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The r o t a t o r y  d i spe r s ion  of the ( - ) -N-(c~-phenyle thyl )amides  of the i s o m e r i c  1-phenyl-  
py razo leca rboxy l i c  acids depends on the posit ion of the amido group in the pyrazo le  r ing.  
The dif ference in the s p e e t r o p o l a r i m e t r i c  behavior  of the i s o m e r s  can be used to d e t e r -  
mine the posit ion of a substi tuent  in the pyrazo le  r ing.  The phenylpyrazole  group in-  
duces a pronounced Cotton effect  in the region of i ts  absorpt ion if there  is  conjugation 
between the benzene and pyrazo le  r ings .  The analogy in the s p e c t r o p o l a r i m e t r i c  be -  
havior  of the ( - ) - N - ( a - p h e n y l e t h y l ) a m i d e s  of 1 -pheny lpyrazo le -4 -ca rboxy l i c  and benzo-  
ic acids  a t tes t s  to the a rom a t i c  c h a r a c t e r  of the 4 posi t ion in the pyrazo le  r ing,  which is 
a lso  well  known f r o m  i ts  chemica l  p rope r t i e s .  

A study of the optical  r o t a t o ry  d i spers ion  of the ( - ) -N- ( t~ -pheny le thy l )amides  of benzoic [1], subs t i -  
tuted benzoic  [2], and i s o m e r i c  pyr id inecarboxyl ic  acids [3, 4] has  shown that in seve ra l  c a se s  the t rend of 
the ro t a to ry  d i spers ion  curves  (RD curves)  depends on the nature  of the solvent .  In continuing our inves -  
t igat ions in this d i rect ion,  we have synthesized the ( - ) - N - ( ~ - p h e n y l e t h y l ) a m i d e s  of 1 -pheny lpy razo l eca rb -  
oxylic acids with a carboxyl  group in the 3, 4, o r  5 posi t ions  (I-III) ,  r e spec t ive ly ,  and have m e a s u r e d  the i r  
r o t a to ry  d i spe r s ion  in alcohol and dioxane f r o m  589 to about 220 nm.  

The amides  of pyrazo leea rboxy l i c  acids  a re  also of in te res t  because  there  is  v e r y  l i t t le  informat ion 
in the l i t e r a tu re  regard ing  opt ical ly  act ive compounds containing a pyrazo le  r ing.  Thus it has  been shown 
that the p r e s e n c e  of a pyrazo le  grouping in ep imer i c  methyl  g lycyr rhe t ina t e s  does not affect  the RD curves  
f r o m  280-600 nm [5]. M e a s u r e m e n t s  of the ro t a to ry  d i spers ion  of s eve ra l  s te ro id  py razo l e s  indicated that 
the pyrazo le  r ing,  as a ehromophor ic  s y s t e m  (Xma x 230 nm),  can be opt ical ly  act ive if it is in an a s y m -  
m e t r i c  envi ronment  [6]. In addition, the ro t a to ry  d i spers ion  of a number  of phenylpyrazo les  [7], for  which 
anomal ies  were  obse rved  f r o m  230 to 300 nm,  was studied. 

( - ) - N - ( ~ - P h e n y l e t h y l ) a m i d e s  I - I I I  were  obtained by the reac t ion  of the chlor ides  of the c o r r e s p o n d -  
ing acids with ( - ) -v~-phenyle thy lamine .  Measu remen t s  of the ro t a to ry  d i spe r s ion  of amides  I - I I I  indicated 
that the t rend of the curves  depends substant ia l ly  on the posi t ion of the phenylethylamido group in the 
pyrazole  r ing (Figs.  1-3). Thus II  g ives  RD curves  s i m i l a r  to those of N-benzoy l - ( - ) -o l -pheny le thy l amine ,  
and the "solvent  effect"  c h a r a c t e r i s t i c  for  the l a t t e r  is  mani fes ted :  in alcohol an RD curve  with a posi t ive  
Cotton effect  at 260 nm is  observed ,  while in dioxane and benzene,  negat ive RD curves  a r e  observed ,  which 
could be measu red  only up to 280 nm (Fig. 2) because  of s t rong absorp t ion  and insignificant ro t a to ry  
va lues .  The t rends  of the RD curves  of I and In  a re  independent of the solvent polar i ty .  Moreover ,  in a l -  
cohol and dioxane I g ives  RD cu rves  with a posi t ive  Cotton effect ,  the ampli tude of which depends on the 
solvent:  the rota t ion is l a r g e r  in dioxane than in alcohol (Fig. 1). In alcohol and dioxane III  d isplays  a 
negat ive Cotton effect  at 220 nm,  while only an inflection is obse rved  at 260 nm (Fig. 3). The t rends  of the 
RD curves  of amides  I - I I I  do not change when hydrochlor ic  acid is added. 

