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A stable  amide ni t rogen py ramid  is  known only for  br idge bicycl ic  s y s t e m s  with the ni trogen in the 
"head" of the br idge [1]. The data on the slow invers ion  of amide ni t rogen in an open chain proved to be 
wrong; they co r re spond  to hindered rotat ion,  which is observed  in biphenyls [2]. Our prev ious  a t tempts  
to build a s t e r i ca l ly  hindered nonplanar  group with the ni t rogen in an open chain also proved unsuccessfu l  
[3]. 

The p y r a m i d a l  amide  ni t rogen could be recorded  in the N-acy le thy len imines  by the x - r a y  s t ruc tu re  
ana lys i s  and e lec t ron  diffract ion method [4]. However ,  on the NMR t ime scale  the ni t rogen invers ion  in the 
N-acy le thy len imines  is  quite rapid and it can be r e t a rded  only by adding m e s o m e r i c a l l y  pos i t ive  subs t i -  
tuents to the carbonyl  group,  which compet i t ive ly  reduce the amide conjugation with the az i r id ine  ni t rogen 
[5]. On the bas i s  of these data a rule  was  formula ted  that the amide conjugation is weakened when the n i t r o -  
gen is contained in a t h r e e - m e m b e r e d  ring [6] due to an i nc r ea se  in the invers ion  b a r r i e r  of the ni t rogen 
and a d e c r e a s e  in i ts  +M capaci ty .  A subs tant ia l  i nc rease  in the invers ion  b a r r i e r  of the ni t rogen in d i -  
az i r id ines  and oxaz i ranes  [7] when compared  with the az i r id ines  [8] should lead to an i nc rea se  in the 
p y r a m i d a l  s tabi l i ty  of the amide  ni t rogen in the co r respond ing  acyl  der iva t ives .  

The p y r a m i d a l  configurat ion of ni t rogen and its  slow invers ion  on the NMR t ime scale  we re  p r o v e d  
in the p r e s e n t  p a p e r  for  de r iva t ives  (II)-(X), which w e r e  obtained f rom 3 ,3-d imethyld iaz i r id ine  (I), and 
a l so  for  N-acy loxaz i r ane  (XVI) {Table 1). The indicated rule  and the theory e x p r e s s e d  in [6] that the amide 
conjugation with the d iazi r id ine  and oxaz i rane  ni t rogen is weakened were  conf i rmed in this manner .  

A check of the configurat ion of the N - a c y l  n i t rogen in 1 - aay l -2 - a lky l -3 ,3 -d ime thy ld i az i r i d ine s  based 
on the NMR spec t r a  is compl ica ted  by the fact  that if  a configurat ional ly m o r e  s table  N-a lky l  ni t rogen is 
p r e s e n t  the me thy l  groups  of the r ing a r e  nonequivalent  outside the dependence on the configurat ion of the 
N - a c y l  ni trogen.  F o r  example ,  for  PhNHCONC(Me2)NMe in Ph20 the methy l  groups  of the r ing a re  non-  

equivalent  both at 36 (Av 2.4 Hz) and at  100 ~ (Av 1.2 Hz) [9]. In N-monoacy ld iaz i r id ines  (II)-(IV) and 
vinylog (V) this difficulty could be e l iminated.  It p roved  that the acyld iaz i r id ines  a r e  so s table  in acid that 
they could even be obtained via the acid ch lor ides  without binding the HCL Consequently,  the configurat ion 
of the N - a c y l  ni t rogen could be checked by adding CD3COOD under  the conditions of rapid NH exchange 
(SNH_OH ~ 8-9 ppm),  which is equivalent  to i ts  effect ive  flattening. The invers ion  b a r r i e r  does not change 
with i nc rea se  in the acid concentrat ion.  

