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T H E  C H E M I S T R Y  O F  

A confe rence  on the c h e m i s t r y  of he te rocyc l i c  compounds,  organized  by the European  Assoc ia t ion  of 
Chemis t s  (EUCHEM), was held f r o m  Apri l  24 to Apri l  27, 1973, in the La  Grande Metre heal th  r e s o r t  on the 
s eacoas t  9 km f rom Montpel ier .  This assoc ia t ion  holds annual or  biennial  conferences  on the var ious  
fields of c h e m i s t r y .  Tradi t ional ly  the conferences  a re  functional in c h a r a c t e r ,  i .e . ,  s peake r s  f r o m  var ious  
countr ies  a r e  invited to speak  on a s e l ec t ed  p rob l em in o rde r  to s e t  for th  the s ta tus  of the p rob lem and 
fo rmula te  the themes  for  d i scuss ion .  Represen ta t ives  of the s c i e n t i f i c - r e s e a r c h  organiza t ions ,  who pay for  
par t ic ipa t ion  in the confe rence  but do not p r e s e n t  papers  or  r e p o r t s ,  a re  invited to the conference .  A cco rd -  
ing to t radi t ion,  the c o - w o r k e r s  of the o r g a n i z e r  insti tution,  who c a r r y  out the heavy  organiza t ional  work,  
a re  p re sen t  at the conference  f r ee  of cha rge .  Thus, the conferences  a s s e m b l e  about 100-150 par t ic ipants  
and, in addition, 15-20 s p e a k e r s .  No one p resen t s  any abs t r ac t s  wha tsoever ,  and the d iscuss ions  a re  not 
pr in ted .  The papers  take up (at the des i r e  of the speaker )  f rom 20 minutes to 1 hour.  Each paper  is fol -  
lowed by a d iscuss ion ,  which s o m e t i m e s  becomes  quite prolonged.  Thus these  conferences  r eca l l  our  
scient i f ic  schools  with r e s p e c t  to the s ty le  of thei r  opera t ion .  

The 1973 conference  was organized  by the Univers i ty  of Montpel ier  and consequent ly  was headed by 
the dean of the c h e m i s t r y  faculty of this un ivers i ty ,  P r o f e s s o r  R. J a c q u i e r .  There  were  18 speake r s ,  in-  
cluding s ix  f r o m  France ,  t h ree  f r o m  G r e a t  Bri ta in,  one each f r o m  D e n m a r k  and Belgium, and two f rom the 
Fede ra l  Republic of G e r m a n y .  In addition, the o rgan ize r s  invited speake r s  f r o m  the United States (three), 
the USSR {one), and the G e r m a n  Democra t i c  Republic (one). There  were  about 60 par t ic ipants  with about 
another  30 c o - w o r k e r s  of the Univers i ty  of  Montpel ier .  Thus there  were  l i t t le  m o r e  than 100 pe r sons ,  and 
s ince  not all of them were  p r e s e n t  for  each pape r  (we note that  the s p e a k e r s  were  at all  p l ena ry  sess ions ) ,  
about 50 pe r sons  were  p r e s e n t  at one t ime;  this made it easy  to c a r r y  out the d i scuss ions .  Of the 60 p a r -  
t icipants ment ioned above,  there  were  r ep r e sen t a t i ve s  f rom G r e a t  Br i ta in  (four), the United States (three), 
Spain (two), I ta ly  (two), Switzerland (three), Thailand (two), Bu rma  (one), Holland (seven), and Belgium (one), 
while the r e s t  we re  f r o m  F r a n c e .  Most  of the par t ic ipants  were  r ep r e sen t a t i ve s  of f i r m s .  Fo r  example ,  
the leading chemi s t s  f r o m  the f i rms  Ciba-Geigy ,  Sandoz, and Hof fman-LaRoche  came  f rom Switzerland.  

The p r i m a r y  group of papers  was concent ra ted  around two p rob lems  : he te rocyc l iza t ion  leading to 
n i t rogen he t e rocyc l e s ,  and the pho tochemis t ry  of h e t e r o a r o m a t i c  compounds .  The g r e a t e r  port ion of the 
papers  was linked with the in te res t s  of medic ina l  c h e m i s t r y ,  although the biological  action of the subs tances  
obtained was not d i rec t ly  d i scussed  in any of them.  The synthes is  of in teres t ing  s t r u c t u r e s  was of p r i m a r y  
concern. 

