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Abstract -The eqErimental comiititlons t o  determine the optical purity of the 

t i t l e  conpound 1 have been found studying the effect of lanthanide shi f t  

reagents (LSR), E ~ ( f c d ) ~  and E l l ( t f ~ ) ~ .  The obtention of enriched enantiarers 

(57.5%) in ( t ) - i  and 62% i!> (-)-A) was possible by the use of liquid 

c h r m t o ~ a p h y  arer triacety.Lcellulose. The ccmpound was devoid of any 

simificant antifungal activitly. 

3.5'-Dimthyl-4,4'-dibrm-l.l'-bispyrazo.LylphenyImthane 1 is structurally related t o  the 

inportant antifungal agent clotrimazolel i j .  In order t o  tes t  the fungicide activity of r a m c  1 
and its two enantiarers, we decided t o  attar@ the separation of ( + )  and . There are no 

reported data about optically active aqrlbetemxrylmtbanes and, since liquid c h r m t o ~ a p h y  

on triacetylcellulose had successfully Lm applied t o  other chiral a r m t i c  ccmpounds.2 we 

used this rrethod for separation. 

Enantioreric distinction and en r i chn t :  d e t m a t l o n s  were achieved by 'H n m r  using chiral 

t r i s [ 3 - ( 2 . 2 . 2 - t r i f l u o m - l - h y d r o x y e t h y l i d e  (111). Eu(tfc)=. In i t ia l ly  w e  

studled the behavlour of (+)-A in the presence of tris~6,6,7.7,8.8,8-heptafluoro-2,2-~thyl-3,5- 

cctancdionato) europium (111). E ~ ( f c d ) ~ ,  and the results w e  ccqared with those of the sarre LSR 

on 3,3'-dmthyl-4,4'-dibr~~~~-l.l'-bispynuolylphenyImthane 2 ,  achiral is- of 1. The synthesis 

and structural characterlstlcs of 1 and bad been recently reported.4 

 or both ccmpounds, and, the 1ar-t induced c h c a l  shifts  in 'H nmr (CCC13 a t  300 m) 
pmduced by additlo" of E ~ ( f c d ) ~  w e  fomd for the rrethine protons (8x11 as it can be seen in 



Tables 1 and 2. The add i t i on  of a sma l l  ammt of  E ~ ( f o d ) ~  on (molar r a t i o  0.113). a f f ec t ed  t h e  

H, siqal more thm t h e  one corresponding t o  t h e  HC, group, sugges t ing  t h a t  a c o n f o r m t i o n  o f  

t ype  A (w i th  oppos i t e  o r i en t ed  py razo l e s )  would be predcminant. T k  LSR would approach t h e  N 

l one  pairs, f i r s t  as in A, and later as m A?. Cross ing  p l o t s  are w e l l  doclnrented f o r  m l t i d e n t a t e  

l i ganas  .6r7 

TABLE l .<hemical  s h i f t s  6 in Hz at 300 M H ~  and ds in Hz; i n t e r c e p t  ( y o ) ;  slop (m) and squared 

r e g r e s s m n  c o e f f i c i e n t s  (R2) f o r  pro tons  of ccnpound 1 w i t h  Eu(fod),  

W ~ K  ratio 4 H 5  E l  M3-3 CH3-5 

~ u ( f o d ) ~ / :  6 ~6 & A6 J A& d A& d ad 
--.-----..-.- ----.- .---- .----- .---- -.---- ---.- ----- ----- ----- ----- 

0 2246.3 0 2257.7 0 2264.5 0 676.4 0 710.2 0 

0.113 2253.1 6.8 2274.3 16.6 2274.3 9.8 682.0 5.6 715.9 5.7 

0.249 2276.5 30.2 2299.7 42.0 2344.6 80.1 704.6 28.2 735.2 25.0 

0.438 2313.7 67.4 2343.0 85.3 2455.1 190.6 741.6 65.2 765.9 55.7 

0.887 2378.4 132.1 2419.2 161.5 2646.8 382.3 806.3 129.9 819.0 108.8 

YO -5.1 -1.6 -20.7 -5.9 -4.1 

m 155.2 ( 3 4 )  185.7 ( 4 1 )  454.2 ( S O )  153.3 (34 )  127.8 (28 )  

