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L .  N. Y a k h o n t o v  

November  19, 1976, wil l  m a r k  the 70th b i r thday  of one of the outstanding sc i en t i s t s  and o rgan ize r s  of 
p h a r m a c e u t i c a l - c h e m i c a l  sc ience  and indus t ry  in our country ,  Mikhail  Vas i l ' ev i ch  Rubtsov. 

P r o f e s s o r  Rubtsov worked for more  than 36 y r  in the Al l -Union S c i e n t i f i c - R e s e a r c h  P h a r m a c e u t i c a l -  
C h e m i s t r y  Inst i tute ,  and in his l a s t  15 y r  t he re  was the d i r e c t o r  of the ins t i tu te  and did a g rea t  deal  of r e s e a r c h  
on the deve lopment  of the p h a r m a c e u t i c a l - c h e m i s t r y  indus t ry  and the sc ience  of med ic ina l s .  He was one of the 
in i t i a to r s  of the coord ina t ion  of sc ient i f ic  r e s e a r c h  in this  a r ea  on a nationwide s c a l e  and did a g rea t  deal  to 
ezq~and contacts  with fore ign s c i en t i s t s  and to r a i s e  the in te rna t iona l  p r e s t i g e  of.Soviet p h a r m a c e u t i c a l - c h e m i c a l  
science. 

In his sc ient i f ic  ac t iv i t i e s  P r o f e s s o r  Rubtsov knew how to combine thorough t heo re t i c a l  s tudies  with the 
solut ion of impor tan t  s c i e n t i f i c - p r a c t i c a l  p r o b l e m s .  The synthet ic  s tudies  in the a r e a  of n i t rogen-conta in ing  
subs tances  c a r r i e d  out in his l abo ra to ry  led to the c r ea t i on  of new branches  in the c h e m i s t r y  of he te rocyc l i c  
compounds,  to the development  of methods for the syn thes i s  of new or l i t t l e - s tud i ed  c l a s s e s  oe chemica l  sub- 
s tances  ( i somers  and analogs of quinine a lka lo ids ,  aza -  and d iazab icyc loa lkanes ,  d i a l k y l a m i n o a l k y l a m i n o s t y r y l -  
quinol ines ,  e tc .) ,  to the c r ea t i on  of p r a c t i c a b l e  methods for the i r  syn thes i s ,  and to the e lucidat ion of the r e l a -  
t ionship between s t r u c t u r e  and b io logica l  act ivi ty .  

P r o f e s s o r  Rubtsov and O. Yu. Magidson were  the f i r s t  in the Soviet Union to under take  in 1935 a s y s t e m a -  
t ic study of su l famide  compounds ; this  study s e rved  as a bas i s  for the c rea t ion  in our country of the heavy-  
tonnage product ion  of these  impor tan t  medic ina l  p r e p a r a t i o n s .  The development  in the 1930's of an indus t r i a l  
syn thes i s  of naganin was of g rea t  economic s ign i f icance .  The 15-s tep  synthes i s  of this p r e pa r a t i on ,  which was 
unusual ly complex  for that t ime  and was in t roduced in the Akrikhin  plant ,  is used even today in its manufacture .  

Another  t rend  of the r e s e a r c h  of P r o f e s s o r  Rubtsov involved the s e a r c h  for  chemotherapeu t i c  p r e p a r a -  
t ions in the anainoquinoline s e r i e s .  In the c o u r s e  of this  r e s e a r c h  he c rea ted  a p r a c t i c a b l e  method for the syn-  
thes is  of 6 -me thoxy-4 -ch lo roqu ino l ine  f rom p - a n i s i d i n e  through 2 - c a r b e t h o x y - 4 - h y d r o x y - 6 - m e t h o x y q u i n o l i n e  
and 4 -hydroxy-6 -me thoxyqu ino l ine  and es tab l i shed  that the spec i f ic  c h a r a c t e r  of the a n t i m a l a r i a l  ac t iv i ty  is 
de t e rmined  by the pos i t ion  of the amino group in the quinoline r ing.  In c o n t r a s t  to 8 -aminoquino l ines ,  which 
d i sp lay  gamot rop ic  ac t iv i ty ,  quinoline compounds with an amino group shifted to the 4 posi t ion were  found to be 
comple te  analogs of quinine with r e s p e c t  to the i r  toxic i ty  and the c h a r a c t e r  of the i r  chemotherapeut ic  effect ,  
i .e . ,  they had sch izogrop ic  act ivi ty .  

