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Summary 

Coordinat ion compounds  formed by the interact ion of  
1,3-bis(4-pyridyl)propane (DPP) with some divalent metal  
halides and pseudohalides have been prepared and character- 
ized by magnetic susceptibilities, e lectronic  and i.r. spectral 
measurements  down to 200 cm -1 in the solid state. The i.r. 
spectra indicate that DPP acts most ly as a bidentate  bridging 
ligand in these complexes.  Moreover,  the two pyridyl  rings 
which are nonplanar in uncoordinated  DPP become coplanar 
upon coordinat ion.  Tentat ive stereochemistr ics of  the com- 
plexes have been suggested in the solid state. The ligand field 
parameters Dq, B,/3, X and u 2/u I have been calculated for 
the cobal t ( l l )  and nickel( l l )  complexes  and are consistent 
with the proposed stereochemistries.  

In t roduct ion  

Although coordinat ion compounds  of  meta l ( l l )  salts with 
bidentate  ligands like 1, lO-phenanthrol ine,  2,2 ' -bipyridine 
and 4,4 ' -bipyridinc have been studied extensively there is 
only one report  (1) on the complexes  of  1,3-bis(4-pyridyl) 
propane (DPP). DPP may act as a mono- or a bidentate  
ligand and molecular  and scale models show considerable 
frec rotat ion about  its carbon-carbon bonds. In one of  the 
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possible configurations, the two pyridyl rings may be parallel 
to each other  (C s symmetry)  and the two nitrogen atoms 
may coordinate  to the same metal ion. The chelate ring thus 
formed would be large ( twelve-membered).  Another  possible 

* Author to whom all correspondence should be directed. 

DPP geomet ry  arises when the two pyridyl  rings are remote  
f rom each o ther  (C2v symmetry  with the pyridyl  rings in 
one and the same plane, or C s when the two rings are non- 
planar). Such configurat ions would not permit  chelation as 
the two nitrogen atoms, being far apart, would  be unable 
to coordinate  to the same metal  ion. Coordinat ion  of  the 
two pyridyl  nitrogen atoms to different  metal  ions would 
thus be favoured,  resulting in polymer ic  chain structures. It 
was, therefore,  considered of  interest to study the coordina- 
t ion behaviour of  DPP towards some divalent metal  halides 
and pseudohalides. Magnetic susceptibilities, e lectronic  and 
i.r. spectral measurements  down to 200 cm -I have been 
carried out  on the complexes  in order to elucidate the mode  
of DPP bonding and of  the anionic groups. Tentat ive stereo- 
chemistries of  the complexes  isolated in the solid state are 
discussed. 

Experimental 

Preparation o f  the complexes  

DPP was obtained f rom the Reilly Tar and Chemical 
Corporat ion,  U.S.A., and was used as such. All the metal ( l l )  
halides and pseudohalide complexes,  with the except ion  of 
mercury( l l )  th iocyanate ,  were obtained by mixing hot EtOH 
solutions of  the respective divalent metal  salt and DPP. The 
preparation of the mercury th iocyanate  complex  involved 
boiling a suspension of  the metal  th iocyanate  in EtOH with 
an excess of  the ligand, The mixture  was then filtered. The 
stoichiometries  of  the solid complexes  isolated were checked 
gravimetrically by metal and halogen/pseudohalogen estim- 
ations. 

Physical measuremen t s  

Electronic spectra of  the divalent manganese, cobalt 
and nickel complexes  were recorded as nujol mulls in the 
3 0 0 - 1 7 0 0  nm range on a Cary 14 recording spect rophoto-  
meter.  The mulls were smeared on filter paper and run 
against a reference consisting of  a similar piece of filter 
paper soaked in nujol. The i.r. spectra of DPP and of the 
complexes were recorded as nujol mulls on Perkin-Elmer 
621 (rock salt region) and Beckmann IR-12 ( 7 0 0 - 2 0 0  cm -1 ) 
spect rophotometers .  Magnetic susceptibilities were meas- 
ured at room tempera ture  with a Cahn R. G. Electrobalance 
Model 7550 by the Faraday method  using HgCo(CNS)4 as 
the susceptibiliry standard. Diamagnetic correct ions were 
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Table 1. Analytical and partial i.r. psectral data a) of  DPP and its metal complexes 
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Compound  Found (Calcd.)% v(C ... C) Ring v (M-X)  v(CN) v(CS) 6(NCS) v(M-NCS) or 
Metal Anion vibrations v(M-SCN) 

