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In 1963 Heine (1) found that l-(phenylthIocarbonyl)-azlrldlne undergoes 

Isomerlzation to 2-(phenylthIoethyl)-Isacyanate upon heating at 200' for three 

days. This appears to be the first reported example of what has recently been 

found to be a general class of atlrldine Isomerlzatlons Involving a 1.4 shift 

of X accompanied by the formation of an -N = Y = 2 group as shown below: 

1= 
N-:-X ----p--3 X-CH2-CH2-N=Y=Z 

ThIa class of Isomerlzations represent.8 the first example of 

atomic homoallyllc rearrangement. The skeletal change8 occurring 

Isomerlzatlona resemble the well known homoallyllc rearrangement8 

been observed In the cyclopropane eerie8 (2). 
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Recently we reported on a second example of thla type of azlrldine rear- 

rangement in which case It was found that I-(azIridIne)thIocarSonyl chloride 

Ieomerlzes to 2-chloroethyl lsothlocyanate under extremely mild condItlon8,I.e. 

10 to 25% (3). Since then we have found that the oxygen analogue Isomerlzes 

c s 
N-E-Cl P 

10-25' 
> Cl-CH2-CH2-N&S 

In a similar manner. This latter rearrangement Is 80 facile that l-azlrldlne 

carbonyl chloride cannot be observed spectroscopically even at -10°C (4). 

N-H + Et3N 
COC12 d 

-1OV 
> Cl-CH2CH2-N&C 

We now wlah to repoit on the &at example of a non-carbonyl type of 

azlrldlne derivative which undergoes this kind of lsomerizatlon under rela- 

tively mild conditions. 
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By reacting equlmolar amounts of azlrldlne and trlethylamlne with thlonyl 

chloride at reduced temperature (c.a. -15 to O'C) It was possible to trap and 

characterize the new class of azlrldlne derivatives, 1-(azlrldlne) sulflnyl 

chlorides. 1-(Azlrldlne)aulflnyl chloride was obtained a8 a light yellow 

N-H + Et3N 
sOC12 

(-15C;; O°C) 
- Cl-CH2-CH2-N=S+ 0 

25°C 
4 

solution In CC14. This solution was examined by n.m.r. at a probe temperature 

of -15'C and found to give a spectrum which consisted of Only a Singlet at 

-2.65 p.p.m. Allowing the sample to stand at room temperature (c.a. 25'C) for 

several hours caused slight decolorlzatlon of the sample and n.m.r. analysis 

of the sample at this point showed that the singlet was disappearing while an 

A2M2 pattern was developing concurrently at a downfield position. After the 

sample had stood at 25'C for -20 hours the singlet was completely gone and the 

spectrum was found to be Identical to that obtained for an authentic sample of 

2-chloro-N-sulflnylethylamlne (5). The product was Isolated in 48% yield as a 

colorless liquid, b.p. 62-64"/33 mm. m. Calcd. for C2H4C1NOS: C, 19.13; 

H, 3.21. Found: C, 19.03; H, 3.18. An Infrared spectrum of this product 

contained bands at 581 cm-l(m), 1123 cm-'(s) and 1260 cm'1(s) (6), whereas, 

the n.m.r. spectrum consisted of an A2M2 pattern with triplets centered at 

-3.70 and -4.85 p.p.m. (CHC13). 

In a similar manner, l-(2-methylazirldlne)-sulflnyl chloride was prepared 

under Identical conditions. The n.m.r. spectrum of this derivative (probe 

temperature, -15°C) consisted of a doublet at -1.51 p.p.m., a doublet at -2.38 

p.p.m. and a multlplet at -2.66 to -3.16 p.p.m. (CC14). Integration showed 

that these protons were present In a ratio of 3:l:2. Warming the sample up to 

25OC resulted In lsomerlzatlon to a mixture of 2-chloro-N-sulflnylpropylamlne 

(I) and 2-chloro-l-methyl-N-sulflnylethylamlne (II). The reaction was complete 

after a period of 8-10 hours. N.m.r. analysis of the crude isomer mixture 

Indicated that the ratio of I to II was 44:56 (7). The product was obtained 

In 54$ yield as an Isomer mixture, b.p. 68-69'/45 nun. m. Calcd. for 

C31i6C1NOS: C, 25.81; H, 4.33; Cl, 25.40. Found: C, 25.68; H, 4.50; Cl, 25.08. 
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CH 
I 3 

Cl-CH-CH2-N=S+ 0 
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soc12 I 

E 

N-H + Et3N -t 

(-15 to O"') H3 
CH 
I3 

Cl-CH2-CH-N-S+ 0 
II 

1-(2,2-Dlmethyl azirldine)-sulflnyl chloride could not be observed spec- 

troscopically under the same conditions. Immediate isomerlzatlon to a mixture 

Cl-I 
I3 

CH =C-CH -N=S+O 2 2 
SOC12 III 

+ Et3N 
(-15 to WC; CH3 

Cl-+-CH2-N=S* 0 
CH3 

IV 

of methallyl-N-sulflnylamlne (III) and 2-chloro-2-methyl-N-sulflnylpropylamlne 

(IV) occurred even at -15 to O'C. Compound (III) gave an n.m.r. spectrum con- 

sistlng of a finely split multlplet centered at -4.96 p.p.m. (CH2=k-), a 

singlet at -4.50 p.p.m. (-CH2-) and a broad singlet at -1.86 p.p.m. (CH3-) 

(CCl4). These protons were present in a ratio of 2:2:3, respectively. Com- 

pound (IV) gave an n.m.r. spectrum containing a singlet at -4.12 p.p.m. 

(-CH2-) and a singlet at -1.62 p.p.m. (CH3-+-~~3) (neat). Proton Integration 

showed they were present In a ratio of 1:3, respectively. N.m.r. examination 

of the crude reaction mixture Indicated that compounds (III) and (IV) were 

formed In a ratio of ~33:67 mole $ from this reaction. 

The exclusive formation of (III) and (IV) from 2,2-dlmethyl azlrldlne is 

a general reaction common to the phosgene and thiophosgene systems since the 

reaction of 2,2-d-ethyl azlrldine with phosgene or thiophosgene also gave the 

isocyanate and lsothlocyanate analogues, respectively, of (III) and (IV) (8). 

It was interesting to note that the reaction of equimolar amounts of 

aziridines and thionyl chloride in the absence of an external acid acceptor, 

such as triethylamine, also led to 2-chloro-N-sulflnylalkylamlnes in 33-51s 

yields. In these cases the azirldlne absorbs two equivalents of hydrogen 
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chloride to produce 2-chloroalkylamine salts as the accompanying product. 

These reactions parallel the thlophosgene system; however, 5.n the phoagene 

system these reactions led to a predominance of bls-2-(chloroalkyl) urea and 

a smaller amount of the corresponding 2-chloroalkyl carbamoyl chloride (4). 
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