Subsequent s tudies  of 4 - a m i n o - 2 - s t y r y l q u i n o l i n e s  enabled P r o f e s s o r  Rubtsov to find a new type of med i c i -  
nal  with a broad  s p e c t r u m  of chemotherapeu t i c  act ivi ty .  Compounds of this  group d isp layed ,  in addition to 
c o n s i d e r a b l e  a n t i m a l a r i a l  ac t iv i ty ,  high e f fec t iveness  in the t r e a t m e n t  of p ro tozoa  infect ions,  a r r e s t e d  the 
growth of t ube rcu lo s i s  m i c r o b a c t e r i a  in cu l tu re s  higher than 1 : 500,000,000, and d isp layed  high ant iv i rus  and 
ant iphlogis t ic  ac t iv i ty .  Of this group of compounds,  t r ikhomona t s id  (a subs tance  for the t r e a t m e n t  of t r i c h o -  
monias is )  and aminoquinol  (an a n t i l a m b l i a s i s  p repara t ion)  have found p r a c t i c a l  appl ica t ion  and even today a re  
being produced by the p h a r m a c e u t i c a l - c h e m i c a l  indust ry .  

P r o f e s s o r  Rubtsov ' s  r e s e a r c h  in the field of a lkamine  e s t e r s  of d iphenylace t ic ,  d iphenylpropionic ,  and 
benzi l ie  ac ids  has made it p o s s i b l e  to obtain o r ig ina l  spasmoly t i c  and chol inolyt ic  agents  and p r e p a r a t i o n s  with 
an an t i tuss ive  and ana lges ic  effect that have found p r a c t i c a l  appl ica t ion  (aprophen, d iprophen,  meta t s in ,  e s to t s in ,  
e tc .) .  

The r e s e a r c h  of P r e f e s s o r  Rubtsov and c o - w o r k e r s  on the syn thes i s  and study of i s o m e r s  and analogs of 
quinine a lka lo ids  is of c o n s i d e r a b l e  i n t e r e s t .  They were  the f i r s t  to r e a l i z e  the product ion,  by a synthet ic  
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method, of a cons ide rab le  number  of i s o m e r s  and analogs of hydroquinine on the bas is  of a genera l  s cheme  
through the co r respond ing  hydroquinotoxins and hydroquininones.  The study of the individual opt ical ly act ive 
s t e r e o i s o m e r s  and d i a s t e r e o i s o m e r i c  r a c e m a t e s  of the synthes ized compounds made it poss ib le  to es tab l i sh  
that the posi t ion of the quinucl idylcarbinol  r e s idue  in the he t e roa roma t i c  (6-methoxyquinoline or  pyridine) r ing 
is of dec i s ive  s ignif icance  for  thei r  chemotherapeu t ic  act ivi ty.  The elucidation of the re la t ionship  between the 
s t r u c t u r e  and an t ima la r i a l  act ivi ty in this s e r i e s  of compounds led to the synthes is  of a new highly act ive 
quinine analog, (5-ethyl-  2-quinuc lidyl) (4-pyr  idyl)carbinol ,  the therapeut ic  ef fec t iveness  of which is c lose  to that 
of na tura l  quinine alkaloids.  A l a rge  n u m b e r  of p rev ious ly  unknown or l i t t le-s tudied pyr id ine  and piper idine  
de r iva t ives  were  invest igated during the s e a r c h  for efficient  methods for  the synthesis  of quinine and quinine- 
like subs tances ,  and new and unusual  types  of t r an s fo rma t ions  of these  compounds were  uncovered.  The 
r e s e a r c h  in this a r e a  ended with the c rea t ion  of an or iginal  method for  the synthes is  of the ethyl e s t e r  of 
r a c e m i c  N- ace ty lhomomeroquinene .  

