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SEVENTH INTERNATIONAL SYMPOSIUM ON THE CHEMISTRY 

OF ORGANIC SULFUR COMPOUNDS 

E. N. P r i l e z h a e v a  and M. A. R y a s h e n t s e v a  

The Seventh Internat ional  Symposium on the Chemis t ry  of Organic Sulfur Compounds was held July 12- 
16, 1976, in Hamburg .  Represen ta t ives  of 27 countr ies  (273 individuals, including two delegates  f rom the 
USSR) were  p r e se n t  at  the sympos ium.  Twelve p lenary  pape r s  and ~ 110 papers  in four  s imul taneously  ope r -  
ating sect ions ,  which did not have any specia l  t rend although the pape r s  were  grouped into s epa ra t e  sess ions  
with r e spec t  to t he i r  themat ic  re la tedness ,  we re  presen ted .  

Each of the p lenary  pape r s  was read by a r ep re sen ta t i ve  of one of the countr ies  in which a given r e -  
s ea r ch  t rend is being developed quite intensively (one pape r  f rom each country),  namely,  f rom Austr ia ,  Eng- 
land. Denmark ,  Italy,  Canada, the Netherlands,  the Polish Peop le ' s  Republic (PPR), the USSR, the USA, France,  
the Federa l  Republic of Germany  (FRO), and Japan.  

Of ~hese pape r s ,  th ree  had a b iochemica l  t rend:  "Par t ic ipa t ion  of thiol e thers  in metabol i t ic  r eac t ions"  
(F. Linen, FRG), "Mercapto  amino acids encountered in nature.  Synthesis and model  expe r imen t s "  (U. Schmidt, 
Austr ia) ,  "Some studies assoc ia ted  with the b iosynthes is  of penici l l in" (S. Wolfe, Canada). Three  paper s  were  
devoted to s t e r e o c h e m i s t r y :  "S te reose lec t ive  t r ans fo rma t ions  in some groups of t r i -  and te t racoord ina ted  
sulfur compounds" (A. Kiaer .  Denmark),  "Recent  achievements  in the s t e r e o c h e m i s t r y  of sulfinyl compounds" 
(M. Mikolajczik),  Poland), and "Sulfur-containing nucleophiles in the study of the reg io-  and s te reospec i f ic i ty  
of reac t ions  involving addition to an acetylenic  bond" (E. N. Pr i lezhaeva ,  USSR). One p a p e r  was devoted to the 
use of quan tum-chemica l  methods in the study of the s t ruc tu re  of organic  sulfur  compounds ["MO theory of 
su l fur -conta in ing  molecu les  and the p rob l em  of the par t ic ipat ion of the d o rb i t a l s "  (N. Epiotis,  USA)], and an- 
o ther  was devoted to the nature  of the s u l f u r - m e t a l  bonds in a la rge  number  of compounds ["Organic sulfur 
compounds with S - m e t a l  bonds" fit. Ricci,  Italy)]. Finally, four paper s  i l luminated new synthetic aspec ts  
and m e c h a n i s m s  of reac t ions  of var ious  groups of organic sulfur compounds:  "Sulfones, sulfoxides,  and sul-  
fonium sa l t s .  Invest igat ion of reac t ion  mechan i sms .  Use and synthes is"  (C. Sterling, England); "Format ion  
of yl ids  and the i r  r e a r r a n g e m e n t s  in the reac t ions  of carbenes  with compounds of divalent sulfur"  (V. Ando, 
Japan); "Synthetic aspec ts  of the c h e m i s t r y  of sulf ines"  (B. Zwanenburg, Holland); "The thiocarbonyl  group: 
reac t ions  with diazoalkanes  and organometa l l i e  compounds.  The th io-Cla isen  r e a r r a n g e m e n t "  03. Paquet,  
France) .  

