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Abstract Phenyl areneselenosulfonates (4) are very photosensitlve and easrly undergo 

photodecomposltron via rnltial homolysls of the Se-S bond. In the presence 

alkenes this facrle photod1ssocratron of t can be used to lnrtlate a free 

radical chain reactlon (eq 6) that leads to addrtlon of 2 to the alkene to form 

8-phenylselenosulfones (2) The photoaddltion requires much shorter reaction 

times than the non-photolytlc addltron of 4 to alkenes descrrbed recently. 
2 

Both Sack and Collins 
2a 

and Kobayashr and Mrura 
2b 

have recently reported that Se-phenyl 

arenerelenosulfonates (4) will add to olefrns (eq 1) to grve 3-phenylselenosulfones (z) 

ReactIons were effected erther at room temperature In methylene chlorrde with boron trrfluorlde 

etherate as catalyst 
2a 

or at reflux In benzene 
2ab 

or chloroform 
2a 

without catalyst. Rather 

long reactlon times (18-72 hrs) were requrred 

PhSeSAr + 6 7 c’ 
/ \ 

-> ArS-C-C-SePh 

II II I I 
0 0 

(1) 

We have found that ,$ are unusually photosensltlve. Thus, although a deaerated solution 

of 4 (0 3 M) rn carbon tetrachlorlde shows no detectable aecomposltlon after 24 hrs m the - 

dark at room temperature, after 24 hrs under laboratory fluorescent light srgnrflcant de- 

composltron of ,$ 1s evrdent, and If rrradrated for 7 hrs ln Pyrex in a Rayonet reactor 

(RPR-2537 lamp) photodecomposltlon of 2 1s complete The Identlflable products of the photo- 

decomposlt*on of & (1 mmol, Ar = P-CH3C6H4) under these conditrons are dlphenyl dlselenlde 

(0 41 mmol) and the arenesulfonlc anhydrlde, ArS020S02Ar (0.32 mmol). These products are 

believed to arlse as the result of a reactron sequence (eqs 2-5) lnrtlated by the photo- 

dissociation of & Into a PhSe. and an ArSO2, radical (eq 2).3 
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PhSeSU2Ar 
hu __I> PhSe+ + ArS02' 

PhSe- + PhSeSO2Ar ---> PhSeSePh f hrS0 * 
2 

(2) 

(3) 

2 ArS02. -> -> ArSOSAr + 

11 II 

other products (4) 

00 

2 PhSe* p> PhSeSePh (5) 

We have also found that IP, the presence of sultable alkenes this facile photodLssoclatlon 

of ,& can be used to lnltlate a free radical chain reactlon (eq 6) that results III the addltlon 

of J to the alkene to yield 2 (eq 1) Products (and product yields) for photoaddltlon of $ 

to several sample alkenes are shown In Table I That the photoaddltron IS a chain reactlon 

1s shown by the fact that the reactron trme required (cl.5 hrs) 1s conslderably shorter than 

the 7 hrs needed for the photodecomposltlon of 1 In the absence of the alkene That free 

\ 
ArS02. + c = C' 

/ \ 
----> ArS-C-C. 

II I f 
0 

(ha) 

0 n 

il I I il I I 
AX-S-C-C- + PhSeSO2Ar (6b) 

II ' ' 

_I_> ArS-C-C-SePh + ArSO2. 

11 I I 
0 0 

radical IntermedIates are involved IS further lndlcated by three addrtlonal observatrons 

First, 2,3-dunethyl-2-butene, an alkene that I_S much more reactive than styrene III electro- 

phlllc addltrons, 
5a 

lncludlng the addltron of arenesulfenyl 
5a 

and benzeneselenenyl 
5b 

chlorides, 

but much less reactive than styrene II-I free radical addltlon reactlons, 
5c 

does not yield a 

photoadduct with ,$ Second, If an mltlal [1-hexene]/Q] ratlo of 10 1 1s employed, adducts 

ArS02(CH CH)xSePh were x > I are formed along with the 1 1 alkene;J adduct shown In Table I 
21 

