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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. 
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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 

256 

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



VOLUME 17, NO. 4-5 (1.9851 OPPI BRIEFS 

l a r g e  number of degradat ion products of e. We thus synthesized dimethyl 

N-cyanoimidocarbonate ( A ) .  The f i r s t  s t e p  involves the  p repa ra t ion  of 

a )  X=CI b )  X=Br C )  X=OH 

H MONH 

Me MeNk 

dimethyl imidocarbonate by c h l o r i n a t i o n  of sodium cyanide i n  a mixture of 

sodium hydroxide and methanol i n  water i n  c o n t r a s t  t o  the previous 

procedures6 which used cyanogen ch lo r ide  o r  bromide. Simultaneous a d d i t i o n  

of conc. hydrochlor ic  ac id  and cyanamide t o  the iminocarbonate afforded 

compound 1 which was then transformed i n t o  the isoureas  2. Compound 2 
was converted completely i n t o  guanidine with aqueous methylamine i n  0 . 5  

h r  , while more than a day was required f o r  the same r e a c t i o n  i n  e thanol  a t  

room temperature.  As compound fi i s  r e l a t i v e l y  uns t ab le ,  higher  

temperatures and long r e a c t i o n  times should be avoided: a pure product was 

obtained i n  high y i e l d  i n  water a t  room temperature.  The analogous 

r e a c t i o n  between isourea 2 and methylamine afforded compound which i s  

even l e s s  s t a b l e  than G: the  appearance of i n  the  r e a c t i o n  mixture 

could on ly  be de t ec t ed  by mass spectrometry and i t s  i s o l a t i o n  was not  

poss ib l e .  Compound lo can be prepared e i t h e r  from isourea & o r  from 
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oxazolidine 2, which is much more conveniently formed from 1 with 2- 

aminoethanol after prolonged heating than from N-cyano-N'-(2-hydroxyethyl)- 

S-methyl isothiourea. 3 

ExPEuIJmmL SECTION 

Melting points were taken on a Kofler micro hot stage. 'H NMR, IR and mass 
spectra were obained on a Varian EM-360 NMR spectrometer, Perkin-Elmer 
instrument 727B and Finnigan 3300 F mass spectrometer respectively. 

Dimethyl N-cyanoimid~carbonate~ (1) .- Sodium cyanide (10 g )  and sodium 

hydroxide (16.3 g )  were dissolved in water (89 ml). After addition of 

methanol (24.4 ml), the mixture was cooled to about 0' and chlorine (14.4 

g )  was introduced a t  such a rate that the temperature did not exceed 5'. 

The pH of the reaction mixture was then adjusted with c o w .  hydrochloric 

acid to 8.5 and a further amount of hydrochloric acid (10.6 ml) and 

cyanamide (50% aqueous solution, 12.9 ml) were added simultaneously at 0- 

5'. The final pH was 6.5. The reaction mixture was stirred for an 

additional hour at 0' and the precipitate was collected to yield 8.9 g 

(38%) of colorless crystals, mp. 53-55' (petroleum ether). 

'H NMR (CDC13): t 5.98 (s): I S  (m/s): 114 (M'). 

Anal. - Calcd. for CqHgN202: 

z 

c, 47.11: H, 5.30: N, 24.55 

Found: C, 41.54; H, 5.21; N, 24.35 

N-Cyano-Ns-(2-chloroethyl)-Q-methylisourea ( & I . -  To a solution of 2- 

chloroethylamine hydrochloride (3.48 g)  in water (12 ml) was added at 10- 

15' a solution of sodium hydroxide (1.2 g) in 3 ml of water. The solution 

was stirred for 5 minutes and then compound 1 (3.42 g) was added. AfteF 70 

minutes of additional stirring at 1S0, the crystalline product was 

collected, washed with water and dried in vacuum at 40' to yield 4.5 g 

(93%) of the title product, mp. 111-112' (ethanol). 

'€I NMR (CDC13): 

(do): 161 (M'). 

t 6.40-6.56 (4H. m), 6.2 (3Hs s f ,  2.3-2.7 (18, broad); MS 
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A-. Calcd. for C5HgC1N30: C, 37.16; H, 4.99; N, 26.00 

Found: C, 37.02; H, 5.05; N, 26.00 

N-Cyano-N'-(2-bromoethyl)-O-methylisourea (2) .- To a solution of 2- 

bromoethylamine hydrobromide (3.6 g)  dissolved in water (10 ml) was added 

at 10-15' a solution of sodium hydroxide (0.7 g )  in 1.8 ml of water. The 

solution was stirred for 5 minutes and thencompound 1 (2 g )  was added. 

