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St<l, 

fi IIl~;t~. I l i , ) 1 ) , i l l  , l l i ~ [ , h t (  ( hl~)i'i(t+' ((i.3()l) ~. l).l)();I,~ l l l ,) l)  .~o- 
I l l l , , l t  111 I~,1:;, II, ~ i 2 : ) m [ . )  t t l l : ,  ad( lv ,  t d l , ) l ) w i > c  i l i  (1 ( '  I l i i ( i ( ' l  
, h~  I i l l l , ! ~ l ' l l  i l l i l i~ ,~- l lhv l t  ' l i  Wil. ~ ; i l l  i , x l ) l l l ( ' l i l l i l  I ' t ' ; Ic l i lJ l l  w i ( h  
, ~<,lul n,i l  , d l , u l d d , ' -  ( c l l l a l i c  ~;I.-). T i n '  b l i l h  t e l n l ) e r a t u r c  wlt~ 
d ; , , , , , , I  i , ,  ~i-,. l,> l i ) lH I l  l i q l l l i l q ' i l l l n ( '  ; i n d  t he  rea( l lO l l  m i X -  

'ur~ - ~ l ! l , , t  h,l 5 h  ~ d ~ l ' n l  \V,i> I ' ( ' l lh) l '~ 'd i l l  redi lCed 1)r('ssilrlL 
I ' h c ,  )l)i a l l i ed  l ) r ( )d l iv l  was  w ~ l i e d  w i i h  d r y  p e n l a n e  (10 n i l . )  
:~i I(1 ( ' .  l ) ry i l i t4  l i i i de r  vac( ! ln in i  a l  r oon i  l e n i p e r a t a r e  a f -  
i L rd , ' d  ( ' l Z n ( X I B I ( ) )  as a voh) i i r l ess  so l id .  ( ' I Z n ( M B T ( J )  a n d  
I ' l Zn l  \ I i ~ I ) ( ) )  ~ o in l ) l , 'xe~ ~ti,r+, ~ y n l i i e s i z v d  by  l he  same  pro -  

• ( P h S I Z n L  (L = MHH) .  31BT¢)  , .  31B P Oi  
Il,.>hly I)t*'par~>d ('eIt-,Zn(.",IBI()) (0.332 g. 0.001 reel L 
b~ r,'avlion ,,f di,,lh>'lzinc and 2.2'-melhvlenebis!(.l.'~')- 
t-i~-,,I,r.p>l-2-oxaz,)lm. ] (.MBIOH) in 1:1 molar ratio in 
l,du, IH. ~&~m ,li:.~olved in toluene (25 ml.) and ¢'.oled down 
i,~ (i ( '  t i i l , i ( ' r  d r y  i i i t r l J l4 i ' n .  ] 7 )  Ih ( ,  a t i ( )v (  + s t i r r e d  s o h l t i o n .  
h, ,nz, 'n , , l  h i ,d  (0. I I I g. 0.I}01 ree l )  yea:-, a,hl , , ( l  dropv, ' ise.  T h e  
b i i t h  ~.tits a l l o w e d  It) r i se  l o  r o o l n  l V l l l p e r l t l l l r e  a n d  t h e  rr~ 
a t t i o n  i n i x l , n e  wa.~ s t i r r ed  fo r  1~4 h. R e m o v a l  o f  t h e  sol-  
vcn l  ; i l  r e d u c e d  lH'essurt, 7ave  ( P h S ) Z n ( M B I O )  a.'~ i i  co l ou r -  
b..~ ~,>1i(t w h i v h  w~ ;  w ~ l i e d  w i i h  d r y  p o l i l a l i e  (10  n i L )  i t l  
- I l l  : ( ' .  ( P h S ) Z n ( M I } T ( ) )  a n d  ( P h S ) Z I I ( M B I ) ( ) )  ('ollll)]('×('~ 
v.,.r,, al>,, I)r,,piu'(,(l I)v th(,  ~;li l l(. l : l+ ' l l i , ) , l  

