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SPdCTRAL STUDIES OF Y O I W  PYRIDINE AND BIPYPYKIDIiIE 
20lPi&X!A;3 OF PLATINWI( 11) 

Badri Vishal Agarwala 

Kllahabad 211002, India. 
Chemical Laboratories, University of Allahabad 

Introduction 

The increasing importance of complexes of platunum(I1) 

owing to their potential use as antitumour drugs has aroused 

interest . Coordination compounds formed by nitrogen donor 
ligands nave been found to be significant in this context. 

Some of the important cis-pletinammine active iiititumour 

drugs bind covhlently to DNA under specific conditions, 

whereas the inactive tfans- compound does not. Spectral 

stdies of dichloro( 2,21bipyridine)piatinum(II)2, cis- and 

1 

trans-dichloro(dipyridine)platinum(II) 3 have been undertaken - 
enticipating that these platinum(I1) compounds in coordination 

with a base would provide additional evidence on the electronic 

configuration of such coin$.exes. cis-Pt(py)2C12 has recently 

been i o u n d  to be of biochemical importance and its antitunour 

and antimitogenic progerties have been rep~rted~-~. It is 

less toxic to mice 2nd increases the survival tine of inice 

affected by tumour. Pfeffer" has studied tne i~?~ and Zarnan 

spectra of cis- and t.s-Pt(py) 2G12 and coordinete bonding 
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188 AGARUAU 

property n;?s a l s o  been probed by X-rey studies8-'. Yubstktution 

and redox re t .c t iocs  o f  P t ( b i 2 y )  212 have a l s o  been inves t iga-  

tedl1-l2.  hS2A s t u d i e s  and i t s  c o r r e l a t i o u  with nuclear  

q u a d r u p l e  reson;i.ncel3 anu solvent  e i f e c t s 1 4  on i t s  e l e c t r o n i c  

s p e c t m  has also been reported.  

10 

I n  t h e  present  i n v e s t i z r  t i o n ,  m g n e t i c  c i r c u l m  dichroism 

along with e l e c t r o n i c  cbsorp t ion  s p e c t r a  have been described. 

NkLA and mi-gnetic s t u d i e s  have i n  a d d i t i o n  been recorded f o r  

these complexes or '  plhtinum t o  iu r t i i e r  e l u c i d a t e  t h e i r  

conf igura t ion .  'The b ipyr id ine  complex of  platinum has been 

s tudied  i n  s e v e r a l  so lvents  due t o  i t s  fa i r  s o l u b i l i t y  and 

t c e  solvent  e i f e c t  has been discussed.  The s h i f t  i n  absorp t ion  

band with an i n c r s z s e  i n  t h e  proton-donating power o f  so lvent  

was reported e a r l i e r  f o r  the  com?lex c i s -  k e (  bipy)  2 (  C N )  

nxperimental  

. 4 l5 

K 2 P t C 1  

Ltd.,Japan. f r e s h l y  d i s t i l l e d  pyridine and o t h e r  so lvents  

were used. Complexes were prepared 2-ccording t o  l i t e r a t u r e  

methods2 

W J S  obttlined from lako Pure Chemical I n d u s t r i e s  4 

and checked by elemental  a n a l y s i s .  

Anal. Pound: C, 28.d9; H ,  1.79; N, 6-58;  C 1 ,  16.77%, 

calcd.  f o r  Cl0H8Cl2N2Pt: C ,  28.44; H, 1.91; N, 6.6; C1, 16.8%- 

Found (cis-): C ,  28.37; H ,  2 .28;  N ,  6.75; C 1 ,  16.28%. Calcd. 

f o r  C10H10C12N2Pt ( c s -  & trans-): C, 28.30; H ,  2-37; N, 6-60; 

C 1 ,  16.73%. Found ( t r a n s - ) :  C ,  28.01; H ,  2.35; N ,  6.56; 

C 1 ,  17.14$. 

Elec t ronic  absorp t ion  s p e c t r a  w a s  record.ed on a 

Shimadzu automatic recording spectrophotometer model MPS-50. 

