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We wish to report anew synthesis of stable aliphatic sulfur 

didmines (Ill. 

R-lm=N-R 

I 

When the allphatic group R in structure I is a bulky tertiary- 

carblnylgroup, stable sulfurdilmlnes are readily preparedfromthe 

corresponding &alkylamines and sulfur dichloride. Analogous to the 

results of earlier studies with methylemines or ethylamines, the initial 

condensation product from &butylamine and SClp had the composition 

(C45mx. However, this productonheatingunder reduced pressure 

did not undergo explosive decompositionsts, but rather a smooth pyr- 

olvsis with formation of sulfur and dlstillatlon of the sulfur diimine. --- ---- 

Thus, dropwise addition of 343 g. (3.3 moles) of fres?ily dls- 

tilled sulfur dichloride in 3CO ml. of anhy&ws ether to a solution 

of 733 g. (10.0 moles) of &-butylsmine in 1250 ml. of anhydrous ether 

at 5-10' &are an Qmnediate precipitate of &butylamine hydrochloride. 

After standing for two days, the solid was removed by filtration and 

washed with ether. Evaporation of the solvent and excess &-butylamine 

to 40' (O.lmm) left 287 g. of a yellow ail, ns5 1.5083. s. Cslcd. 
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for (C&Jw)x: C, 46.56; Ii, 8.79; N, 13.58; 5, 31.07. Found: 

c, 46.47; H, 8.50; I, 13.30; 5, 3~06. 

On attempkd dlstillatlon of I23 S. of the above oil at 

reduced pressure, a smoth decomposition began at a pot teqerature 

of63* andcontinueduntilthe pot temperature reached l6O',when 

7'2 g. of a straw-colored llquld had collected in the receiver. 

Redietlllatlon Save 70 g. of pure di-g-butylsulfur diimine (I,R = 

t-C&), b.p. 60-62' (15 mu), ngs 1.4558. a. Calcd. for 

CekN2S: C, 55.12; H, 10.41; B, 16.08; S, 18.39. Found: C, 

55.13; H, 10.44; N, l.6.37; 9, 18.47. The infrared spectrum 

ehowed only one absorption band (at 9.4) not present in t-butyl- 

amine. The n.m.r. spectrwn, consisting of a eharp singlet at 

r8.60, would appear to rule out the possible alternative structure 

II, which ehould, like di-t-butyldiimlde N-oxide (asoxyieobutane)', 

poseeee tw distinct resonances. 

S 
t 

4-C&-lka-c4Be-4 

II 

Di-&butylsulfur dilmine ie stable at its normalboillng point 

(167-169'). It hydrolyzes slowly in water, but rapidly in dilute 

hydrochloric acid to produce eulfur dioxide and &-butylmaine :tsolated 

as the hydrochloride). Oxidation with dilute aqueous h@rogen perox- 

ide gave N,N'-di-t_butylsulfkmlde, m.p. 135-137, identified by couprpar- 

ison with an authentic sample prepared from t_butylamlne and sulfuryl 

chloride. 

In a similar manner, di-t-octylsulfur dilmlne (I,R = ~-CeH~~), 

b.p. 88-go"C. (0.15 nnn), n$' 1.4785, WAS obtained from goctylsmine 
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and sulfur dichloride. Eathsulfurdiimineswerealso obtainedbypyr- 

olyeis of the reaction products of sulf'ur ammochloride with excess z- 

alkylamine, but in somewhat lower yields. 

Fromthe structuralrelatloaship of the sulfurdlimines to 

sulfur dioxide (Goehring andWei~~regardedt,heir compoundas a "dl- 

imide of sulfurous acid.") and the thlouylaminese, ve belleve that 

they are bestrepresentedas resonauce hybrids to which structures Ia 

and Ib meke significant contributions. 

00 00 
R-B-S = B-R - R-N = S-N-R 

Ia Ib 

This indicates apronouuced~characterforthese cox- 

pounds and suggests the possibility of their reaction with various 

functional groups, e.g., by nucleophllic attack of the negative 

nitrogen on a carbonyl group. Soma reactions fulfilling this expecta- 

tion are discussed in the following c~lcation. 
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