The methods for the synthes is  of quinuclidine and other  1 -azab icyc loa lkanes  developed by P r o f e s s o r  
Rubtsov and his school,  with which all modern  advances in this field of the c h e m i s t r y  of he terocycl ic  compounds 
a r e  in t imate ly  assoc ia ted ,  a re  of g rea t  s ignif icance.  Broad poss ib i l i t i e s  for  fur ther  s tudies were  uncovered by 
the development  of p rac t i cab l e  methods for the p r epa ra t i on  of key subs tances  - qu inucl id ine-2-carboxyl ic  acid, 
3-quinuclidone, as well as var ious  2- ,  3- ,  and 4-monosubs t i tu ted  quinuclidines and quinuclidine der iva t ives  with 
var ious  subs t i tuents  in the 2,3, 2,5, 2,6, etc. ,  posi t ions .  As an example ,  one may cite the c l a s s i ca l  synthes is  of 
qu inuc l id ine-2-carboxyl ic  acid by P r o f e s s o r  Rubtsov and M. I. Dorokhova. 

P r o f e s s o r  Rubtsov and his c o - w o r k e r s  made sys t emat i c  studies of a s e r i e s  of other 1 - aza -  and 1 ,Z-diaza-  
bicycl ic  s y s t e m s  and, in pa r t i cu l a r ,  of a s e r i e s  of i somer i c  (with r e spec t  to quinuclidine) 1-azabicyclo[3.2 .1]-  
octanes .  3 ,9-Biazabicyclo[3.3 .1]nonanes  and other analogous sa tura ted  he terocycl ic  s y s t e m s  were  studied. In 
the cou r se  of these  studies new medic inal  p repa ra t ions  - ganglion b lockers  ( temekhin,  dicolin, and dimekolin),  
a p a r a s y m p a t o m i m e t i c  (aceclidine),  a hypotensive and t ranqui l i ze r  (oxylidine), a myelo re laxant  (kvalidil), e t c . -  
which have been incorpora ted  in the medic ina l  industry,  were  c rea ted .  

The r e s e a r c h  of P r o f e s s o r  Rubtsov and c o - w o r k e r s  on the c rea t ion  and incorpora t ion  in industry of an 
or iginal  and technological ly  s imple  method for the p repa ra t ion  of isonicotinic acid, which ensured the rapid 
development  in our country  of heavy- tonnage  product ion of a s e r i e s  of ant i tuberculous p repa ra t ions  (isoniazid), 
f t ivazid,  metazid ,  saluzid,  etc.) ,  was of g rea t  p r ac t i ca l  value.  This  method has been used by industry for m o r e  
than two decades .  Fu r the r  s tudies of the complex  uti l izat ion of the f i-picoline f rac t ion  made it poss ib le  to 
develop and incorpora te  in industry,  in addition to the p repa ra t ion  of isonicotinic acid and its de r iva t ives  f rom 
7-picol ine,  the conver s ion  of /3-picol ine to nicotinic acid and subsequently to medicinal  p repa ra t ions  - niketha-  
mide (a subs tance  with a c a r d i o v a s c u l a r  effect) and nikodin (a subs tance  for the t r e a t m e n t  of d i seases  of the 
bile t rac ts )  and the product ion f rom 2,6-1utidine of the ganglion b lockers  dicolin and dimekolin,  as well as the 
ant i sc lero t ic  p r e p a r a t i o n  pa rmid in  (anginin). 