MCD s p e c t r a  was obtained on  a JASCO ORD/W-5 spectrometer  
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COMPLEXES OF PLATINUM (11) i a 9  

w i th  i t s  e lec t romagnet .  NiYGl s p e c t r a  was taken  o n  a 100 M7iz 

JdOL spec t romete r  u s i n g  TlW 5,s s t anda rd .  Gouy's ba.lanc8 was 

used  f 3r m g n e  ti c s u s c e p t i b i l i t y  ineasureiiien t s a t  room 

tempera ture  . 

s e s u l t s  and Discussion_ 

'The e l e c t r o n i c  Libsorption s p e c t r a  o f  c i s -  and t E -  

Pt(py)2G12 were recorded  i n  chloroform as w e l l  a.s i n  KBr d i s c .  

aeak a b s o r p t i o n  band ar is ing from d-d t r a n s i t i o n  i s  observed 

for t h e  f e e b l y  co loured  complex i n  t h e  v i s i b l e  r e g i o n  at 

27,000 cm-l (6 -45 )  and f i v e  a b s o r p t i o n  bands i n  t h e  u l t r a -  

v i o l e t  r e g i o n  f o r  the.t=- compound (Table  1). P y r i d i n e  

i t s e l f  shows v i b r a t i o n a l  bands a t  about  40,820, 39,525, 

38,910 and 38,020 cm , hence t h e  a b s o r p t i m  bands appear  

due t o  obvious  reasons .  

-1 

I n  t h e  c i s -  compound, t h e  weak d-d band i s  s h i f t e d  t o  

34,200 and also i n  PdCD s p e c t r a .  Absorp t ion  band a t  

38,000 cm-l m y  be a s s igned  t o  a r - ;  t r a n s i t i o n  o f  p y r i d i n e  

Table 1. Absorp t ion  maxFma of c i s -  and t rans-Pt (py)2C12 
i n  CHCl and MCD d a t a  3 

c i s -P t (py )2212  t rans-Pt (py)2C12 
Absorp t ion  s p e c t r a  (kk) MICl)(kk) Abs. sp.(kk) NCD(kk) 

CHC13 CHC13 
34.2 32.0 33.4 sh 28.3 
38.6 35.7 30.6 

37.0 32.3 

38.7 37.5 
38.0 36.0 

27.0 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
1
7
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



190 AG.4RWAl.A 

i n  fzv3ui" t o  :T ornd. An e b s o r p t i o n  b?nd observed  i n  s , j l i d  

s i z t e  s . , e c t r e  z.t  38,400 cin-' a r i s e s  o f  t h e  sane  t r ; . n s i t i o n .  

IT icy b e  p 2 s t u l r t e d  t a a t  t n e  expecteir n- TT* t r c n s i t i o n  due 

t h e  .:i'c::eri-e ~ i '  i' l one  < i c ; i r  o f  e1ectro:ls i n  n i t r o g e n  ~ . L - O I , I  

di' t .E :'1'1uli:e :.ialecule mb:ier,>ed unuer - t L L e F  - TI' t r a n s i t i o n .  

r'r0.n s t u c i e . ;  o f  C'osorGtlon spec t i ' c  i n  v: r i o u s  s o l v e n t s  

t h e  .L x i  o i  c l e c t r o n l c  bsor;,tion -ni( i,i>;D e x t r e m  were 

obxi i n z a  ( I ' cb l e  2 )  

Sand 1 is . s i g n e d  t 3  z ii!LCT i n  preSeCnce t o  d-d band 

because  01 n o r m 1  d i s p e r s i o n  o f  ?23D s p e c t r a  which :-.grees 

w i t h  e ; . r l i c r  ,tne e x t i n c t i o n  c o e f f i c i e n t  of t h i s  

band (ca. 3500 l . v ~ o l - ~ c m - ~ )  i s  a l s o  c o n s i s t e n t  with such  

,.n ,:ssi,yu2en-t. V i b r a t i o n - 1  l ' i ne  s t r u c t u r e  f o r  band 2 i s  

observed  i n  t n e  U.V. r e g i o n  due t o p - T T  t r a n s i t i o n  o f  

c c o r d i a a t e a  b i p y r i d i n e .  ~ P i l i s  assignitlent i s  i n  c?.greeinent 

wi t i i  tile AX s:?ectrwn, wnich  is p o s i t i v e  i n  t h i s  r eg ion .  

