
the unchanged nitr ic  acid, like sulfuric acid, catalyzes the nitration react ion.  When the nitration is carr ied 
out in acet ic  anhydride,  oxidative acetoxylation of the furan ring to give 2 ,5 -d i ace toxy-2 ,5 -d ihydro -  and 4 ,5 -  
d iace toxy-4 ,5-d ihydrofurans  takes place to a small  extent. The presence  of f ree  radica ls  in the freshly p re -  
pared nitrating reagent  was observed for the f i rs t  t ime.  It is shown that the concentration of f ree  radicals  
and the nitrating activity of the mixture of ni tr ic  acid and acetic anhydride increase  markedly when strong 
acids a re  present .  It is assumed that nitration with this mixture may proceed via a radical  mechanism,  as 
well as via an ionic mechanism.  Promis ing methods for the nitration of furan compounds were developed, 
and an improved method for the preparat ion of 5-ni t rofurfural  diacetate was incorporated in industrial  p ro-  
duction. 

Institute of Organic Synthesis, Academy of Sciences of the Latvian SSR; scientific supervisor  K. K. 
Venter.  

S Y N T H E S I S  A N D  O X I D A T I O N  OF 1 , 4 - D I H Y D R O P Y R I D I N E S  

Y a .  R .  U l d r i k i s  

A ser ies  of studies of the synthesis  and proper t ies  of 1 ,4-dihydropyr idine  derivat ives  were carr ied  out. 
A convenient method for the preparat ion of 4-unsubstituted 3 ,5-d icarbonyl  der ivat ives  of 2 , 6 - d i m e t h y l - l , 4 -  
dihydropyridine was developed, and a number of compounds based on fi-diketones and es ters  of fi-keto carbox-  
ylic acids were synthesized.  It is shown that one can use geminal  diamines in place of an aldehyde in the 
Hantzsch synthesis .  1 ,4-Dihydroisonicot inic  acid derivat ives  and monosubstituted amides of 2 ,6 -d imethy l -  
1 ,4 -d ihydropyr id ine-3 ,5-d icarboxyl ic  acid were synthesized.  The effect of substituents on the react ivi t ies  
of 1 ,4-dihydropyr id ines  in the case of chemical  (in react ions with chloranil  and compounds that contain an 
activated olefin bond), e lec t rochemica l ,  and enzymatic oxidation was investigated systemat ical ly  for the f i rs t  
t ime.  It is shown that the probable reaction center is the 7-carbon atom of 1 ,4-dihydropyridine .  The synthe- 
sized compounds were used for extensive biochemical  and biological studies,  as a resul t  of which the original 
antioxidant "diludin" (2 ,6-d imethyl -3 ,5-d ie thoxycarbonyl -1 ,4-d ihydropyr id in  e) for the stabilization of the 
carotene of fodders ,  which also acts  as a st imulant of the growth of agr icul tural  plants,  was created and in- 
corporated in agr icul tura l  prac t ice .  A method for the industrial  preparat ion of diludin was developed and in- 
corporated in production. Ready-made fo rms  for introduction of the antioxidant into herbaceous meal were 
created.  

Institute of Organic Synthesis, Academy of Sciences of the Latvian SSR; scientific supervisor  G. Ya. 
Dubur. 

D E R I V A T I V E S  OF G L Y O X A L S  

OF T H E  F U R A N  S E R I E S  

A .  Y u .  T s i m a n i s  

AND G L Y O X Y L I C  A C I D S  

This r e s e a r c h  is devoted to a search  for new methods for the synthesis of furyl-subst i tuted glyoxals,  
glyoxylic acids ,  and their  derivat ives in order  to obtain ~-furylquinoxalines,  among which compounds with 
high antibacterial  activity have been observed.  A new method for the preparat ion of 5-ni t ro-2-furylglyoxal  
aldoxime, which consists  in the nitrosation of 2-ace ty l -5-n i t rofuran  with alkyl nitr i te in concentrated sulfuric 
acid, was developed. The E configuration and the prefer red  conformation of the synthesized furyl -  and phe- 
nylglyoxal aldoximes were established. The oxidation of ~ -b romomethy l  ketones with dimethyl sulfoxide 
(DMSO) was studied. It was established that glyoxylic acids and the products of their decarbonylation a re  
formed along with the known products (glyoxals and methylthio es ters  of glyoxylic acids) in the course  of the 
Kornblum reaction.  Two new methods for the synthesis of glyoxylic acids,  which consist  in the oxidation of 

, a ' d i b r o m o m e t h y l  ketones with DMSO or with a romat ic  N-oxides,  a re  proposed. I somer ic  a-furylquinoxal ines  
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with a subst i tuent  in the benzene ring were  obtained by condensation of fury l -subs t i tu ted  g lyoxals ,  glyoxylic 
ac ids ,  and their  de r iva t ives  with substi tuted o-phenylenediamines ;  the conditions for  the p r i m a r y  format ion 
of one of the i s o m e r s  were  found. It is shown that the cha rac t e r  of the substi tuent  in the o-phenylenediamine,  
the nature  of the ~ -d i ca rbony l  component ,  and the pH of the medium affect  the direct ion of the reac t ion .  It 
was es tabl ished that ,  in addition to ni t rofurylquinoxal ines ,  2- (5- iodo-2-furyl )quinoxal ine  has high an t ibac te r ia l  
act ivi ty .  

Insti tute of Organic Synthesis ,  Academy of Sciences of the Latvian SSR; scientif ic  supe rv i so r  N. O. 
Saldabol. 

STUDY OF THE SYNTHESIS OF PYRIDINE AND SOME OF ITS 

M E T H Y L  H O M O L O G S  BY G A S - P H A S E  C A T A L Y T I C  C O N D E N S A T I O N  

OF C A R B O N Y L  C O M P O U N D S  W I T H  A M M O N I A  

V .  A .  S h i k h a n o v  

An exper imenta l ly  substant iated mechan i sm for  the g a s - p h a s e  condensation of carbonyl  compounds with 
ammonia  that makes  it  poss ib le  to predic t  the direct ion of reac t ions  for  the format ion of pyridine bases  f r o m  
vir tual ly  any (with r e s pec t  to s t ruc ture)  carbonyl  compound and ammonia  is  p roposed .  It was establ ished ex-  
per imenta l ly  for  the f i r s t  t ime  that the catalyt ic  cen te rs  of the aldol condensation of carbonyl  compounds and 
the i r  Michael r eac t ion ,  which p recede  the format ion  of the pyridine bases  during their  g a s - p h a s e  syn thes i s ,  
a r e  the apro t ic  acid cen te r s ;  the prot ic  acid cen te rs  a r e  the mos t  ac t ive  catalyt ic  cen te r s  in the cyclization 
of the in te rmedia tes  to a lkylpyr id ines .  Some side reac t ions  that occur  during the synthesis  of pyridine and 
its homologs were  revealed  and invest igated.  Kinetic studies of the synthesis  of pyridine and 3 -me thy lpyr id -  
ine by g a s - p h a s e  condensation of aceta ldehyde,  formaldehyde ,  and ammonia  on an industr ia l  a luminos i l ica te  
ca ta lys t  were  ca r r i ed  out. A fundamental  technological  scheme  for  the synthes is  and isolation of pyridine and 
its homologs is  r ecommended .  

Sc ien t i f ic -Research  Inst i tute of Monomers  for  Synthetic Rubber;  scientif ic supe rv i so r  A. P. Ivanovski i .  
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