*Deceased.  

M.V. Lomonosov Moscow State Univers i ty .  T rans la t ed  f r o m  Khimiya Getero ts ik l ichesk ikh  Soedin- 
enii,  No. 11, pp. 1569-1572, November ,  1970. Original  a r t ic le  submit ted April  10, 1969. 

�9 1973 Consultants Bureau, a division o[ Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher [or $15.00. 

1466 



[M].IO "= 

3O 

25 

4 

2 

-2 

-35 

-4C 

II 
I t  

R 

26o 30D aoo ~nm 

Fig.  1. RD cu rves  of the 
( - ) - N -  (ol-phenylethyl)-  
amide of 1 -pheny lpyrazo le -  
3 -ca rboxy l i c  acid: 1) in a l -  
cohol; 2) in dioxane. 
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Fig.  2. RD curves  of the 
( - ) -  N- (~-phenyle thyl ) -  
amide of 1 -pheny lpyrazo le -  
4 -ca rboxy l i c  acid: 1) in a l -  
cohol; 2) in dioxane; 3) in 
benzene.  
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Fig.  3. RD curves  of the 
( - ) - N - ( a - p h e n y l e t h y l ) -  
amide of 1 -pheny lpyrazo le -  
5 -carboxyl ic  acid: 1) in a l -  
cohol; 2) in dioxane. 

Since there  a re  th ree  ch romophor ic  groups  (phenylpyrazole ,  the benzene r ing of the ~ -pheny le thy l -  
amine group,  and the amide group,  conjugated with the pyrazo le  ring) in molecu les  of amides  I - I I I ,  the ob-  
se rved  RD cu rves  a re  the super impos i t ion  of s eve ra l  Cotton ef fec ts  induced by each of these  c h r o m o -  
phores .  The f i r s t  is  the pos i t ive  Cotton effect  at 265 nm induced by the f i r s t  (~) absorpt ion band of the 
benzene r ing and the absorp t ion  band of the phenylpyrazole  group,  which is a conjugated a roma t i c  c h r o m o -  
phore  [8] [Xmax 267 nm (for I), 263 nm (for II)], while the de te rmin ing  band is  the absorpt ion  band of 
phenylpyrazole  s ince,  as in the case  of the s ta r t ing  ( - ) - (~ -pheny le thy lamine  [9], we did not obse rve  the 
fine s t ruc tu re  of the o~-absorption band of benzene in e i ther  the UV spec t r a  or  the RD cu rves .  The f i r s t  
e x t r e m u m  of this Cotton effect  is  the peak  obse rved  at 280-285 nm,  while the second (a valley) is appa ren t -  
ly over lapped  by the f i r s t  e x t r e m u m  of the negat ive Cotton effect  at 220 nm induced by the absorp t ion  band 
of the amide group conjugated with the phenylpyrazole  sy s t em.  F o r  this Cotton effect ,  only i ts  f i r s t  ex-  
t r e m u m  - a va l ley  at 230-235 nm (Fig. 1) - can be m e a s u r e d .  

