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The r eac t i on  of 1 ,1 -d ime thy lhydraz ine  with ac ry l i c  acid de r iva t i ve s  gave  a n u m b e r  of 1 ,1 -d ime th -  
y l - 2 - ( 2 - s u b s t i t u t e d  e thy l )hydraz ines ,  which w e r e  qua te rn i zed  by  a lkyla t ing agents .  The t r a n s f o r -  
ma t ions  of  1 , 1 , 1 - t r i m e t h y l - 2 - ( 2 - s u b s t i t u t e d  e thy l )hydraz in ium sa l t s  in the p r e s e n c e  of sodium 
methoxide  w e r e  inves t iga ted .  2 -Cyano- ,  2 - c a r b o m e t h o x y - ,  2 - c a r b e t h o x y - ,  and 2 - c a r b o d i e t h y l -  
a m i d o a z i r i d i n e s  and a n u m b e r  of p r o d u c t s  of decompos i t ion  of the s t a r t i ng  sal ts  w e r e  obtained. 

It  has  been  r e p o r t e d  [1] that  the qua te rn ized  sa l t s  of s o m e  1 ,1 .2 - t r i subs t i t u t ed  h y d r a z i n e s  a r e  conve r t ed  
to  az i r id ine  de r iva t ives  in the p r e s e n c e  of  sod ium methoxide .  Some anfl ides  of 1 - H - a z i r i d i n e c a r b o x y l i c  ac ids  
have been  obtained by  this method.  

We inves t iga ted  the appl icabi l i ty  of this  r eac t i on  fo r  the syn thes i s  of  o ther  d i f f i cn l t - to -ob ta in  de r iva t ives  
of a z i r i d i n e - 2 - c a r b o x y l i c  acid.  Q u a t e r n a r y  sa l t s  of  t r i subs t i tu t ed  hyd raz ine s  (IV) were  obtained by  the addit ion 
to  a c r y l i c  ac id  de r iva t ives  (I) of 1 ,1 -d ime thy lhyd raz ine  (II) and subsequent  qua te rn iza t ion  of the adducts  {III) by  
a lkyla t ing  agents :  

CH2=CH--R + (CH3)2NNH ~(CHa)2NNHCH2CH2R CHa~X X-(CHa)3~INHCH2CH2 R 

I I I  tit a -g  iv a-h 
I I l a  R=CN; b R=CONH2; c R=CON(CH~)2; d R=CON(C2Hs)2; e R=CON(C4Hg)2; 
f R=COOCHa; g R=COOC2Hs; IV a X=I, R=CN; b X=I, R=CONH2; c X=I, R= 
=CON(CH3)2;d X=I, R=CON(C2Hs)2; e X=I, R=CON(C4H2)2: f X=I, R=COOCHs; 

g X=CH3SO4, R=COOCH3; h X=I, R=COOC2Hs 

1,1 ,1-  T r i m e t h y l -  2- (2- ca rboxy lhyd raz idoe thy l )hyd raz in ium iodide (tVi) was  obtained by  h y d r a z i n o l y s i s  of  e s t e r  
IVf, i n a s m u c h  as the hyd raz ido  group a l so  undergoes  qua te rn iza t ion  dur ing  a lkyla t ion of the c o r r e s p o n d i n g  t r i -  
subs t i tu ted  hydraz ine  of  the III  type.  

We have shown that  t r e a t m e n t  of IV with sod ium methoxide  in methanol  leads  to  the fo rma t ion  of d e r i v a -  
t ives  (V) of  a z i r i d i n e - 2 - c a r b o x y l i c  ac id  only in s o m e  c a s e s :  

* Deceased .  

TABLE 1. 1 , 1 - D i m e t h y l - 2 - ( 2 - s u b s t i t u t e d  e thy l )hydraz ines  
(CH3)2NNHCH2 CHyR 

1"o 

Ilia 

IIIb 

IIIc 
IIId 
IIIe 
IIIf: 

mg 

CN 

CONH2 

CON (CHa) 
CON(C2Hs)2 
CON (C4H2)2 
COOCH3 

COOC2H5 

bp, ~ (ram) 

63---64 (4) 
67--71 (6) 2 

118--120 (2) 
140--145 (5) 2 
74--76 (2) 

110--112 (5) 
140--142 (5) 
70--71 (8) 
69--73 (8) 2 
62--63 (3) 5 
74--75 (5) 
78--80 (8) ~ 