Professor A. Lattes (University of Toulouse) was the first speaker and reviewed his research on the 
use  of a m i n o m e r c u r a t i o n  and hyd roxym ercu ra t i on  in the synthes is  of h e t e r o c y c l e s .  It is known that  m e r c u r y  
sa l t s  add to olefins to give an act ive ca rbon ium ion that  is capable  of at tacking the unshared  pa i r  of e l e c -  
t rons  of the oxygen or  n i t rogen atom to give,  r e spec t ive ly ,  fl - m e r c u r a t e d  alcohols or  amines .  The m e r c u r o  
group is then r ead i ly  r e m o v e d  by the act ion of sodium borohydr ide ;  if the m e r c u r y  a tom is bonded to an 
a s y m m e t r i c a l  ca rbon  a tom,  it is r emoved  with re ten t ion  of the configurat ion.  

Hg X2----~ .~--~--  H g X R2NH BH~- 

Heterocyc l iza t ion  is poss ib le  when a double bond and an amino group a re  p re sen t  in the s a m e  m o l e -  
cule .  Thus, the co r respond ing  pyr ro l id ine  (II) is obtained f r o m  5-aminopentenylbenzene  (I), but up to 30~ of 
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HgX2 BH Z 

("liHsCH=CH(CH2)3NHR 7 " ~ "  C6H5CH ~ " C6H5CH2~t t C6H5"~1 
T HgX R ~" R [~ R 

piper idine der iva t ive  III is fo rmed  s imul taneous ly  with r ing expansion.  The r ing expansion proceeds  during 
demercu ra t ion ,  s ince ,  judging f rom the PMR s p e c t r u m ,  the in te rmedia te  m e r c u r o  compound has a f ive-  
m e m b e r e d  r ing .  The fo rmat ion  of f ive-  and s i x - m e m b e r e d  r ings was also noted in the m e r c u r a t i o n  and 
subsequent  reduct ion of 6 -me thy l -2 -p ropy l amino -5 -hep t ene .  However ,  if the re  a re  no subst i tuents  at the 
end of the double bond, the p rocess  takes place without i somer i za t ion  of the rad ica l .  Thus 1 -p ropy lamino -  
3-butene and 1 -p ropy lamino -5 -hexene  a re  cyc[ized to 1 -propy lpyr ro l id ine  and 2 - m e t h y l - l - p r o p y l p i p e r i d i n e ,  
r e spec t i ve ly .  

The r eac t ion  depends substant ia l ly  on s t e r i c  f ac to r s .  Thus cycl iza t ion  of amine IV gives only i s o m e r  
V, while amine VI fo rms  a mix tu re  of f ive -  and s i x - m e m b e r e d  r ings .   HX NHR 

�9 ' ~.~//7-,,,, H 
--N\R 

The s p e a k e r  also examined the photochemical  cycl izat ion of unsa tura ted  n i t r i tes .  

h'q O O h"~ 
( R=CH 3) ( R=H ) 

R R' R' 

If  a t r ip le  bond r a t h e r  than a double bond undergoes at tack,  the in te rmedia te  is c leaved as in the Beckmann 
r e a r r a n g e m e n t .  

R-C=_C(CHz)3ONO 

R 

Simi lar  he terocycl iza t ions  p roceed  during init iation with peroxides  to give c a r b o n -  carbon or  c a r b o n -  
he t e roa tom bonds.  

The H o f m a n n - L S f f l e r  reac t ion ,  which is based  on the decomposi t ion of N-ch lo roamines ,  is the mos t  
developed r eac t ion  in this d i rec t ion.  Here ,  the ra t io  of reac t ion  products  depends subs tant ia l ly  on the 
solvent .  

NHR Cl R R R 

Heterocyc l iza t ion  of unsa tura ted  mercap tans  occurs  s i m i l a r l y  during photochemical  init iation. 

P r i m a r i l y  a s e v e n - m e m b e r e d  r ing is fo rmed  f rom 5-hexenethiol  at -65~ while a s i x - m e m b e r e d  
r ing is fo rmed  a l m os t  exclus ively  at +80 ~ . The synthesis  of bicycl ic  s t r uc tu r e s  could be c a r r i e d  out 
s i m i l a r l y .  

