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N,0-Dimethylhydroxylamine i s  a very useful  reagent f o r  the  preparat ion 

of H.methoxy-H.aethylamides which a r e  reduced with metal hydrides t o  y ie ld  

aldehydes.1 This method i s  p a r t i c u l a r l y  important t o  prepare sens i t i ve  

aldehydes such as B o c - b l e ~ c i n a l ~  used i n  the  synthesis  of s t a t ine .  3 

Although N,0--dimethylhydroxyluine is  cormercially avai lable ,  i t  i s  too 

expensive f o r  large scale  use. The e a r l y  preparations40s involved i so l a t ion  

of the very wa te r so lub le  e thyl  hydroxycarbuate by slow continuous 

ex t rac t ion  with e ther  and a low overa l l  yield.  This problem was addressed 

i n  8 patent  procedure by using 2-butyl chloroformate which gives 8 l e s s  

water soluble intermediate n-butyl chloroformate which gives a l e s s  water 

soluble intermediate 5-butyl hydroxycarbuate.  h i  a l t e rna t ive  procedure' i s  

the dimethylation of hydrorylamine rulfonate  (BONHS5H). The merit  of the 

present  procedure i s  t h a t  i t  avoids the d i f f i c u l t  i so l a t ion  of e thyl  

hydroxycarbamate. The f i r s t ' t w o  s teps  a r e  combined i n  one pot  t o  afford 

very good y ie lds  of e thyl  methoxymcthylcarbuate. The optimum pH fo r  

d ia lkyla t ion  of e thyl  hydroxcarbamate i s  between 11 and 12; a t  higher pH of 

13-14, the y ie ld  W8S subs t an t i a l ly  lower. The t eac t ion  W8S a l so  sluggish 

below 25'. I f  the d iae thyl  s u l f a t e  was added i n  one port ion,  the reac t ion  

was very slow (incomplete a f t e r  18 hrs ) .  Addition of d ie thyl  e ther  a t  t h i s  
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s t age  a l s o  i n h i b i t e d  the  r e a c t i o n .  Phase t r a n s f e r  c a t a l y s t s  such a s  

tetrabutylamonium iodide o r  Aliquat' 336 (1-2 no1 Sl showed no s i g n i f i c a n t  

impact on tho r e a c t i o n  r a t e  o r  product y i e l d .  Tke ac id  hydro lys i s  of e t h y l  

methoxymethylcarbamate t o  tho N,+dimethylhydroxylamino hydrochlor ide 

proceoded i n  high y i e l d .  - SBcrIcN 
C&UTIONI 

Ethyl  Methoxymethylcarbamato .- A 5-L, four-necked round-bot tomod f l a s k  was 

equipped with a mechanical stirrer, thermometer, graduated a d d i t i o n  funnel  

and a pB e l e c t r o d e  connected t o  a meter. The f l a s k  was charged with 208 .5  g 

( 2 . 0  moll of hydroxylamine hydrochlor ide,  1 L of deionized water ,  286 .9  ml 

( 3 . 0  moll of e t h y l  chloroformate and the mixture s t i r r e d  vigorously.  Sodium 

hydroxido s o l u t i o n  (5m w / w l  was charged i n t o  tho a d d i t i o n  funnel  and added 

d r o p r i s e  t o  the  mixturo.  The r e a c t i o n  was exothermic and the  f l a s k  was 

p a r t i a l l y  immersed i n  a Dry Ice-2-propanol b a t h  so a s  t o  maintain tho 

temperature a t  25  f lo. A s t eady  pH of 11 was reached a f t e r  438 ml ( 8 . 1  

moll of 5 a  sodium hydroxido had been added, t h i s  a d d i t i o n  took n e a r l y  one 

hour.* The cool ing b a t h  was replaced by a warm r a t e r  bath.  A 500 ml 

sepa ra to ry  funnel was charged i n  two p o r t i o n s  with 617 ml ( 2 . 1 7  moll  of 

dimethyl s u l f a t e  and i t s  stem lowered i n t o  the f l a s k  through the  neck with 

the  pH e l ec t rode .  Dimothyl s u l f a t e  and sodium hydroxide were added i n  

small p o r t i o n s  keeping tho r e a c t i o n  temperature a t  35 5 2' and the  pB 

botween 11 and 12. This ope ra t ion  a l s o  took n e a r l y  an hour. The mixture 

was v igo rous ly  s t i r r e d  f o r  t h roe  a d d i t i o n a l  hours a t  35 5 2'. A few drops 

of sodium hydroxide wore o c c a s i o n a l l y  added t o  maintain t h e  pH a t  1 2 .  Tho 

mixture was cooled t o  25' and 400 m l  of e t h e r  was added with good s t i r r i n g .  