A d e c r e a s e  in the p y r a m i d a l  s tabi l i ty  of the N-acy l  ni t rogen when going f rom (II) and {III) to (IV) is 
due to a d e c r e a s e  in the compet i t ive  conjugation of the subst i tuent  with the carbonyl  group and a c o r r e -  
sponding enhancement  of the amide conjugation with the ni t rogen of the ring. A s i m i l a r  effect  is observed  
in the az i r id ine  analogs Me2NCON(CH2) 2 (Tin -86  ~ AG ~ 10.8 k c a l / m o l e ) ,  MeOCON(CH2) 2 (Tm -138 ~ 
AGr 7.6 k c a l / m o l e )  [5]. Re ta rded  ni t rogen invers ion  under  the conditions of rapid NH exchange can a lso  
be obse rved  for  the N-acy ld iaz i r id ine  vinylog (V), in con t r a s t  to the azi r id ine  analog, where  the invers ion  
ra te  of the ni t rogen is sl ightly too g rea t  [5, 10]. The s ignals  of the protons  and methy l  groups  of the r ing 
a r e  not spl i t  and do not b roaden  at - 5 0  ~ in the s p e c t r a  of  (CH2)2NCH = CHCOOMe ( c i s / t r a n s  = 1) and c i s -  
Me2CCH2NCH= CHCN (in CH2C12). The invers ion  p a r a m e t e r s  of (IV) and the vinylog (V) d i f fer  slightly. 
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Fig. 1. NMR spec t r a  (60 MHz) in CDC13: a) at 20 ~ the me thy l  protons  of the r ing a re  a v e r -  
aged due to the rapid invers ion  of the r ing ni t rogen,  while the methyl  protons  of the sub-  
sti tuent a re  nonequivalent due to the hindered rotat ion around the C O - N  bond; b) comple te  
se ts  of s ignals  exis t  for  the c i s -  and t r a n s - i s o m e r s  at -50  ~ with an intensi ty ra t io  of 3 /4 .  
Here  the methy l  protons  of the r ing a r e  nonequivalent due to the hindered invers ion  of the 
ring ni t rogens.  

Fig. 2. NMR spec t rum (60 MHz) in CDCI 3 + CD3COOD: a) at  -50  ~ (due to the rapid exchange 
with the acid the NH ni t rogen is effect ively flat,  and consequently the nonequivalence of the 
methy l  pro tons  of the r ing is caused by the p y r a m i d a l  configurat ion and slow invers ion  of 
the amide  ni t rogen of the ring). The spec t r a  of these  protons  at t e m p e r a t u r e ,  ~ b) -30;  
c) -20 ;  d) - 6 ;  e) 4. 

S imi la r  p a r a m e t e r s  of phosphorus  invers ion  were  found fo r  the acylphosphine MeCOP (i-Pr)2 (T m 148 ~ 
AGr 24 k c a l / m o l e  [10]) and the vinylog MeOOCCH=CHP ( i -Pr)  2 [10] (in Ph20, Av 4.5 Hz,  Tm 144 ~ AG ~ 
23 k c a l / m o l e ) .  

The compet ing  amide  conjugation with the subst i tuent  at tached to the carbonyl  g roup  is dist inct ly 
man i fes t ed  in compound (III): the ro ta t ion  around the CONMe 2 bond is  m o r e  hindered than the invers ion  of 
the N-acy l  ni t rogen (see Table  1). Complete  se t s  of s ignals  for  the two compounds in a 3 / 4  ra t io  a r e  ob-  
se rved  in the NMR spec t rum at -50  ~ if  acid is not added (Fig. 1), which were  ass igned to the c i s -  and t r a n s -  
i s o m e r s .  The c i s - i s o m e r  in this case  was s tabi l ized due to the NH hydrogen bond with the ea rbonyl  oxygen 
( f i ve -membered  ring). He re  the NH proton was  deshie lded,  and consequently the downfield NH signal and 
al l  of the o ther  l ess  intense signals  were  ass igned  to the c i s - i s o m e r .  When acid is added the l o w - t e m p e r a -  
ture  spec t rum of (KI) c o r r e s p o n d s  to one compound with an effect ively fiat  NH (due to exchange with the 
acid) and a p y r a m i d a l  N - a c y l  ni t rogen (Fig. 2). 

