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A S Y M M E T R I C  N O N B R I D G E  N I T R O G E N  

21.* 1-A LKOXY-2,2- BIS(TRI FLUOROME THY L)A ZIRIDINES 

R.  G. K o s t y a n o v s k i i ,  A. V. P r o s y a n i k ,  
A. I .  M i s h c h e n k o ,  N. L.  Z a i c h e n k o ,  
I .  I .  C h e r v i n ,  a n d  V. I .  M a r k o v  

UDC 542.91 : 541.63 : 547.71 

Certain general rules and limitations exist in the syntheses of aziridines by the reactions of N-substituted 
iinines of hexafluoroacetone and mesoxalic ester  with diazoalkanes [scheme (1)]o For example, the cycload- 
dition of CHIN2 is facilitated, while the stability of the intermediate triazoline increases,  with increase in the 
electronegativity of X [2, 3]. 

Rs c=Nx c~2NN n ~ .  sv,~t or n + . . ~  �9 ns~.~x (1) 

R = CF s, CO2R' 

The high +IV[ effect of X (X = Me2N) prevents reaction with CH2N9 in the case of hexafluoroacetone dimethylhy- 
drazone. This is explained by hindrance to nucleophilic attack by the CHgN 2 due to the contribution of form A, 
which is fixed due to a decrease in the barr ier  of rotation around the C = N bond when compared with h~exafluoro- 
acetone O-tosyloxime, with which CH~N~ easily reac ts  [2]. 

11. .~Me~ 
\C- N f 
/ 

B 
(A) 

In the dimethylhydrazone [4], when compared with the O-tosyloxime of mesoxalic ester [5], the barrier 
of rotation around the C = N bond is also considerably lower. And, as it proved, like the first it remains un- 
changed even when treated with a large excess of ethereal CH2N 2 for a month at ~ 20~ The easy addition of 
CH2N 2 is known for the second compound [3]. With decrease in the +M effect of X (X =RO) the addition of 
CH2N z is hindered and is not observed when the O-alkyloximes of hexafluoroacetone [2] and mesoxalic ester [3] 
are treated for a short  time. However, the long treatment of the latter (2 weeks) with excess CH2N 2 leads to 
reaction by Scheme (1) [3]. 

In the present  paper it  was shown that, under analogous conditions, the hexafluoroacetone O-alkyloximes 
(Ia)-{Ie) (Tables 1 and 2) also reac t  normally with CHzN z. (See Scheme 2, next page.) 

Here stable triazolines (IIa)-(IIe) (Tables i and 3) were obtained, the photolysis and thermolysis of which 
give in good yields the 1-alkoxy-2,2-bis(trffluoromethyl)aziridines {IIIa)-{IIIe) as nearly equivalent mixtures 
of the dias tereomers  (based on the PMR spectra before distillation) (Tables 1 and 4). In contrast  to the mes-  
oxalic es ter  O-alkyloximes [3], the formation of the products of Inser t ing~H 2 at the C--CF 3 bond was not 

* See [1] for Co_mmunication 20. 

Institute of Chemical Physics, Academy of Sciences of the USSR, Moscow. Chemical-Technological Insti- 
tute, Dnepropetrovsk. Translated from Izvestiya Akademii Nauk SSSR, Scriya Khimicheskaya, No. 4, pp. 882- 
888, April, 1980. Original art icle submitted March 1, 1979. 
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RBr(RCI) CH2N~ ( 2 )  
(CF~)zC=NOH K2C(h, MeCN ~ (FaC)2C=NOR - ' ~ - >  

(Ia)--(Ie) 

(CFa)~ f'--N, OR (CFa)~.. 

(IIa)-  (IIe~ (IIIa)-(IIle~ 

R=PhCH~ (a), EtO2CCHz {b), MeO~CCHMe (c), i-PrO2CCHMe (d), t-BuO2CCHMe (e) 

o b s e r v e d  in al l  of  the inves t iga t ed  ca se s .  The s a m e  as  hexa f luo roace tone  O - m e t h y l o x i m e  [2], when (Ia) is  
t r e a t e d  for  a s h o r t  t ime  with d i a z om e t ha ne  i t  i s  r e c o v e r e d  unchanged  a l m o s t  quant i ta t ive ly .  Amide  (If), o b -  
ta ined by the a m m o n o l y s i s  of  (Ic) (Scheme 3), does  not  r e a c t  wi th  CH2N2, s ince  i t  is  p r a c t i c a l l y  insoluble  in 
e t h e r :  