• ( I ' h S / . , Z ,  LH  ( L H  = M B H ) H . . W B T O H  
. r  3 [ B P O H )  

l , ,  ;I t,,hi('il,' (50 till.) :'-;()luti()n ()f fr('shlv l)r(,l)are<l 
( ' J  I - . Z n ( . \ l l { l ( ) )  (().:~32 ,~. l).()Ol ]n(>t), l)-nz,,nelhiol { 0 .222  g. 
q) (ill'-) Ill()l) Was  a, hl*,d (h 'n l )wi~( .  *tl I'OCHIl l lq l l l l lq ' i l | l l l ( , .  T h e  
i v , . t i .  Hi lUliXlllll, w;..., ~. t i r r . ,d  fi)r ~1  h a l  r o o m  l e l l l l ) e r a -  
t i l l . .  ~ H l ' . i ' n t  wa,,4 Ielll() ' .~'(l ill r ( ' d l l ( ' ( ' d  I:.r(,~.'.lll(,. T h e  . h -  
t a i n , , d  s( ) l i ( l  w;c~ v. 'ash(,d w i t h  p ( ' l i l i l l l ( '  (10 t o l d  i l l  --111 ( ' .  
]'~I'IIII)Vill llJ" lhi, ~olvelll llnlh,r Villqllnll ill rot)in l('lll- 

l.'ral,tre gave (I'h5).,Zn(MBI()II) a.., a .'-h..rh,s.- solid, 
!I'hS):Xn(XII';T()II) nn4 (l'h."q):ZldMIH'()ll) --ml)l,'x,'- 
",',('i+' ab . . )  l)i+'l)+ir,,d hv  lh+. , lh()~(.  l ) r ( . - , , , lu t+ , 

t ' . l l l ) ( q l  h' ,( [ l , )~.~' l l  , t l l ( i  t i l l  lq ) l '  %~.('I," , ' ~ l l l l h l t , i +  ' l l i i l , h l l l l i -  
I',).,,ll'. /.i),,. ,.)~)hH ,m,l <hh))i.,, v,,),. , . .))una(J },~ li) 
, ,  , )u, , .  N.)h,,,l .~ I',: I,,I,,H,,<I .-i), ,,)i,~ v.,,),, , , ' , , , i ,h',l  ,,n a 

t 'erkin-Ehner 621 instrument a:~ nujol mulls using a Csl 
di--v. ]i]leclt'oHic ..,peel ra w e r e  nlt.asured oil a Carry-23 spec- 
lroph,Jtometer. NMR spectra were recorded on a JEOL FX 
90 Q spectrometer in CaD(I using TMS ms an internal stan- 
dard..Xlolecular weighls of the complexes were determined 
cryoscol)ically in benzene b.v lhe following procedure. A 
Becknmnn thermometer  fitted with a B-19 s t a n d a r d  glass 
cone and an inner jacket fitted with a 13-39 s tandard  glass 
socket were used to avoid moisture from the atmosphere.  
0.2-0.4 g of the compound was added to benzene ( 15 g) and 
the depression at the freezing point was recorded. The  fol- 
lowing fornnda was used to calculate the molecular weight: 

I000 x K x u' 
.U - 

I V x T  

where A/ = nlolecular weight of the compound,  ff  = con- 
s t a n t  ( 0 . 0 8 5  for benzene), u' = weight of the compound.  
IV = weight of benzene. T = depression at the freezing point 
of benzene.  

R e s ,  I t s  a n d  d i s c u s s i o n  

Colnl)lexes ~ f zin( '(II)  wi th  bis-oxazolines have  been 
~vnthesizud bx t h e  fl4h)wing l'l'a('liOll I'Otltt.s 

C,H-,ZnCi' + LH ~ CIZnL + C,H(; 

(C2Hz,)=,Zu =- L H  - -  C e H s Z n L  4- C2Hll 

PhSH ~ ( P h S ) Z n L  + C?H(I 

C.,tt-,ZnL + 

2 P h S H  ~ { P h S ) _ , Z n L H  + C2H(; 

(LH = M B I O H ,  MBT()H. M B P O H )  

