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Amino alcohols which have an amino group or a monosubsti- 

tuted amino group and an alcohol group attached to adjacent car- 

bon react with aldehydes to give oxazolidines. Amino polyhydric 

alcohols with similar structures react with two moles of alde- 

hydes to yield substituted l-aza-3,7-dioxabicyclo[3.3.O]octanes. 

These heterocyclic compounds are useful for the preparation of 

monoalkyl or dialkylamino alcohols; reduction has been accomp- 

lished by hydrogenation using 1% palladium on charcoal as a 

catalyst at l o o o  and 1000 psi. 1 

The same type of reduction has been found to occur when 5- 
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hydroxymethyl-l-aza-3,7-dioxab~cyclo[3.3.O]octane(I) prepared 

from tris(hydroxymethy1amino)methane and formaldehyde was heat- 

I I1 

ed with 88% formic acid. The resulting tris(hydroxymethy1)- 

methyl dimethylamine(I1) was isolated as the hydrochloride in 

a 93% yield. Direct treatment of tris (hydroxymethyl) methyl- - 
aminomethane with formaldehyde and formic acid' as a method 

for preparing 11 was not satisfactory and afforded an impure 

product. The generality of this reduction was demonstrated by 

the conversion of 2-phenyl-4,4-dimethyloxazolidine(III) to 2- 

benzylamino-2-methyl-1-propanol (IV) in a 53-54% yield. This 

,-/ Me2C-NHCH2Ph 
1 
CH20H 

I11 IV 

method had an advantage over the catalytic hydrogenation meth- 

od' since debenzylation occurs in the latter unless a tempera- 

ture of 35-45O is used. The amino alcohol IV once formed is 

debenzylated only slowly by formic acid; 88% of the amine IV 

was recovered unchanged after heating with 88% formic acid for 

24 hrs. 

EXPERIMENTAL 

Melting pointb ahe uncohhected. 

tris-(Hydroxymethyl)methyldimethylamine(II).- 5-Hydroxymethyl- 
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1-aza-  3 , 7 - d i o x a b i c y c l o  [ 3.3.0 ] o c t a n e  ( I ) ( 7 3.5 g , 0.5 m o l e )  w a s  

h e a t e d  w i t h  88% f o r m i c  a c i d  (110 m l )  on a steam b a t h  f o r  2 4  h r s .  

The p r o d u c t  w a s  t r e a t e d  w i t h  a n  e x c e s s  o f  6N h y d r o c h l o r i c  a c i d  

and t h e  r e s u l t i n g  s o l u t i o n  w a s  e v a p o r a t e d  t o  d r y n e s s  u n d e r  re- 

duced  p r e s s u r e .  The w h i t e  s o l i d  o b t a i n e d  w a s  t r i t u r a t e d  w i t h  

m e t h a n o l  and  g a v e  86.4 g of t h e  h y d r o c h l o r i d e ,  mp. ( s o f t e - ' i n g  

a t  200°) 228O ( d e c . ) .  

- Anal .  Calcd f o r  C H 0 NC1:  C ,  38.81;  H ,  8 .62;  N ,  7 .55 .  

Found: C ,  38.94;  H ,  8 . 4 1 ;  N ,  7 .48 .  
6 16 3 

The h y d r o c h l o r i d e  ( 9 2 . 7  g ,  0 .5  mole) upon b a s i f i c a t i o n  

w i t h  1 0 %  sodium h y d r o x i d e  f o l l o w e d  b y  removal of  water u n d e r  

r e d u c e d  p r e s s u r e  g a v e  a s o l i d  which w a s  e x t r a c t e d  w i t h  c h l o r o -  

form. Removal of t h e  c h l o r o f o r m  g a v e  68 g (91% y i e l d )  of 11, 

mp. 9 0 O . l  The mp.  of a m i x t u r e  w i t h  a sample  p r e p a r e d  b y  hy- 

d r o g e n a t i o n  w a s  u n d e p r e s s e d .  

- 2-Benzylamino-2-methyl-l-propanol(IV).- 2-Phenyl -4 ,4-d imethyl -  

o x a z o l i d i n e ( I I 1 )  (17 .7  g ,  0 . 1  m o l e )  w a s  h e a t e d  w i t h  8 8 %  f o r -  

m i c  a c i d  ( 1 5  m l )  on a steam b a t h  for  2 4  h r s .  The r e s u l t i n g  

s o l u t i o n  w a s  t r e a t e d  w i t h  25 m l  of 6N h y d r o c h l o r i c  a c i d  a n d  

t h e  e x c e s s  formic acid a n d  h y d r o c h l o r i c  acid w e r e  removed un- 

d e r  r e d u c e d  p r e s s u r e .  The o i l y  s o l i d  o b t a i n e d  w a s  h e a t e d  w i t h  

a n  a d d i t i o n a l  25 m l  of 6 N h y d r o c h l o r i c  acid on a steam b a t h  

f o r  8 h r s  and  t h e  e x c e s s  h y d r o c h l o r i c  a c i d  w a s  removed u s i n g  

r e d u c e d  p r e s s u r e .  The r e s u l t i n g  s o l i d  upon t r i t u r a t i n g  w i t h  

b e n z e n e  g a v e  a s o l i d  h y d r o c h l o r i d e  (17.2 g )  which w a s  t r e a t e d  

w i t h  excess 10% sodium h y d r o x i d e .  E x t r a c t i o n  w i t h  b e n z e n e  

f o l l o w e d  by removal of t h e  s o l v e n t  q a v e  9 . 6  of s o l i d  I V ,  mp. 

68-70°, lit. mp. 67.6O. R e c r y s t a l l i z a t i o n  from c y c l o h e x a n e  1 
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did not change the melting point. Structure IV was supported 

by elemental analysis and IR and NMR spectra. A mixture melt- 

ing point with the starting material (111) occurred at 45-50°. 

Amine IV after treatment with formic acid in the same 

manner was recovered in an 88% yield. 
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N-Nitrosohexahydroazepine L is a powerful liver and eso- 
phageal carcinogen in rats' and initial biochemical studies 

indicated that y-hydroxylation to 2 and B-hydroxylation to 2 
are major metabolic pathways (Scheme 1). 

OH 

I 
NO 

I I 
NO NO 

1 - 3 - 2 - 

Scheme 1 

In order to prepare metabolites 2 and 2 for use as syn- 
thetic standards,2 we explored the ring expansion of some N- 

129 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
0
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