The l a y e r s  were separatod and t h e  aqueous l a y e r  again ex t r ac t ed  with 200  m l  

of e t h y l  e t h e r .  The combined e t h e r e a l  e x t r a c t s  r e r o  d r i e d  over anhydrous 

The e n t i r e  r e a c t i o n  sequence should be performed i n  a good hood! 
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m8gneSi~m Sol fa te  and then concentrated 88 m c h  8s  possible  on 8 ro t a ry  

evaporator a t  a bath temperature of 25O and 10 am pressure taking care  t h a t  

the  product was not  l o s t  i n  the  operation. The res idua l  co lo r l e s s  l iqu id  

weighed 315-320 g and W 8 S  d i s t i l l e d  through 8 20 x 2.5 cm column with 

Woodloe" Teflon' packing' t o  give 280-293 g (70-73%) of product, bp. 48- 

49'/11-12 mm. Capi l la ry  ana lys i s  showed t h a t  typ iCd1y the p u r i t y  -8s 

99.5% (Varian 6000, DB-1, 30 meter fused S i l i c a  column, 0.25 mm I D ,  f i lm  

thickness 0.025 mm, a t  70' f o r  5 min and then 70-170° a t  10°/min, % as 

c a r r i e r  gas a t  6 p s i ) .  2893 (11, 1711 (b)  cm-lt 'H NUR 

(CDC13): b 1.27 ( t ,  3H, CE3), 3.10 (s, 3H, +-I,  3.66 (s, 3H, N-CH31, 

I R  ( l i qu id  f i lm):  

4.18 (q ,  2E, q), 
N,O-Dimethjlhydroxyllnrine Hydrochloride.- A 2-L, th reenecked  round-bottomed 

f l a sk  was s e t  up on a ste8m ba th  and equipped with a mechanic81 s t i r r e r ,  a 

thermometer and a water cooled condenser. The f l a s k  was charged with 290.8 

g (2.181 ro l )  of e thyl  rethoxymethylcarbamate and 870 rl of conc. 

hydrochloric acid.  The mixture was s t i r r e d  and heated. A c l e a r ,  co lor less  

so lu t ion  formed with vigorous gas evolution. Heating was continued f o r  3.5 

h r s  a f t e r  which gas evolution near ly  ceased. The reac t ion  mixture was 

concentrated t o  dryness on a ro t a ry  evaporator. Six 125 m l  por t ion  of 2- 

propanol were pul led in to  the f l a s k  ri. the  feed tube on the ro t a ry  

evaporator and each time the  mixture was concentrated t o  dryness. The 

residue was then t r i t u r a t e d  with 300 m l  of ice-cold 2-propanol and the 

product which c rys t a l l i zed  was col lec ted  on a s in t e red  g l a s s  funnel and 

washed with two 100 m l  por t ions of ice-cold 2-propanol and 200 m l  of g- 

hexane. The white c r y s t a l l i n e  s o l i d  was dr ied  i n  a vacuum oven a t  40' t o  

give 198-202 g (93-9s)  of product, mp. l l l - l lSo ,  lit.6 mp.  106-108°, IB 

(XBr): 3026 ( m ) ,  2470 (11, 1479 (s), 1449 (s), 1397 (s) cm-': NUR (D20) :  

b 3.07 (1, 3H, +CH3), 3.93 (1, 3H, N-C%). 
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A s t eady  pH of  11 i n d i c a t e s  completion of t h e  n e u t r a l i z a t i o n  and 

r ead iness  f o r  a l k y l a t i o n  which is b e s t  performed a t  pH 11-12. 

This packing was purchased as t u b u l a r  c a r t r i d g e s  from Metex Corporat ion,  

970 New Durham Road, Edison. N J  08817. Other packing m a t e r i a l s  such as 

g l a s s  beads o r  p o r c e l a i n  b e r l  s add le s  should a l s o  be e f f e c t i v e .  

submitted b V. G. Beylin and 0 .  P. Goel* 7iimm-P 
Department of Chemistry 
Warner-Lambert Company/Parke-Davis Pharmaceutical  Research 
2800 Plymouth Road, Ann Arbor, MI 48105 

While eva lua t ing  va r ious  b-aminoethylating agents ,  r e  focused on s-butyl  

N-(2-bromoethyl)carbamate ( A )  s i n c e  t h e  p r o t e c t i n g  t-carbobutoxy (BOC) group 

can be removed under mild cond i t ions .  This reagent  has been used in t he  

s y n t h e s i s  of modified pep t ides  a s  a "reduced" g lyc ine  analogue. 1 

Unfortunately,  r e  could no t  f i n d  a convenient l i t e r a t u r e  method which could 

be used on a prepa ra t ive  s c a l e  o r  a complete d e s c r i p t i o n  of i t s  phys ica l  and 

a n a l y t i c a l  c h a r a c t e r i s t i c s .  The compound is reported' t o  have been prepared 
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