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I'ipwidinc :tnd anilinc add to  1-(p-l~romobciizcncsulfonyl)-2,2-dimethylaziridinc (VII) with cleavage of the nitrogori- 
jirirnary c:irl)on hoiid of the aziridine ring. 1'yrol.vsis of VI1 in toluene a t  150" gives a mixture of p-bromobenzenesulfonainidi, 
( N j  antl X-(S-iiicthdlyl)-p-bromobcnzenesulfonamidc (IX).  Under the same conditions, I X  also yields X.  I n  cold, conc(:ii- 
tratcd sulfuric acid, both VI1 and I X  form X. 

I 

Studies of the reactions of 1-acyl-2,2-dimethyl- 
aziridiries (I) have been reported recently in some 
detail, and the results are summarized in Fig. 1. 
On treatment with a typical nucleophilic reagent 
( e  y. sodium iodide in acetone) 1-(p-nitrobenzoy1)- 
2,2-dimethylaziridine (I. R = -C6H&02) gives 
the corresponding oxazoline VI, presumably via 
an intermediate V.3 

Pyrolysis of I (It = CJ&N02 or CH,), either 
alone or in an inert solvent, yields the corresponding 
.\T-(P-methallyl)sinides 11, which are cyclized on 
tretLtinent n i th  concentrated sulfuric acid to give 
oxazolines IV, presumably via carbonium ion III.3t4 
Oxsxoline IV is obtained directly from I by treat- 
niciit with sulfuric acid. 

The pi esent reqearch was undertaken to  de- 
tcrminc the extent t o  which reactions of this type 
occur in the case of a 1-benxenesulfonyl derivative 
of 2,2-dimethylaziridine. For this purpose the 
kno~vn5  1-(p-l~romobenzencsulfonyl)-2,2-diniethyl- 
aziridine (VII) was prepared by treatment of 2,2- 
dimethylethylenimine with p-hromobenzenesul- 
ioiiyl chloride and triethylamine in benzene. 

CHI 

+ p-Br(C6H4S0~NH2) ./ ~ p - B r ~ 6 1 ~ 4 s ~ 2 h  
\ 
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(2) T o  \dioin inquiriis regarding this 1)upcr aliorilcl bv 
hcmt. 

( 3 )  11. IV.  Hriiic, hi. IC. I~'ettcyr, :d 1;:. 11. Si~:hcrlso~~, 
. I .  : Z ? ) L .  C h e w  Soc., 81, 3202 (1950). An nltrrri:ttivc incch- 
:illisin for thc isomerization of I to  VI iiivolviiig attack of 
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Ly these authors. 
(4) P. E. Fanta  antl A. S. Deutsch, J. Org. Chem., 23, 72 
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Fig. 1 .  

fission fission 

Suiiiinary of the rcactions of l-ac~l-2,2-diiiictl1~ 1- 
aziridincs. Hiyothetical iiiterinediatcs arc in brackets 

The mode of reaction of VI1 with a basic nuclco- 
philic reagent was determined by treatment with 
piperidine in benzene. I n  view of the known ex- 
change reactions of arylsulfonainides,6 it \vas 
anticipated that a possible product of the reaction 
would be the known hT-(p-bromobenzenesulfonyl)- 
piperidine. However, the only product isolated 
(in 76% yield) had an  elementary vompositioti 
corresponding to the addition of piperidine t o  
VII. In  view of the known reactions of I-benxeiic- 
sulfonylaziridine with amines t o  giyc N-benzeiics- 
~ulfonylethylenediainines,~ and the preferential 
attack of nucleophilic reagents a t  the priniary 
carbon atom of 2,2-dimethyla~iridiiie,~ the product 
is formulated as A'-( l,l-dimetliyl-2-piperidJ-lethyl)- 
p-broinobenzcaesulfonaillide (VIIIa). 

Ih thermorc ,  VI1 reacted with aniline to  gi1.c 
N-(  1,l-dimethyl- 2 -anilinoethyl) -p-bromobeiixcnc- 
sulfonamide (VIIIb) and with pyridine hydroc*hlo- 
ride to give iV-(2-meI hyl-2-chloropropyl)-p-bl.omo- 
benzenesulfonaniide. The latter reaction involvcs 

( 6 )  S. Searles and S. Pu'ukina, Cheni. Revs. ,  59, 1077 
(1059). 

