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A. G a r n o v s k i i  

A visi t ing sess ion of the scientif ic counsels  on inorganic chemis t ry  of the Academy of Sciences of the 
USSR (AS USSR) and the Academy of Sciences of the Ukrainian SSR (AS Ukr. SSR) devoted to problems of bioin- 
organic chemis t ry  was held at Kuban Univers i ty  (Krasnodar,  September  19-24, 1976). The achievements  were 
discussed,  and future pathways for  the development of bioinorganic chemis t ry  in the USSR, which br ie f ly  can be 
reduced to the following, were  projected:  creat ion of models  of biological  sys tems  and p ro ce s se s  that model 
the action of meta l loenzymes ,  vi tamins,  ionophores,  substances that i r r eve r s ib ly  add, t ranspor t ,  and activate 
oxygen and other  gaseous molecules  and ions; the synthesis  of new bioinorganic (coordination and organometal -  
lic) prepara t ions  with expected chemotherapeut ic  action, par t icu la r ly  antiblastic agents; the comprehens ive  
physicochemical  and medicobiological  study of the p roper t i e s  of metal-containing biologically active natural  
substances and the i r  synthetic analogs in o rde r  to es tabl ish the relat ionship between the fine (s tereochemical  
and electronic)  s t ruc tu re  of bioinorganic sys tems  and the i r  physiological  activity and the specific creat ion,  on 
the basis  of this,  of new medic inal  p repara t ions ,  ionophoric compounds, and inhibitors of d iverse  physiological  
and industr ial  chemical -biological  p roces ses ;  the solution of applied problems  of bioinorganic chemis t ry ,  
par t icu la r ly  in connection with the problems  of the protec t ion  of the environment  f rom the action of harmful  
metals ,  the struggle with d iseases  of animal and plant organisms caused by disruption of meta l lometabol ism,  
the uti l izat ion of the meta l  r e sou rces  of the ocean, and the specific approach to new catalyt ic  sys tems and 
biochemical  p r o c e s s e s  (chemical bionics) that a re  of fundamental significance for the national economy. 

Papers  p resen ted  at the session showed that pr incipal  attention is being di rec ted  to he te rocyc l ic  com- 
pounds in the execution of r e s ea r ch  in all of the direct ions  indicated above. 

In a p lenary  paper  the pres ident  of the organizing commit tee  Academician K. B. Yats imirski i  ("Chemical 
models  in bioinorganic chemis t ry")  showed that mixed cobalt(II) complexes with imidazole or  histidine and 
aliphatic amino acids model substances that add, t ranspor t ,  and activate molecular  oxygen in aqueous solutions. 
It follows f rom a communication by D. M. Palade (Donetsk) that the phenanthro l ine-oxygen  complex of divalent 
cobalt is an oxygen c a r r i e r .  Imidazole sys tems ,  as well as pyridine and phenanthroliae sys tems ,  play a most  
important  role as components of meta l  complex cata lysts  that regulate the metabol ism of active forms of folic 
acid and in autoxidative p r o c e s s e s  with the part ic ipat ion of dihydro-  and te t rahydrofol ic  acids (M. E. Vol 'pin, 
Moscow, Institute of Heteroorganic  Compounds of the AS USSR). A study of these p ro ce s se s  enabled Vol 'pin 
and co -worke r s  to c rea te  a model  of the r e sp i r a to ry  network and to show that the most  effective catalysts  in 
the indicated p r o c e s s e s  are  square cobalt and copper  metal  chelates  with axially coordinated heterocycl ic  
bases  (phenanthroline and dipyridyl).  