Two s ignals  of the me thy l  groups  of the r ing a r e  obse rved  in the l o w - t e m p e r a t u r e  NMR spec t r a  of the 
u n s y m m e t r i c a l  1 ,2-d iacyld iaz i r id ines  (VI)-(VIII). The invers ion  b a r r i e r s  of the m o s t  slowly inverted n i t ro -  
gen were  found f rom the i r  m e rg i ng  (see Table  1). 
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The equivalence of the methy l  and the ge rmina l  
nonequivalence of the methylene  pro tons  (AB spec t rum)  tes t i fy  to the t r ans -o r i en t a t i on  of the 
subst i tuents  on the p y r a m i d a l  n i t rogen a toms .  

Fig. 4. NMR s p e c t r u m  of me thy l  p ro tons  of r ing and subst i tuent  (60 MHz) in CDC13: a) at  
-20~ b) at  20 ~ Complete  se t s  of the s ignals  of the d i a s t e r e o m e r s  due to the a s y m m e t r i c  
amide  n i t rogens  a re  p re sen t  in the l o w - t e m p e r a t u r e  spec t rum.  

The t r an s - o r i en t a t i on  of the 1 ,2-subs t i tuents  in the d iaz i r id ines  [9] follows, for  example ,  f rom the 
equivalence of the me thy l  g roups  in 1 ,2-bis  (hydroxymethyl ) -3 ,3-d imethyld iaz i r id ine  (XI) (Fig. 3). The 
c r i t e r i o n  of the py ramida l i t y  of the n i t rogens  in this c a se ,  the s ame  as in the az i r id ine  analog [10], is the 
d ias te reo top ic i ty  of the methy lene  pro tons  (AB spec t rum) .  In the s y m m e t r i c a l  1 ,2 -d i acy l -3 ,3 -d ime thy l -  
d iaz i r id ines  the me thy l  groups  of the r ing should also be equivalent  outside the dependence on the conf igu-  
ra t ion  of the ni t rogens  (ei ther  f lat  o r  p y r a m i d a l  when the N - a c y l  subst i tu tents  a r e  t r ans -o r i en ted) .  How- 
e v e r ,  the conf igurat ion of the ni t rogens  can a lso  be checked in this case  if a s y m m e t r i c  cen te r s  with the 
s a m e  absolute  conf igurat ion a re  p r e s e n t  in the acyl  subst i tuents .  I f  the ni t rogens  a r e  py ramida l ,  then 
d i a s t e r e o m e r s  should be obse rved  here .  Actual ly,  the NMR spec t rum of such a der iva t ive  (IX) c o r r e -  
sponds to two d i a s t e r e o m e r s ,  the ra t io  of which d i f fe rs  not iceably f rom 1 (Fig. 4). 

The invers ion  p a r a m e t e r s  of {IX) were  de te rmined  f rom the merg ing  of the MeCH signals  of the 
d i a s t e r e o m e r s .  The s ignals  of the methyl  groups  of the r ing broaden when the t e m p e r a t u r e  is  r a i sed ,  but 
a comple te  me rg i ng  could not be achieved,  s ince the compound decomposes  at 50 ~ D i a s t e r e o m e r s  a re  
a lso  obse rved  in the m o n o c a r b a m o y l  de r iva t ive  {X) (Fig. 5). However ,  the invers ion  p a r a m e t e r s  could 
not be de te rmined  in this c a se ,  s ince the addition of CD3COOD leads to decomposi t ion  of the compound. 
When CD3OD is added the NH exchange ra te  is s lower  than the invers ion  ra te  of the N-acy l  nitrogen.  He re  
the CH signal  r e p r e s e n t s  a m i x t u r e  of a quar te t  and quintuplet due to a pa r t i a l  subst i tut ion of the NH by 
deuter ium.  The methy l  por t ion  of the spec t rum does  not change even when heated up to 50 ~ The p o s -  
sibiUty of ass igning  the two se t s  of s ignals  in the NMR spec t rum of (X) to the i s o m e r s  caused by the r o t a -  
tion of the subst i tuent  around the amide  linkage [like in {II), (VII), and (IX)] is  excluded by the fact  that 
such i s o m e r s  a r e  not obse rved  for  the 2 -me thy l  analog (l'I) [9] and, in addition, the spec t r a  of the model  
N - a c y l a z i r i d i n e s  (XID-(XIV) each have only one set  of s ignals  even at - 5 0  ~ (Table 2). 