The sect ional  p a p e r  (accompanied by a 40-rnin film) of A. Ca rpen t i e r  (England) entitled "Some key data 
on the ut i l izat ion and consumption of su l fur"  which was devoted to the p rob l em of the industr ial  uti l ization of 
e l emen ta ry  sulfur  and its s imples t  compounds that  have become acces s ib l e  owing to the incorporat ion of meth-  
ods fo r  the desulfurat ion of pe t ro l eum products ,  can, in fact, also be cons idered  to be a p lenary  paper .  The 
following data on sulfur  product ion were  also p resen ted :  Of the 49 mil l ion tons produced in 1974, the USA 
produced 11.6, Canada produced 8.2, the USSR produced 7.7, Romania  produced 3.8, Japan produced 2.8, France  
produced 2.0, Spain produced 1.2, the FRO produced i.i, and other countries produced 3.5 million tons, 

Vis-a-vis the general theoretical trend of the plenary papers, one observed a tendency to formulate 
problems in the utilization of organic sulfur compounds and in the study of their biological role. This tendency 
was manifested to a somewhat lesser extent in the topics of the sectional papers. Of these, ~ 75 elucidated 
new methods for the synthesis of and reactions of organic sulfur compounds, including those employing kinetic 
methods and the study of the mechanisms of processes: 24 communications analyzed the application of various 
physical methods in the chemistry of organic sulfur compounds (including photoeleetronic and microwave 
spec t ra ,  var ious  d i f f rac t ion methods,  h igh- reso lu t ion  NMR spect ra ,  dipole moments ,  etc.), four  were  devoted 
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to photochemical  t r ans fo rma t ions ,  five were  devoted to quan tum-chemica l  calculat ions,  and 11 were  devoted 
to s t e r eochemica l  s tudies .  Ten communica t ions  were  devoted to the c h e m i s t r y  of biological ly impor tan t  o r -  
ganic sulfur  compounds.  

It should be noted that the organizing commi t t ee  of the sympos ium received 26 sect ional  and onep lenary  
p a p e r  f r o m  scient is ts  f rom the USSR, but in addition to Pr i lezhaevavs  p lenary  paper ,  only the sect ional  p a p e r  
of M. A. Ryashentseva  entitled "Synthesis of 2- and 3-methyl thiophenes f r o m  H2S and C 5 hydrocarbons , "  
which s t imulated a g rea t  deal of in te rs t  and l ively discussion,  was read.  In addition to the countr ies  that 
t radi t ional ly  ac t ive ly  par t i c ipa te  in these sympos ia  ( I ta ly ,France ,  England, the FRG, and the USA), one may 
note the increased ,  as com pa red  with p rev ious  symposia ,  par t ic ipa t ion  of the PPR. which a t tes t s  to the devel-  
opment  of this branch of chemis t ry  in soc ia l i s t  Poland. 

In analyzing the content of the paper s  one should note the continuing in te res t  in highly reac t ive  organic 
sulfur  compounds and pa r t i c l e s ,  sulfonium compounds,  ion radica ls  based on sulfur  compounds,  s u l f u r - s t a -  
bi l ized anions, sulfenes,  compounds with t r i -  and te t racoord ina ted  sulfur,  etc.  Within the f ramework ,  of 
in te res t  is the pape r  by Shine (USA) on adducts of cyclic  ion radica ls  involving double and t r ip le  bonds, the 
p a p e r  by Hoppe (FRG), who demons t ra ted  the poss ib i l i ty  of the use in synthesis  of normal  and branched amino 
acids s tabi l ized by carbanions  f r o m  alkylaminomonothto-  and a lkylaminodi th iocarbonates ,  the p a p e r  by Modena 
(Italy), devoted to the i somer iza t ions  of N-acylazasul fonium sal ts ,  etc. 

The chemis t ry  of compounds with sulfinyl groups continues to genera te  g rea t  in teres t ;  this was also r e -  
f lected in the topics  of the p lenary  pape r s  (three of them were  devoted in some m e a s u r e  to sulfoxides).  Of 
the sect ional  pape r s  of this kind, one may note the following, which were  devoted to original  react ions  of sul-  
finyl compounds or  to the i r  synthes is :  
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J CI- 

R,/S--NC\R,, 

(Oae, Japan) 

C~HsSCH 3 XeF 2 XeF. CGHs~CH F~ C~HrSCH2F - - C~H~SCHF~ ~ 

(Cupan, Yugoslavia) o 

RSOCH=N2 RCH=CH~ R ' ~ S O C 6 H 5  

V (Venier USA) 