A l l  t h e  c , , n l ) h , x , . s  . f  z i u c ( l l )  w i t h  I , i s - o x a z o l i u e s  
4re c,d.u,h.s~ s. l id~ and n~dtlbh" ill I ()llllllllll or- 
e,.ni( ~,,Ivenl~. T h e  i,.,4an,d ( ' IZpl .  and ( P h S ) Z n L  
(~Utild,'x,'~. au.  IIl()isltlI'(.-.~l'llsilP,'e all(l all hall(|lillg.~ 
w~.H' (hm,' IIIIdl ' l"  dry  nil rogell ill I I l ( ) s l ) h I w e .  T h e  ('()lll- 
i 'h'x . . . . .  ', ,,,)ul),,)'.ili,)n I)h~,):ZnLll w,'r,, f,mmd ),i 
I. ,  taul~ -,)ahl(' s,i air aml m(,i~tm,,. Sl)cctl()sc,~)l)i(, 
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T a b l e  I I .  IFI and e lec t ron ic  spectra l  da la  ~d" I>i,--oxazoline.~ l ind the i r  z i nc ( l l )  conl l )h,xes. 
h = broad,  s = slFolil~ ,, I l l  : l l iedi l l in .  

("ompoumt.,~ t , ( , \ ' l / ' )  t / ( ( ' : \ ' )  t ' ( ( ' : ( ' )  t,(,~.tl .\') t,(2",n ,'4) I '(Zrt ('/,) 

. ' , l i J iu i i  .... ;i :li'o i, 
M I ] T O I t  :1300 b 
M B P O t t  3 ;100 b 
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a n d  e l e n m n i a l  analy.~i.~ d a t a  sugges ted  t h a i  C I Z n L .  
( P h ~ ) Z l l L  cOln l ) lex0~ ( i l l i d e r  d r y  i i i i r o ~ e n  a l i l lO~ l i he r l ' )  
a u d  ( P l i ~ ) : 2 Z i i L t t  ( i l i  l l l l e l i  i l l l i i~ i ,~pi lere) a re  co in -  
p l e l e l y  free f l ' l ) l l l  ( ' i l l l l ' q t i l l i i iPd WiliOF, ( ' ry t lSCol f iC l i lO|ec- 
u l a r  weil411l d e l e r l n h i i l i i o i i  in  I ) l ' l iZel ie .~ul4141'sll'd l h i l l  
C ' l Z i l D  a i l d  ( P | i ~ ) Z n L  C(lllipli~Xl':.; til'C d i i n e r i c  v,'herea,~ 
( P h S ) 2 Z n L H  Col i iph ,x i ,s  a re  UiOl i l l i i ie r ic .  