In l - s ,  a -d i f luo rod iaz i r id ine  (XV) the ni t rogen invers ion  is  a l so  substant ia l ly  r e t a rded  when c o m -  
pa red  with the az i r id ine  analog [10]. In the NMR spec t rum at  20 ~ is  obse rved  a nonequivalence of the 
me thy l  groups  of the r ing and of the d ias te reo top ic  f luorine a toms  of the CF 2 group,  and a se lec t ive  spin 
- spin coupling of one f luorine a tom of the CH 2 group with one of the CH a groups  of the r ing (Fig. 6). The 
s p e c t r u m  does  not change during effect ive  NH exchange [addition of CDaCOOD, 6NH(OH) 9.5 ppm] and when 
heated to 73 ~ in n i t robenzene ,  while on fu r the r  heat ing the compound decomposes .  
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TABLE 2. R'NHCONCH2CR 2 

Oo1"il - 

pound 

(xn) 
(xiH) 
(xiv) 

]Vie 

R' 

Ph 
Ph(Me)CH 
Ph(Me)CH 

Solvent 

CHCh 
CHCl~ 
CHCla 

MeCH 

1,17 

Me2C 

1,1t 
t ,37 

a, pprn 

CIt2 

t ,97 
2,00 
t ,95 

CIt NH 

s sT;0 
4,63 5,77 

0 Ph 
\\ H / 

M e ~  / ~H 

Me//~N ~N 
\ 

b 

a 

~q t,2 f,O ~,ppm 

Fig. 5. NMR spec t rum (60 MHz) 
of me thy l  protons  of r ing and 
subst i tuent  in CDC13 + CDaOD at  
50~ a) usual spec t rum;  b) when 
the CH pro ton  is suppressed .  

The p y r a m i d a l  s tabi l i ty  of the amide ni t rogen i n c r e a s e s  substant ia l ly  when going f rom the N - a c y l -  
d iaz i r id ines  to the N-acy loxaz i r anes .  The NMR spec t rum of N-acy loxaz i r ane  0fVI) has  two methy l  doublets 
of the MeCH group of the d i a s t e r e o m e r s  with an a s y m m e t r i c  cen te r  on the amide  ni t rogen (Fig. 7). The 
invers ion  p a r a m e t e r s  of the amide  ni t rogen were  de te rmined  f rom the m e r g i n g  of these s ignals  when heated 
(Fig. 7b): Av 2.4 Hz, Tm 74 ~ AG # 19.3 k c a l / m o l e .  A nonequivaience of the phenyl  groups  of the d i a s t e r e o -  
m e r s  is  observed  f rom the NMR s p e c t r u m  (Fig. 7c), which m e r g e  at 70 ~ (Av 1.9 Hz, AG ~ 19.3 k c a l / m o l e ) .  
Compound 0fVI) can  be enr iched somewhat  in one of the i s o m e r s  by r ec rys t a l l i za t ion  f rom hexane (Fig. 7d), 
the ra t io  of which r em a i ns  p rac t i ca l ly  unchanged a f t e r  keeping the c r y s t a l s  at ~20 ~ for  a month. 