After 60 minutes of additional stirring below 15'. the crystalline product 

was collected, washed with water and dried in vacuum at 40' to yield 3.02 g 

(8421, mp. 129-132' (methanol). 

'H NMR (DhfS&d6): 'c 6.42-6.65 (2H, m), 6.25 (3H, s), 1.55-1.90 (lH, 

broad); Ms (m/s): 205 (M?. 

- Anal. Calcd. for C5H8BrN30: C, 29.15; H. 3.91: N. 20.39 

Found: C, 29.16: H, 3.91; N. 20.23 

N-Cyano-N'-(2-hydroxyethyl)-O-methylisourea (&I.- Dimethyl N-cyanoimino 

carbonate (1) (1 g )  and 2-aminoethanol (0.53 ml) were heated in ethanol (2 

ml) under reflux for 15 minutes. After cooling in ice, the precipitate was 

collected and washed with ethanol to yield 0.85 g (68%) of white crystals, 

mp. 70-74' (ethanol). r 6.8-6.05 (4H. m), 6.2 (3H, s). 

3.1-2.7 (la. broad). MS ( m / s :  13 (hi'). 

- Anal. Calcd. for C5HgN30: 

'H NMR (CDC13): 

C, 41.95; H .  6.34: N, 29.36 

Found: C, 41.84: H, 6.26; N, 29.29 

N-Cyano-N'-methyl-N"-(2-chloroethyl)guanidine (h).- Compound & ( 5  g )  was 

added to aqueous methylamine (40%. 6 ml) and the reaction mixture was 

stirred at 20-25' for 30 minutes. The mixture was then extracted with 

methylene chloride (15 ml); the organic phase was dried over sodium 

sulfate. filtered and evaporated at 30'. The oily residue crystallized 

upon addition of water (10 ml) at 0-5'. The precipitate was collected and 

dried in vacuum at room temperature to yield 3.2 g (65%) of white solid. 
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mp. 80-84' (methylene chloride-petroleum ether). 'H NMR (CDC13): 'c 7.16 

(3H, t, J = SHz), 6.35-6.52 (4H, m), 3.8-4.2 (lH, broad), 4.25-4.65 (1H. 

broad); IS (m/s): 160 (M'). 

Anal. - Calcd. for C5HgC1N4: C, 37.39; H, 5.65; N. 34.88 

Found: C, 37.61; H, 5.64; N, 34.55 

N-Cyano-N'-methyl-N"-(2-bromoethyl)guanidine (el.- Isourea 2 (1 g)  was 

stirred in liquid methylamine (2 ml) at about 0' for 10 minutes. 

Methylamine was then removed in vacuum at 0' and the title product was 

detected in the oily residue by mass spectrometry: MS (m/e): 204 (M'). 

All attempts to isolate the title product failed. 

2-(N-cyanoimino)-1,3-oxazolidine (:).- Isourea C (0.5 g) was heated in 

ethanol (2 ml) for 4 hrs under reflux. The product precipitated after 

concentration to one half the original volume and cooling on ice to yield 

0.35 g (90%) of white solid, mp. 116-118', lit.3 mp. 119-120'. 'H NMR 

(DMS*ds): 'c 6.32 (2H, t. J = EHz), 5.35 (2H, t, J = EHz), 0.72 (lH, 

broad); MS (m/s): 111 (M'). 

4. Calcd. for C4H5N30: C, 43.24; H ,  4.53: N, 37.82 

Found: C, 43.07; H, 4.52; N, 38.02 

N-Cyano-N'-methyl-N"-(2-hydroxyethyl)g~anidiae Oxazolidine 2 (0.5 g) 

was heated under reflux in ethanolic methylamine (33%, 3 ml) for 0.5 hr. 

The reaction mixture was then evaporated to dryness, dissolved in ethanol 

(2 ml) and poured onto ice. The precipitate was collected to yield 0.5 g 

(78%) of white crystals, mp. 104-106°, lit.2 mp. 110-11lo. The same 

compound was obtained from compound 2 in essentially the same nay as from 
- 3. The identity of the product was confirmed by spectral and elemental 

analyses. 

-S 
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It is now well-accepted that the mutagenic and carcinogenic activity of 

Observable a- nitrosamines is due to their a-hydroxylated metabolites.' 

hydroxynitrosamines were first synthesized by mild reduction of a-peroxy- 

ni troramine s. We had unsuccessfully sought to prepare a- 

hydroxynitrosamines by direct low-temperature oxygenation3 of N,N- 

dibenzylnitrosamine and N,N-dibenzhydrylnitrosamine (El. 

is well-known, the latter could not be prepared by standard methodology. 

While the former 

4 

a) X = H b) X = NO c) X = NO2 

Ph Ph 
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