60 (0,5) 4 

712)20 Empirical 
formula 

1,4349 C~HnN3 
(1,4345) 2 I 
1,4537 CsHl~N30 

1,4714 C~HIrNaO 
1,4740 [ CgHIgNaO 
1,4598 ] C13H2~N~O 
1,4348 ] C6Hl~N202 

(1,4350) 2 l 
( 1,4330) s t 
1,4352 CTHI~N~O~ 

(1,4349) 2 

Found,~o Calc., 0/o t~  

C H C H N 

52fl 10,0 37,6 53,0 

46,1 10,3 31,7 45,~ 

53,2 10,9 27,0 53,3 
58,0 10,3 22,4 58,4 
63,7 11,7 17,4 63,8 
50,1 9,7 19,6 50,0 

52,4 9,7 17,3 52,5 

9.8 37.1 82 

0,0 32,( 92 

0,8 26,c~ 98 
0,3 22,8 97 
1,9 17.1 71 
9,7 19,2 88 

9,9 17,2 83 
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T A B L E  2. PMR S p e c t r a  of 1 . 1 - D i m e t h y l - 2 - ( 2 - s u b s t i t u t e d  e t h y l ) .  

h y d r a z i n e s  (CH3)2NNHCH2CH2R 

C o i n  - 
pound 

Ilia 
IIIb 
IIIc 
III d 

IIIe 

IIIf 
IIIg 

CN 
CONH2 
CON (CH3) 2 
CON (C2Hs)~ 

CON" (C4H9) 

COOCI% 
COOC2Hs 

Chemical shift, r ,  ppm 

CH3N I CH.~N 

7,65 7,09 
7,64 7,09 
7,70 7,16 
7,77 7,20 

7,66 7,11 

7,77 7,15 
7.70 7,10 

CH21~ I NH 

r 
7,51 7,5 
7,70 7,38 
7,64 7,5 
7,70 7,7 

7,65 I 7,40 

7,65 t 7,7 
7,64 I 7,7 

2,7--3 ,7" 
7,03--7,17* 
6,78 (CH2) 
8,93--9,05 (CH3) * 
6,80 (a-CH2) 
8,4--8,9 (~- and ~r 
9,05 (CH3) 
6,49 
5,96 (CH2) 
8,77 (CH3) 

* The  s i g n a l s  a r e  s p l i t  b e c a u s e  of  h i n d e r e d  r o t a t i o n  about  t he  a m i d e  
bond.  

+ NaOCH 3 
I--(CH~)3NNHCH2CH2R - -  H2C'---"CH--R 

H 

v a-d 

Va R=COOC2Hs; b R=COOCH3; c R=CON(C2H~)2; d R=CN 
Yield: 5% 30% 560/0 5%' 

The p r o d u c t s  of d e c o m p o s i t i o n  of the  o t h e r  1 . 1 , 1 - t r i m e t h y l - 2 - ( 2 - s u b s t i t u t e d  e t h y l ) h y d r a z i n i u m  s a l t s  w e r e  
i s o l a t e d  by  p r e p a r a t i v e  g a s - l i q u i d  c h r o m a t o g r a p h y  (GLC). Thus 1 , 1 , 1 - t r i m e t h y l - 2 - ( 2 - N , N - d i m e t h y l c a r b o x -  
a m i d o e t h y l ) h y d r a z i n i u m  i o d i d e  (IVc) i s  c o n v e r t e d  to a m i x t u r e  of s u b s t a n c e s  c o n s i s t i n g  of 61% 3 - d i m e t h y l a m i n o -  
N , N - d i m e t h y l p r o p i o n a m i d e ,  24% 3 - m e t h o x y - N , N - d i m e t h y l p r o p i o n a m i d e ,  5% 3-  ( 2 . 2 - d i m e t h y l h y d r a z o n o ) - N , N -  
d i m e t h y l p r o p i o n a m i d e ,  3% 1 ,1-  d i m e t h y l -  2-  (2- N , N - d i m e t h y l c a r b o x a m i d o e t h y l ) h y d r a z i n e ,  and s m a l l  a mou n t s  of 
d i m e t h y l h y d r a z i n e .  We s u p p o s e  that ,  as  in the  d e c o m p o s i t i o n  of o t h e r  q u a t e r n i z e d  h y d r a z i n i u m  s a l t s  [7], c o m -  
pounds  of  the  VI I -X  type  can  be  f o r m e d  on ly  f r o m  c a r b a n i o n  VI o r  a s  a r e s u l t  of  d e a l k y l a t i o n  of  IV: 