(Ic) Meo:~eo~a (CF,)~C NOCH(Me)CONH2 (If) (3) 

The c o r r e s p o n d i n g  az i r id ine  (Illf) wa s  obta ined  by the a m m o n o l y s i s  of  (IIIc): 

NFo + (CF3)2 I\NOCH (Me)CONH= Recrystallizati~ (4) (IiIc) 
MeOHIMeONa l J  C6H6 

(IIIf) 

A s ingle  r e c r y s t a l l i z a t i o n  of  (]/If) f r o m  be nz ene  g ives  the d i a s t e r e o m e r i c a l l y  pure  r a c e m a t e  (III 'f). 

The s t r u c t u r e  of a l l  of the s y n t h e s i z e d  compounds  was  c o n f i r m e d  by e l e m e n t a l  ana lys i s ,  and by the IR 
and NMR s p e c t r a .  I t  should  be men t ioned  that  in the O e t h e r s  of hexa f luo roace tone  ox ime ,  the s a m e  as  in the 
O e t h e r s  of i s o n i t r o s o m a l o n i c  ac id  [7] and o ther  o x i m e s  [8], the a lkoxy group,  when c o m p a r e d  with the u n s h a r e d  
e l e c t r o n  pa i r  of N, ha s  a s l ight  sh ie ld ing  effect  [ 6 B _ C F a - S A _ C F a  =" 2 ppm (see Table 2)], w h e r e a s  in the t o r -  

Y 
r e s p o n d i n g  a lkoxyaz i r i d ine s  i t  s t r ong ly  desh ie lds  the c ls  subs t i tuen t  of  the r i n g  ( ~ B _ C F a - 6 A _ C F  3 8 ppm,  
6 H B - S H A  =~ 0.4 ppm  (see Table  4), ~ H B - ~ H A  ~ 0.35 ppm [3, 6]). The d e g r e e  of  hyb r id i za t i on  of  the N a t o m  is  
p robab ly  the d e t e r m i n i n g  va lue  fo r  the sh ie ld ing  effect .  

In examin ing  the ASIS e f fec t s  [8] of  the C subs t i tuen t s  i t  was  unexpec ted ly  found that  the condi t ion of  p r e -  
dominan t  so lva t ion  by benzene f r o m  the s ide  of the lowest  e l e c t r o n  dens i ty ,  the desh ie ld ing  subs t i tuen t  on N, is  
fulf i l led only fo r  the O e t h e r s  of unf luor ina ted  o x i m e s  [3, 7, 8]. High va lues  of  the ASIS ef fec t  a r e  o b s e r v e d  
f r o m  the s ide  of  the sh ie ld ing  subs t i tuen t  ( r e spec t ive ly  a lkoxy g roup  o r  u n s h a r e d  e l e c t r o n  pa i r )  in the c a s e  of  
the O e t h e r s  of hexa f luo roace tone  ox ime  (see Table  2) and a lkoxyaz i r i d ines  (see Table  4, [3, 6]). 

The ac t iva t ion  p a r a m e t e r s  of N i n v e r s i o n  w e r e  d e t e r m i n e d  fo r  the d i a s t e r e o m e r i c  a lkoxyaz i r i d ines  (] /Ic)-  
(IHf) (Table 5). In  the c a s e  of (IIIc) a IowAv of  the s igna l s  of  the MeO g roup  of  the d i a s t e r e o m e r s  m a d e  i t  
poss ib le  to f ind the i n v e r s i o n  b a r r i e r  f r o m  the m e r g i n g  of  the s igna l s .  In the o ther  c a s e s  the r a t e  of  t r a n s i t i o n  
to the equ i l i b r i um  amoun t  of  the d i a s t e r e o m e r s  was  studied.  The conf igura t iona l  s tab i l i ty  of the 1 - a i k o x y - 2 , 2 -  

TABLE 1. 

o o 

(Ia) 88,0 
(I5~ 72,0 
(IC) 53,0 
(Id~ 62,5 
(Ie) 36,7 
(If) 92,5 

(IIb) 60,0 
(IIc) 64,4 
(Ild~ 73,3 
(IIc) 75,0 
(IIIa) 7,,3 
(IIIb) 62,5 
(IIIC) 70,9 
(IIld) 83,3 
(IIIe) 50,0 
(IIif) 86,7 
(II]f') 43,3 