.3i!nilar o b s e r v c t i o n s  h?ve been m d e  on 1ut:linescence s t u d i e s  

oi t r i 3 ( b i p y r i d i r , e ) r i i o d i u l n ( I I I )  i0n17. 3and 3 shovis s t r o n g  

s o l v e n t  e i f e c t  e n d  i t  s h i f t s  f ro :o  33.4 &k i n  DCB t o  36.6 

* 

Table 11. so lven t  e f f e c t s  on the  e l e c t r o n i c  absorp t ion  
s p e c t r a  of the  complex Pt(bipy)C12 

Solvent Band 1 B a n d  2 B a n d  3 Band 4 
V max/kk 

1. Chloroform 25.0,26.3 sh  30..8,32.0 35.1 39.2 
2. Methanol 26.5 31.1.32.2 36.6 39.8 

4. 1,1,2,2-Tetrachloroethane ('EE) 25.3 30.8,j l .g 35.0 abe?rbs 
5.  0.-Dichlorobenzene (DCB) 24.2 30.5,31.7 33.4 
6. N,N-Dimethylformamide (DIP) 

3. Dimethylsulphoxide (DaaSO) 26.0 30.6,ji.y 36.0 ah Solvent 

( 1  

25.8 30.6.31.8 35.7 I t  
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COMPLEXES OF PLATINUM(I1) 191 

Table  111. ,,olvent e f f e c t s  on m o p e t i c  c i r c u l e r  d i c h r o i s a  -~ 
s p e c t r a  of t i le  complex Pt (b ipy)C12 

Jo lven t  kr: 

L.  C h l o r o f o r m  23.5 30.5,34.0 36 . O ,  39.5 
2. . , e tnanol  22.5 3 0 . 8 ~ 3 5 . 4  39.5 
3. Di, , iethylsulphoxide 24.7 29.0,30.5 37.0 
4 .  1 , 1 , 2 , c - ~ e t r a c h l o r o e t h a n e  24.0 26.8,28.3 30- 7 9 34.3 
5. o-Uichlobenzene 23.0 29.8 
6 .  li,n-iliniethylform a i d e  24.5 30.3 34.5 

i n  deOd (3 .2  Irk). d:.iid 3 i s  cbmn a s s i s n e d  t o  aLCT band 

because o f  no rm1  1,153 d i s p e r s i o n  L 7 t  35,400 cni- . Band 4 

c o u l d  liot oe ob:,erved i f l  s o l v e n t s  h S 0 ,  PJd, UCb ziid 3~t.P 

aue t o  stroiig b s o r p t i o n  in kiiL,1ier riavenuliibers. 110-vever, 

band 4 ob',erved i n  C IJ13 i s  reasonLLbly a s s igned  t o  TT - n* 
t r a n s i t i o n  o f  b i p y r i u i n e  , s sugges ted  by d o s s i e l l o  and 

h r l ~ n i ~ ~  which i s  t r u e  € o r  Ble0.i inediuiii 

p resence  01' 0- - ,  in- znd p-iirotons of p y r i d i n e  were i n d i c a t e d  

1 

s we l l .  The 

- -  - 
by %-&!& s p e c t r a  i n  t h e  trans- c o ~ n p o ~ n d .  A l l  t ile p l a t inum(I1 )  

c o q l e x e s  were f o u n d  t o  be diamagnetic which i s  i n  confor:iiity 

w i t h  t h e i r  square  2 l a n e r  arrangei,ient. 

B l e c t r o n i c  a b s o r p t i o n  s p e c t r a  End magnetic c i r c u l a r  
d i c h r o i s n  o f  t h r e e  square  p l z n a r  Pt(I1) complexes , c i s -  
and t rans-Pt (py)2C12 and Ft (b ipy)C12 have been descr ibed .  
D e t a i l e d  s t u d i e s  have been c a r r i e d  o u t  f o r  P t (b ipy)C12 due 
t o  i t s  fair  s o l u b i l i t y  i n  many s o l v e n t s  and t h e  s o l v e n t  e f f e c t  
o n  i t s  e l e c t r o n i c  s p e c t r a  is i n v e s t i g a t e d .  Tne band ass ignments  
o f  t h e  e l e c t r o n i c  spectrpL e r e  d i s c u s s e d  which a r e  suppor ted  
by NCD spectrum. 
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