_ + - 

I (CH3)3NNHCH2CHR 

Vl 

" CH2~CH-R 

/ 
R / /  (CH3)2 NCH2CH2R 

H--C--H VIII . 
I M--c-it / ~. <,. (c.~>~Nnc.~c.~r c.~o- " ~  C.~OC.~C.~R 

21+131-- ~ (CII .3)2NN=CIiCU2R 

IV 
+ - H ~C-~cH--R X 

(cH3)3NNCH2CH2R ~ . \ N  / 

It 
VII 

When  we h e a t e d  1 , 1 - d i m e t h y l - 2 - ( 2 - N .  N - d i m e t h y l e a r b o x a m i d o e t h y l ) h y d r a z i n e  wi th  s o d i u m  m e t h o x i d e  in  me thano l  
we i s o l a t e d  55% of the  s t a r t i n g  compound,  15% 3 - ( 2 , 2 - d i m e t h y l h y d r a z i n o ) - N , N - d i m e t h y l p r o p i o n a m i d e ,  and 269[ 
3 - m e t h o x y - N . N - d i m e t h y l p r o p i o n a m i d e .  Consequen t ly ,  the  f o r m a t i o n  of V I I - X  i s  not  p r i m a r i l y  the  r e s u l t  of de -  
c o m p o s i t i o n  of  III.  

I t  is  a p p a r e n t  tha t  t he  i n t e r m e d i a t e  in the  s y n t h e s i s  of a z i r i d i n e s  V m a y  b e  c a r b a n i o n  VI o r  amino  i m i n e  
VII. C a r b a n i o n  VI m a y  be  s t a b i l i z e d  as  a r e s u l t  of  d e l o c a l i z a t i o n  of the  n e g a t i v e  c h a r g e  on the  a c c e p t o r  R group .  
Consequen t ly ,  the  y i e l d s  of a z i r i d i n e  d e r i v a t i v e s  shou ld  i n c r e a s e  a s  the  e l e c t r o n - a c c e p t o r p r o p e r t i e s  of s u b s t i t u e n t  
R i n c r e a s e .  In th i s  connec t ion ,  we e s t i m a t e d t h e  r e l a t i v e  e l e c t r o n  d e n s i t i e s  o n t h e  a - c a r b o n  a t o m b y  c o m p a r i s o n  of 
the  r a t e  c o n s t a n t s  fo r  t h e  d e u t e r a t i o n  of IV on t r e a t m e n t  wi th  d e u t e r a t e d  s o d i u m  m e t h o x i d e  in d e u t e r o m e t h a n o l . *  

* The  r a t e  c o n s t a n t s  w e r e  c a l c u l a t e d  f r o m  a s e c o n d - o r d e r  equat ion  by  the me thod  of l e a s t  s q u a r e s .  A s e c o n d -  
o r d e r  r e a c t i o n i s  c o n f i r m e d b y t h e  l i n e a r  d e p e n d e n c e  of the  r e c i p r o c a l  of the  c o n c e n t r a t i o n  on the  t i m e .  
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It  was found that the r a t e s  of deuter ium exchange at this 
cen te r  a re  so high for  IVa, f, h that they a re  not m e a s u r a b l e  
by  PMR spec t roscopy .  The following ra t e  constants  fo r  
deuter ium exchange were  obtained for  other  sa l t s  of the IV 
type [compound, K ( l i t e r .mole -1 / sec -~) ] .  IVb, 1.80 + 0.02. 
10-1; IVc, 3.90 �9 0.03" 10-2: IVd, 1.50 + 0 . 0 1 . 1 0 - 2 ,  �9 IVi, 2.60 + 
0 .03 .10  -3 . 

If VI is the in te rmedia te  in the fo rmat ion  of V, the 
highest  yields of az i r id ines  should be  expected for  IVa. f, h: 
however,  this is not in ag reemen t  with the exper imenta l  
data. On the other  hand, the format ion  of an azir idine sys -  
t e m  is not obse rved  on t r ea tmen t  of 1 - e t h y l - l , l - d i m e t h y l -  
2- (2- carbomethoxyethyl )hydrazin ium chloride (IVj) with 
sodium methoxide in methanol,  despi te  the fact  that  spli t t ing 
out of hydrogen chloride should be  faci l i ta ted by p rec ip i t a -  
tion of sodium chloride.  This resu l t  is p robab ly  explained 
by  s t e r i c  factors ,  which hinder approach  of the reagent  to 
the secondary  n i t rogen a tom of IVj. As a resul t .  VII is not 
formed.  This assumpt ion  is conf i rmed by the fact  that the 
use  of bulky bases  of the p o t a s s i u m  te r t -butoxide  type p ro -  
motes  decomposi t ion of IV to VIII-X. We the re fo re  a t -  
t empted  to use  dilute solutions of sodium hydroxide in alco-  
hol as the base .  However,  in this case  the methoxy-  or  
ethoxycarbonyl  group of IVf-h is hydrolyzed without involve-  
ment  of the quaternized hydrazin ium grouping: 