P r o f e s s o r  R. C a r r i e  (Universi ty  of Rennes} r epo r t ed  that  az i r id ine  der iva t ives  with s t rong  e l ec t ron -  
accep te r  groups at tached to the ca rbon  atoms a re  capable  of read i ly  undergoing c leavage  at the C - C  bond 
r a the r  than at the C - N b o n d .  Actually,  such s t ruc tu re s  r e a c t  as yUdes,  in teract ing with both nucleophiles 
and e lec t rophi les .  F o r  example ,  e s t e r  VII is s tabi l ized as ylide VIII by the action of benzoic  acid.  Ylide 
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VIII read i ly  r eac t s  with Wittig reagents  to give py r ro l ines .  Azetidines a re  obtained with ylides of t e t r a -  
valent  su l fur .  

R I 

A\  C "/ Rj. COOCH 3 
-COOCH 3 ~ 4- /COOCH3 B S = "R 

H ? COOCH3 ? COOCH3 C H~/'IL--"N~c H 
C6H5 C6H5 6 5 6 5 . 

via v.._A 

P r o f e s s o r  C.  W. Rees  (Univers i ty  of Liverpool)  d i scussed  a t tempts  to syn thes ize  s u p e r a r o m a t i c  
s t r u c t u r e s  of the benzoazet idine  and cyclobutenopyr idine  type and the r e l a t ed  c h e m i s t r y  of 1 ,2 ,3 - t r i azanaph-  
thalene.  At tempts  to obtain a f o u r - m e m b e r e d  ring in the benzene s e r i e s  by pyro lys i s  of o-az ido  ketones led 
to opening of the benzene r ing,  while oxidation of the co r respond ing  hydrazones  gave t r iazanaphtha lene  de-  
r i va t ives .  

The p a p e r  p re sen ted  by O. Buchardt  (Copenhagen) was devoted to the photochemical  t r ans fo rma t ions  
of N-oxides of the pyridine and benzopyr id ine  s e r i e s .  He examined the mechan i sms  of reac t ions  with ring 
con t rac t ion  (formation of acylindoles f rom quinoline N-oxides) or  r ing expansion ( format ion of 1 ,3 -oxazep-  
ines).  In pa ra l l e l  fashion, he eas tab l i shed  the fo rmat ion  of d i rec t s ,  quinolone der iva t ives ,  etc. ,  for benzo-  
pyr idine de r iva t i ve s .  He also es tab l i shed  that  the oxazepine model  is an in te rmedia te  in the photochemical  
fo rmat ion  of the p y r r o l e  r ing.  S imi la r  p r o c e s s e s  were  followed in the pyr idaz ine  s e r i e s .  

- -  Co + 
H H O 

In a c o m p a r a t i v e l y  b r i e f  paper ,  P r o f e s s o r  N. Lozach (Univers i ty  of C aen) examined the instances  of 
the ambiguous occurre 'nce  of reac t ions  of su l fur  analogs of i socoumar in .  As in the ca se  of the oxygen c o m -  
pounds, the i r  hydro lys i s  p roceeds  with pa r t i a l  r ing expansion.  

A r  N2H4 [ ~ A r  ~ N / N H  An 
NH 2 4- /N 

O O O 
X : O ; S  

The cor respond ing  thione (IX) undergoes  r e p l a c e m e n t  of the thione group on reac t ion  with aniline, but 
r e p l a c e m e n t  of the r ing sulfur  a tom occurs  during proton ca t a lys i s ,  

�9 A ; ~  

H 5 C6H 5 N\  S 
C6H5 ~ C6H~ 

The reac t ion  p roceeds  s i m i l a r l y  but in a m o r e  complex  manner  if another  he te roa tom is introduced 
into the r ing .  

Surzur  and Metzge r  f r o m  the Univers i ty  of Marse i l l e s  d i scussed  the synthes is  of f ive-  and s i x -  
m e m b e r e d  sul fur  r ings with two he te roa toms  (one of them being a ni t rogen atom) as a method for  r ad ica l  
cycloaddi t ion and as a method for  chemica l  t r an s fo rma t ion  of an a l r eady  exist ing r ing .  In pa r t i cu la r ,  
Metzger  focused at tention on the s t e r i c  r e q u i r e m e n t s  of subst i tuents  during the alkylat ion of th iazol idone-  
thiones,  evaluating the s t r u c t u r e s  of the molecules  both f rom the PMR s p e c t r a  and by means  of x - r a y  dif-  
f rac t ion  ana lys i s ;  this made it poss ib le  to have independent informat ion regard ing  the s t r u c t u r e s  in the 
sol id s ta te  and in solut ion.  