BU 

Third, If the alkene used 1s l,l-drphenylethylene, where the resonance stabLllzation by the 

two phenyl groups of the ArS02CE2CPh2 radical formed In eq 6a 1s apparently suffrclent to make 

that radical too unreactive toward 2 for reaction 6b to proceed at a sufflclently rapld rate, 

one finds (a) that photodecomposrtlon of ,& LS retarded (reactron time, 12 hrs) and (b) that a 

maJor product IS the unsaturated sulfone $ (0 33 mmol/mmol 1 decomposing), 2 IS thought to be 

formea by the reactlon sequence 
7 

ArS02* +CH2=CPh2 -I> ArSO2CH2CPh2 
_ PhSe* , 

ArS02CH=CPh2 + r PhSeHj 

d 

PhotoaddItIon of ; (Ar = p-tolyl) to norbornadlene (eq 7) gives a 70% yield of a nlxture 

of 1 1 adducts, conslstlng primarily (85-90%) of exe ($2) and &-5-phenylseleno-E-3- 

nortricyclyl e-tolyl sulfone (&), but also contalnlng a small amount (lo-15%) of 3-phenyl- 

seleno-5-nobornen-Z-y1 p-tolyl sulfone (2) ' The ratlo of J/$ IS almost ldentlcal to that 
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Table I 

PhotoaddItIon of p-Tolyl Renzeneselcnosulfonate (,$, Ar = E-Tolyl) to Simple Alkcnesa _ 

PhotoaddItion product, 2, Product of ellmlnatlon of selenoxlde 

Alkene (yield), -II p 
b 

from oxidation of ,2, (yield), m p. 

Bu-n 

CH2=CH-Bu-n 
H\ /JBu= 

c=c - ArS02CH2CRSePh (66%), 53-56°C 

/\ 

(62%), 011’ 

Ph 
ArS02 

I 
C92=CH-Ph ArS02CH2CYSePh (73%), 153-155'L "\, = CJPh 

/ \ 
(77%), 121-12z0cc 

ArS02 H 

0 I 
_ -ScyK 

0 (80%), 57-59°C 
I 

SO2Ar 
(83%), 82-83"Cd 

SePh 0 
(cH~)~c=c(cH~)~ No adduct formed 

(a) Photoaddltlons carried out 3y photolyzlng a CC14 solution of ,J (0.3 4 and the alkene 
(0 3-0.6 2) In Pyrex for 1 5 hr. III a rtayonet reactor (RPR-2537 lamp) (b) All adducts gave 
nmr, lr, and mass spectra consistent with assrgned structures plus satisfactory C,H analyses. 
Structures confIrmed by oxldatlon of ,$ to corresponding selenoxlde which then underwent 
ellmlnatlon to grve unsaturated sulfone shown m right hand column (c) The coupling constant 
(J = 15 Hz) for the two oleflnlc protons In this sulfone shows it to be the E-Isomer 
(d) Ref 8 

found by Crlstol and Davies 
1Oa 

for the ohotoadditlon of PhS02Br to norbornadlene at slmllar 

dllutlon In chlorobenzene as solvent and lndlcates that the reactlvlty of ,J towards radicals 

In eq 6b is apparently very similar to thdt of ArS02Rr. Crlstol et al 
lob 

-- also report a rat10 

for E-5-bromo to endo-5-bromo isomers (4 3) not greatly different from the ratlo of & to $,$ 

(7 6) found'1 for eq 7 

PhotoaddItIon of ,1 to alkenes 1s much faster than the addltlons of ,1 to the same sub- 

strates described by Sack and Collins 
2a 

and !<obayashl and Miura. 25 Khere the two reactions 

give the same oroduct (addltlon of ,1 to cyclohexene, or to styrene m refluxlng benzene or 

chloroform) ohotoaddltlon would therefore seem the method of choice for t\e synthesis of ; 

Given the sensltlvlty of solutions of ,& to ordinary room light, one mu-t also wonder whether 

photoaddItIon could be playing any role III some of the reactzons thought' to be purely thenna 

processes. Reexamlnatlon of these reactIons under condltlons where the solution 1s shIelded 

from light may therefore be warranted 
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