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Oxidative Aminomercuriation of Prop -2-ynol. Syntheses of Substituted 
Propane- 1,2-di -imines and 2 -Aminopropionamidines 

By Josli BARLUENGA,” FERNANDO AZNXK, and I I A M ~ N  LIZ 
(Departamento de Quinzica Ovgdnica, Facultad de Ciencias, liiziversidad de Ouiedo, Oviedo, Spa in )  

Summary NN’-Diarylpropane- l,%di-imines and 2-amino- 
NN’N”-triarylpropionamidines have been obtained by 
oxidative addition of primary aromatic amines to prop-2- 
ynol in the presence of niercury(I1) acetate. 

ALTHOUGH aniinomercuriation of olefins is well establislied 
in synthesis,l aminomercuriation of acetylenes has been 
little studied.2 In the latter case, mercury(I1) acetate and 
chloride have been mainly used as the mercuriation 
 agent^,^-^ and Schiff’s bases, enaniines, and 1,2,3,4-tetra- 
hydroquinoline deizivatives have been obtained. Whereas 
Inercury(I1) chloride shows remarkable catalytic activity in 
this kind of reaction, mercury(I1) acetate shows little 
activity, probably because of its greater oxidative power. 
Indeed, mercury (11)  acetate produces allylic oxidations ;6  

likewise, i t  gives rise to oxidative aminomercuriation of 
acetylene itself in the presence of aromatic a m i n e ~ . ~  These 

antecedents have prompted u s  to study the beliaviour of 
some suitably propyn-2-yl-functionalized alliynes in aniino- 
mercuriation reactions using mercury(I1) acetate. t 

We now report the syntheses of the non-readily available 
N,V’-diarylpropsne- 1,2-di-imines (1) and 2-amino-NN’N’‘- 
t riarylpropionamidines (2), using prop-2-yno1, priinary 
aromatic amines, and mercury(11) acetate a t  room tempera- 
ture. We have shown that the di-imines (1) are almost 
quantitatively transformed into the amino-amidines (2) via 
addition of the corresponding arylamine i n  acetic acid 
medium. Consequently, when carrying out tlie reaction in 
the presence of potassium carbonate the process stops in 
the di-imine step. Without the use of this salt, amino- 
amidines are obtained directly (Scheme 1). 

The formation of these compounds can easily be under- 
stood in terms of an initial amine addition catalysed by tlie 
mercury(I1) salt,5 to give the substituted ally1 alcohol (3). 

f Non-functionalized monoalkylacetylenes are not noticeably oxidized in this type of reaction. 
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Until now, we have failed to isolate (3), but, during the 
allylic oxidation of olefins, ally1 alcohols have been isolated 
as intermediate products.' This allylic oxidation explains 
the formation of the intermediate (4), the precursor of the 
reaction products, the participation of which has been 
proved by carrying out the reaction of l-phenylprop-2-yn- 1- 
01 with aniline, and mercury(I1) acetate which brings about, 
almost quantitatively, the l-phenyl-2-phenyliminopropan- 1- 
one ( 5 ) .  Such a process represents a convenient one-pot 
regioselective mono-imination of a-diketones8 (Scheme 2). 
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In  a typical procedure, mercury(r1) acetate (20 mmol) 
was added during 15 min, at room temperature, to a stirred 
solution of prop-2-ynol (20 mmol) in a primary aromatic 
amine (400 mmol). Mercury (> 90%) was filtered off after 
5-7 h. The organic phase was treated with 3112 aqueous 
potassium hydroxide (15 ml) and then extracted with ether. 

TABLE 

Ar Yield/ % 
2-MeC,H4 56 
4-MeC,H4 32 

2,6-Me2C,H, 30 
Ph  50 
2-MeC,H4 71 
4-MeC,H4 38 
4-MeOC,H4 36 

4-MeOC,H4 45 

M.p./"Cb 
56-58 
77-79 

106-108 
78-80 

134-135 
149-1 50 
187-189 
159-1 61 

a All the products gave satisfactory spectral and elemental 
analysis data.  b Uncorrected. 

Elimination of the volatile components in vucuo and re- 
crystallization in hexane-toluene (3 : 1) yielded the 2-amino- 
amidines (2) {e.g., (2b), i.r. (Nujol), vC== 1645, vN-H 3360, 
and 3380 cni-l; lH n.m.r. 8 (CDCI,) 1-4 (d, 3 H), 2.05, 2-2, 
and 2.3 (3 s, 9 H),  4.3 (9, 1 H), and 6.3-7-3 (m, 12 HAJ;  
13C n.m.r. 6 (CDCI,) 17.2 (q), 17.5 (q), 20.5 (q), and 49.8 (d) 
p.p.m.; m/e 357 (M+), 120 ( [ M  - MeC,H,NCNHC,H,Me], 
95y0) >. For the syntheses of di-imines (l), only 100 mmol 
c f amine in tetrahydrofuran (50 ml) were employed in the 
presence of potassium carbonate (40 mmol). The crude 
residue was recrystallized from cold hexane (e.g., (lc), i.r. 
(Nujol), v ~ = ~  1610 and 1625 cm-l; lH n.m.r. 8 (CCI,) 2.2 
(s,  3 H) ,  3.75 and 3.8 (2 s, 6 H), 6.55-7.35 (m, 8 HA*), and 
8-15 (s, 1 H) ;  13C n.m.r. 6 (CDC1,) 14.7 (q), 55.4 (q), 160.1 (d), 
and 167-3 (s) p.p.m.; ?a/e 282 (M+) ,  148 ( [ M  - CHT\TC,H,- 
OMe], 1OOyo) >. 

(Receiced,  3 ~ d  August 1981 ; Corn. 927.) 
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