H. Dorn f r o m  the Inst i tute of Organic C h e m i s t r y  of the Academy  of Sciences of the G e r m a n  D e m o -  
c ra t i c  P epublic p resen ted  a detai led paper  that  s u m m a r i z e d  his r e s e a r c h  on the synthes is  of aminopyrazo les  
and their  cycl iza t ion to py r ido-  and p y r i m i d o p y r a z o l e s .  He dealt  s e p a r a t e l y  with this method of a r o m a t i z a -  
tion of p y r a z o l i n e s  and pyrazol idones  by c leavage  of the cor responding  tosyl  de r iva t ives .  

The A m e r i c a n  sc ien t i s t  G, Stork p re sen ted  a sho r t  r e p o r t  on a t tempts  to use  the known method of 
alkylat ion of enamines  (Stork alkylation) for  the synthes is  of yohimbine and its analogs .  S tereospec i f ic  
routes  for  the synthes is  of two i s o m e r i c  perhydroisoquinol ines ,  one of which is based  on the par t ia l  r educ -  
tion of the benzene  ring by the Bi rch  method, were  found: 
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CH30"--~CH~HR 
R 
I 

CH30~C~. H 

o 

�9 C H3OOC~ CH~'-C "- O 

CH3OOC--CH. 0 / 

= OH- O ~ ' - - C  H~-'N--R 

The A m e r i c a n  chem i s t  L.  A. Paquet te  found a quite genera l  method for  the synthes is  of homoaroma t i c  
compounds in the he te rocyc l ic  s e r i e s .  The abili ty to undergo polarographic  reduct ion was taken as the 
c r i t e r ion  of a roma t i c i t y .  Dianion XI, which fulfills the r equ i remen t s  of a romat ic i ty ,  was obtained by the 
action of po ta s s ium meta l  on azacyc looc ta te t raene  (X). It  displays a potential  that co r responds  to t w o - e l e c -  
t ron  reduct ion and read i ly  reac t s  with acids (to give 3,4- and, in par t ,  7,8-dihydro der ivat ives)  and other  
e lec t rophf les .  

- - "  " 2. , -  
OCH 3 OCH3 THF 

{XII). 

,Q 
OCH 3 OCH 3 

Ion XI read i ly  adds benzophenone and then undergoes spontaneous convers ion  to cyclobutenopyridine 

C6H5C OC6H 5 

C6H5'-CI - C6H5 
- o  

Homoaromat i c  s t r u c t u r e  XIII was s i m i l a r l y  synthes ized  and cha rac t e r i z ed .  

OCH 3 
xlt_~1 

Doubly-charged ions condensed with the benzene r ing can be s tabi l ized  with ring cont rac t ion .  

H O - OCP~ 3 H 

O-- 
CH~CHCN 

I 
CH 3 

•  

A. Kat r i tzky  (Universi ty of g a s t  Anglia), whose r e s e a r c h  on t a u t o m e r i s m  is well known to us in the 
Soviet Union, at this t ime  se lec ted  for  his paper  the abil i ty of 3-hydroxypyr id ines  and the i r  benzo analogs 
to r eac t  in the dipolar  ion fo rm.  He was able to show the 3-hydroxypyr id ine  methiodide,  a f te r  depro tona-  
rich, fo rms  ylide XIV, which is capable  of giving adducts with s t rong dienophiles (acryl ic  and male ic  acid 
der iva t ives  and dehydrobenzene) .  The subsequent  t r ans fo rmat ions  of the adducts proved  to be a new method 
for  the synthes is  of t ropolones .  The reac t ions  p roceed  s i m i l a r l y  for  3-hydroxyisoquinol ines ,  1 -pheny l -3 -  
hydroxypyridinium ions, e tc .  