II.lS/,~irl f / a n d  rle ¢'li'ott#r" ,.~p#'cfro 

[ii"l i l l l d  e lect  r ln i i c  SlleCl l a  o f  I i ~ in lds  a l id  C~l l lp l~ 'xt 's  a re  
g i v e n  in ta l )h ,  I I .  h i . ~pec lh l n  o f  l l i l ,  h i f l 'n i 'e l l  sp l , c l r t l l  
d a t a  o f  z h i c ( l l )  c l l l n l l h ' x e s  w i l h  I ) i ,~-oxazol i l ieS slio',v.~ 
l h a t  l l i ,~-oxazol i l ip~ l l re  c o q l r d h i a l l , d  I l l  z h i c ( l i )  ll.~ l lh l l , l i -  
l i l l l ,  w i i h  h ~ i h  l i i l l l l lA~, l i  i l l l~il i,~, l ' l l i . ,  is qOli~i.~lq,iil w i i h  
I l ia '  ch l ' t l l i in lA l l e h l l v i o i l r  , i f  h i .~-oxt iz~l i i i l ,  I i~niid.~, T h l ,  
h i t ra l ' l , i I  ~,l)~'cll'il ~lf l h e  li,~nlid.~ .~howell i l l l l ' l i i l t l  l l n i i d  
; l l  , Ih~ni l  ;13111i Cl l i  I ~lii~, I~. I , ( .N l l )  v ih i 'n i i~ .n  i l l i d  lW~l 
l l i l l l l l~,  nl i i l n i l l l  IGIEI  n i i t l  | Pt!lll Clii - I  d i l e  ll~ I ' ( ( '  .~)  
a l i d  I , ( ( ' = ( ' )  v i l l r l l l h i n  rp . - l l~ ' c i iw ' l y  [ l ! l ! .  h i  Il ia. i n f r n r i . d  
.~l leCi i ; i  ~lf l h e  i ' l l l l i l l l l ' × l '~  i l l  i y l l l ,  C I Z n I ,  t l i id  ( P h $ ) Z i i l , ,  
l h l ,  i;ll~,l,lll,., t~l i l l i ~ l l r p l i l l l i  d l i t ,  lt~ t , ( .~ t l ]  v i h r n t i t l i i  .~'~i7- 
141"~I,~ l h i l l  i l t ' l ) r ! f l l ! l i i l l iq t l i  o f  lhq'  I i~n i id  lia.s l l ikq, l i  phlc, , .  
A l l s l l i ' l l l i l u i  ih i l ,  i l l  i , ( ( ' = . N )  t l l ld  I , ( ( ' :  ( ' )  i l l  Inwl , r  fr l,- 
q l le l i l ' ie ,~ i i i  lh l ,  rel4i(ni 1 Ji l l7 I 5,17 t ' l l i  I ( i i l  co in l ln i ' i ,~ lu l  
I ~  ~lil ,  I i l , i ,  l i l4t l l idS) i i id icni l , , , ,  tl h i l t l , i i i l y  ch l ,h lh ,d  lil4- 
i i l i d  l l i i l l l ' l ' l l .  I)11 l h l '  n !h l ' l '  hn l l d ,  Ih t '  i l l l ' l ' t l l ' l 'd ~ ] l l ' l ' l l n  ~t' 
( l l h ~ ) , Z n l J l  i, l l l i i l lh,.~l,s, ,~tl~lwl,d li h i l nd  nl ;171ill i ' l l l  I 
d i l l "  I l l  ~ l l l l i ' d i l i i l l l , d  t , l N I I I  n l i l t  I ) i i l ld~ i l l  i l h l l l l l  l I i l i l i  
I ,',DIi I I I I  ~1 ih l l ,  I l l  I'IC::X) i l l l l l  I ' [ ( '  C )  V i l l l ' n l i l l l i ~ .  
l 'he l~iir i l l [ r ! i r l ' d  i l ' l i l l l i  i x l l i l i i i l i q ' d  i ' l ) l i l l i l i i l l i i l l i ~ ,  [ l 'Ol l i  
I ' ( Z u  .X)[71)  I ai , ih , ,u i  .1~;5 1711 ,' in ~i. t / (Zn S) (171 ill 
l l l ) l l~ l l  ;t,~,~ ;lf')D v l i l  I i l i l d  t : I Z l l  ( ' l )  1211 i l l  n h i l i l l  '_lSll 
71i!) ('111 I h i  lh(" i 'h 'c l  i ( ) l i i ( '  ~,l)l'vl l i i  i l l  a l l  I l l ( '  ( ' i ) l l l l i l l 'x( ' ,~, 
i h ( '  h .n i i l s  in i h l ,  h i ~h l . i  i ) .~ i i i l i  i l l  ( ( i l l i l inr i . ' , ( ) l i  I l l  l h ( '  Ii~. 
l i l i l l  l i i tv l '  h i ' i ' l l  i)l)~('l 'Vl'(I w h h ' h  ~,i l l) l l( i l ' i ' ;  i l u '  ( ' l i ( ' ln l  h i l i  (ll' 
I h l '  i i~i l l id.~ I l l  z i nq ' ( l l ) ,  A l l  Ih l ,  iil)q)xt ) 1II i i l i d  ph, ( - i r i l l i i l '  
( l l)~,l, iX~il i i) l i~ i l l ( ,  i () i l~, i~, l l ' l i l  w i l h  lh t .  ( ( ) l l i l i l i .xq" ,  havi l i !~  
lh~.  r, i l i l ( l l l r i ,  d. ' l ) i (  i~'(I i i i  t i ~u i l .  9 
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i i r l ,  S l i l i l i l i a r i / i , d  in i i ih l~,  11I i u id  a i e  h l ' i p f u l  h i  a~.~i~li- 
i l ia, l l i l '  M¢.lt 'oi 'h¢' l l l i~;l  l'V ~d' i l i¢ '  colnl)l i 'xl '~';, ' l ' l i l '  Ilil),M .~i~- 
n i l i c l i l i l  . l i t te ren~t '  in l i t  N X I I I  ~p l .c l r i l  ( i t  ( ' I Z n L  nnd  

