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Cephalospor ins  are life saving antibiotics which have 
bccn in medical  use for many years all over  the world. 
Ccphalospor ins  can bc isolated and purif ied from aqueous 
reaction mixtures by selective complcxat ion  using an 
additive,  e.g. bcta-naphthol .  1 Fundamental  insight into the 
complcxat ion  process  is highly relevant  from an industrial 
point  o f  view, since the overall  yield o f  antibiotic product  
after isolation and purification strongly depends  on the 
complcx ing  agent  used. 

The aim o f  our research is to unders tand all relevant  
aspects  o f  eff icient  complexat ion  and to translate 
fundamental  insight into optimal complcx ing  agents for the 
ccphalospor in  antibiotics.  X-ray diffraction studies 
revealed that all ccphalospor in  complexes  found thus far 
arc inclusion compounds  in which the antibiotics form the 
host ing f ramework and the complex ing  agents act as guest  
molecules .  It is shown that the nature o f  the host ing 
f ramework can bc control led by the complcx ing  agent  
used 2 and that, dependent  on the guest  molecule,  
f rameworks  containing layers, channels  or cavities can bc 
obtained.  :~ It appears that, a l though the host ing f rameworks  
can bc significantly altered, a number  o f  remarkable  
structural features remain unaffected.  

The complcxat ion  eff iciency,  which expresses  to which 
extent  the ccphalospor ins  can bc wi thdrawn from solution, 
is expla ined in terms o f  the the rmodynamics  o f  the 
complcxat ion  reaction. This is used to de termine  the subtle 
relat ionship be tween the molecular  structures o f  a number  
o f  naphthalene derivat ives and the relative stabilities o f  
the complexes  they form with Ccphradinc,  one o f  the 
ccphalospor in  antibiotics o f  interest. 

The main conclusion reached is that a structural 
modif icat ion o f  the guest  molecule  which significantly 
stabilizes the ccphalospor in  complex  not necessari ly 
results in a more  eff icient  complcxat ion.  This is 
demonst ra ted  for a number  o f  cases.  The accompanied ,  
uncorrclatcd change  in the solvation energy o f  the guest  
molecule  plays, for these systems,  a major  role and should 
in principle bc known to predict  reliably the overall  effect  
o f  the modif icat ion o f  the guest  molecule  on the result ing 
change  o f  the complcxat ion  eff iciency.  
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(;()crystallizing [Co(dmgl l )2(NCO)(S- l . ) l  and its 
c losely related compound  o f  opposi te  chirality 

ICo(dmglI)2(NCS)(R-I . )I  (I. is ot-phcnylcthylaminc),  wc 
obtained a ' s t range '  quas i - raccmatc  I 1 ]. In a unit cell three 
S-NCO and one  R-NCS molecules  arc found. Compared  to 
their  en~mtiomers and true racemates,  the cocrystal  has the 
similar  molecular  packing and hydrogen-bond  pattern with 
the latter. After  checking all related compounds ,  a 
conclus ion can bc drawn that I l -bonds play a decis ive  role 
in such molecular  packings.  
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Scheme I. The process to form raccmatcs and 
quasi-raccnlatcs froln cnanlionlcrs 

Because o f  the presence  o f  the complex  II-bonds,  it is 
more  difficult  to calculate this interesting cocrys ta l ' s  lattice 
energy than our first quas i - raccmatc ' s  121, which can bc 
sccn as a s imple van dcr  Waals  crystal from S-CN and R- 
NO2 with a normal 1:1 molecular  ratio and a pseudo center  
o f  inversion as expec ted  131. I low to el iminate I l -bonds '  
effect  and carry out lattice energy calculat ions in a more  
reliable way 141? Two  principle approaches  can bc 
cons idered  and involve either I1 donor  or acccptor  
capabili t ies o f  our  compounds .  As for the former wc want  

to change  ot-phcnylcthylaminc into the chiral pyr idinc 
derivatives [51 which have no hydrogen atoms as donors.  
As for the latter, wc can kccp the old chiral l igand and find 
the suitable X or Y anions with no ability to accept  
hydrogcns ,  for example ,  alkyl groups 161. Surely, these 
new cobaloximcs  should bc stable in air and solution and 
soluble in the c o m m o n  solvents  like in the old system. 
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