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Although there is considerable literature on both 

thermal and photochemical reactions of sulfonyl azides, most 

of it is concerned with the reaction of aromatic sulfonyl 

azi.des with aromatic compounds (1). 

In an attempt to compare the chemistry of sulfonyl 

azides with that of azidoformates (2), a study was made of 

the thermal decomposition of aliphatic sulfonyl azides in 

aliphatic hydrocarbons. Reactions were followed either by 

measuring the increase in pressure at constant volume (2) or 

the more usual increase in volume at constant pressure. The 

decomposition of l-pentanesulfonyl azide in mineral oil at 

165” failed to exhibit good first-order kinetics. That is, 

the integrated first-order rate constants dropped continuously 

during the run. However, in a first-order plot of the data 

the points for about the first 50% of the reaction fell close 

to a straight line. The rate constant in parentheses In 

Table I was calculated from the slope of this line. The 

calculated quantity of gas was evolved. Furthermore, the 

infrared spectrum of the solution showed a strong azide peak, 

in spite of the reaction being heated for up to 24 hours. Mass 

spectroscopic analysis of the gas showed the presence of 
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nitrogen, su:F~r dioxide and a small ,am;unt of n-pentanc. k :j 

shown in Table I, the amount of sulfur dioxide c~:~:J?.v.F:I? 

(determined by absorption in caustic and titrati:~n) w:is 

lowered only slightly by lowering the temperatwe; .: oome,;ihat 

greater effect :<as observed oy lo,flering the ~:onceri'i:"~ilc:l. 

2-Propanesulfonyl azide L:ave off ali;;htly more sulfur jiisid? 

than the I-pentane derivative, while p-toluencsuIfony1 aside 

gave off very little and decomposed in a clean Fir;:-,:rdcr 

reacticn. On the assumption that sulfur ji:)xide e.JoIution 

might be a radical reacsion, free r.aJical :.,>ny;, suc!1 a:: 

hydroquinone and sul~%r, were adderI. Under -cilcse conditions 

the amount of sulfur dioxide :ras decrea:;ed to $-?;$, ~:ood 

first-order kinetics were observei and the rate .~a3 reduced. 

It appears, therefore, that Tao oimultane,)us reactions are 

taking place: in one reaction nitrogen is evolved, leavin,; 

a nitrene, i.e., an intermediate ,containinz an ele.:tron- 

deficient nitrogen with six valence elec trcns , xiii ie il, the 

other sulfur dioxide is evolved in a rsdicnl. chain 

decomposition. Inasmuch as 1 .E alkyl aside formed ;s stable 

under these conditions, each ..~,i~:.‘~le gives off eiri>er 

nitrogen or sulfur dioxide, thereby 

quantitative evolution of gas. 

C5HIlSO2N3 --+ C5RIISO2g + N2 

R* + C5HIISO2N3 --+ C5HIISO2* 

C5HIISO2.-+CjHIl* + SO2 

C5"11. + RH --+ C5EI2 + R. 

accountin, fr!ia the _ 

+ RN3 

It is interesting that Leffler and Tsuno (3) Leport that 

t-butyl hydroperoxide accelerates the rate of decomposition 
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of benzenesulfonyl azide. 

The source of the initiator is pUzZlini;. Althou$3 the 

mineral oil was difficult to purify, a carefully distilled 

sample of tetradecane resulted in only slightly less sulfur 

dioxide. However, the surprising fact that decomposition 

was first order in diphenyl ether, :vith only i small amount 

of sulfur dioxide, ,qould indicate thaz the free radical 

reaction is catalyzed by >raceu sf hydroperoxide, fIrmed by 

attack of adventitious oxygen on the solvent.. Yz t c run in 

the presence of air _;ave even less sul,f?ir dioxide than <I run 

under nitrogen. The lack of radical character in the 

decomposition of p-toluenesulfonyl azide is probably related 

to the relative difficulty with which the arylsulfonyl 

radical abstracts a hydrogen from the solvent to propagate a 

chain, the radical losins sulfur dioxide only with 

difficulty (&). 

TO determine the fa:;e of the nitrene intermediate, 

decompositions were carried >ut in cyclohexane under pressure 

at 175". l-Pentane-, _ 2-oroya11~~- and p-toluenesulfonyl azides 

all zave about 607; yield; of insertion product. Quite 

surprlsln;: was the almost :otal nbsence of abstraction 

product, 3% being obtained from 2-propanesulfonyl azide, 57; 

from the p-toluene derivative, and none being Identified irith 

certainty from the 1-pentane derivative. 
. . 

RSO2N3 --i, RS021N + ilp . . 

iiith the aliphntics, including the 2O-253; yields of sulfur 
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dioxide, 80-90% of the azides were accounted for; no attempt 

was made to isolate the other products resulting from the 

radical reaction. Addition of a small amount of sulfur to 

the reaction of l-pentanesulfonyl azide with cyclohexane 

raised the yield of insertion product from 61% to 72%. Thus, 

sulfur can interfere with the radical chain reaction and 

thereby raise the yield of the nitrene reaction. 
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