J v f - h  NaOH - * X (CH3)3NN H CH2CH2COONa 

Xl a X = l ;  b X=Cf f3SO 4 

On the bas i s  of the above resu l t s  it s e e m s  m o r e  l ikely  that 
V is  fo rmed  through in te rmedia te  VII r a the r  than as a r e -  
sult  of t r ans fo rma t ions  of VI. 

EXPERIMENTAL 

The IR spec t r a  of liquid f i lms or  suspensions (in 
mine ra l  oil or  hexachlorobutadiene) of the compounds were  
r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  of 
the compounds (sample t e m p e r a t u r e  36 ~ ) were  r eco rded  with 
a P e r k i n - E l m e r  R-12B s p e c t r o m e t e r  (60 MHz). 

Chromatographic  analysis  and isolat ion of the com-  
pounds were  accompl ished  with a Pye-Unicam-105  c h r o m a t o -  
graph with a f l ame- ion iza t ion  de tec to r  and a 6 m by 8 m m  
column filled with Fluoropack-80 (0.25-0.315 mm)  modified 
with 6% E-301 or  Versamide-900 .  The  t h e r m o s t a t  t e m p e r a -  
tu re  was 180 ~ or  120-220 ~ ( tempera ture  gradient  6~ 
and the c a r r i e r  gas (helium) flow ra te  was 300 m l / m i n .  
1 ,1 -Dimethyl -2-  (2-substi tuted ethyl)hydrazines I I Ia -h  were  
obtained by the method in [5]. The synthes is  of 1 .1 ,1- t r i -  
me thy l -2 -  (2-substi tuted e thyl )hydrazin ium sa l t s  IVa, e-f ,  h 
and t h e i r  eyel izat ion were  accompl ished  by  th e method in [1]. 

1,1,1- T r ime thy l -  2- (2- carboxamidoethyl )hydraz in ium 
Iodide (IVb). A 2 0 - m l  (0.32 mole) s ample  of methyl  iodide 
was added dropwise  with s t i r r ing  at 0 ~ to 30 ml  (0.21 mole) 
of 1 ,1 -d imethy l -2 - (2 -ca rboxamidoe thy l )hydraz ine  in 300 ml  
of aeetoni t r i le ,  a f te r  which the mix tu re  was allowed to 
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T A B L E  4. P M R  Spectra of  Q u a t e r n i z e d  D e r i v a t i v e s  of  1 , 1 , 2 - T r i .  
s u b s t i t u t e d  H y d r a z i n e s  RNHCH2CH2R'  

I 

O O I  

- + 
IVa I(CH~)3N 

IVb I(CH3)aN 
- + 

IVc I (CHa)3N 
_ + 

IVd I(CH~)3N 

+ 
IVe I-(CH~)~N 

- + 
IVf I (CH3)~N 

IVg CHaSO~(CHa)aN 

+ 
IVh I(CH~) aN 

+ 
IVi T(CHa) ~N 

+ 
IVj CI-(C~H3) (CHa)~N 

+ 
IVa i-(CHa) ~N 

+ 
IVb C H~SO~(CHa) zN 

R' 

CN 

CONH2 

CON(CH3)2 

CON (C2Hs) 2 

CON (C4H9) 2 

COOCH3 

COOCH3 

COOC~H5 

CONHNH2 

COOCH3 

COONa 

COONa 

Chemical shift, r ,  ppm 

R CH..N CH2R R t 

6,63 7,21 

6,81 7,50 --  

6,69 7,33 

6,70 7,46j 

6,75 7,36i 

6,70 7,38 

6,70 7,39 6,30 

6,65 7,38 

6,66 7,57 

6,75 7,37 6,29 

6,78 7,66 

I - 

6,62 

6,67 

6,63 

6,72 

6,67 

6,67 
+ 

6,66 (N (CH3)6) 
6,30 (CH3SO.~-) 

6,62 

6,57 
+ 

6,71 N (CH3)2 
6,40 (CH2) 
8,65 (CH3) 
6,67 

+ 
6,66 (N (CHs)3) 
6,26 (CH~SO4-) 

6,93--7,03* 

8,93 
9,03 (CH3) * 
6,7 (CH2) 
6,73 (cz-CH2) ; 
8,3--9`0 (~- and y-CH~) 
9,1 (CH3) 
6,30 

5,82 (CH2) 
8,74 (CH3) 
9,97 

* T h e  s i g n a l s  a r e  s p l i t  b e c a u s e  of  h i n d e r e d  r o t a t i o n  about t h e  a m i d e  
bond .  

