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The syntheses of mono substituted halo amidines have been reported 

and, in general, involve the displacement of one hydrogen atom of an amidine 

group with chlorine, bromine, or iodine (1,Z). N-Chloroformamidine and 

N-chloroacetamidine have been prepared in high yield by the action of hypo- 

chlorous acid on the corresponding amidine hydrochloride. N-Iodobenzsmi- 

dine has been prepared by the action of basic iodine-potassium iodide solu- 

tion on benzamidine hydrochloride (3). Other syntheses of N-halo amidines 

have been described using N-alkyl and N-aryl substituted amidines (4). 

We wish to report the synthesis of the first examples of N,N,N'-trichloro- 

amidines, by a novel method of chlorination involving the oxidation of 

chloride ion with fluorine, and the "se OP the N,N,N'-trichlorosmldlnes as 

chlorinating agents for olefins. 

Excellent yields of N,N,N'-trichloroamidlnes were prepared by bubbling 

B mixture of 5s to 20% fluorine in nitrogen through an aqueous solution of 

an alkyl amidine hydrochloride and excess potassium chloride. The reac- 

tions were carried out at 0% (5) in a glass tube without stirring. The 

N,N,N'-trichloroamidines separated out as heavy orange liquids and were 

isolated by extracting with fluorotrichloromethane, drying the extracts, 

and removing the solvent in "BCUC.. At this point the trichloroamidines are 

better than 95s pure and can be further purified by "acuum distillation. 
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N,N,N'-tri,:hloroamidines are light yellow liquids which possess a sharp, 

chlorine-1Lk.s odor. 

When ‘,utyremidine hydrochloride was chlorinated in this manner, a 

90% yield m,f N,N,N'-trichlorobutyramidine (I) was obtained: b.p. 

34o-35oc/0.15 mm; n"d 1.5266; Xmax 3.321, 6.23y, 6.62~, 6.01~, 8.51~, 

14.22M; n.n.r. of neat sample, 7.20~ (-CI&-C=N-), 8.26 (CIi3-Cs), 8.99 

(CII-). Elemental analysis requires C, 25.33; A, 3.72; N, 14.78; Cl, 

56.07. Found: C, 26.00; Ii, 3.96; N, 14.61; Cl, 55.43. Similarly, 

chlorination of acetamidine hydrochloride gave a 65% yield of N,N,N'- 

tricbloroacetamidine (II): b.p. 50='-51OC14.5 mm; l-X 6.22&, 7.02&, 

7.32~, 8.34~1, ll.OSt.l, 12.67~1, 14.3~. Elemental analysis requires C, 14.88; 

A, 1.87; L, 17.36; Cl, 65.87. Found: C, 15.3; A, 1.8; N, 17.33; Cl, 65.7. 

The chlorination of heptafluorobutyramldlne hydrochloride, however, yielded 

only the nono-chlorinated product, N'-chloro-heptafluorobutyrsmidine (III), 

m.p. 27%; A,, 2.96~, 6.05~, 7.47~, 8.0-8.5~, 8.80~, 10.331.1, 10.80~, 

13.26~; n.m.r. 4.317 (-NH,). Elemental analysis requires C, 19.48; H, 

0.82; N, 11.37; Cl, 14.38. Found: C, 19.8; Ii, 0.84; N, 11.01; Cl, 13.78. 

It was found that compounds I-, II, and III could also be prepared by 

using hypochloroua acid or chlorine gas as the chlorinating agent. HOW- 

ever, the yields were poor, 5% to lO$, and a large amount of decomposition 

products nccompanied the reactions. It is evident that, in these systems 

and in the fluorine-KC1 system, the chloronium ion is the chlorinating 

agent. In the fluorine-KC1 system, chloride ion is oxidized by fluorine 

to chloronlum ion which in turn displaces an amidine hydrogen, giving the 

overall atfect of the equation, 

I 8C(=NB)NB2 + 6 Cl- + 3F2-j 2 RC(=NCl)NC12 + 6 IiF 

Both I and II are stable but are reactive compounds. Wen dissolved 

in methylene chloride and-treated with a catalytic amount of activated 
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charcoal, one-half equivalent of chlorine gas was liberated. With 

olefins they reacted to give good yields of the corresponding 1,2- 

dichlorohydrocarbon. Compound II reacted with 1-octene and cyclohexene 

yielding 1,2-dichloro&tane and trans-1,2-dichlorocyclohexane, respec- 

tively, and bis(N-chloroacetimido)azene (IV). 

NC1 
II tic"' 

CI13-C-N=N+CH3 

IV 

Compound IV is an orange crystalline solid, possessing a sharp chlorine- 

IllljOl 
like odor: m.p. 81'; I.R., X,, 6.271.1, 8.25@, 9.7Ofi, 10.15&, 11.481.1, 

13.5~; n.m.r. in CDL!13 7.517 (-CIiIi); Xzzne 273mp; log E = 4.26. Ele- 

mental analysis requires C, 26.01; A, 3.31; N, 30.6; Cl, 38.8. Found: 

C, 26.01; Ii, 3.65; N, 30.42; Cl, 40.18. Molecular weight requires 181; 

found: 183. 
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When the reaction involving fluorine and butyramidine hymchloride 
was carried out at ambient temperature, only butyramidine hydro- 
fluoride was produced. 