DPP 1650s 992ms  
16OOs 575s, 402ms  
1550ms 

Mn(DPP)2CI 2 10.8 13.9 1608s 101Os 
(10.5) (13.6) 1556m 612m 235ms  

Co(DPP)CI 2 18.3 21.9 1608s 1010mw 295m 
(17.9) (21.6) 1550ms 616m,  ¢16ms 

Co(DPP)Br 2 14.3 38.4 161Os lO15ms 25Oms 
(14.1) (38.4) 1551m 615m,  42Oms 

Co(DPP)2 (NCfi) 2 10.5 20.3 16lOs 1012s 2070m 832m 4 8 7 m  255ms  
(10.3) (20.3) 155Om 615 ms, 415m 2060 vs 481m 

Ni(DPP)2CI 2 11.1 13.7 1611s lO12s 248m 
(11.1) (13.5) 1550ms 616ms,  4 1 6 m s  235ms  

Ni(DPP)2 Br 2 9.9 26.3 1608s 1015s 
(9.5) (26.0) 1550m 612ms,  424ms  

Ni(DPP)2 (NCS) 2 10.7 20.6 1612ms 1005w 2083m 796m 485m 251m 
(10.3) (20.3) 1556ms 613s,  415ms  206Ovs 48Om 

Zn(DPP)CI 2 19.6 21.5 1612s 1010w 327m 
(19.4) (21.2) 1554ms 612ms,  4 1 6 m s  291s 

Zn(DPP)Br 2 16.6 37.9 161Os lOO5w 253m 
(16.6) (37.8) 1558m 620s, 418ms  223m 

Zn(DPP)I 2 12.7 49.4 1612s 1013m 
(12.5) (49.1) 1560ms 617s, 419ms  

Zn(DPP)(NCS) 2 17.4 30.9 1614s 102Osh 2088 vs 839m 49Osh 318ms 
(17.1) (30.6) 1556s 621s, 424ms  479m 27Om 

Cd(DPP)CI 2 29.7 18.7 1608s 1011 ms 232m 
(29.4) (18.6) 1554ms 608m,  4 2 5 m s  

Cd(DPP)Br 2 23.8 34.5 1607s 1OO8ms 
(23.8) (34.0) 1553m 613ms,  424m 

Cd(DPP)I 2 20.1 45.4 1608m 1015ms 
(19.8) (45.0) 1558ms 608 ms, 42Os 

Cd(DPP)(SCN) 2 26.5 27.6 1608s 101Oms 2106sh 738m 465m 28Om 
(26.3) (27.2) 1553ms 612ms,  422ms  2096 vs 46Om 

Hg(DPP)CI 2 42.6 15.5 16OOs lO13ms 274ms  
(42.6) (15.1) 1551ms 617m,  425m 

Hg(DPP)Br 2 35.8 28.9 1617ms lO18ms 215m 
(35.8) (28.6) 1558m 608ms  

Hg(DPP)(SCN) 2 39.3 22.7 1608s lO06ms 2120vs 705m 454m 287m 
(38.9) (22.5) 1556m 615s  422m 

Hg(DPP)(CN) 2 44.7 1002s 1022ms 
(44.4) 156Oms 615ms,  424s  216Oms v(Hg (i) 6(HgCN) 

415s  308ms 

a) cm-I. 

e s t i m a t e d  f r o m  Pasca l ' s  c o n s t a n t s  and  m a g n e t i c  m o m e n t s  

we re  c a l c u l a t e d  by  use  o f  t h e  e q u a t i o n  ]def f = 2 . 8 4  x / x M  cor r  w. 