T A B L E  5. D e r i v a t i v e s  of  A z i r i d i n e -  2-  c a r b o x y l i c  A c i d  

" N /  
H 

Com- I 
pound! R 

I 

Va CNN(c2Hs)~ 
Vbvc COOCH3 

vd COOC2H5 

i bp, "C (mm) .~D 2o Empirical 
formula 

I 
38--39 (0,1) ] 1,4748 CzHcN~ 
74 (2) ] 1,4725 ] CvHI4N2C 
68 (11) ] 1,4430 { C4HTNO2 
75 (11) 6 (nD~4= 1,4405) 8 ] 
51 (11) 1,4391 CsHgNOi 
53---54 (11) 6 (nz,~4=1,4370) 6 

~'ound, % [ Calc., % 

52,81 6,3 [40,0152,9] 5,9 141,2 
59,7 / 9,9 [ 19,1[ 59,2] 9,9 119.8 

7,0 113,9 6,8 t 13,8 47,5 47,3 

51,9 7,7 12,0 52,2 7,9 ] 12,2 

T A B L E  6. 
A c i d *  

P M R  S p e c t r a  of  D e r i v a t i v e s  of  A z i r i d i n e - 2 - c a r b o x y l i c  

2 5 
H H 

H 

C o m .  

pound 

V a  
Vb 

V e  
Vd 

CN 
CON (C~Hs)~ 

COOCH3 
COOC2H~ 

H 1 

8,23 
8,43 

Chemical shift, r ,  ppm 
H ~ H z R NH 

8,11 
8,12 

8,18 7,60 
8.38 7,57 

8,27 7,63 
8.29 7,66 

6 , 6 5 ( C H  
6,52j 2 
8,941 '~H 
8,78.(,-. 3 
6,30 i 
5 ,83  ( C H 2 )  ! 
8,70 (CH3) ! 

J JH1H2,1JH iHS,l JH ~-I3. 
Hz I Hz { Hz 

1,0 
8~ 1,7 

8,85 1,8 
8,6 1,9 

3,1 5,8 
3,2 ~ 5,2 

t [ 
3`0 i 5,2 
3,0 i 5,2 

I 

* T h e  s p e c t r a  w e r e  o b t a i n e d  f r o m  10% s o l u t i o n s  in  CC14 (Vb-d)  
and  D20 (Va).  
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stand at room t e m p e r a t u r e  for  12 h. The resul t ing  p rec ip i t a t e  was removed  by f i l t ra t ion and c rys ta l l i zed  
f r o m  ethanol. 

1,1,1- Tr i rae thyl -  2- (2- earbomethoxyethyl )hydrazin ium Methylsulfate (IVg). A 47.4-ral  (0.5 mole} sample  
of dimethyl  sulfate  was added dropwise  with s t i r r ing  and cooling to 73 g (0.5 mole) of 1 ,1 -d ime thy l -2 - (2 -ca rbo -  
methoxyethyl)  hydraz ine  in 500 ml  of absolute ether ,  a f te r  which the mix tu re  was ref luxed without acces s  to 
mo i s tu r e  for  5 h. The solvent was then evaporated,  and the res idue  was dr ied in vaeuo (0.005 ram) over  phos -  
phorus  pentoxide at 30 ~ 

! , l , l - T r i m e t h y l - 2 - ( 2 - c a r b o x y h y d r a z i d o e t h y l ) h y d r a z i n i u m  Iodide (IVi). A total  of 32 ral of anhydrous hy- 
draz ine  was added to a solution of 81.6 g (0.3 mole) of IVf in 500 ml  of absolute ethanol, a f te r  which the mix-  
tu re  was heated on a wa te r  bath for  15 h. The solvent was then evaporated,  and the res idue  was c rys ta l l i zed  
f r o m  e thanol -methanol .  

