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Knoxville, TN 37996-1600 

1 

In view of the fact that BH3'TBF is not 

boratories, we sought to develop a simpler pro 

readily available in all 

edure for the reduction of 

nitroalkenes to hydroxylamines.' Initial experiments employing one molar 

equivalent of in situ generated BE3 in TBF were slow and complete 

consumption of nitroalkene required 24 hrs. However, use of excess hydride 

TABLE. Hydroxylamines from a.8-Unsaturated Nitroalkenes 

Nitroalkene Product a Yieldb mp. (OC)' 

(NHOH 7 8 ( 8 5 )  135-137 

- 
CH 

C H = E y i O  2 0 CHZCHNHOH 6 3 ( 7 0 )  65-66 
I 3  

/ \  
CH30' OCH3 CH30 OCH3 

a. Products exhibited physical and spectral properties' in accord with the 
assigned structures. b. Isolated and unoptimized yields: yields in 
parentheses were obtained using BH3'"EF solution (2.5M in c. 
Melting points are uncorrected. 
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r e s u l t e d  i n  a rapid r e a c t i o n  (1 h r ) .  Fo r tuna te ly  the  hydroxylamine 

precursor  was s t a b l e  under these  condi t ions and no reduct ion t o  the 

corresponding amine2 was observed. The reduct ion i s  c a r r i e d  out  by simply 

adding a,b-unsaturated n i t roa lkene  t o  a s t i r r e d  susp-nsion of boron 

t r i f l u o r i d e  e t h e r a t e  and sodium borohydride i n  TEF a t  room temperature. In 

c o n t r a s t  t o  the p rev ious ly  reported borane reduction, '  no suiden exothermic 

r e a c t i o n  i s  observed and good y i e l d s  of pure hydroxylamines a r e  obtained 

(Table) .  - SECTION 

A l l  glassware was thoroughly d r i ed  i n  an oven and co lled under d r y  n i t rogen  
before  use. THF was d r i e d  over CaH2, d i s t i l l e d  rom LiAlH and s to red  
under d r y  ni t rogen.  Commercial r eagen t s ,  BF3-Et20, l-nitro-4-cyclohexene 
and B-nitrostyrene (Aldrich)  were used a s  received.  Other n i t r o  compounds 
were prepared via published procedure. 3 

Synthesis  of N-(Hydroxypheny1)ethylamine. General Procedure.- A flame- 

d r i e d ,  nitrogen-flushed, 100 m l  f l a s k ,  equipped with a septum i n l e t ,  

magnetic s t i r r i n g  ba r  and r e f l u x  condenser was cooled t o  0'. Sodium 

borohydride (6.3 mmol, 0.24 g )  was placed i n  the f l a s k  followed by 

sequen t i a l  a d d i t i o n  of THF (10 ml) and BF3-Et20 ( 8  mmol, 1 ml) a t  0'. 

A f t e r  the add i t ion ,  t he  i ce  b a t h  was removed and t h e  con ten t s  were s t i r r e d  

a t  room temperature f o r  20 min. The s o l u t i o n  of B-ni t rostyrene i n  THF (2 

mmol, 0.3 g in 5 m l  TBF) was then in j ec t ed  dropwise i n t o  the r e a c t i o n  f l a s k  

- v i a  a syr inge.  The r e a c t i o n  was allowed t o  proceed a t  room temperature f o r  

1 h r  and quenched by the c a r e f u l  add i t ion  of i c e  (5  g ) .  Most of the TBF 

was removed on a r o t a r y  evaporator ,  the r e a c t i o n  mixture a c i d i f i e d  (1N HC1. 

20 m l )  and then heated a t  80-90' ( o i l  b a t h )  f o r  2 h r s .  Af t e r  cool ing t o  

room temperature,  the a c i d i c  l aye r  was washed with e t h e r  (2x20 m l )  and then 

the hydroxylamine l i b e r a t e d  via the  add i t ion  of aqueous sodium hydroxide. 

So l id  sodium c h l o r i d e  was added and the  product e x t r a c t e d  i n t o  e t h e r  (3x25 

ml). The combined e t h e r e a l  e x t r a c t s  were d r i e d  over anhydrous MgSC, and the 
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solvent removed under reduced pressure to yield 0.22 g (79%) of N- 

hydrorylphenylethylamine. The product exhibited physical properties and 

spectral characteristics' in accord with an authentic sample. 

Acknowledgement.- This study was supported by the Department of Energy. 

1. M. Mourad, R. S. Varma and G. W. Kabalka, J. Org. Chem., g, 133 
(1985). 

2. M. Mourad, B. S. Varma and G. PI. Kabalka, Synth. Commun., 14, 1099 
(1984). 

3. C. B. Gairaud and G. It. Lappin, J. Org. Chem., g, 1 (1953). 

Submitted by J. Zmitek*, B. Jenko, A. Kosak and D. Milivojevic 
(12/19/84) 

LEK, Pharmaceutical and Chemical Works 
61234 Menges, Kolodvorska 27 
YUGOSLAVIA 

The disclosure of biological activity of cimetidine (5)' has prompted 

renewed activity in guanidine chemistry. Several authors attempted to 

discover new, potentially active guanidine derivatives derived mainly from 

dime t hyl N-c yano imidod i thioc arbona t e (1) : 2-4 thus N-c yano-N '- (2-ha loe thy1 - 
S-methyl isothioureas were prepared. The goal of our work was to find a 

convenient way to obtain N-cyano-N'-(2-chloroethyl)-Na~ethyl guanidine 

(%I, which is the key intermediate in the synthesis of cimetidine. 
5 

An attempt to obtain from the relatively slow reaction of 

methylamine with N-cyano-N'-(2-chloroethyl)-S-methyl isothiourea afforded a 
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