As always in these  symposia ,  a g rea t  deal of attention was di rected to the c h e m i s t r y  of he te rocycl ic  
sulfur-containing s y s t e m s -  thiophene, n i t rogen-containing r ings,  polycondensed s y s t e m s  with s eve ra l  sulfur  
a toms,  e tc . ,  - in all, 50 communicat ions .  Of these,  m o r e  than 15 were  devoted to the chemis t ry  of thiophenes,  
including the synthesis  of condensed s y s t e m s  of the thienofulvalene (I) (Neidlen, FRG) and thienopyridine ff[) 
types (Pedersen,  Denmark)  and a method for  the photolysis  o r  p y r o l y s i s  of azides  III ([ddon, England). Also 
of in te res t  we re  communicat ions  by Guanti and Rosini (italy) regarding new i somer iza t ions  during nucleo- 
philic substi tution react ions  of thiophenes and benzothiophenes with e l e c t r o n - a c c e p t o r  subst i tuents .  

R p 
I 

R / ~ . ~ ,  .NR~ R' 

I I I  I l l  

Methods for  the syntheses  of and reac t ions  of new t r i th iaadamantanes  (Fredga, Sweden), thia analogs 
(IV) of pros taglandins  (Millir, England), th iabenzenes  (ttori ,  Japan), d i thiapyridinoparacyclophane (V) (Galushko, 
Poland), and other  he te rocye l ie  s y s t e m s  were  a lso  i l luminated.  
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II 
12H 

IV V 

A number  of communcat ions  were  devoted to novel o r  exotic he te roeycl ic  s y s t e m s  containing d ive rse  
he te roa toms ,  such as,  for  example ,  1 ,2,3,5-oxathiadiazole S-oxides VI (Dondoni, Italy), heteropenta lenes  of 
the VII and VIII types ,  obtained f rom th iourea  (Beer, England), th iaz i r ld ine imines  IX (Labbe, Belgium), th ia-  
d iazoloazaines  X (Tisler ,  Yugoslavia) ,  e tc .  

N'-o~S%o CoHsN~"-N~_N NC~ns 

VI VII 

C~ HS"-.N__S__ N/C~H5 
/. II ! 

S/[,,.NJ'.. N/~.S 

VIII 

Bz/N'-c/S 
II ~ / N - - S  
NTs 

IX X 

One might also note the eommuneations devoted to the study of various physieochemiea] characteristics 
of heterocyeles.. Problems involving thei r  acidities and basicit ies (Doranzan, France), the bond orders in 
them (Parkanyi, USA), the i r  electronic structures (Schweig, FRG), problems involving thei r  tautomerism and 
s t e r e o c h e m i s t r y ,  etc.  

A number  of p a p e r s  were  devoted to compounds containing bonds between sulfur  and other  e lements ,  
such as,  for  example  S - S ,  P - S ,  S n - S ,  and N - S  bonds, and demons t ra ted  the in te res t  in fu r the r  syntheses .  
A l a rge  amount of at tent ion was d i rec ted  to the study of the conformat ional  equi l ibr ia  of S-containing al icycl ic  
c omp o und s.  

Among the photochemical  s tudies ,  a convenient  method for  the synthesis  of te t ra th iooxala tes  (Hartke, 
FRG) s eems  of g r ea t  in te res t :  

S O 
II s/3.., s ~ s c .  3 s/"~s Hg(OAe)2 

_ _  h ~  CO 

CHas/L~--~SCHa CHaS/~--~S CH3 - -  ~CblaS S + 

Also of i n t e r e s t  a r e  the pho to i somer iza t ion  of subst i tuted t r i th iapenta lenes  with opening of one of the r ings 
(Pedersen,  Denmark) ,  the photoaddition of th ioehromone to benzene (Steel, Canada), and the photo isomer iza t ion  
of th io-containing sp i ropyrans  to photomerocyanines  (Garniet, France) .  It should be noted that photochemical  
s tudies in the a r e a  of su l fur-conta in ing organic  molecu les  have not yet  been  adequately represen ted .  

Most  of the pape r s  p resen ted  in the sympos ium were  of a high level .  The discuss ions  in the sect ional  
sess ions  were ,  as a rule ,  quite l ively.  

The Eight Internat ional  Symposium on the Chemis t ry  of Organic Sulfur Compounds will be held in the 
s u m m e r  of 1978 in Yugoslavia  (Ljubljana). 
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