Modeling of Biological p r o c e s s e s  with the part ic ipat ion of catalysts  obtained on the basis  of he terocycl ic  
ligands was the subject of communicat ions entitled "Complexes that model the active cen te r  of ser ine  pro te in-  
ases"  (Institute of Organic Chemis t ry ,  AS USSR, Moscow) and "Modeling of p ro ce s se s  involving the t r an s f e r  
of e lec t rons  f rom a subs t ra te  to oxygen in sys t ems  containing iron ion" (Moscow State Univers i ty ,  Moscow). 
The authors  (T. N. Filantova and Yu. I. Khurgin) of the f i r s t  of these papers  created,  on the basis  of imidazole 
complexes,  a "p ro ton- re lay"  model  that models the proton shifts typical for  the active center  of ~ -chymot ryp-  
sin; the role of dipyridyl  complexes of i ron in  the redox react ions  of the biocatalytic plan was discussed in 
detail  in the second communicat ion (A. N. Astanin and co-workers ) .  Analogous react ions with the part ic ipiat ion 
of 2,2-dipyridyl  and 1,10-phenanthroline complexes  of i ron and manganese were  studied in detai l  by Ya. D. 
Tiginyanu (Kishinev Medical Institute). 

Important  informat ion for  the d i rec t  approach to biocatalytic metal-containing sys tems was presented  
in a p lenary paper  by B. D. Berez in  (Ivanovo, Chemical -Engineer ing  Institute) entit led "Extracoordinat ion in 
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meta l loporphyr ins  and its role  in biological  p r o c e s s e s . "  The author  demons t ra ted  by means  of comprehens ive  
exper imen ta l  data that the biocata lyt ic  action of meta l loporphyr ins  is in many r e spec t s  assoc ia ted  with the i r  
abil i ty to additionally coordinate  var ious  he te rocyc l ic  l igands (extracoordination) along the axial  axes.  Morover ,  
the nature  of the ext ra l igands  and the c h a r a c t e r  of the coordinat ion interact ions  de te rmine  the act ivi ty of this 
m o s t  impor tant  na tura l  b iocata ly t ic  sys t em.  

Metal  de r iva t ives  of porphyr ins ,  co r r i n s ,  phthalocyanines,  and other  mac rocyc l i c  s y s t e m s  with ni t rogen 
he t e rocyc le s  were  the subject  of a detailed d iscuss ion  in a number  of communica t ions  of a group of r e s e a r c h -  
e r s  f r o m  the Insti tute of Phys i c s  of the Academy of Sciences of the Beloruss ion  SSR (K. N. Solov 'ev,  M. P. 
Tsv i rko ,  V. A. Kuz 'menski i ,  et al.). The authors  used the P a r i s e r - P a r r - P o p l e  method to calculate  the molec -  
ules  of porphyr in  and i ts  magnes ium der iva t ive ,  studied p r o c e s s e s  involving energy  t r a n s f e r  with the pa r t i -  
cipation of the s ta te  of the ligand field of the me ta l loporphyr in  molecu les ,  and invest igated the e lec t ronic  s t ruc -  
t u re s  of meta l loporphyr ins  by e lec t ron  v ibra t ional  spec t roscopy ,  resonance  Raman spec t roscopy  with the ap-  
pl icat ion of l a s e r  technique, po lar iza t ion  luminescence ,  and c i r cu l a r  d i ch romism.  This  s e r i e s  of studies con- 
tains impor tant  data for  an unders tanding of the re la t ionship  between the fine s t ruc tu re  of meta l loporphyr in  
s y s t e m s  and the i r  b iocata ly t ic  act ivi ty.  A p a p e r  by A. M. Yurkevich (Moscow) entitled "Nonenzymatic  react ions  
of cobalamines  that model  the m e c h a n i s m  of cobamide-dependent  enzymat ic  t r ans fo rma t ions"  is d i rec t ly  r e l -  
ated to the s ame  subject  m a t t e r .  

Heterocycl ic  ligand s y s t e m s  occupied a cen t ra l  posi t ion in communicat ions  regarding  complexing in 
biological ly act ive compounds.  Methods for  the synthes is  of and the p r o p e r t i e s  and s t ruc tu r e s  of physiological-  
ly act ive complexes  obtained f rom amides  and hydraz ides  of nicotinic,  isonicotinic,  and pyraz in ic  acids ,  amido-  
pyrene ,  theophylline, and other  medic ina l  p r epa ra t ions  were  d iscussed  in pape r s  by G. V. Ts inzadze ,  (Tbilisi,  
Georgian Polytechnic Insti tute) ,  Kh. Kh. Khakimov, T. A. Azizova (Tashkent), M. A. Po ra i -Kosh i t s  (Moscow, 
Insti tute of Genera l  and Inorganic  Chemis t ry ,  AS USSR) and c o - w o r k e r s .  The authors ,  on the bas i s  of IR spec-  
t ra l  data and, in individual cases ,  data  f rom x - r a y  diffract ion ana lys i s ,  es tabl ished the mode of local izat ion 
of the coordinate  bond; this is of fundamental  impor tance  for  an unders tanding of the c h a r a c t e r  of the bonding 
of a meta l  in biological ly  act ive s y s t e m s .  

