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The Second In ternat ional  Symposium on Low-Molecular -Weight  Natural  Compounds Containing Sulfur 
was held f rom July 6 to 10, 1976, in the sma l l  town of Jablonna (near Warsaw).  The sympos ium was organized 
by the Pol ish  Academy of Sciences and the c h e m i s t r y  depa r tmen t  of Warsaw Univers i ty  with the support  of the 
c h e m i s t r y  sect ion of IUPAC. Approximate ly  40 Pol ish  sc ien t i s t s  and 40 sc ien t i s t s  f rom other  countr ies  p a r t i -  
cipated in the work  of the sympos ium.  Nine p lenary  pape r s  and 13 sect ional  pape r s  were  p resen ted .  The 
p lena ry  pape r s  included both genera l  rev iews  of s e v e r a l  p r o b l e m s  and reviews of the r e s e a r c h  of individual 
authors  in n a r r o w e r  a r ea s .  

The f i r s t  p lenary  pape r  was p resen ted  by P r o f e s s o r  A. Kjae r  (Denmark) and consis ted of a review of 
the s ta te  of the r e s e a r c h  on low-molecu la r -we igh t  sulfur  compounds that play an impor tan t  role in the vital  
act ivi ty of plant and an imal  cel ls .  The author gave a b r i e f  cha rac t e r i za t ion  of sulfides,  thioglucosides,  amino 
ac ids ,  and terpenoids ,  as well  the i r  s ou rce s ,  t r an s fo rma t ions ,  and poss ib le  biological  significance.  

Sulfur-containing ant ibiot ics  were  the subject  of a long pape r  by P r o f e s s o r  N. N. Lomakina  (USSR). The 
enormous  s ignif icance of su l fur -conta in ing  antibiot ics  - penici l l ins  and cephalospor ins  - for  public health and 
the impor tance  of r e s e a r c h  a imed at the p r e p a r a t i o n  of semisynthe t ic  penici l l ins  and cephalospor ins  by chem-  
ical  modif icat ion of the i r  molecules  were  emphas ized  in the paper .  This  approach has been  used to obtain 
e x t r e m e l y  effect ive p r epa ra t i ons ,  some of the p r o p e r t i e s  of which s u r p a s s  those of na tura l  compounds ( res i s t -  
ance to the action of enzymes ,  b read th  of the an t ibac te r i a l  spec t rum,  durat ion of act ivi ty,  etc.).  Antibiotics 
with a peptide s t ruc tu re  containing cys te ine  and i ts  analogs have not found applicat ion in medicine but may  be 
used in other  a r e a s ,  pa r t i cu l a r ly  in the food indust ry  and in plant growing.  Also examined were  antibiotics 
of the quinoxatine group that have peptide c h a r a c t e r  and contain sulfur  in the N - m e t h y l - L - e y s t e i n e  res idue 
(echinomycins,  quinomycins ,  t r ios t ins ,  etCo), as well  as the antibiotics l incomycin and celes t ice t in ,  which con- 
tain the groupings of th ioglycosides  of 6-aminodidesoxyoctose ,  and data on the b iogenes is  of sul fur-conta ining 
antibiot ics  by m i c r o o r g a n i s m s  were  p resen ted .  

A communica t ion  by A. Marcoue (France) was devoted to some aspec t s  of the c h e m i s t r y  of biotin and its 
analogs.  In the course  of the las t  few y e a r s  the c h e m i s t r y  of biotin has again undergone substant ia l  development  
owing to the s ignif icance of this compound as a coenzyme of ca rboxylase ,  which ca ta lyzes  some fundamental  
metabol ic  p r o c e s s e s .  The authors  repor ted  a new s t e reospec i f i c  synthes is  of biotin based on the s t e r e o s e l e c t -  
ive alkylat ion of the cor responding  sulfoxide I and subsequent  reduction of alkylation product  II: 
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This synthet ic  pathway makes  it poss ib le  to obtain biotin analogs.  The author  was the f i r s t  to synthesize  
selenobiotin.  Data on the m e c h a n i s m  of the par t ic ipa t ion  of biotin and of some of its analogs in some exchange 
reac t ions  a re  p resen ted  in the paper .  
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R. T. Lalond (USA) p resen ted  a pape r  on some p r o p e r t i e s  of su l fur-conta in ing CiB-C30 alkaloids of wa te r  
l i l ies  in which pr inc ipa l  at tention was d i rec ted  to th iasp i ran  alkaloids of the III type: 
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The spec t r a l  p r o p e r t i e s  of these  s y s t e m s  as applied to the es tab l i shment  of the s t ruc tu r e s  of the th iasp i rans ,  
the configurat ions at the nodal a toms ,  and the s t e r e o c h e m i s t r y  of the fusion in the quinolizidine f ragment  were  
d i scussed  br ief ly .  Data  on ways to approach  the synthes is  of s impl i f ied analogs of the th iasp i rans  and on the i r  
antibiotic act ivi ty  were  a lso  p resen ted .  

P r o f e s s o r  Oae (Japan) p resen ted  a review p a p e r  on his r e s e a r c h  on the oxidation of some  biological ly  
act ive  s y s t e m s  and the i r  s impl i f ied  analogs that include a disulfide grouping. 

Two long p a p e r s  devoted to the chemica l  p r o p e r t i e s  and me tabo l i sm  of S-adenosylmethionine and 
s i m i l a r  su l fur -conta in ing na tura l  compounds were  p resen ted  by the I ta l ian sc ien t i s t s  F. Salvatore .  V. Zappina, 

- and F. Zimino.  They accompl i shed  the synthes is  of some s t ruc tu ra l  analogs of S-adenosylmethionine  - the key 
in te rmedia te  in some metabol ic  p r o c e s s e s  in var ious  cel ls  - and invest igated the i r  abil i ty to undergo t r a n s -  
methylat ion,  which makes  it poss ib le  to identify the si te of bonding of a sulfonium compound with enzymes  that 
pa r t i c ipa te  in the t r a n s f e r  of a methyl  group. The complex regula tory  role  of these  compounds in metabo l i sm 
was d iscussed.  