C h a r a c t e r i s t i c s  of  Syn thes ized  Compounds  

77-78(25) 
72-74(44) 
63-65 (38) 

73(33) 
69-70(26) 

mp 
132-t33 

95-9~(3o) 
87-88(20) 

73(30) 
96 -98 (28) 

90(20) 
mp 68--7C 
mp tOl 

v, cm'l 

l 
(mol, layer) 

i,4i95 1622 
t,34t9 t628 
1,348511629 
,,3537 11625 
1,3540 1629 

I - i t6'6 
,393311567 b 
388i 1561 b 
3888 ,565b 

, : 3 9 , 0 1 , 5 6 4  b 
i,429313096 c 
i,3653131 a5 c 
1,367t 13116c 
1,3700 [3119c 
i,3760 3i2ic 

- 3120c 
- 3i20c 

Found (calculated), % 

G 

~,3i (44,29) 
1750 i30,98 (31,48) 
i746 13i,3, (3i,48) 
,732 36,49(36,62) 
i735 38,96(38,84) 
1657,122,66 (22,58) 
,680 I 
1748 31,i2 (3t,08) 
t742 3,,08 (31,08) 
,745 35,8, (35,62) 
i742 37,52(37,6,) 

- 46,,9 (46,33) 
,746 134,02(34,,8) 
i750 34,34(34,,8) 
i745 38,82(38,84) 
i742 4,,03 (40,87) 
i665 3,,72 (3i,59) 
i665 - 

2,87 (2,60) 
2,65(2,64) a 
2,64(2,64) 
3,70(3,76) 
4,t5 (4,23) 
2,24(2,39) 

2,86 (2,93) 
2,98 (2,93) 
3,79(3,88) 
4,51 (4,34) 
3,05(3,18) 
3,19 (3,23) 
3,34(3,23) 
4,30 (4,23) 
4,57 (4,68) 
3,46 (3,61) 

5,35 (537) 
5,21 (5,24) 
5,42 (5,24) 
4,4i (4,74) 
4,65(4,53) 

li,30(li,ii) 

13,57 03,59) 
i3,55(13,59) 
i2,64 (i2,46) 
12,ti (ti,96) 
5,01 (4,9i) 
5,01 (4,98) 
4,99(4,98) 
4,60(4,53) 
4,4i (4,33) 

i0,63 (10,52) 

a) F, %: 42.65(42.68).  b) v N = N .  c) v CH- r ing .  
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TABLE 2. NMR Spectra of Hexafhoroacetone O-Alkyloximes a 

A-CFs\c=N 
B-CF/" \ O R  

PMR spectrum 19F NMR spectrum 
7.ompound ! 

CO2CHMe CO2CH ] NOCH~e NOCH JAB ~ 

(Ia) 

(Ib) 

(Ic) 

(IO 

(ie) 

(If) 

i,28 
(0,55) 

t,i9; i,20 
(0,35) ; (0,36) 

i,39 
0,26) 

7, 30b 

(o 88) 
340 4 t55 8) (0 45) 

t 53 
(o 5) (0 48) 

t 

i 27 

5,30 
(0,29) 
4,76 

(0,68) 
4,91 

(0,4i) 
4,8i 

(0,40) 
4,73 

(0,37) 

B-CF3 A-CFa 

-h,64 -i3,o, 
(-0,54) (-0,38) 
-ii,27 -i3,9 
(-0,33) (-0,33) 
-11,55 -i3,42 
(-o,45) (-o,51) 
-ii,6i -i3,45 
(-0;49) (-0,49) 
-II,56 -13,39 
(-0,60) (-0,54) 
-2,0 -0,70 

7,25 
(7,25) 
6,53 , 

(6,53) 
6,0 

(6,0) 
6,12 
(6,t2) 
6,50 

(6,50) 
9,t8 

a) 5 m o l e  % so lu t ions  in CC14, and CD3OD fo r  (If); 6, p p m  f r o m  
HMDS (1H) and f r o m  CF3CO2H (19F); J ,  Hz; J M e C H ~ = J M e C H = 7 . 0 H z ;  
the v a l u e s  of the ASIS e f f ec t  in p p m  [6] a r e  g iven  in p a r e n t h e s e s .  
b) Ph .  