N--CH3 (CH3)2N ~ HO O 

.c o 2 . o . -  . -  

NC 

In pass ing,  it was ascer ta ined  that  the compound desc r ibed  in the l i t e r a tu re  as a 1- (d in i t rophenyl ) -3-  
hydroxypyridinium sa l t  (XV) has e ther  s t ruc tu re  XVI, into which this sa l t  is ve ry  rapidly  conver ted  in the 
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NO 2 0 O 

NO2 (C2H5) 3 N 
C6H 5 

~ NO2 C6H5 
xv__.j 

NO2 
XV 

presence  of protic solvents .  Pure  XV gives adducts with, for example, s ty rene .  In a number of cases ,  
quaternizat ion of the pyridine ring is not necessa ry ,  for example: 

, ~ O H  CH{CHCN 

N--CH2CH2CN 

I C N  CH2CHzCN 

(mixture of 
i s o m e r s )  

Similar  reactions proceed for hydroxy compounds of the pyridazine,  phthalazine, and cinnoline s e r i e s .  
§ 

(CH3) 2 NCSCL + Ctz'--'~(CH3) 2 NCCt3~'r-~(CH3) 2 N=CC~ z Cl,- 
xvl--'T xg~u 

The Belgian sc ient is t  H. Viehe examined the synthetic possibil i t ies that are  offered by the use of the 
so -ca l l ed  "phosgenimmonium sal ts"  as applied to heterocycl iza t ion.  In 1957, N. N. Yarovenko reported that 
unstable substance XVII is formed by the action of chlorine on carbamoyl  chloride.  It was found that sub-  
s tances of the XVII type actually have sa l t  s t ruc tu re  XVIII, They spontaneously l iberate  CH3C1 on s torage,  
even at -180 ~ but one ,can work with them in situ just as easi ly as with ord inary  reagents .  Salt XVIII proved 
to be a more  energet ic  reagent  than the sal t  of Broder ick  and Vi l smeie r .  It reacts  readily with various CH- 
acid compounds.  

40_60  o (CH3)2 NN /CN CH3NHNH2 H2N ._..~_/.~C N 
XVIII~ -r- CH2(CN) 2 C---~C 

CL \CN I N (CH3)2 
CH 3 

Under more severe condit ions, even the ~ -methy lene  group of acid der iva t ives  reacts to give an ion of the 
X IX  type, f rom which d iverse  heterocycles can be synthesized: 

R R 
X ~  ~ . .  R'C(:NH) NH2 (C H3)2 N "~,v~N(CH3)2 

.RCH2CON (CH3)2~ (CH3)2 N-~C"~-"~%-- N (CH3)z ,~ I" flN~T~N 
Cl CL R' 

Difunctional compounds form heterocycles  with sal t  XVIII, for example. 

N - - N  

R_C~N--NH~ XV,, R_JLXy__ N(C%)2 
\XH 

X=O~S~NR' 
While Buchardt spoke on the photochemical transformations of N-oxides, A. Lablache-Combier 

(University of Lille) examined in detail the photochemical  t ransformat ions  of heterocycles  of the pyridine, 
quinoline, and pyrazine type. It was found that i r radia t ion of acridine brings about its reduction with part ial  
alkylation by solvent molecules and dimer iza t ion.  When the solvent was ether,  he was able to fix the in ter -  
mediate format ion of f ree  radica ls .  It is assumed that an n ~ 1r * t ransi t ion in the pyridine molecule (or its 
analogs) is observed initially, and an ion radical  is formed and is also attacked by a solvent radical .  This 
is in agreement  with the quantum-chemica l  calculat ions.  

OCH2CH 3 ~I,,~.,,,~L,.N.~J'-'- C H -- O 02 H 5 

If the molecule is initially protonated, the process  is facilitated, and alkylation proceeds even with 
methanol molecules .  
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The reac t ions  of i sopyrazoles  (i.e., pyrazolenines)  were  examined in a paper  by M. F rank -Neumann  
(Univers i ty  of S t rasbourg) .  During the synthesis  of these compounds by the usual  method - reac t ion  of 
aliphatic diazo compounds with the cor responding  olefins or  acetylenes - he was able to find exper imenta l ly  
convenient  methods for  the p repa ra t ion  of s t r uc tu r e s  with functional groups in the s ide chain. Special a t ten-  
tion was d i rec ted  to the synthes is  of the cor responding  compounds with a s t e ro id  grouping.  He was able to 
synthes ize  1H-pyrazolo[3 ,4-d]pyr idaz ines  (XXV) f rom diketones of the i sopyrazo le  s e r i e s .  

C6H 5 

(CH3)2 CN2 N--'---r-- CO C6 H 5 N2H/. N ~ N ~ 
C=H~C-- C~C--  CC~H= ~ II IJ ~ II I 

"ll II ~ ~ N > ~  COC6H 5 N X ,  K ~ N  
o o 

CH 3 CH 3 CH 3 CH 3 C6H 5 

x x v  

R J,-F'~-FII R . 

