of the Academy of Sciences of the USSE, 
V. P. Mamaev,  p res ided  at one of the p lenary  se s s ions .  

The next (sixth) congres s  on the c h e m i s t r y  of he te rocyc les  is scheduled to be held in 1977 in Teheran  
(Iran) with P r o f e s s o r  I. La leza r i  as pres ident  of the organiz ing commit tee .  

480 