T A B L E  3. NMR S p e c t r a  of 1 - A I k o x y - 5 , 5 - b i s ( t r f f l u o r o m e t k y I ) - A z -  
1 , 2 , 3 - t r i a z o l i n e s  a 

Com - 
pound 

( l la)  

(IIb) 

(IIc) 

(Ild) 

(Ile) 

PMR spectrum 

CO2CHM_ e 

i,24 
(0,43) 

t,21 
(0,28) 
t,40 

(0,t5) 

CO2CH 

4,16 
(0,31) 
3,82 
(0,44) 
4,44 

(-0,44) 

NOCHMe 

7,38 b 

1,50 
(0,28) 
t,46 

(0,23) 
i,41 

(0,t7) 

NOCH 

5,i8 
(0,i5) 
4,69 

(0,33) 
4,80 

(0,05) 
4,94 

(0,38) 
4,45 

(-0,03) 

CH2N= 

4,68 
(0,60) 
4,59 

(0,55) 
4,85 

(0,72) 
4,68 

(0,80 
4,62 

(0,63) 

tgF NMR 
~pectrum 

CF3 

-8,25 
(-0,78) 
-8,25 

(-0,38) 
-8,t8 

(-0,39) 
-8,20 

(-0,28) 
-8,42 

(-0,48) 

a,  b) See Tab l e  2.  

b i s ( t r i f l u o r o m e t h y l ) a z i r i d i n e s  i s  a p p r o x i m a t e l y  the s a m e  as  tha t  of  the d i a z i r i d i n e s  [12], and consequen t ly  i s  
su f f i c i en t  fo r  s e p a r a t i o n  into the an t ipodes  under  conven t iona l  condi t ions .  

E X P E R I M E  N T A  L 

�9 The s p e c t r a  w e r e  m e a s u r e d  on J eo l  J N M - C 6 0 - H L  (60 MHz) and T e s l a  BS-487c  (80 MHz) s p e c t r o m e t e r s ,  
and on a UR-20  s p e c t r o p h o t o m e t e r .  

H e x a f l u o r o a c e t o n e  O - B e n z y l o x i m e  (Ia). With cool ing  and s t i r r i n g ,  to a so lu t ion  of 9.1 g of h e x a f l u o r o a c e -  
tone  o x t m e  in  30 m l  o f  MeCN w e r e  s lowly  added  in s e q u e n c e  6.9 g of  f ine ly  g round  K2CO 3 and 6.3 g of  benzyl  
ch lo r ide ,  and  the  m i x t u r e  w a s  s t i r r e d  fo r  5 h and then  le t  to  s tand  o v e r n i g h ,  The  p r e c i p i t a t e  was  s e p a r a t e d ,  
w a s h e d  we l l  wi th  MeCN, the s o l v e n t  w a s  r e m o v e d ,  and the r e s i d u e  w a s  v a c u u m - d i s t i l l e d  to give  11.9 g (88%) of  
(Ia). C o m p o u n d s  (Ib)-(Ie)  w e r e  ob ta ined  in a s i m i l a r  m a n n e r  ( see  Tab le  1). 

H e x a f l u o r o a c e t o n e  O - ( a - C a r b a m o y l e t h y l ) o x i m e  {If). A so lu t ion  of : l : 0 g  (4 m m o l e )  of  (Ic), 0.3 g (17 
m m o l e )  of  NH~ and a c a t a l y t i c  a m o u n t  of  MeONa in 2 m l  of  abs .  MeOH w a s  kep t  fo r  2 w e e k s  a t  20~ Af te r  
r e m o v a l  of  the  s o l v e n t  we  ob ta ined  0.93 g (92.5%) of (If) ( see  Tab le  1). 