The N-acy ld iaz i r id ines  {II)-(X), N-acy l az i r i d ine s  0fII)-(XIV), and N-acy loxaz i r ane  (XVI)were  ob-  
tained by the acyla t ion of {I), the az i r id ines ,  and 3 ,3 -pen tamethy leneoxaz i rane  with acid ch lor ides  and 
i socyana tes  (see " E x p e r i m e n t a l  Method"). The a t tempted  acylat ion of (I) with bis ( t r i f luoromethyl)ketene 
gave the i s o m e r i c  acylhydrazone  (NVH), the s t r u c t u r e  of which was proved by counter  synthesis .  

(CFs)2C~C=O (CI"~)2C=C=O 
HNC(Me2)NH ~ (CF3)2CHCONHN=CM% . . . .  M%C= NNH~ 

, , I (XVII) 

S imi la r  to the az i r id ines  [10], the reac t ion  of (I) with per f luoro isobuty lene  gives  only the sa tura ted  
p roduc t  (XV) [11]. 

E X P E R I M E N T A L  M E T H O D  

The IH and 19F NMR s pec t r a ,  and the t e m p e r a t u r e  dependence of the spec t r a ,  w e r e  obtained on a 
J E O L  J 'NM-C-60HL s p e c t r o m e t e r  (60 MHz), the IR spec t r a  we re  obtained on UR-10 and LrR-20 s p e e t r o -  
pho tome te r s ,  while the m a s s  s pec t r a  we re  obtained on the following ins t ruments :  MX-1303 at  30 and 12 eV, 
LKB-9000 at  70 and 12 eV, and JMS-01-S62 at  75 and 14 eV. The m a s s  spec t r a  a r e  given in the text: the 
m / e  values  of the peaks  with an intensi ty  above 20% a r e  l i s ted,  while the re la t ive  intensi ty (in %) at 30 and 
12 eV [or at 70 (75) and 12 (14) eV] is  indicated in pa ren theses .  
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Fig. 6. NMR spectra:  a) 1H (60 MHz) in CCl4, genera l  spectrum; 
b) in CC14, methyl  protons  and CH; c) in Ph20, CH; d) laF (56.452 
M H z )  of CF 3 and CFAF B (from CF3COOH as the in ternal  s tan-  
dard).  

3 ,3-Dimethyldiazir idine (I) and 1-phenylcarbamoyl-2 ,2-d imethylaz i r id ine  (XII) were  obtained as ,  
respec t ive ly ,  descr ibed  in [12, 13]. 

1 -Phenylcarbamoyl -3 ,3-d imethyld iaz i r id ine  (II). F ro m  0.17 g of phenylisocyanate and 0.1 g of (I) 
in 45 ml of e the r  was obtained 0.25 g (94.30/0) of (II), mp 93-95 ~ (from e ther  by freezing).  Found: C 62.90; 
H 7.02; N 21.71%. C10HI3N30. Calculated: C 62.81; H 6.85; N 21.97%. 

1-Dimethylcarbamoyl-3 ,3-d imethyld iaz i r id ine  (III). The react ion of 1.12 g of (I) and 1.64 g of d i -  
me thy lca rbamoyl  chlor ide  in the p re sence  of 1.72 g of t r ie thylamine in 40 ml  of e the r  (24 h) gave 0.78 g 
(35%) of (III), bp 63 ~ (1 mm); n~ 14,738. Mass spectrum: M + 143 (4; 8), 72 (100; 100), 45 (28; 60), 44 
(31; 28), 43 (28; 10), 42 (45; 13), 28 (45; 5). Found: C 50.36; H 9.24; N 29.34%. C6H13N30. Calculated: 
C 50.33; H 9.15; N 29.35%. 