A number  of communica t ions  contained data on the s t ruc tu re s  and phys icochemica l  and c h e m o t h e r a -  
peutic p r o p e r t i e s  of me ta l  complexes  c rea tedwi th  the par t ic ipa t ion  of he t a ry lca rbohydra t e s  {Yu. A. Zhdanov, 
O. A. Osipov, and c o - w o r k e r s ,  Rostov Univers i ty) ,  he te rocyc l ic  der iva t ives  with sulfamido subst i tutents  (V. N. 
Shafranski i ,  and P. K. Galetski i ,  Kishinev, Inst i tute of Chemis t ry ,  Academy of Sciences of the Moldavian SSR, 
Kishinev Medical Insti tute;  O. A. Osipov and c o - w o r k e r s ,  Rostov State Univers i ty ,  Rostov-on-Don),  and o- 
hydroxyphenyl  de r iva t ives  of azoles  that f r agmen t  t e rphenylporphyr in  s y s t e m s  (G. N. Dorofeenko and co-- 
w o r k e r s ,  Scientific R es ea r ch  Inst i tute of Phys ica l  and Organic Chemis t ry ,  Rostov-on-Don) .  

R e s e a r c h  on the Synthesis and study of the p r o p e r t i e s  of plat inum and pal ladium der iva t ives  of he te ro -  
cycl ic  amines  intensified sharp ly  a f t e r  the d i scovery  of ant iblast ic  act ivi ty in Pt  and Pd complexes  of n i t rogen-  
containing subs tances  (par t icular ly  c i s -d ich lorod iaminepla t inums) .  A number  of communica t ions  on the ant i -  
b las t i c  p r o p e r t i e s  of Pt{II) and Pd (II) compounds with biological ly ac t ive  ligands, among which complexes  of the 
indicated me ta l s  with pur ine  ba se s  (R. E. Kavetski i ,  K. B. Ya t s imi r sk i i ,  and c o - w o r k e r s ,  Kiev Inst i tutes  of the 
P r o b l e m s  of Oncology and Phys ica l  Chemis t ry ,  AS Ukr.  SSR; A. I. Stetsenko, Leningrad (Pharmaceut ica l -  
C h e m i s t r y  Insti tute) a r e  of undoubted in te res t ,  were  devoted to this subiect  a rea .  

The above- indica ted  applied aspec t s  of b ionorganic  c h e m i s t r y  were  d iscussed  in a r epor t  pape r  by 
V. Ya. Temkina  (Moscow, All-Union Sc ien t i f i c -Resea rch  Inst i tute  of Chemical  Reagents  and Ul t rapure  Chem-  
ical  Substances) ,  and the author demons t ra t ed  that the examinat ion of these  aspec t s  is unthinkable without 
extensive r ecou r se  to data f rom the c h e m i s t r y  of he te rocyc l i e  compounds that const i tute  the foundation of the 
mos t  impor tan t  biological  objects  and p r o c e s s e s .  

The ses s ion  afforded much that was novel  and useful  for  the improvemen t  of r e s e a r c h  in the a r e a  of 
b ionorganic  c h e m i s t i y  and the solution of the mos t  impor tan t  p rob l ems  of this young and e x t r e m e l y  p romis ing  
trend in chemica l  sc ience .  It  g raphica l ly  demons t ra ted  the need for  the m o r e  extensive involvement  of spec ia l -  
i s t s  in the c h e m i s t r y  of he te rocyc l ic  compounds in the solution of the p rob l ems  of bioinorganic  chemist .  
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