1 - B e n z y l o x y - 5 , 5 - b i s ( t r i f l u o r o m e t h y l ) - A ~ - l , 2 , 3 - t r i a z o l i n e  (IIa). A m i x t u r e  of 5.4 g of  (Ia) and e x c e s s  
CH2N 2 in  e t h e r  so lu t ion  w a s  kep t  f o r  2 w e e k s  a t  20 ~ The s o l v e n t  w a s  r e m o v e d  in vaeuo ,  and the r e s i d u e  w a s  
c h r o m a t o g r a p h e d  on a c o l u m n  ( s i l i ca  ge l  L 100/160~,  CHCI3) , to g ive  3.6 g (60%) of (Ha). Compounds  (IIb)-(IIe)  
w e r e  ob t a ined  in a s i m i l a r  m a n n e r  ( see  Tab le  1). 
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TABLE 5. Act ivat ion P a r a m e t e r s  of Nitrogen Invers ion  in Alkoxy-  
az i r id ines  a 

s OCH(Me)R 

Com- I 
pound I R 

,(IIIC) CO~e 
(IIId) CO~Pr-i 

(IIIr CO2Bu-t 

(III f) CONH, 

I Ph2O I 

C~I, i C,I-Is I 
CDaOD I 

192 (T 11.1~ I 
~ o  p~=o,sHz I ~/5~ 3m3 o,~ ,,78 2m 

(t,5+0,3) (28,7i-0,i) MeC I i00 ]&9/5i 66/3& --0,&9 2,9 +0,5 28,i-.h0,i 

MesC ] i00 I 50/50 66/3 L- --0,~9 (i t~5:~0,2) (28,7-1-0,t) 
o,3o+o,o~ ~9 o+o,~ Mec I 90 i ioo/o 6s/32 -o,s6 r (~',~+o.~) 

diastere- i o J~ ] a-*~ 

~ Isec =z " Ikcal/ 
Irium ] "~ ,.~ [ at T ~rnole 

I 
0,2 
0,8 

0,9 

3,5 

a) Based on the t e m p e r a t u r e  of merg ing  for  (IHc) and for  the o ther  
compounds - f r o m  the ep imer i za t i on  r a t e  when 5 mole  % solut ions 
a r e  hea ted  (accuracy  * 0.1 ~ in evacuated  sea led  ampuls  by m e a s u r -  
ing the in tegra l  in tens i ty  of the s ignals  of the indicated groups.  
The ep imer iza t ion  r a t e  constants  (kep) were  calculated by the 
method of l eas t  s q u a r e s  [9]. The invers ion  r a t e  constants  (kin v) 
w e r e  de te rmined  f r o m  the kep of the r e v e r s e  equi l ibr ium process .  
The change in the f r e e  ac t ivat ion energy  of the invers ion  (AG ~) 
was  found f r o m  the Eyr ing equation [10], AG~ (from the equation 
AG~5=AG ~ + R (T--298) [11], while the ha l f - r eac t ion  t ime  (~'l/~-) 
was  found f r o m  the equation for  f i r s t - o r d e r  reac t ions .  

1 -Benzy loxy-2 ,2 -b i s ( t r i f luo romethy l )az i r id ine  (IIIa). A solution of 3.1 g of (Ha) in 50 ml  of CC[ 4 was 
photolyzed for  6 h (PRK lamp,  250 W). The r e s idue  f r o m  r e m o v a l  of the solvent  was vacuum-distiLLed to give 
2.0 g (71.3%) of (IIIa). Compounds (IIIb)-(llIe) w e r e  obtained in a s im i l a r  manner  (see Table 1). When t r i -  
azol ines  (IIa)-(IIe) a r e  kept in the dark  a t  N 20 ~ for a month they a r e  quanti tat ively conver ted  to the c o r r e -  
sponding a lkoxyaz i r id ines  (IIIa)-(IIIe).  

O-~ -Carbamoy le thy l )oxy-2 ,2 -b i s ( t r i fLuorome thy i ) az i r i d ine  (llIf). A solution of 0.8 g (3 mmoles )  of (IIIc), 
0.3 g (17 mmoles )  of NH3, and a ca ta ly t ic  amount  of MeONa in 2 ml  of abs.  MeOH was  kept  for  2 weeks at  20 ~ 
After  r e m o v a l  of the solvent  we obtained 0.7 g (36.7%) of (filf) (see Table 1). 

Dias te reomer ica lLy  Pu re  R a c e m a t e  of O- (~ -CarbamoyIe thy i )oxy-2 ,2 -b i s ( t r f f luo romethy l )az i r id ine  (IIIP). 
A solution of 0.6 g of (TTTf) in 30 ml  of C6H 6 was evapora ted  a t  ~ 20 ~ for  1 day to a volume of 15 mL The ob- 
tained c r y s t a l s  w e r e  f i l t e red  to give 0.26 g (43.3%) of (IIIP) (see Table 1). 