1-Methoxycarbonyl-3 ,3-dimethyldiaz i r id ine  (IV). The react ion of 3 g of (I) and 3.15 g of methyl  
ch loroformate  in the p re sence  of 4.2 g of t r ie thylamine in 60 ml  of e ther  (-10 ~ 24 h) gave 2.8 g (51.6%) 
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Fig. 7. NMR spec t ra  (60MHz)inCCI 4 
a) region of methyl  and methylene 
protons  at 20~ b) the same at 78~ c) 
signals of phenyl protons of d i a s t e r eo -  
m e r s  at 20~ d) the same a f te r  f r a c -  
tional c rys ta l l iza t ion  f rom hexane. 

of (IV), bp 71-74 ~ (4 mm).  Infrared spec t rum (v, cm -1, mo lecu la r  layer):  1750 (CO), 3260 (NH). Mass 
spect rum:  M + 130 (7; 20), 115 (25; 60), 99 (42; 60), 98 (61; 96), 83 (37; 32), 72 (10; 62)~ 71 (16; 50), 59 
(60; 45), 56 (45; 34), 42 (100; 100), 30 (66; 42). Found: C 46.16; H 7.78; N 21.43%. C2HIoN202. Calculated: 
C 46.14; H 7.74; N 21.52%. 

Methyl Es t e r  of t rans- /3-(3 ,3-Dimethyldiazir idino)acryl ic  Acid (V). A mix tu re  of 1.73 g of {I) and 2.1 
g of (I) and 2.1 g of methyl  propiolate  in 75 ml  of e ther  was kept for  3 days at 20 ~ Distil lation gave 1.65 g 
(44%) of (V), bp 62-63 ~ (1 mm); n}~ 1.5020. Mass spectrum: M + 156 (43; 100), 125 (20; 6), 124 (47; 32), 
112 (48; 42), 97 (72; 42), 84 (26; 3.5), 83 (24; 10), 42 (52; 5.5). Found: C 53.61; H 7.62; N 18.07%. CTH12N202. 
Calculated: C 53.84; H 7.75; N 17.93%. 

1-Dimethylcarbamoyl -2-benzoyl -3 ,3-d imethyld iaz i r id ine  (VI). F ro m  0.22 g of (n-i) and 0.29 g of 
benzoyl chlor ide in 40 ml  of e ther ,  in the p re sence  of 0.2 ml  of t r ie thylamine ,  was obtained 0.35 g (92%) 
of (VI), mp 86-89 ~ Infrared spec t rum (v, cm -~, KBr pellets):  1690 and 1718 (CO). Mass spectrum: M + 
247 (12; 100), 232 (5; 48), 203 (14; 65), 142 (12; 64), 105 (67; 56), 72 (100; 84), 58 (38; 37), 43 (51; 26). 
Found: C 63.20; H 7.07; N 16.75%. ClaH17N302. Calculated: C 63.14; H 6.93; N 16.99%. 

1-Dimethylcarbamoyl-2-phenylcarbamoyl-3 ,3-<l imethyldiaz i r id ine  (VII). F r o m  0.72 g of {III) and 
0.59 g of phenyl isocyanate  in 30 ml  of e the r  was obtained 1.16 g (88%) of (VII), mp 149 ~ (from e ther  by 
freezing).  Mass spec t rum (70 and 12 eV): M + 262 (2; 16), 164 (15; 20), 143 (23; 100), 119 (38; 41), 72 (100; 
5). Found: C 59.57; H 7.03; N 21.40%. C13H18N402. Calculated: C 59.53; H 6.90; N 21.36%. 

1-Dimethy lcarbamoyl -2-methoxycarbonyl -3 ,3 -d imethy ld iaz i r id ine  (VIII). F ro m  2 g of (IV) and 1.65 
g of d imethylcarbamoyl  chlor ide in the p resence  of 2.1 ml  of t r ie thylamine in 70 ml of e ther  (12 h) was 
obtained 1.16 g (37.5%) of (VIII), bp 48 ~ (1 ram). The product  was cha rac te r i zed  by the NMR spect rum (see 
Table  1). 

