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Thm reuruqamnt of mevera uono8ulfinmtm l 8tum to 

thm corromponding 8ulfonmm ham bmmn intuprotod (1) to procmd 

Vi8 ionic p8thInym. lW nou wish to report tti mynthomi8 of 

trityl 2-mmthylbmnsmnomulfinate and a 8tudy of it8 rourmngm- 

nrnt to trityl 2-mthylphenyl l ulfona. 

Trityl f-nnthylbmnrmnemulfinat~ (Rx) -8 ProParrd by 

troatnmnt of triphmnylcubinol with 2-mmthylb8n8mne8ulfinYl 

chlorida in pyridino at. -20. C. for four hour8. me crud. 

emtar obtainmd l ftu imolatiam warn comtaminatod with pyridine. 

If all the pyridino wa8 rmmmvad in the imolation procodurm 

than triphmnylcubinol warn tha only product rocovared. Law 

temparaturo crymtallization of tha l mtu from l thu yioldad 

trityl 2-mmthylbenrmnomulfinatm, m.p. US-139.C. (with dacoe 

po8itfon), mquivalont weight on hydrolymim, 411.4, calcd. 

mquivalmnt umight, 399.5. The nuclou nu9nmtio rmmonmnce 

l pmctrum l hmmd four bmndm, l qumrtot (on8 hydrogmn) l t 

z 2.1, a cacplmx multiplmt 8t 'I 2.5-3.0, and 8inglmtm at 
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114 Rearrangement of trityl l~ethylbenzenesulfinate No.2 

? 7.6 aau ‘I 8.1. The singlet at ‘c 8.1 indicate8 that trityl 

2-mthylphubyl maliam i8 prawnt am an impurity. ma T 

2.1 band can bm l 8aigrml to th8 hydrogen ortho to the 8ulfur 

in t- ar.n~mulfiMta group. The ratio of tha integrat8d 

iatenmitimm of thm umtic to authyl proton8 i8 6.311~ cal- 

oulatul, 6.3tl fop: both the l 8tu and th8 l ulfono. Thecan- 

pound 8hcmad 8trong ab8orbtion in tha infrared at 1135 cm.-' 

in carboa dimulfido. A weak band l ppoarod at 1310 ,.-l 

(~Ulfoxm~. If all the ab8orbtion at 1310 cm.+ ia l acribod 

to tha l lfam then the caopound contain8 7.6% 8ulfono. 

bityl 2-mmthylphonyl 8ulfono (RX') i8 commiont1y 

8ynthmmimod by r8flwing a 8olutiaa Of trUy1 2-mthylb8naona- 

8ulfinata in chloroform fa: am-half hour. The aulfoaa l hamd 

l tromg ab8orbtion in the infrared at 1125, 1145 and 1310 ~a.-' 

in carbon dimulfida. Tha nuclau mqnotia ro8cm8aca 8pctrua 

di8played a complex multiplot at ‘I 2.7-3.3 and a 8inglet at 

r 8.1, with relative uoa8 of 6.411. 

'Ikityl I-rthylban8one8ulfinate rmrrangam to trityl 

2-lrthylphonyl 8ulfona at toum tomperaturo in carben tatra- 

chloride, chloroform, nitrobenrmno, acatonitrile and dinwthyl- 

8ulfoxida. Tha firat-order rate con8tanta faor rmarrmgwnt 

of the emter to nrlfone in the fir8t three 8olvent8, contain- 

ing 0.03 P 2,6-lutiditm, at room tamporaturo ato 3 x lo-' 

800. -1, s x 10'4 8.C. -’ and 1.3 x low3 me." re8pectivoly. 

In acmtonitrila l olutian8 th8 addition of tatra-a- 

butyl ~ium azidm divuta a portion of th product 8ulfone 

to trityl. aaido, but ha little affect on the rata of dioap- 

pmuanco of the l mtmr. A v of the firat-ordu rate 
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for disappmarmncs of thm l stu and tha mole fraction 

aside producmd at l vual 8alt cancentratiom is 

in Table I. 

Ratm constants and Trityl Aside Yields from Trityl 

2-Hmthylbsnunosulfinatm in Acetonitrilm at lcoaar 

Teapuaturm. 