The theore t i ca l  s tudies of P r o f e s s o r  Rubtsov and his school  led to the development  of a number  of new 
reac t ions  in the c h e m i s t r y  of het e rocyc l ic  compounds.  Included among these  were  the unusual t r ans fo rma t ions  
o f /3 - a ry l aminoac ry l i c  e s t e r s ,  which made it poss ib le  to c r e a t e  an or iginal  s cheme  for the p r epa ra t i on  of N- 
a r y l - 3 - p y r i d o n e - 4 - c a r b o x y l i c  acids by reac t ion  of a ry l amines  with hydroxymethyleneace t ic  e s t e r ,  subsequent  
convers ion  of the resu l t ing  a ry laminomethy leneace t i c  e s t e r s  by heating to N-bis(carbethoxyvinyl)  a ry lamine ,  
and their  cycl iza t ion  with spl i t t ing out of water .  

The closing of a py r ro lop ipe r id ine  s y s t e m  by Hofmann c leavage  of 3 - ~ - d i m e t h y l a m i n o e t h y l ) - l - a c e t y l -  
p iper id ine  methylch lor ide  led to the d i scovery  of a new method for the cons t ruc t ion  of 1-azabicyc l ic  compounds.  
New bicycl ic  d ihydropyranopyr id ine  s y s t e m s  were  obtained by saponif icat ion of 3- ( f i -hydroxyethyl ) -4- (%%7-  
t r i ch lo ro- f l -hydroxypropyl )pyr id ine  with alcoholic alkali  and by condensat ion of 3 - ( f l - ace toxye thy l ) -4 -methy l -  
pyr idine with dihydroxymalonic  e s t e r  and subsequent  saponif icat ion and decarboxylat ion.  The closing of a 
py r ro l ine  r ing in the reac t ion  of a -  (and T) - ch lo ro -~-ch lo ro (hydroxy ,methoxy)e thy lpyr id ine  and pyr imid ines  
with p r i m a r y  and secondary  amines  opened up the poss ibi l i ty  for extens ive  r e s e a r c h  in the aza -  and diazaindole 
s e r i e s .  

The development  of p r ac t i c ab l e  methods for the synthes is  of d ive r se  azabicycl ic  s y s t e m s  and the study of 
the reac t ions  of these  compounds made it poss ib le  to subsequently a s c e r t a i n  the pecu l ia r i t i es  of the quinuclidine 
ni t rogen a tom as com pa red  with the ni t rogen a toms of other  i somer i c  and homologous 1 -azab icye loa lkanes ,  as 
well  as those  with ni t rogen a toms of al iphatic and monocycl ic  compounds,  and to de te rmine  the c h a r a c t e r i s t i c  
chemica l  and biological  p r o p e r t i e s  of quinuclidine der iva t ives .  
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Methods developed by P ro fe s so r  Rubtsov and co -worke r s  for the incorporat ion of vinyl groups In piperi-  
dine and quinuclidine r ings ,  for the study of allyl, acetylene-al lene,  Beckmann, and pinacole rea r rangements  
in a number of azabieyclic sys tems  and Hofmann cleavage of unsymmetr ica l  1-azabicycl ic  quaternary bases 
are  of considerable  theore t ica l  interest .  

The sea rch  for new synthetic methods, the use of novel methods of investigation, and high experimental 
mas te ry  and a crea t ive  approach to the solution of problems were always charac te r i s t i c  of Professor  Rubtsov. 
As a resu l t  of many yea r s  of r e s e a r c h  by P ro fe s so r  Rubtsov and his co-workers  more  than 200 scientific 
papers were published, and 12 original effective medicinal preparat ions  were created and incorporated in 
medical pract ice .  

P r o f e s s o r  Rubtsov was not only a great  scientis t ,  o rganizer ,  and talented r e s e a r c h e r ,  he was also an 
excellent teacher  and a sensi t ive and sympathet ic  human being. 
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