1 - [S-a  -Phenylethylca  rbamoyl] -3 ,3-dimethyldiaz i r id ine  (X) and 1,2-Bis-[S-c~ -phenylethylcarbamoyl]  - 
3 ,3-dimethyldiazi r id ine  (IX). A mixture  of 0.28 g of (I) and 1.2 g of 8 - ( - ) - a - p h e n y l e t h y l  isocyanate [7] in 
20 ml  of e the r  was kept  at 20 ~ for  1 h and the obtained c rys ta l s  were  separated.  We obtained 0.3 g (35~ 
of 0(), mp 89-92 ~ (from ether) .  Inf rared spec t rum (v, cm-1): 1680 (CO), 3340 and 3320 (NH). Mass spec-  
t rum (70 and 12 eV): M + 219 (11; 28), 204 (6; 14), 161 (14; 20), 120 (36; 73), 105 (100; 20), 77 (26; 0), 72 
(96; 80), 58 (42; 100). Found: C 65.64; H 7.87; N 18.10%. C12HITN~O. Calculated: C 65.73; H 7.81; N 19.16%. 
F r o m  the res idual  mother  liquor a f te r  3 days we isolated 0.38 g (26.7%) of (IX), mp 96-98 ~ (from hexane). 
Inf rared  spec t rum (v, cm -1, KBr pellets):  1690 (CO), 3290 (NH). Mass spect rum (70 and 12 eV): M + 
Ph(Me)CHNCO 219 (15; 50), 147 (36; 100), 132 (78; 68), 120 (30; 53), 105 (100; 12), 77 (40; 3), 72 (84; 82), 
58 (60; 90). Found: C 68.86; H 7.22; N 15.25%. C21H26N402. Calculated: C 68.82; H 7.22; N 15.29%. 

1,2-Bis  (hyd roxymethyl ) -3 ,3-d imethyld iaz i r id ine  ('XI). Vacuum-dr ied  c~-polyoxymethylene (1.25 g) 
was depolymer ized  by heating in 15 ml  of absolute methanol  under  ref lux in the p resence  of catalyt ic  
amounts  of granulated KOH. Then 1.5 g of (I) in 10 ml  of methanol  was added and the mix ture  was kept 

797 



at 20 ~ for  2 h. After  r emova l  of the solvent the product  was r ec rys ta lUzed  f rom chloroform.  We obtained 
1.64 g (59.2%) of (XI), mp 108-110~ a f t e r  sublimation at 90 ~ (1 mm),  mp 111-112 ~ (from acetone).  NMR 
spec t rum (6, ppm, CC14): Me2C 1.38; CH 2 4.25; OH 4.98 (see Fig. 1). Found: C 45.48; H 9.17; N 21.44%. 
CsHI2N202. Calculated: C 45.40; H 9.16; N 21.18%. 

S - l -~ -Pheny le thy l ca rbamoy l -2 ,2 -d ime thy l az i r i d ine  (XIII). The reac t ion  of 0.23 g of 2 ,2-d imethyl -  
az i r id ine  and 0,5 g of S-(- ) -~--phenylethyl  isocyanate  in 15 ml  of e ther  (2 h) gave 0.7 g (quantitative yield) 
of (XIII), mp 101-102 ~ (from CC14). Infrared spec t rum (v, cm -1, KBr pellets):  1660 (CO), 3260 (NH). 
Mass  spec t rum (70 eV): M + 218 (30), 120 (30), 105 (62), 77 (20), 71 (100), 56 (22). Found: C 71.47; H 8.31; 
N 11.96%. C13H18N20. Calculated: C 71.54; H 8.30; N 12.83%.From [13]: mp 100-104.5 ~ 

S-1--~-Phenyle thylearbamoylaz i r id ine  (XIV). F r o m  0.05 g of ethylenimine and 0.1 g of S - ( - ) - ~ -  
phenylethyl  isocyanate  in 15 ml  of hexane (1.5 h) was obtained 0.033 g (26%) of (XIV), mp 51-52 ~ The NMR 
spec t rum is given in Table 2. Found: C 69.53; H 7.58; N 14.97%. C10Ht4N20. Calculated: C 69.45; H 7.41; 
N 14.72%. 