(7) H. Restian in Die J,fethodsri der Orqu~~isclrc~n C' / i e / t t i p  
(flouhen- Weyl), ed. by 15. Muller, Vol. XI/?,  Ckmrg Thic*me 
YcrI:w S tu t tmr t  i 1958). I ) .  231. 

( S )  L. B. Cl~tpp, J .  .I,;L. Chem. Soc , 70, 181 ( 19-18) 
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cleavage of the nitrogen-tertiary carbon bond of 
the aziridine ring and probably proceeds via a 
carbonium ion analogous to 111. 

Pyrolysis of VI1 in toluene solution for sixteen 
hours a t  150' gave a mixture of p-bromobenzene- 
sulfonamide (X) (52%) and N-(8-methally1)-p- 
bromobenzenesulfonamide (IX) (15%), which is 
probably the intermediate in the formation of X, 
since uiider the same reaction conditions it gives 
a 74% yield of X. 

Since the cleavage of a sulfonamide under such 
conditions mas thought to be rather u n ~ s u a l , ~ ~ 9  
N-phenyl-p-bromohenzenesulfonamide was heated 
i n  toluene under the same conditions and was 
found to  be unaffected. The exceptionally facile 
cleavage of thc carbon-nitrogen bond of IX may lie 
nscribcd to the stability of the ions produced by the 
hetcrolj tic cleavage. Completion of the reaction 

CHa 
+ I  

I X  -+ (p)BrCsH4SOt" + CHI-C==CHI 

probably involves participation of the tolucnc, 
which rnay be alkylated by the carbonium ion, 
and donate a proton to the sulfonamide anion. I n  
the present work the fate of the methallyl group 
was not established. 

Previous papers in this series4v10 provided cvi- 
denre that the pyrolytic rearrangement of l-acyl- 
2-alkylaziridine derivatives occurs via an intra- 
molecular, concerted, and stereospecific transfer of a 
proton as shown in transition state XI. The anal- 
ogous transition state for the rearrangement of 
the corresponding 1-sulfonyl derivative requires an 
espansion of the sulfur outer valence shell," and is 
pictuied in structure XII. An alternative and niore 
acceptable mechanism is the forniation of the 
zwitterion XI11 with consequent release of angular 
strain, followed by a proton transfer to  give the 
AT-allylsulfonamide dcriv a t' we. 

P R P 

XI11 
0 

S I 1  
111 roiicciitrntccl sulfuric :wid a t  0--5O, both VI1  

aiid [X gave excellent yields of X. This result is 
also in contrast to  tlic corresponding acyl deriva- 
tives I and 11, lvhich give the oxazolinc IV  in 
csccllciit yicld on treatment with cold, conccn- 
trated sulfuric acida3v4 

(9) On treatment with aluiniriuin cliloridc in bcnzcnc, 
A'-ciiinaniylhenzenesulfonamide gave benzenesulfonamide 
(40%) as the only crystalline product, W. J. Gensler and 
J. C. Rockett, J .  A m .  Chem. Soc., 77, 3262 (1955). 

(10) P. 13. Talultdar and P. E. Fanta, J .  Org. Ciietn., 24, 
5% (1959); 1). V. Iiashelikar and P. E. Fnntn, J .  Atn. 
Cheut .  SOC., 82, 4930 (1960). 

(11) G. Cileiito, Chem. ZLeus., 60, 147 (IDGO).  

 EXPERIMENTAL'^ 
l-(p-Bronzobenzenesu!ronsul~~yl)-d,d-dimethylaziridine. (VI1 ). 

A solution of 7.11 g.  of 2,2-dimethylethylenimine and 10.12 
g. of triethylamine in 50 ml. of benzene was stirred at 0-5' 
while a solution of 25.55 g. of p-bromobenzenesulfonyl 
chloride in 75 ml. of benzene was added dropwise. After 
stirring for an  additional 90 min., the reaction mixtiire was 
filtered, and the filtrate wae distilled in vacuum t o  remove 
benzene. The  crude, crystalline residue (m.p. 70-75") was 
rccrystallized successively from ethyl acetatcpctrolcum 
ether (b.p. 40-60') and petroleum ether, giving 22.0 g. 
(76%) of white, cubic crystalline product, m.p. 81.5-82.5" 
(lit.6 m.p. 79.5-81.5'). 

Anal. Calcd. for CloH12NS02Br: C, 41.39; II, 4.17; N, 
4.83. 

