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The reaction of secondary mines with chloroform and potassium 

t-butoxide is reported to give formsmidas as products, both when reaction 

mixtures are processed in the pressnce or absence of water.' It has been 

suggested' that the reactions proceed by attack of dicblorocarbene on the 

mine to give the expected dichloromethylamines I-, and that these iate+ 

mediates proceed to the observed amides under the reaction conditions or 

workup. 
?I 

R,NH + :CCls __* R,NCHCl, -p R,NCH 

1 

We have observed that the reaction of secondary smines with phenyl- 

(trichloromethyl)mercury (the Seyferth2 procedure for generating dichlox- 

carbene) proceeds in a different manner, and as sumarised by equation i. 

(1) 
RR'NH + C&HgCCl, -C&H&l /Cl 

-CHCl, l 
RR'N-C=C 

/Cl 

’ 'Cl 
+ (RR'I)sC=C, 

2 a (R=CeH5, R'=CH,) 
CI Cl 

b (&R'=C,Hs) 
c (R=R'=CsH,) 

2 4 

Thus, the reaction of N-methylaniline (1 molar equivalent) with phenyl- 

(trichloromethyl)merury (2 molar equivalents) in benzene solution was 

*Supported by the National Science Foundation Grant G.P.-3357. 

2511 



1312 No.21 

carried out at 800 for 43 hours. Most of the benzene was removed by dis- 

tillation and was found to contain chloroform (1 mole, 94$ yield). The 

resulting mixture was treated with petroleum ether (b.p. -680) and 

filtered to remove phenylmercuric chloride (2 moles, 9@ yield). Concen- 

tration of the filtrate resulted, in some cases (with diethylsmine), in 

the precipitation of a small amount of diphenylmercury which was removed 

by filtration before removal of all of the solvent. Distillation of the 

product gave & as a pale yellow liquid (b.p. 7%9Oo at 0.01 mm., Ni 

l-5847-1.5860, 14.5%; analytical sample had b.0. M-710 at 0.02 mm., Ni5 

1.5850; found: G, 45.2; H, 3.4; C,HsCl,N requires C, 45.7; H, 3.4). The 

pot residue solidified when cooled to give an 84% yield of crude & 

(m;p. 69-77o), which was purified to m.p. 86-870 (found: C, 62.7; H, 5.2; 

Cl, 23.3; N, 9.3; C,eH,sClsN2 requires C, 62.6; H, 5.3; Cl, 23.1; N, 9.1) 

by recrystallization from petroleum ether (b.p. -680) and from ethanol. 

The reactions of diethylsmine and diphenylsmine with phenyl(trichlor& 

methyl)mercury were carried out in the same manner with the following 

results: 22 (collected at 65-950 at 5 mm., Nr 1.4S25, 4% yield), L& 

(b.p. 540 ad 0.5 mm., c 1.4927, 42$ yield; found: C, 50.3; H, 8.6; 

Cl, 29.9; C,&-12&1,Ns requires C, 50.2; H, 8.4; Cl, 29.7), p&solated 

by chromatography of the crude product on alumina, using petroleum ether 

(b.p. &6So) as eluant, 45% yield, m.p. 44~48~; analytical sample, m.p. 

48-500 from methanol; found: C, 56.4; H, 3.1; N, 4.8; C,4H,,C1,N requires 

C, 56.3; H, 3.4; N, 4.g,&._ (none observed). 

The t-riablorovinylsndnes ,I& and Jc_ had properties and spectra esser+ 

tially identical to those described by Spesiale and Freeman.' The olefin 

Ja_ is new and was further characterized by hydrolysis with 4% aqueous 

hydrochloric acid-to the amide (m.p. and mixture m.p. 6668O) derived from 

N-methylaniline and dichloroacetylchloride. The analytical sample of this 

amide had m.p. 6%70° (lit.,4 m.p. 69.9O). 
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The baamines & are new; their structures were confirmed by composi- 

tion, spectra (I.R. and N.M.R.) and by hydrolysis of & to N-methylaniline 

(85% yield) and 2,2-dichloro-N-methylacetanilide (73% yield) by action of 

& aqueous hydrochloric acid. 

The mechanism of this new reaction is unknown; however, the products 

do not appear anomalous if one assumes that the initially formed dichloro- 

methylsmine (1) can react with two equivalents of dichlorocarbene or its 

R,Nli t CGl, - R,NCHCl, 

1 

(2) R,NCHCl, t 2cC1, - 
RzN, 

c=c 
/Cl 

Cl' 'Cl 
t HCCl, 

(3) 1 t R,NH - (R,N),CHC~.HC~ 

2 

(I) 2 •t XCl, - (~~~)~c=ccl, t 21x+ 

B 

precursor to give.2 (equation 2)* or , alternatively, with a second equivalent 

YChe dichloromethylsmine (I_) could react with dichlorocarbene, or its 
precursor, by direct insertion, by prior loss of chloride ion 
(equation 5),or by prior loss of hydrogen chloride to give a carbonoid 
iritermediate (equation 6); consequently a variety of detailed reaction 

(5) R2N-CHCl* -'l-e R$CHCl + R&O1 - etc.. 

1 cl/ 'Cl 

(6) 1 -HCl ~ R,N-CC1 + etc. 

paths can be formulated for equation 2. Similar considerations obtain 
for equations 3 and I. 
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of amine to give 2 (equation 3) which subsequently reacts with three equiva- 

lents of dichlorocarbene or its precursor, to give 4 (equation 4). 

The fs.ct that diphenylsmine gives a., but no detectable amount of .& 

is not suqrising in view of the veak nucleophilic character of this amine. 

Two additicnal observations are consistent with the scheme proposed above: 

(1) the trichlorovinylamine & does not react with N-methylaniline in 

boiling benzene; consequently, _la is not an intermediate in the formation 

of 4, and (2) the reaction of 5 (1 equivalent), prepared as described by 

?*a 
(CbHrN),CHI + 2CgHsHgCClg I & 

6 

Clemens, Shropshirs and &mons,5 and phenyl(trichloromethyl)mercury (2 

equivalents) gave .& (858, m.p. 51-740; 33%, m.p. 85-870, from ethanol). 

When the reaction of N-methylaniline with phenyl(trichloromethyl)- 

mercury was carried out as described above, hut in the presence of t-butyl 

alcohol (2 equivalents), the products were: recovered starting amine 

(lo.%), 2 (ti), & (708, m.p. 47-74O; 478, m.p. 8%87O)and N-methyl- 

formanilide (13%).* 

(1) M. Saunders and FL W. Murray, Tetrahedron ll, 1 [19&l). 

(2) D. Seyferth, J. M. Burlitch and J. R. Heeren, J. Org. Chem. 27 
1491 (1962). 

=’ 

*The formation of formamide when oxygen containing bases are present may 
occur as summarized by the following equation. 

7 
R,~-OC(CH,)9 -cl- B 

ic R,NWC(CH:,)> -C4H, 

0 -H+ * 
R,NCHO 

Cl 
1 

The prOpOs!d intermediate 1 is the expected reaction product of the cation 
or carbene, described in equation 5 and 6, with t-butyl alcohol or 
t-butoxide ion. 
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