It m a y  be a s s um ed  that for  I the t rend of the RD curve  at  260 nm is  de te rmined  by the pheny lpy raz -  
ole grouping,  fixed in conformat ion  Ia  by means  of an i n t r amo lecu l a r  hydrogen bond. In our  p rev ious  
s tudies  we obse rved  that p r e c i s e l y  this  fixing of the ch romophore  grouping [10, 11] as well  as  a d e c r e a s e  
in the labi l i ty  of subst i tuents  a t tached to n i t rogen [1-4] leads  to pos i t ive  RD curves  and pos i t ive  Cotton ef -  
fec ts  for  ( - ) - (~ -pheny le thy lamine  and (+) -~-benzyle thy lamine  de r iva t ives .  However ,  the re tent ion of the 
t rend of the RD curves  on dilution of the solut ions with hydrochlor ic  acid,  which should have disrupted the 
hydrogen bond, con t rad ic t s  this explanation.  

/CH3 

~ - - C - - N - - C H  

. . . .  ~ \C6H 5 

I 

Simi lar  fixing of the conformat ion  is imposs ib le  for  amide H. However ,  if  one cons ide r s  the "solvent  
effect"  to be a consequence of m e s o m e r i s m  of the amide group [1-4], the s tate  in alcohol should be close 
t o t h e  l imit ing fo rmula  IIb,  i .e . ,  to a s t ruc tu re  with fixed bonds about the ni t rogen.  As a resu l t ,  a pos i t ive  
Cotton effect  is obse rved  at 260 nm for  II  in alcohol,  but i ts  ampli tude i s  cons iderab ly  l e s s  than for  amide  I. 
(See s cheme ,  top of page 1468.) 

In nonpolar  solvents ,  the s ta te  of the amide group approaches  l imi t ing  fo rmula  IIa ,  i .e . ,  a s t ruc tu re  
which is  m o r e  eonformat iona l ly  labi le  than IIb,  so that v e r y  smal l  ro ta t ions  and negat ive RD cu rves  up to 
280 nm a re  obse rved  in dioxane and benzene (Fig. 2). 
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In Ill  the p r e s e n c e  of a bulky substi tuent  in the 5 posit ion (next to the phenyl group) leads to d i s rup-  
tion of the coplanar i ty  of the phenyl group with the pyrazole  r ing,  i .e . ,  conjugation van ishes .  This  is  de-  
tected f rom the hypsochromic  shift of the absorpt ion  band for  5-subst i tu ted  py razo l e s  [12]. Thus,  for  III ,  
only the pyrazo le  r ing i t se l f  r a t h e r  than the conjugated a roma t i c  ehromophore  - the phenylpyrazole  g roup-  
ing - will be the de termining  grouping f r o m  230 to 270 nm.  In the case  of III  we are  dealing with a con- 
fo rmat iona l ly  labile  sys t em,  and this is  p robab ly  the r ea son  that the Cotton effect  a s soc ia ted  with the 
pyrazo le  chromophore  is  not mani fes ted  on the RD curves  of III: only a deflection, which apparent ly  c o r -  
responds  to a v ~ 7r* t rans i t ion  in the pyrazo le  r ing (kmax  240 nm),  is obse rved  at 260 nm. 

It m a y  be a s sumed  that the Cotton effect  induced by this t rans i t ion is  masked  by the s t rong negat ive 
Cotton effect ,  the r e a s on  for  which, as in the case  of I and II,  is  the absorpt ion band of the amide grouping 
conjugated with the pyrazo le  r ing (Fig. 3). 

C6H5/ ~l~l ii I 

All of the ( - ) - N - ( ~ - p h e n y l e t h y l ) a m i d e s  of the i s o m e r i c  1 -phenylpyrazo lecarboxyl ic  acids  studied 
give a negat ive Cotton effect  in the region of amid~-group absorp t ion .  It i s  na tura l  to assoc ia te  this  with 
the fact  that the amide grouping is  d i rec t ly  at tached to an a s y m m e t r i c  carbon a tom whose configuration is 
the same in all of our  compounds.  

EXPERIMENTAL 

The measurements were made with a JASCO spectropolarimeter with 0.i- and 0.01-drmlong tubes. 

The UV spectra in alcohol were measured with a "CARY-14" speetrophotometer. The IR spectra were 

measured with a UR-20 spectrometer. 