0.992 0.997 0.989 0.991 0.992 
- 

TABLE 2 . 4 m n i c a l  s h i f t s  6 in Hz a t  300 rn and a6 in Hz; i n t e r c e p t  (Yo); s l o p e  (m) and squared 

r eg re s s ion  c o e f f i c i e n t s  (R2) f o r  p m t o n s  of "mpomd 2 w i t h  Eu(fcd), 

a 
This va lue  has not  been included in t h e  re?resslon because t h e  nonl inear  r eg ion  has been reached.' 
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Fig. 1. Dependence of proton induced shifts of 
(+)-I with molar ratio Eultfc),/l 

1 
F1g. Zb. H nmr spectrum of It)-? in the presenc 
of Eultfc) . CDC13 at 300 MHz. Molar ratio: 1.4; 

3 

,ig. 2a. 'H nmr spectrum of I+)-: in C D C L ~  at 
0 0  MHz 

U .  Y V Ll 

ig. 2c. 'H nmr spectrum of ( i l - J  in the presence 
sf Eultf~)~. CDCl at 300 nnz. Molar ratio: 3.687 

3 



1 
No difficulties were found in the assi-t of H nmr signals t o  the different protons, except 

for H5 and K,C,in carpound 3. Tke assigmmnt of the siwl a t  2646.8 Hz (Table 1, m l a r  ratio: 

0.887) to the HC proton was made by selective &coupling of the rethine carbon signal in the 13c 
nmr spectm. 

The results obtained with carpound 2 and Eu(tfc1, in C E 1 ,  at 300 Mlz are gathered in Table 3. m e  

t o  the we.& Lewis  acid characters of th i s  LSR it w a s  necessary t o  use larger m l a r  rat ios 

Eu(tfc13/!. Lanthanide-induced shifts (Hz) variation with increasing m u n t s  of LSR, molar ra t io  

E~( t fc)~/ ! ,  can be represented by two straight lmes  intersecting a t  approximately a m l a r  

ra t io  = 1 (Frg. 1). 

Chsnical shift  "on equivalences of enanti-s appear for H5 and M3-5 protons a t  m o l a r  ra t io  of 

1.428 and for the rethine a t  mlar ra t io  of 3.687. The o t k  s i p a l s  do not show any spli t t ing in 

the experimental conditions used in this study. *her e-les of chiral nmr re-rtion by 

optically active LSR in which fa i r ly  we11 shifted signals are not spli t ted while less shifted ones 

sp l i t ,  are k n m  in the literature?' I n  our case, the best conditioffi far  the d e t h a t i o n  of 

optical purity are obtained when A ~ ( H ~ )  = 4 Hz, A&(CH,-~) = 2.2 Hz and ~ ( H c )  = 0.4 H z ,  which 

correspond to a E u ( t f ~ ) ~ / A  mlar ra t io  of about 3.5 (See Fig. 2). 

TABLE 3.-Chemical shi f t s  6 in HZ at 300 kW2 and A6 in HZ; intercept ( Y o ) ;  Slope (Il l)  

and  quar red regzession coefficients ( R 2 )  for protons of carpound (%)Pi with Eu(tfc), 

M o l a r  ra t io  Ha  H5 HC1 M3-3 CH3-5 

Eu(tfcI3/; d A6 6 A6 6 Ad & A& s Ad 
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T k  r a m c  3.5'-dimthyl-4.4'-dibrano-1.1'-bls~olylphykthane 1 was resolved into its two 

enanti-s by liquid chmtography ca microcrystalline tr iacetylcelhlose (See Flg. 3 and 

exper-ntal par t ) .  Enanti-ic en r i chmts  determined by 'H nmr with E ~ ( t f c ) ~  were 62% in (-)-A 
30 

and 57.5% in (+)-1, corresponding t o  an absolute [=ID = 50.54 Tkse experimnts allow 

sirmltaneously t o  ass im high field CH3-5 and H5 s imals  t o  the 1 - ) - e n a n t i m .  

Fig. 3. C h r a ~ t 0 ~ p - w  of 100 n q  of I+)-> in 

5 nl of 95 ethanol after  three cycles through 

t m  calm of triaaetylcellulose (part icle 

s u e  15-25 ) (equivalent length of analysis: r 
1.20 m t e r ) .  6 : Rotation angle ( - )  a t  436 rm. 