R e s u l t s  a n d  D i s c u s s i o n  

q 'he c o m p l e x e s  and  the i r  a n a l y t i c a l  da t a ,  t o g e t h e r  t h e  

c h a r a c t e r i s t i c  i.r. a b s o r p t i o n  b a n d s  o f  u n c o o r d i n a t e d  DPP 
and  o f  t h e  c o m p l e x e s  are  l i s ted in "Fable 1. A s s i g n m e n t  o f  

t h e  o b s e r v e d  b a n d s  in DPP has  b e e n  m a d e  f r o m  a c o m p a r i -  
s o n  o f  t h e  v i b r a t i o n a l  m o d e s  in c lose ly  r e l a t ed  m o l e c u l e s  

s u c h  as p r o p a n e ,  p y r i d i n e  a n d  4 , 4 ' - b i p y r i d i n e  (2).  T h e  in- 

s o l u b i l i t y  o f  t h e s e  c o m p l e x e s  in su i t ab l e  o r g a n i c  s o l v e n t s  

( e x c e p t  t h a t  o f  t h e  m e r c u r y  c y a n i d e  c o m p l e x )  p r e c l u d e d  
m o l e c u l a r  w e i g h t  a n d  c o n d u c t i v i t y  m e a s u r e m e n t s .  T h e  

e l e c t r o n i c  spec t r a l  da ta ,  l igand  f ie ld p a r a m e t e r s  a n d  mag-  

ne t i c  m o m e n t s  o f  t h e  m a n g a n e s e ( l l ) ,  c o b a l t ( l l )  a n d  

n i c k e l ( l l )  c o m p l e x e s  a re  g iven  in T ab l e  2. 
T h e  i.r. s p e c t r a  o f  t h e  DPP m e t a l ( l l )  c o m p l e x e s  s t u d i e d  

he r e  i n d i c a t e  clearly, t h e  b i d e n t a t e  b r idg ing  n a t u r e  o f  DPP 
( e x c e p t  in t h e  1 : I m e r c u r y  c y a n i d e :  DPP c o m p l e x ) .  T h e  

l o c a t i o n  o f  t h e  two  n i t r o g e n  a t o m s  in t he  [ igand p r e c l u d e s  

c h e l a t i o n  b u t  f a v o u r s  c o o r d i n a t i o n  to  d i f f e r e n t  m e t a l  ions.  

C o o r d i n a t i o n  t h r o u g h  o n l y  o n e  o f  t h e  p y r l d y l  r ings  ( m o n o -  

d e n t a t e  DPP)  w o u l d  have  r e su l t ed  in a r a t h e r  c o m p l i c a t e d  

s p e c t r u m  par t icular ly ,  in t h e  r eg ions  w h i c h  s u f f e r  sp l i t t i ng  

or  s h i f t i n g  u p o n  c o o r d i n a t i o n .  F u r t h e r m o r e ,  the  i.r. s p e c t r a  

d u e  to  c o o r d i n a t e d  DPP in t he se  c o m p l e x e s  e x h i b i t  f ewe r  
a b s o r p t i o n  b a n d s  as c o m p a r e d  w i th  t he  u n c o o r d i n a t e d  li- 

g a n d  s p e c t r u m .  Th i s  is a t t r i b u t e d  to tile fac t  t ha t  t h e  two  
p y r i d y l  r ings,  w h i c h  are  n o n p l a n a r  in t he  f ree  [ igand,  be- 

c o m e  c o p l a n a r  u p o n  c o o r d i n a t i o n  a n d  t h a t  t h e  c o o r d i n a t e d  

DPP ach i eves  a h ighe r  s y m m e t r y .  