C O N C  L U S I O N S  

1. When t r ea t ed  with excess  d iazometbane  for  a long t ime  the O-a lky lox imes  of hexaf luoroacetone  f o r m  
s table  t r i azo l ines ,  which on phote lys is  or  thermoLysis  give the cor responding  1 -a lkoxy-2 ,2 -b i s ( t r i f IuoromethyD-  
az i r id ines .  

2. The conf igurat ional  s tabi l i ty  of the 1 -a lkoxy-2 ,2 -b i s ( t r i f luo romethy l )az i r id ines  is  sufficient  to p e r m i t  
their  s epa ra t i on  into the antipodes.  The de r iva t ives  with an a s y m m e t r i c  center  in the subst i tuent  on oxygen 
w e r e  s e p a r a t e d  into the d i a s t e r o m e r s  by r ec rys t a l l i za t ion .  

1.  

2. 

3. 
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R E A C T I O N  O F  T R I C H L O R O A C E T Y L  I S O C Y A N A T E  

W I T H  S O M E  f l - D I K E T O N E S  

B.  A .  A r b u z o v ,  N. N. Z o b o v a ,  
a n d  S. K. Y a k u p o v a  

UDC 542.91 : 547.491.3 : 547.442.3 

The reac t ion  of t r i ch lo roace ty l  i socyanate  (I) with benzoylacetone (II) and 2 -ace ty l - l - cyc lopen tanone  
(HI) was studied.  Taking into considera t ion the k e t o - e n o l  t au to m er i sm  of fi-diketones and the resu l t s  of our  
prev ious ly  studied reac t ions  [1], i t  may  be expected that the react ion of (I) with (II) will p roceed  by the follow- 
ing scheme:  

Ph CH Me 
\ c  J N o /  

[ li ~ PhCCH2CMe 
o o H i~ 

\ H"'" 0 0 

~ q-CCI3CONCO 
o 

CC13CNHCOC=CHCMe 
II I1 I 
0 0 Ph 

(IV) 

Ph CH Me 
\ / % /  

C c 
it I 
o o 

H 
vT +CChCONCO 

PhCCH=COCNHCCCI~ 
11 1 J! ii 
0 Me 0 0 

(v) 

Actually a mixture  of i s o m e r s  (IV) and (V) was isolated f r o m  the reac t ion  mixture ,  as was evidenced by 
the data of the IR and PMR spec t ra  and th in- layer  chromatography (TLC). The IR specl~um of the (IV)-(V) 
mixture  has the bands (~, cm-1): 3260, with a shoulder  at 3175 (NH), 1630 (CH=CCO), 1690 (CCONH), 1760 
(OCONH), and 853, 850 (CCI). In the PMR spec t rum of the mix ture  of i s o m e r s  is observed  f r o m  file protons of 
the Me groups a s inglet  with 8 2.20 ppm for (IV), and a doublet with 2.05 and 2.12 ppm, ~J=2.5 Hz for (V), two 
multiplets  with 8 7.54 and 7.96ppm f r o m  the protons of the Ph groups,  f r o m  the protons of the =CH groups a 
s inglet  with 8 6.21 ppm for  (IV) and a quar te t  with 8 5.90 ppm, 4J=2.5 Hz for  (V), and a s inglet  with 8 9.11 ppm 
f rom  the protons  of the NH groups of one i somer ,  while the s igna l  oI the other  i somer  is apparent ly masked by 
the signals of the protons of the Ph groups. The s p i n - s p i n  coupling of the protons of the MeC = CH f ragment  in 
(V) is in ag reemen t  with the data given in [2, 3]. A compar i son  of the in tegra l  in tensi t ies  of the signals of the 
protons of the Me groups r evea l s  that the ra t io  of the (V) : {IV) is  1 : 3.5, which is  in ag reemen t  with the data on 
the somewhat  g rea t e r  thermodynamic  stabil i ty of the tautomer  with an enolized PhC--O group in the ease  of 
benzoylacetone [4]. We were  able to obtain the pure  (IV) by f rac t ional  r ec rys ta l l i za t ion .  In f ra red  spec t rum 
(G cm-1): 3385, 3210 (NIt), 1760 (OCONH), 1705 (CCONH), 1620 (CH=CC=O).  P1VIR spec t rum (8, ppm): 2.13. 
s (Me), 5.46 s (=CH), 7.16 m (Ph), 8.42 br. s (NH). 
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