A review by U. Schmidt (Austrilia) was devoted to the synthes is  and in te rconvers ions  of me rcap to amin o  
and dehydroamino acids that a r e  components  of na tura l  pept ides  and metabol i tes .  A scheme  was proposed for  
the t r ans fo rma t ions ,  and a biological ly  s i m i l a r  model  for  the reac t ions  that occur  was developed.  

The c h e m i s t r y  of glucosinolates  - de r iva t ives  of sugars  that have sul fur -conta in ing functional groupings 
was examined in a communica t ion  by M. Benn (Canada). Var ious  pathways for  the t r ans fo rma t ions  of the 
--SC(R) = NOSO 3- grouping under  the influence of var ious  reagents  without involvement  of the ca rbohydra te  f r ag -  
ment  were  d iscussed.  The poss ib le  metabol ic  pathways of compounds of this so r t  were  examined.  

M. Mikolajczik and J. Luczak p re sen ted  a communica t ion  on the oxidation by dimethyl  sulfoxide (DMSO) 
of some  f r agmen t s  of nucleic acids containing a th iocarbonyl  group. They a lso  p resen ted  the resu l t s  of the 
synthes is  and oxidation of thiodir lbonucleot ides  with DMSO. 

Studies devoted to the modif icat ion of ant ibiot ics  containing a s y s t e m  of condensed f i - lac tam and su l fur -  
containing he t e rocyc le s ,  i .e . ,  penici l l ins  and cephalospor ins ,  were  of g rea t  in te res t .  The i nc rea se  in the in- 
t e r e s t  in these  t r an s fo rm a t i ons  is due to the a t t empts  to find s t ruc tu r e s  that have higher  antibiotic act ivi ty  
and a lso  to the study of the poss ib le  t r ans fo rma t ions  of these  compounds in o rgan i sms .  Extensive  r e s e a r c h  
has been  devoted to methods for  the incorpora t ion  of subst i tuents  in both the f i - lac tam and thiazolidine or  
thiazine ring of penici l l ins  and cephalospor ins ,  r espec t ive ly .  In a number  of c a s e s  antibiotics that have 
definite se lec t iv i ty  and act ivi ty  that s u rpa s s  the se lec t iv i ty  and act ivi ty observed  in the native products  have 
been obtained by these  methods .  A co r re l a t ion  of a cons iderable  number  of studies in this a r e a  has  recent ly  
been published by Hungarian r e s e a r c h e r s  [J. C. J a szbe reny i ,  P r o g r .  Med. Chem, 12, 395 (1975)]. 

The t rend of modif icat ion of penici l l ins  and cephalospor ins ,  which cons is t s  in r ep lacemen t  of the sulfur  
a tom in the thiazolidine or  thiazine ring, r espec t ive ly ,  by other  he t e roa toms  (for example ,  N, O, or  P), is 
in teres t ing.  These  studies were  co r re l a t ed  in a p a p e r  by S. Wolf (Canada). The method for  the synthes is  of 
these  compounds cons is t s  in opening of the thiazolidine r ing of pen ic i l l i n - s t ruc tu re  (IV) with s imul taneous  
e l iminat ion of the sulfur  a tom and subsequent  t r ans fo rma t ions  of ~ - l a c t e m  V, which a r e  accompl ished  by c los -  
ing of the condensed (with it) he te ro r ing  containing a he te roa tom other  than sulfur ,  pa r t i cu l a r ly  an oxygen atom: 
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The result ing oxygen analog (VI) of cephalosporin has the same activity as the natural product but is consider-  
ably less  toxic. 

Another method for the modification of penicillins was set forth by G. Franceschi  (Italy). It consis ts  in 
cleavage of thiazol ine-f l - lactam s t ruc ture  VII by azo compound VIII and subsequent closing of the result ing 
thiohydrazoazetidinones IX to a cephalosporin s t ruc ture :  
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A different method for  the convers ion of a penicillin s t ruc ture  to the cephalosporin s t ruc ture  was p ro -  
posedby Polish scient is ts  (J. Mikolajczik, M. Domoradcki,  J. Kazimirczak,  and J. Gislak), who investigated the 
effect of prot ic  acids, uronium and thiuronium salts,  and amino acids,  p icr ic  acid salts,  and pyridine der iv-  
atives on the rea r rangement  of penic i l l in - l -ox ides  X to the corresponding 3-desacetoxy-A3-cephalosporins  XI: 
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A communication by I. Jaszberenyi ,  E. Gunda, and R. Bognar (Hungary), who studied the possibi l i ty of the 
conversion of the penicillin s t ruc ture  to the cephalosporin s t ructure  as a function of the oxidation state of the 
sulfur atom in the thiazolidine portion of the molecule,  was devoted to s imi la r  studies. These studies were 
summar ized  in par t  in the above- mentioned review of these authors .  

In conclusion it should be stated that it is impossible in a br ief  communicat ion to report  on all of the 
papers  presented,  despite the fact that all of them without exception were sufficiently interest ing and timely. 
One should also note the high scientific and organizational  level at which the symposium was conducted and its 
undoubted value for the mutual exchange of information among the scientists  of various countries engaged in 
research in this area. 

Additional information can be obtained somewhat later ,  since all of the plenary papers  will be published 
in the Journal  of Pure  and Applied Chemist ry .  
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