Manganese(ll), cobalt(ll) and nickel(ll) halide complexes 

T h e  1 : 2 m a n g a n e s e ( l l )  c h l o r i d e :  DPP c o m p l e x  is w h i t e ,  
has  a r o o m  t e m p e r a t u r e  m a g n e t i c  m o m e n t  o f  5 .9  B.M. and  

its far  i.r. s p e c t r u m  s h o w s  a b a n d  at 235 c m  -I d u e  to 

u(Mn-CI)  c o n s i s t e n t  w i th  t e r m i n a l  c h l o r i n e s  in t he  DPP- 
b r i dged  p o l y m e r i c  cha in  o c t a h e d r a l  e n v i r o n m e n t s  o f  f o u r  
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Table 2. Selected electronic bands, spectral parameters a) and magnetic moment values for the DPP complexes 

Compound 121 v 2 v 3 /2ef f lODq B3S I]3S lODq v2/v 1 --~. 
(B.M.) 133S 

Co(DPP)CI 2 - 6600 16000 4.32 3122 882 0.908 3.53 - 93.6 
Co(DPP)Br 2 - 6000 1538(I 4.50 3212 783 0.806 4.10 - 128 
Co(DPP)2 (NCS) 2 8330 16130 20200 4.80 7800 756 0.778 10.31 1.94 . .  
Ni(DPP)2CI 2 8330 16390 25316 3.30 8330 1114 1.070 7.47 1.96 337 
Ni(DPP)2 Br 2 10540 18180 25640 3.10 1054(I 813 0.780 12.93 1.73 237 
Ni(DPP)2 (NCS) 2 9335 1739O ..  3.00 9335 1174 1.125 8.00 1.86 130 

a) cm-I. 

n i t rogen a toms  and two te rmina l  chlor ines  a round  the  meta l  
ions. 

The 1 : 1 coba l t ( l l )  chlor ide and b r o m i d e  complexes  wi th  
DPP are blue and have room t e m p e r a t u r e  magne t ic  m o m e n t s  
of 4 .32 and 4.50 B.M., respectively.  Elec t ronic  spectra  of  
b o t h  these c o m p o u n d s  show bands  at ca. 6000 and ca. 
16000  cm -1 due to 4A 2 -+ 4TI(F)  and 4A 2 -+ 4TI(P) 
t ransi t ions ,  respectively,  cons is ten t  wi th  high-spin slightly 
d i s tor ted  (4) t e t rahedra l  e n v i r o n m e n t s  a round  the coba l t ( l l )  
ions. The  u(Co-CI) and u(Co-Br) f requencies  (Table 1) are 
cons is ten t  wi th  te rmina l  cobal t  ha logen bonds  in t e t rahedra l  
cobal t ( l  l) complexes  (s) .  The 1 : 1 m e t a l : l i gand  ratio,  biden- 
rate bridging na ture  of DPP, magne t ic  m o m e n t s ,  e lec t ronic  
and far. i.r. spectral  da ta  suggest tha t  b o t h  these complexes  
have polymer ic ,  four -coord ina ted  t e t r ahedra l  e n v i r o n m e n t s  
of the  two n i t rogen a toms  ( f rom bridging DPP molecules)  
and two te rmina l ly  bonded  halogens a round  the coba l t ( l l )  
ions: 

The 1 : 2 n icke l ( l l )  chlor ide and b romide  complexes  wi th  
DPP are light green and have room t e m p e r a t u r e  magnet ic  
m o m e n t s  of 3.30 and 3.10 B.M., respectively.  The observed 
e lec t ronic  bands ,  ligand field pa ramete r s  and magne t ic  mo- 
men t  values (Table 2) are cons is ten t  wi th  d i s tor ted  oc tahedra l  
env i ronmen t s  a round  n icke l ( l l ) (4) .  Moreover,  the  low fre- 
quency  i.r. spec t rum of the  n icke l ( l l )  chlor ide complex  shows 
bands  at 248 and 235 cm -I due to te rmina l  v(Ni-CI) modes  
in po lymer ic  oc tahedra l  s t ruc tures  ( s '  6). Based on  the  mag- 
netic m o m e n t s ,  e lec t ronic  spectral  data ,  ligand field para- 
meters ,  the b iden t a t e  bridging na ture  of DPP and the  ter- 
minal  Ni-halogen bonds  the  1 : 1 n icke l ( l l )  chlor ide and 
b romide  complexes  with DPP are suggested ten ta t ive ly  to 
have polymeric ,  d i s to r ted  oc tahedra l  e n v i r o n m e n t s  of the  
four  n i t rogens  ( f rom bridging DPP molecules)  and  two 
terminal ly  b o n d e d  halogens a r o u n d  the  metal  ions. 