A - (  l,l-Dimethyl-~-piperidylethyl)-p-brornobenrenesiilJon- 
umi& (VIIIa).  A solution of 2.9 g. of VI1 and 0.86 g. of 
piperidine in 60 ml. of benzene was refluxed for 90 min. 
The  solvent a-as removed in vacuum and the crystalline rcsi- 
due was recrystallized from ethanol, giving 2 6 g. of nhitc, 
crystalline product, m.p. 106-107.5', NH band in the in- 
frared absorption aprctrum. 

Anal. Calcd. for CI6H23K:2SO2Br:C, 48.00; 11, G.18; Sj  
7.47. Found: C, 48.18; B, 6.10; N. 7.29. 

N-( 1, I -D imeth yl-2-an ilinoethyl )-p-broinoben zenenu lfonam idc 
(VIIIb).  .4 solution of 1.45 g. of VI1 and 0.47 g. of aniline in 
25 ml. of bcnzene was refluxed for 24 hr. Tho solvent was 
rrmovcd in vacuum and the rcsidue was rrcrystallized from 
ethanol, giving 1.39 g. (73y0) of white, crystalline solid, m.p. 

A n d .  Calcd. for  C16HIgNzS02Br; C, 50.13; H, 5.00; X, 
7.31. Found: C, 50.01; H, 5.07; N, 7.22. 

.Y-( 2-melh t~l-2-chloropropyl)-p-bro~trobenzenesulfoial~tt~idc. 
A solution of \'I1 and pyridine hydrochloride (not especially 
dricd) in chloroform was rt+luxed for 2 hr. Removal of the 
solvent in vacuum and tR-o succmsive recrystallizations of 
the residue from ethanol gave colorless needles, m.p. 127.5- 
130' ( l i t . 5  m.p. 133-128'). 

Anal. Calcd. for CloH13NS02BrC1: C, 36.i7; 11, 4.01: 
N, 4.29. Found: C, 37.34; H, 4.21; K, 4.26. 

P!/rol!i.yis of VI1 in tol(tene. A solution of 2.0 g. of VI1 in 35 
nil. of toluene was heatrd in a glass liner in a stecl boirib :it 
150 f 5' for 16 hr. Cooling gave a precipitate of 0.85 g. 
(527,) of tan p-hroniobenzene-sulfonainidc (S), m.p. 165- 
168". Identity of the product \vas confirmid by a mixed 
melting point with authentic X which hail m.p. lGG.5- 
167.5'. The brown toluene mother-liquor was reduced to H 

sirup which was tnkcn up in petroleum ether arid coolcd, 
giving 0.30 g. (15%) of white A'-(i3-mcthallyl)-p-bromc~ 
benzenesulfonnmidc (IX), m.p. 74". Identity of this product 
was confirmed by a melting point with authcritic IS,  111.p. 
74-75' ( l i t . 6  m.p. 74-76'). 

P ~ / f o l y s i s  o j  I S  in tolitene. A solution of 0.5 g. of I S  in 20 
nil. of tolurrie was hi.atrd in a glass liner in :L stw1 1)oinh u t  
150 i 5" for 16 hr. Cooling, filtration, and conc:ciitr:itiori of 
tlic mothcbr liquors gave a total of 0.XO g. (74v9) of p-broliio- 
1)rn~c~nc~~iilfonamidr. identified by mised iiielting point. 

A ltemptcd pyroi7jsis of N - p / i e n ~ ~ l - p - b r o r n o / ~ ~ n z e ~ ~ c ~ s t i l . f ~ n ~ ~ ~  iiir 
ia toluene. .4 solution of 1.0 g. of the amide, 111.p. 119-12O0 
(lit.  m.p. 119') in 25 ml. of toluene was t rea t id  as diwri!)id 
in the previous experimcnts. Upon removal of t l w  solvent in 
vacuiini, unchangtsd st:trtiny[ material w:ts ohtuiiwd 

Reaction o j  VI1 or I S  wilh cold, concentrotril sulf i iric acid. 
Either VI1 or I X  (0.5 g.)  was stirred with 10 1111. of conrd. 
sulfuric acid a t  0-5' for 4 h r .  T h e  solution wts poured on 50 
g. of ice and neutralized with concentratcd aqucous sodium 
hydroxitie solution, giving 88-9870 of crudp, colorlcss p -  
bromobenzenesulfonamide, identified by melting point and 
mixed melting point. 
CHICAGO 16, ILL. 

Micro-Tech Laboratories, Skokie, Ill. 

Found: C, 41.57; H,4.41; N, 5.20. 

143.5-144.5'. 

(12) Melting points arc: corrected. Aiiulysrs arc try 