1-~-Hydroper f luoro isobuty l -3 ,3-d imethyld iaz i r id ine  (XV). A solution of 1.91 g of (I) in 25 ml  of e ther  
was added to a solution of 5.1 g of perf luoroisobutylene  in 50 ml  of e ther  at -50  ~ After  1 h the mix ture  was 
brought  up to ~20 ~ and the solvent  was evaporated.  We obtained 4.48 g (62%) of (XV), mp 26 ~ (from e ther  
by f reezing) ,  bp 24 ~ (1 mm);  n~ 1.3520. NMR spec t rum (5, ppm, CC14): Me2C 1.41, 1.48; NH 2~27; CH 3.53. 
JMeCNCF = 2.4, JHCCF 3 = 8.4, JttCCF2 = 8.0; 10.4 Hz. 19F N1VIR spec t rum (ppm f rom CF3COOH): CF~ 

-17 .2 ;  CF 2 5.2, 5.9; ffCF3CF2 = 23.2 Hz. Mass spect rum:  M + HF 252 (70; 100), 237 (92; 7), 212 (32; 27), 

173 (31~ 5), 101 (21; 82), 69 (46; 0), 61 (87; 0), 60 (65; 0), 56 (57; 0), 55 (70; 34), 54 (40; 0), 43 (37; 0), 
42 (27; 8), 41 (100; 0), 40 (100; 0), 39 (60; 0), 28 (84; 0). Found: C 30.84; H 3.07; N 10.40%. CTHsFsN 2. 
Calculated: C 30.90; H 2.98; N 10.29%. The product  remains  unchanged when i ts  dehydrofluorination is 
a t tempted by refluxing for  5 h with ground KOH in e ther .  

2-o~-Phenyle thylcarbamoyl-3 ,3-pentamethyleneoxazi rane  (XVI). The reac t ion  of 2.26 g of 3 ,3-penta-  
methyleneoxaz i rane  [14] with 2.94 g of ~-phenyle thyl  isocyanate  in 60 ml of benzene (16 h) gave 2.95 g 
(56.7%) of (XVI), mp 92-92.5 ~ The product  gives a posi t ive oxidizing tes t  with KI. Infrared spec t rum (v, 
cm -1, KBr  pellets) :  1390 (oxazirane ring [15]), 1680 (CO), 3280 (NH). NMR spec t rum (5, ppm, CC14): 
Me 1.42, 1.38; CH 4.76; NH 5.57; CH 2 1.6; Ph 7.05, 7.08. JMeCH = 7.0 Hz. Mass spec t rum (75 and 14 eV): 
M + 260 (2.2; 6.6), 217 (3; 13), 120 (14; 20), 113 (9.3; 21.4), 105 (100; 100). Found: C 69.32; H 8.00; N 
10.71%. C15H20N202. Calculated: C 69.20; H 7.74; N 10.76. 

Acetone N-~-Hydrohexaf luoro i sobutyroy lhydrazone  (XVII). A mix tu re  of 2.1 g of (I) and 5.2 g of 
b is ( t r i f luoromethyl)ketene  in 50 ml  of e ther  was kept  in a sealed ampul fo r  7 days. After  removal  of the 
solvent we obtained 5.22 g (71.6%) of (XVII), mp 120-122 ~ (from hexane). Infrared spec t rum (v, cm -1, KBr 
pellets) :  1655 (C=N), 1710 (CO), 3200 (NH). NMR spec t rum (5, ppm, CC14): Me 2.03, 2.07; CH 5.4. 
JHCCF 3 = 7.8 Hz. Mass spec t rum (70 eV): M 3 250 (20), 235 (100), 179 (20), 71 (50), 69 (36), 56 (23), 41 

(21), 30 (38). The identical  (XVH) product  was obtained by react ing 1.72 g of acetone hydrazone with 4.26 g 
of b is( t r i f luoromethyl)ketene in 35 ml  of e ther ;  yield 3.25 g (54.4%). 

C O N C L U S I O N S  

The pyr imida l  stabil i ty of the amide ni trogen inc reases  in the order :  N-acy laz i r id ines ,  N-acy ld i -  
az i r id ines ,  and N-acyIoxaz i ranes .  
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