Zinc(IlL cadmium(ll) and mercuw(ll)  halide complexes 

The posi t ions  of the meta l -ha logen s t re tching modes  (7) 
in the 1 : 1 z inc( l l )  chloride,  b romide  (and by inference also 
in the iodide), c a d m i u m ( l l )  chlor ide and mercu ry ( l l )  chlor ide 
and b romide  complexes  with DPP s t rongly suggest po lymer ic  
te t rahedra l  env i ronme n t s  of the  two ni t rogen a toms  ( f rom 
the  bridging DPP molecules)  and two te rminal ly  b o n d e d  
halogens in these complexes.  The u(Cd-Br) and u(Cd-l) modes  
are expec ted  to absorb  (8) below 200 cm -1 , the  lower fre- 
quency  limit of  the s p e c t r o p h o t o m e t e r  used in the  present  
studies. Hence there  is no posit ive evidence as to the  coordi- 
na t ion  a r rangements  for the 1 : 1 c a d m i u m ( l l )  b romide  and 

iodide complexes  wi th  DPP. In spite of  the  h igher  mass of  
mercury  compared  to cadmium,  u ( M - X )  in the  m e r c u r y ( l l )  
halide complexes  occurs  at higher  energies compared  wi th  
the  co r re spond ing  c a d m i u m ( l l )  complexes .  This is p r o b a b l y  
because  of  the  greater  covalent  charac te r  of the  Hg--X re- 
lative to C d - X  bonds .  The  ef fec t  of mass on  u(M-Hal) in 
the  c a d m i u m ( l l )  and m e r c u r y ( l l )  complexes  thus  appears  
to be c o m p e n s a t e d  by  the  reverse effect  of the  covalent  
charac te r  of the  meta l -ha logen  bond .  

Metal(ll) thiocyanate complexes 

Coba l t ( l l )  and n icke l ( l l )  t h i o c y a n a t e s  fo rmed  1 : 2 com- 
plexes, while  z inc( l l ) ,  c a d m i u m ( l l )  and m e r c u r y ( l l )  th io-  
cyana tes  gave 1 : 1 complexes  wi th  DPP. Magnet ic  m o m e n t s ,  
e lec t ronic  spectral  bands  and the  ligand field pa ramete r s  
(Table 2) in the  coba l t ( l l )  and n icke l ( l l )  t h iocyana te -DPP  
complexes  are cons is ten t  wi th  d i s to r ted  oc tahedra l  stereo- 
chemistr ies .  Moreover ,  the  abso rp t ion  band  f requencies  
associated wi th  coo rd ina t ed  t h i o c y a n a t o  groups  in the  i.r. 
spectra  (Table 1) are cons is ten t  wi th  t e rmina l ly  N-bonded  
t h i o c y a n a t o  groups  (9). It is suggested there fore ,  tha t  the  
metal  a toms  in b o t h  these complexes  have s ix-coordina ted ,  
polymer ic  oc tahedra l  e n v i r o n m e n t s  of the  six n i t rogen  
a toms,  four  f rom DPP molecules  and two f rom NCS groups.  

In add i t ion  to the  tigand modes,  modi f ied ,  slightly on 
accoun t  of coord ina t ion ,  new abso rp t ion  bands  are observed 
at 2088,  8 3 9 , 4 7 9 ,  318 and 270  cm -I in the i.,'. s pec t rum 
of  the 1 : 1 z inc( l l )  t h iocyana te -DPP complex.  Such bands  are 
not  observed in the  i.r. spectra  of z inc( l l )  chloride,  b romide  
or iodide complexes  wi th  DPP and are, therefore ,  ident i f ied 
as v(CN) (2088  cm -I ), v(CS) (839 cm -I ), 6 (NCS)  ( 4 7 9 c m  -1) 
and u(Zn-NCS) (318,  270  cm -I ) modes  due to coord ina ted  
te rminal ly  N-bonded  NCS groups (9 '  10). It is suggested tha t  
the metal  a toms  in the  1 : 1 z inc( l l )  t h iocyana te -DPP complex  
have a fou r -coord ina ted  po lymer ic  t e t rahedra l  e n v i r o n m e n t  
of the  four  n i t rogen a toms  - two f rom the  bridging DPP 
molecules  and two f rom N-bonded  NCS groups  - in the  
solid state. 