1 -E thy l - l , l - d i m e t hy l -2 - (2 - ca rbom e t hoxy e thy l )hyd raz in ium Chloride (VIJ). An 84.6-ral  (1.2 mole) sample  
of ethyl chloride was added to a solution of 73 g (0.5 mole) of 1 ,1-d i rae thyl -2- (2-carborae thoxyethyl )hydraz ine  
in 0.5 l i t e r  of ether,  a f te r  which the mix tu re  was allowed to stand at r oom t e m p e r a t u r e  for  2 weeks.  The r e su l t -  
ing co lo r less  needles  were  r em oved  by f i l t ra t ion and c rys ta l l i zed  f r o m  alcohol.  

3-Dimethylamino--N,N-dimethylpropionamide.  This compound had bp 93-95 ~ (10 rata) and nD 23 1.4585. 
lalVIR spectrumz* 6.97 (3H, s, NCH3) and 7.12 (3H. s, NCH3),t 7.55 (2H, t, CH2)~ 7.60 (2H, t, CH2), 7.83 (6H, s, 
NCH3). IR spec t rum,  cra- i .  �9 2780 and 2830 (NCH3): 1645 (C=O).  The phys icochemiea l  p r o p e r t i e s  of the product  
were  identical  to those of a genuine sample  obtained by the method in [8]. 

3 -Methoxy-N,N-d imethy lprop ionamide .  This compound was identified f rom PMR spec t ra l  data. PMR 
spectrum.. 6.46 (2H, t, CH2) , 6.76 (3H, s. OCH3) , 7.01 (3H. s, NCH3), 7.16 (3H, s, NCH3), and 7.57 (2H, t. CH2). 
The p roduc t  had nD 23 1.4593. Found o~: C 54.9: H 9.7: N 10.5. C6HHI3NO 2. Calculated %: C 55.0: H 9.9: N 10.7. 

3-(2 ,2-Diraethylhydrazono)-N,N-diraethylpropionamide.  This corapound had bp 120-125 ~ (15 ram) and 
20 

n D 1.4919. PMR spec t rum:  3.47 (1H. t, J = 5.5 Hz. CH), 6.84 (2H, d, J ~ 5.5 I Iz, CH2) ' 7.00 (3H: s, NCHH3), t 
and 7.30 (6H, s, NCH3). IR spec t rum,  cm- l :  2800 and 2840 (NCH3): 1645 (C=O).  The physicochera ica l  cha rac -  
t e r i s t i c s  of the produc t  were  identical  to those of a genuine sample  obtained by the following method. A 44.52-g 
(0.28 mole) sample  of 3-(2 ,2-dimethylhydrazino)-N,N-diraethylpropionara ide  was added dropwise  to a suspension 
of 65 g (0.3 mole) of yellow m e r c u r i c  oxide and 150 g of anhydrous sodium sulfate  in 500 ral of dioxane, a f te r  
which the mix tu re  was refluxed for  6 h and f i l tered.  The solid ma t e r i a l  was washed with 500 ral of hot dioxane. 
the f i l t ra tes  were  combined, the solvent was r emoved  by distil lation, and the res idue  was f rac t ionated over  
ca lc ium hydride to give 30.6 g (71.1%) of a f rac t ion  with bp 120-125 ~ (15 mm).  Found ~c: C 53.8: H 9.3: N 27.3. 
CTH13N30. Calculated ~c: C 53.5: H 9.5: N 27.4. 

1 ,1 ,1 -Tr imethy l -2 - (2 -sod iocarboxyla toe thy l )hydraz in ium Salts XIa and XIb. A 12.5-g (0.6 mole) s amp le  
of sodium meta l  was added to 750 ral of 90% methanol  (or ethanol), a f te r  which 0.3 mole  of IVf, IVg, or  IVh was 
added, and the mix tu re  was ref luxed for  20 h. It was then evapora ted  to 100 ml  and cooled. The resul t ing white 
p rec ip i t a te  was r emoved  by f i l t ra t ion and ex t rac ted  with 500 ml  of hot methanol .  The methanol  was removed  by 
disti l lation, and the res idue  was c rys t a l l i zed  f r o m  ethanol. 
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* The chemica l  shifts  a r e  p resen ted  on the T sca le  in p a r t s  p e r  mill ion.  The following abbrevia t ions  a r e  used 
he re  and subsequently,  s is singiet, d is doublet, t is  t r ip le t ,  q is quartet ,  and m is raultiplet.  

The absorpt ion signal is spli t  because  of slow rota t ion about the amide  bond. 
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