0.0260 0.010 l.lf .l 0.33 

(4 

mu 

.0260 .026 1.e .l .36 

.0260 .051 .91+ .os .I2 

.0264 .230 a. 1.0 s. .46 

Band m 92.9% purity of estu 

solvent affocts on thm rates of r&rangmmnt suggest 

that at least in the znoro ioniaing solvmnts an ionic rmactim 

is taking place. Thm l xchangs l xpmrimmnts involving thm 

amide salt indicate that sm, but not all, of ths reuraa~- 

mt 181 acmtoolitrilm occurs via a readily trappabla cubonium 

ion spmcios. Suitable candidatms for the capturablm carbon- 

ium ion spmcims would k a solmat-soparatod ion pair(2) 01: 

dissociatul ions, OPT both. 

Ths incomploto eonvorsion of trityl 2-msthylknsmnmsul- 

finat* to trityl aside is r&isemnt of thm bmhavior 03 

my&mm 8uch as -3-anisyl-2-butyl ptoluumsulfonata 

which exhibit a wspocial malt l ffectm and which roarrange 

kacomisol fastu than they solvolymm in l cmtic acid wan in 
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th8 prwence oi! 1Uge wunt8 of 8alt8 8uch a8 lithium perch- 

laoato, lithium acetato and lithium bromid8. (2,3) Th. r88Ult8 

are in contra8t to tho8o ob8Uved (4) in the 01’ 8crambling of 

trityl ben80at~-c8rbonv~-018 in aceton whet8 lithium atide 

complet8ly inhibited the rearrangement reaction. 

A competition l xp8riment wa8 carried out by adding trityl 

perchlot8tO (I) (0.027 n) to l cetonitrile containing 0.071 M 

tetra-E-butylanmwnium arid0 and 0.071 W tetra-g-butylnmmonium 

2-methylbenzene8ulfinata, m.p. 105-107' C., (Anal. Calcd. for 

C23X4302WS: C, 69.5: H, 10.89: 19, 3.52; 8, 8.06. 

Found: C, 69.37, 69.41t H, 10.49, 10.611 If, 3.36: 8, 8.24). 

Infrared 8pectral analy8i8 indicated that a cr. 45% yield of 

trityl l 8ide had been produced three minute8 after mixing. 

The wmt of trityl azide increa88d with tim8 reaching a value 

of a. 55% after one hour. Qualitative infrared nmamrementa 

indicated that the yield of trityl 2-methylphanyl 8ulfone al8o 

incroa8ed with tim8. -8e Ob89rVation8 Ue COn8i8tmt with 

the forrrmtion of trityl azide, trityl 2-methylphonyl 8ulfone 

and trityl 2-methylben8enofiulfinate a8 initial reaction products. 

To the extant that trityl perchlorata 8uva8 a8 a model 

for the capturable intermediate Ob8erved in the reurangoment 

of trityl 2-methylbenrene8ulfinate the re8ult8 indicat8 that 

there i8 approximately equal opportunity for l quivalmt con- 

cantration of the azida and 2-methylbenrcene8ulfinate 8alt8 

to react with the trityl cation 8pecie8 to give covalent 

product8. The majority of the 8ulfona produced on reerrange- 

rrrnt of the corre8ponding l 8ter in the pre8ence of a large 

eXCe88 Of a8ide 8alt llU8t eri8e by a route 8UCh that UIy inter- 

mediate8 which Ue produced cannot be efficiently captured 
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by the azide salt. 

We feel that the data are beat intupret@d by echome I 
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in which (R' + X0) teproeento the capturablo intermediate and 

may be equated with either dissociated ions or 8olvent- 

separated ion pairs or both,* and R6 X8 represont8 an inthato 

ion pair. The intimate ion pair is not capable of facile 

R-X z+ R* X0 e R' + X9) l&,6 
> RIIJ2 (I) 

diversion to trityl azide by added aside salt. The smxiluum 

of a. 45% conversion of ester to azide allws one to estimate 

that the relative rates of collapse of the intimate ion pair 

to sulfone compared to further separation to more dissociated 

ions are 110.6 in acetonitrile solution. 

The results of the coxpetition reaction using trftyl 

perchlorate indicate that in acetonitrile ion pair return 

can occur with either carbon-oven or carbon-sulfur bond 

formation. On this baaicr toarrangement rake in acetonitrile 

Would represent a lower limit to the ionitation rate of the 

system. 
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l Reliminary kinetic studiee 
benzenemulfinate, which doe8 not 
doe8 undugo l xchangowith add& 
suggest that if dissociated ions 
reactim they cannot be regarded 
intermediate. 

using trityl Z,B-dimethyl- 
rearrange to a wlfone but 
salt8 In acetonitrile, 
are involved in the exchange 
as the exclusive capturable 
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