7 - % ° :  o, . ,° \ v  

o..,J.., ,,x..,o o--L...J-o 
O) O0 

. / S  ~ v 

s--~---  h 

II i~,~l,i~*ll.x'l : XI I I I I ) I I  
t~ r t -bul$1 XII I ' I ' (  )11 
l lh l ,nyl  X I I I I ' ( ) I I  

X ( ' l .  ~ l ' h  

1'114 2. ~ t l ' l l l ' l l l l  'l~ Ill' z inc ( l l )  l'Olllpll',%l',~ ( I )  i l l l i l  (11) X~',lil, 
(X  ('1, I 'hS;  I. dl ' lU ' l l l l i l i l i i l 'd  hi ,~-, ixnzl i lh iv) (11) 
( l ' h , ~ l , Zn lA I  ( I . I I  ,: lli,,,.,Ixllxlllhi~,), 

( l 'h ,~)Znl ,  c*,mld,'xq',", in COml)~ri,',~n I , ) I h , ,  tl,,t, lil,.luid 
i,. th*' ~'lllli]~*, ~d' ( '  ('11., ( '  c)l the, hi,,..,)×az~,lin,' iHl,, 

( ' i [ 2  pl'()l()ll,", i l l  Ih( ,  I)i,,-;-i)xnz()lille~ l l ] ) l ) l ' l t l ' i l l ~  i l l  I l i i l q l l  
:1.',1 ~ v,',,r,, t ' (mn(I i ( ) I ) , ,  ,.,hifl,,d in th, ,  c()ml)h'x, ' ,~ tll . I . , u l  
1.7 ~ m t in ,  C I I  t'~,rm. ( ) n  th l ,  i~t h,,r h~md,  I h p  ('11=, ,~hifi 
iu Ih, .  c, m q f l p x p s  o f  l y p p  ( P h S ) ~ Z u I , I I  tu'~, s m a l l  dup  I~l 
cnnrdinmt h~n ~t' I ll~, l i ~ :u ld  i l l  I he  l ) l 'Otminl~'~l  l ~ rm ,  ( ) l  hpr  
pro l (n l s  clt' l h l ,  l i ~ u i d  were  ~d,~, t~mn~l I,~ I . '  ~hil ' le~l in 
111 N M I I  ~ lwc tn~  ~,t' id l  Ih l ,  c~mph,x~.s,  

l l ( ,  N M I /  ' . / .  ; ' t ra  

l~( .  N M I ' I  .'-,IH'Cv ri~. t~l' vmnph '×p~  wpre  al,'-,o ~.xamin~'d and  
the  resu l l s  a re  s u n n n a r i z e d  hi  i t d l h '  IV ,  In I : l ( ,  N.XIIt  
sp~,cl ra o f  t he  c~,mph.×l,:-, ~,t t y p e  ( ' l Z n l ,  l i nd  ( l " h S ) Z I d , ,  
ih : '  ('11., ciql' l:.ml , f l  ( '  ('11.: ( '  a p p p l n ' e d  at nhc~ut 
55 p p m  w h i h ,  m i h e  I'rvp l i ~ u l d  ,~1 ~d~mil ~ , 1  ppm.  
' l 'h is  s h i f t i n ~  in( l i (al( , : - ,  th( '  ( 'han~( '  ~)t C I I ;  i() th(, 
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- ~ r: , ~ ,1 t<, d,t, ~ l i l l l ! , ' l  q q l u l i l + ' i  I I I  u lu i l i t l i , q .  

, ,  . . . . .  ~ '1 t  ~'11 ~' ~ ' i t .  ~' ( '  ~ ' t l  (" 
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( 'lZNi XI t',t '( I t  
,1 'h%!Zn! MUd(  ! 
I I ' l l T ) ~ i i t  .MI', 1 i 
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