N'?/I'~ C H3 

cOoC2H s 

Migrat ion of one of the geminal  CH 3 groups to give pyrazo les  usual ly  occurs  in the the rmolys i s  of i so -  
pyrazo les  (it is in teres t ing  that  the COOC2H ~ group migra ted  when the re  was compet i t ion  between it  and CH 3 
groups) .  If this s o r t  of s t ruc tu re  is subjected to i r rad ia t ion ,  ni t rogen is p re fe rab ly  e l iminated to give cyc lo -  
propene de r iva t ives .  

R 

:~20 ~ N R ~ . x / C H 3  

X "R R / ~  COOC2H 5 
H3C COOC2H 5 

The A m e r i c a n  A. I. Meyers  d i scussed  a new method for  the synthes is  (including the s t e reospec i f i c  
synthesis)  of al iphatic aldehydes,  ketones,  and acids .  Str ict ly speaking,  this was not within the theme of the 
conference ,  but the r e s e a r c h  was of in te res t  to synthetic chemis t s  ; formal ly ,  the method is based  on the 
use  of he te rocyc les ,  and it was the re fo re  included in the p r o g r a m .  1,3-Oxazine der iva t ives  of the XXI type 
a re  alkylated re la t ive ly  read i ly  through the l i thium der iva t ives  and fo rm aldehydes a f te r  reduct ion and 
hydro lys i s .  The yields with o rganomagnes ium compounds are  somewhat  lower .  However ,  the yield can be 
r a i sed  substant ia l ly  if the ni t rogen a tom is quaternized and the reac t ion  is then c a r r i e d  out in hexametapol  
(hexamethylphos phoric t r i amide) .  

O RLI "~O R'X ,. �9 R, CH2CHO 
THF, 

-78 = C H 2L~ C H2 R' 
XXI 

Good results were also obtained in the synthesis of branched structures ; this made i t  possible to de- 
velop a new method for the preparation of branched ketones. 

., H ~  PCHO 

1 R 

The method proved  to be sui table  in the terpenoid  and s t e ro id  s e r i e s .  

o 

~: :~ / [ - -  CH 2 2. H20/CH3OH CH3OOCCH 2 
I 

A s e a r c h  for  methods for  s t e reospec i f i c  synthesis  was made on the bas i s  of the s a m e  pr inc ip le .  
Optically act ive norephedrine ,  f r o m  which an act ive oxazolidine was synthes ized  by react ion  with propionic 
acid imino e s t e r ,  was used  init ial ly.  Subsequent alkylat ion and hydrolys is  gave an opt ical ly  act ive acid with 
an overa l l  pur i ty  of only 29%. The use  of opt ical ly act ive 2 - a m i n o - l - p h e n y l - l , 3 - p r o p a n e d i o l ,  which is a by-  
product  in the manufac ture  of synthomycin,  was cons iderably  m o r e  success fu l .  This made it  poss ible  to ob- 
tain 2-methylhexanoic  acid with a high degree  of optical pur i ty .  

o o o o 
R\ ]J. N .R ] ~ l  RXN~, N'h/R N "~ R-. N N4 R 

CH30 CH 3 CH 3 
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The es tab l i shment  of the s t r u c t u r e s  of var ious  N-oxides that  a r e  f o rmed  in the d i rec t  oxidation of 
p ter id ines  was the subjec t  of the l ec tu re  by  W. P f l e i d e r e r  (Universi ty  of Konstanz) .  It  was found that  the 
ni t rogen a tom that  is not shielded by a methyl  group bonded to the ni t rogen a tom of the adjacent  r ing is 
oxidized p r e f e r ab ly .  

The joint applicat ion of the var ious  s p e c t r a  and a l te rna t ive  synthes is  made it poss ib le  to also e s t a b -  
l i sh  a number  of pr inciples  of alkylat ion for  both p ter id ines  and s i m p l e r  model  s t r u c t u r e s  of the pyr imidine  
and pyr idazine  type.  A s e r i e s  of data on the d i rec t ion  of r e a r r a n g e m e n t  of such  N-oxides by the act ion of 
acet ic  anhydride was p re sen ted .  