The l-phenylpyrazolecarboxylic acids were obtained via well-known methods. The appropriate l- 

phenylpyrazolecarboxylic acid (0.05 mole) and 15 ml of SOCI 2 were refluxed on a water bath for I0 h, ex- 

cess SOC12 was removed in vaeuo, and the residue was heated to i00 ~ at 3 ram. A solution of 0.I mole of 

(-)-~-phenylethylamine ([~]D -41~ in 60 ml of ether was added, the precipitated salt was filtered, the 

ether solution was evaporated to dryness, and the residue was recrystallized from benzene-hexane (i : 2). 

(-)-N-(a-Phenylethyl)amide of l-Phenylpyrazole-3-carboxylie Acid (1). This was obtained in 57% 

yield and had mp 127~ ~max 267 nm, log e 4.23; P 3355, 1540 cm -i (NH), 1650 cm -I (CO). Found %: C 

74.1, 74.1; H 6.0, 6.0. CisHITN30. Calculated %: C 74.2; H 5.9. Rotatory dispersion (in alcohol, c 0.029): 

3480 ~ (350 nm), 25,600 ~ (285 nm, peak) ; -47,000 ~ (235 nm, valley), -28,600 ~ (215 nm); (in absolute alcohol + 
HCI, e 0.032): 2400 ~ (350 nm),18,400 ~ (285 nm, peak), -32,200 ~ (240 nm, valley), -13,800 ~ (215 urn); ~n di- 

oxane, c 0.020): 4300 ~ (350 nm), 33,200 ~ (285 nm, peak), -39,000 ~ (240 nm, valley), -24,600 ~ (225 nm); (in 

dioxane + HCI, c 0.043): 4260 ~ (350 nm), 25,300 ~ (285 nm, peak), 12,700 ~ (275 nm). 

(-)-N-(~-Phenylethyl)amide of l-Phenylpyrazole-4-carboxylic Acid (If). This was obtained in 63 % 
yield and had mp 174~ ~max 263 nm, log ~ 4.30; v 3340, 1565 cm -i (NH), 1640 cm -I (CO). Found %: C 

74.5, 74.2; H 5.5, 5.6. Rotatory dispersion (in alcohol, c 0.022): 531 ~ (350 nm), 13,290 ~ (285 nm, peak), 
-16,900 (240 nm, valley), 21,400 ~ (215 nm); (in absolute alcohol + HCI, c 0.020); 2020 ~ (350 nm), 8670 ~ 

(285 nm, peak), -33,200 ~ (240 nm, valley), - 17,300 ~ (225 nm); (in dioxane, c 0.061) : - 523 ~ (350 nm), - 1900 ~ 

(290 nm); (in benzene, c 0.36): -194 ~ (589 nm), -849 ~ (334 nm); (in dioxane + HCI, c 0.103): -562 ~ (350 

nm), -984 ~ (310 nm). 
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( - ) -N-(c~-Phenyle thy l )amide  of 1 - P h e n y l p y r a z o l e - 5 - c a r b o x y l i c  Acid (II1). This  was obtained in 41% 
yield and had mp 147~ ~ m a x  240 nm,  log e 4.13, v 3300, 1550 c m  -x (Nit), 1650 cm -1 (CO). Found %: C 
74.0, 74.0; H 5.8, 5.7. Rota to ry  d i spe r s ion  (in alcohol,  c 0.067)- - 1650  ~ (350 n m ) , - 3 9 2 0  ~ (275-285 nm),  

- 13,600 ~ (240 nm,  val ley) ,  22,400 ~ (215 nm) ; (in absolute alcohol + HC1, c 0.059) : - 1670 ~ (350 nm),  - 5400 ~ 
(290 nm),  - 7 8 9 0  ~ (275 nm) ,  -14 ,700  ~ (250 nm); (in dioxane, c 0.085) : - 1020 ~ (350 nm),  - 6870  ~ (240-264 nm),  
-13 ,750  ~ (235 nm,  val ley) ,  0 ~ (220 nm); (in dioxane + HC1, c 0.092): - 1 3 3 0  ~ (350 n m ) , - 7 5 8 0  ~ (264 nm).  
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