A: Absorbance (----) at  254 m; V: v o l m  of 

eluate. 

To study the possibility of racanization of the e n a n t i a s  * carry out the following experirent: 

an ecpimlar mixture of (+)-A and t r i t y l  chloride in mthylem chloride was prepared. This 

solution is stable a t  roan temperature, .after 50 m the rotatory parer r-ins unchanged. Mter  

24 h a t  reflux, the solution dces not show any rotatory m. However, a 300 EMz 'H nmr spectnm 

presents the sigmls wrrespmding t o  a ccmplex mixture w k e  those of mnpounds 1 and 2 were 

clearly identified. Th? m s t  reasonable interpretation of this result is a b e g  of the N< 

bond kt-" 4-brm-5-mthyl-p~azolyl residue and the =thine carton, f o l l a a d  by a 

recanbination yleldmg both i s m s .  

Caqmunds 1 and dxl not slau any s iwif icant  activity agamst 6. cinera, A. flavus. M. muxii  

and C. albicans at doses as high as 640pg/ml. Clotrimazole against the sane fungi was active a t  

approxinntely 1 yg/ml. 

'H nmr spectra - recorded on Varian XL-300 superconducting spect-ter. C M c a l  sh i f t s  in Hz 

were mas& in C X 1 3  referred t o  'IW as an internal standard. Carpounds 1 and 2 are described in 

the original paper.4 Eu(fcd13 and Eu(tfc)= were purchased f r m  E. Wrck, m t a d t .  Weigh4 

mounts of LSR were added in increments t o  achieve different lanthanide/substrate mlar ratios and 

the corresponding lanthanide induced chemical sh i f t s  were carefully neaswed. 



separation by L i w i d  Chr-toyaphy Riace ty lce l lu lose  (TAC) 

Th? t e c h n i w  and apparatus f o r  separation of e n a n t i m s  on TAC have been described by several 

authors .2,'1,12 

Analytical: A solution of 5 mg of racemic 1 i n  2 ml of ethanol 95% is injected in one c a l m  A 

(length, 20 on; in te rna l  d i m t e r ,  2.5 on; phase, TAC 15-25 micmns; flow r a t e :  138 mllh; pressure 

drop: 1.35 bar; temperature. 2 5 ' ~  and a k=0.53 was determined using 1.3.5-tri-tert-butylbenzene a s  

r e f e r e n ~ e . ~  A LXB 2138 WICORD S detector  (1 s 254 m) and a 241 M3 Perkm E h  p o l a r i m t e r  ( a  = 

436 mn) were used f o r  the  detection of t h e  ccmpounds. Even i f  that was not possible t o  separate 

the  two e n a n t i m r s ,  (LX close t o  1). t h e  presence by p l a r i m t r l c  mans  of a ( + )  and a ( - )  sipal 

(Actual v o l w e  of e lua te  = 100 ml) pressed us t o  use a recycling technique on TAC t o  get the  

desired e n a n t i m i c  enr ichmnt .  

Semi-preparative: One hundred mg of (?I-L dissolved i n t o  5 ml of ethanol 95% were injected in two 

A m l m s  i n  series a t  a flow r a t e  of 115 ml/h. After  three  T l i c  passages of the  cen t ra l  

f ract ion,  e luted at re tent ion v o l w e s  of e lua te  canprised between 180-222 ml f o r  the  f i r s t  run t o  

eliminate -11 impurities a t  the  f m n t  and a t  the  t a i l  of the  pe&, 25 mg of (-)-enanti- a s  a 

f i r s t  f ract ion [62% ( - )  and 38% ( + )  according t o  ' H  m with E ~ ( t f c ) ~ ]  and 38 mg of (+I-enant icmr 

as a second f rac t ion  157.5% ( + )  and 42.5 ( - ) I  were obtained. 

This work has been financed by CAICYT of S p a r  (Project  Mnnber 326/84). W e  are indebted t o  Dr. G. 

Garez Alarm" of "Centra de Investigacmnes Biologicas" (CSIC, Madrid) who kindly run the 

biological assays. 
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