A long paper  by the Engl ish  Nobel L a u r e a t e  D. Bar ton was devoted to syn theses  by means  of phenyl-  
su l fenamines .  Tr i s  (phenylsulfenyl)-amine (XXII), which is r e l a t ive ly  read i ly  obtained by the action of 
C6HsSC1 on ammonia ,  r ead i ly  t h e r m a l l y  fo rms  rad ica l  XXIII, which is capable  of undergoing numerous  r e -  
ac t ions .  Thus, it gives quinonimine der iva t ives  on reac t ion  with phenols or  a roma t i c  amines .  

~ --OH 4- N(SC6H5) 3 . ~>::N--SC6H 5 + tracesofthe 
1,4-isomer 

xxl--~ O 
.to 

N(SC6H5) 3 ., . N(SC6H5) 3 -4- - SC6H 5 ( ~ C6H55SC6H 5) 

xx,,__~J 

Ster ica l ly  h indered phenols a re  a t tacked by this reagent  with r e p l a c e m e n t  of the group in the pa ra  
posi t ion re la t ive  to the hydroxyl  group.  

OH 

R 

The reac t ion  with 2 ,6-dialkylani l ines  proceeds  s i m i l a r l y .  

O" 0 0 

R R N(SC6H5) 2 NSCsH5 

The reac t ions  with f i v e - m e m b e r e d  he te rocyc les  a r e  in te res t ing .  Reagent  XXII (or, more  p rec i se ly ,  
r ad ica l  XXIII) is a quite s t rong  e lec t rophi le  and a t tacks  the G-ca rbon  a tom of furan or p y r r o l e  even if the re  
is a subs t i tuent  at tached to it; r e p l a c e m e n t  of the r ing oxygen by ni t rogen or  r ing expansion may  occur .  

C6H 5 C6H5 X-'~=~ C-'6HS'~N 5C'6H 

C6Hs~'~C6H5 ~QO" "C6H5 H ~ C 6 H 5  C6Hs~N~'~Cb.H~ 
C6H 5 C6H 5 

C6Hs~_~C6H5 C6H5 C6H 5 " 

N(SC6Hw 2 HO 

Simi lar ly ,  compounds of the indole s e r i e s  undergo oxidative aminat ion with en t ry  of the subs t i tuent  
into the 3 posi t ion.  

C6~ 5 , ,  -C6H5 C 6 .~ 

In addition to r ad ica l  p r o c e s s e s ,  r eagen t  XXII may  r e a c t  via the s cheme  of ionic reac t ions  with s t r u c -  
tu res  in which there  is a pa i r  of ~ e lec t rons ,  and a bond is fo rmed  with the sul fur  a tom (enamines ,  for  
example ,  r e a c t  th is  way), o r  in which the re  is an unshared  pa i r  of p e lec t rons ,  in which case  a bond is 
f o rmed  with the ni t rogen a tom.  

o 1. XX.!.! , 20 = -~ SCBH 5 
[ ~  2o H30"I" 

P (C6H5)3 20= (C6H5~3 P~NSC"6H5 
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Thus the unusual  oxidative aminat ion reac t ion  developed by Bar ton p roceeds  with a somewha t  d i f f e r -  
ent or ientat ion (for example ,  p r e f e r r e d  entry  of subst i tuents  into the ortho posit ion even in the naphthol 
s e r i e s )  than other  reagents  give and is deserv ing  of the se r ious  at tention of chemis t s  doing r e s e a r c h  in the 
synthesis  of he te rocyc l ic  s t r u c t u r e s .  

A. N. Kost  (Moscow Univers i ty) ,  on behalf  of A. K. $heinkman (Donetsk Universi ty)  and h imse l f ,  p r e -  
sented a rev iew of he ta ry la t ion  reac t ions ,  i .e . ,  a r ev iew of methods for  the d i rec t  introduction into an o rgan-  
ic molecule  of the res idue  of a he t e roa roma t i c  compound of the pyridine type and its benzo de r iva t ives .  
The basic  posi t ions assoc ia ted  with the p rob lem of he tary la t ion  were  touched upon in a pape r  by A. K. 
Sheinkman, which was published in Khimiya Getero ts ik l ichesk ikh  Soedinenii [Khim. Gete ro t s ik l .  Soedin., 
No. 1 (1974)]. It is a lso  p roposed  that the texts of some  other  pape r s ,  which the authors have sen t  to the 
edi tor ia l  s ta f f  of this journal ,  be published in m o r e  comple te  fo rm .  
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