The i.r. spectra  of the 1 : 1 c a d m i u m ( l l )  and m e r c u r y ( l l )  
t h i o c y a n a t e  : DPP complexes  show abso rp t ion  bands  at ca. 
2100,  720,  430 and 270 em -t  , which  are ident i f ied as 
v(CN), u(CS), 6(SCN) and v(M-SCN) modes,  respectively,  
due to coord ina ted  t h i o c y a n a t o  groups.  These f requencies  
arc cons i s ten t  with  t e rmina l ly  S-bonded t h i o c y a n a t o  
groups(9 ,  t0),  and a four -coord ina ted  po lymer ic  t e t rahedra l  
e n v i r o n m e n t  for the  two ni t rogens  ( f rom bridging DPP mo- 
lecules) and two sulphur  a toms  (of the  t e rmina l ly  S-bonded 
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SCN groups)  is suggested a b o u t  the  meta l  a toms  in the  1 : 1 
c a d m i u m ( l l )  and  m e r c u r y ( l l )  t h i o c y a n a t e  complexes  wi th  
DPP. In spi te  of  the  higher  mass of  mercu ry  t han  c a d m i u m  
the  f r e q u e n c y  of v(M-SCN) or v(M-NCS) in the  1 : 1 zinc(l l ) ,  
c a d m i u m ( l l )  and m e r c u r y ( l l )  t h i ocyana t e :  DPP complexes  
occurs  in a lmos t  the  same range as in M-NCS, where  M = Co II 
or Ni 11. It seems t ha t  the  f r equency  of  the  m e t a l - t h i o c y a n a t e  
(N-bonded  or S-bonded)  b o n d  is d e t e r m i n e d  by the  en t i re  
mass of  t h i o c y a n a t e  group.  The ef fec t  of  mass on  v(M-NCS) 
in these  complexes  appears  to the  c o m p e n s a t e d  (as in the  
hal ide complexes)  by  the  reverse effect  of  the  covalent  
charac te r  of  the  metal- l igand bond .  Moreover ,  the re  seems 
to be a general  increase in the  f r equency  of the  metal- l igand 
v ib ra t ion  as the  coo rd i na t i on  g e o m e t r y  changes  f rom octa-  
hedra l  to t e t r ahedra l  ones  (9). Consequen t ly ,  the  MetaI-NCS 
or M-SCN vibra t ion  in the  z inc( I lL  c a d m i u m ( l l )  and mer- 
cury( l l )  t h i o c y a n a t e  complexes  would  be expec t ed  to occur  
in a lmos t  the  same f r equency  range. 

Mercury ( l l )  cyanide  c o m p l e x  

Only m e r c u r y ( l l )  cyanide  gave a 1 : 1 com p l ex  wi th  DPP. 
A b s o r p t i o n  bands  at  2160,  415 and 308 cm - l  in the  i.r. 
spec t rum of  this  comp l ex  are ident i f ied as v(CN), v(Hg-C) 
and 6 (HgCN) modes  respect ively (due to coo rd ina t ed  cyano 
groups)  and s t rongly  suggest the  presence of  on ly  te rmina l  
cyano  groups  (11'  22). Since the c o m p o u n d  is m o n o m e r i c  as 
indica ted  by its molecula r  weight  (de t e rmined  by Rast ' s  
m c t h o d  in camphor :  - F o u n d  4 7 0 ; c a l c d .  450)  a n d t h a t  
the  DPP c a n n o t  chelate,  the  c o m p o u n d  mus t  con ta in  three-  
coord ina te  mercu ry  (12) and un iden ta t e  DPP (with a higher  

symmet ry ) .  

35 

Acknowledgements 

We t h a n k  Professor O. P. Malhotra ,  Head of  the  Chemis t ry  
Depa r tmen t ,  B.H.U., for providing facilit ies and Dr. G. C. 
Percy, Universi ty  of  Cape Town,  for  recording the  far i.r. 
spectra .  

References 

(1) l .S. Ahujaand R Singh, Aust. J. Chem., 29, 2101 (1976). 
(2) R. G. Synder and J. H. Schachtschneider, Spectrocbim. Acta, 

19, 85 (1963); J. N. Gayles, Jr., and W. T. King, ibid, 21, 543 
(1965); C. K. Pearcc, D. W. Grosse and W. Hassel, J. Chem. 
Eng. Data, 15, 567 (1970); A. R. Katritzky Ed.. Pbysical Me 
tbods m tteteroeyclic Chemistry, Academic Press, Ncw York 
Vol. 4, 1971. 

(3) E. Konig, Structure and Bonding, 9, 175 (1971). 
(4) C. K. J~rgensen, Absorption Spectra and Chemical BoHding in 

Complexes, Pergamon Press, London, 1962. 
(5) 1. S. Ahuja, D. H. Brown, R. H. Nuttall and D. W. A. Sharp, 

J. lnorg. NucL Chem., 27, 1105, 1625 (1965). 
(6) D. M. Adams, ?vh'tal-Ligand and Related Vibrations, Arnold. 

London, 1967. 
(7) R.J .H.  Clark and C. S. Williams, lnorg. Cbem,, 4, 350 (1965); 

C. Postmus, J. R. Ferraro and W. Wozniak, ibid, 6, 2030 (1967). 
(8) D. M. Adams, J. Chatt, J. M. Davidson and J. Gcrratt, J. Chem. 

Sot., 2189 (1963); G. B. Deacon, J. H. S. Green and D. J. 
Harrison, Spectrocbim. Acta, 24A, 1921 (1968). 

(9) R.J .H.  Clark and C. S. Williams, Spectrochin~ Acta, 22, 1081 
(1966). 

(10) R. A. Bailey, S. L. Koz'ak, T. W. Michelson and W. N. Mills, 
Coord. Cbem. Revs., 6, 407 (1970); 1. S. Ahuja and Raghuvir 
Singh,J, Coord. Chem. 4, 181 (1975). 

(11) I. S. Ahuja and Raghuvir Singh. Inorg. Nucl. Chem. Lett., lO, 
421 (1974). 

(12) I. S. Ahuja and K. S. Rao, J. lnorg. Nucl. Chem., 36, 586 (1975). 

TMC 7 7 / 9 4  

Iron(Ill) Acetates 

Ram C. Paul, Ramesh C. Narula  and  Sham K. Vasisht* 

D e p a r t m e n t  of  Chemis t ry ,  Panjab Universi ty,  C h a n d i g a r h - 1 6 0 0 1 4 ,  India 

(Received S e p t e m b e r  6 th ,  1977)  

S u m m a r y  

The  c o m p o u n d ,  Fe2CIa(OH)2(MeCO2)2 " 2MeCO2I t  " H20,  
combines  wi th  l i th ium and silver aceta tes  to form 
Fe2CI(OH)2(MeCO2)3 " 2MeCO2t-I and 
Fe2(OH)2(MeCO2)4 • H20,  respectively.  I ron( I l l )  chlor ide  
in t e t r a h y d r o f u r a n  reacts  wi th  silver aceta te  to  give a precipi- 
ta te  consis t ing of  a mix tu re  of  Fe(MeCO2)3 and AgCI which,  
when  ex t r ac t ed  wi th  boi l ing acetic acid, yields 

" To whom all correspondence should be addressed. 

Fe202(MeCO2)2 3 M e C O 2 H .  With DMSO on t h e o t h e r  hand  
an adduc t  Fe(MeCO2)3 • DMSO is fo rmed  which loses DMSO 
in vacuo to give ferric acetate,  Fe(MeCO2)3.  l.r. spectra,  
molar  conduc tance ,  thermal  decompos i t ion ,  molecular  
weight  and magnet ic  suscept ibi l i ty  measu remen t s  are repor tcd.  

I n t r o d u c t i o n  

I ron( I l l )  salts react  with  acetic acid or alkali metal  
aceta tes  in aqueous  systems to yield basic acetates  which 


