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TheCompetitiveReactionsbetweenElectron Transferand Radical
AdditioninFreeRadical Reactions

Yuh-Wern Wu* ( %2453 ) and Cheng-Yi Lu ( 2 B )
Chemi cal Engineering De part ment, I-Shou Uni ver sity, Ta-Hsu, Kaohsiung, Tai wan 84008, R.O.C.

The photolytic re ac tions of 2-substituted allyl chlo ride with t-BuHgCl in dif fer ent sol vents
wereinvestigated. Thereactionsproceed the Su2° reaction mech anism ex cept the substituentisa
strongelectron-rel easing group. Theelectrontransfer processbecomesmorecompeti tivewiththeradi cal ad-
di tion pro cesswhen the substituent isastrong elec tron-releasing group. When the substituent isa strong el ec-
tron-releasing group such as -CH,SiMe;, thereactionin CH;CN showspronounced el ectrontransfer process
whilethereactioninDM SO or THFinvolvesboth of the ;2" andtheelectrontransfer processes. Thereaction
issol ventdependent. Anelectrontransfer mechanismisdiscussed.

INTRODUCTION

Inthelast two de cades, thead di tion re ac tions of car-
bon-centeredradi calstoakeneshavebeenintensivelyinves
ti gatedfromboththetheoreti cal and practi cal pointsof view.!
The $42' reactionmechanismof t-BuHgCl withallyl deriv a
tiveswas pro posed by Rus sell et al.? as shown in Scheme |.

Scheme |
H,C=CXCH,Cl +R -— RCH,CXCH,CI (1)
RCH,CXCH,Cl —> RCH,CX=CH, +Cl- (2)
RHQCl + O+ ——= HgCl, +R- (3)

Thealkyl radi cal addstotheter mi nal car bon of thedouble
bondtoformaninter medi ateradi cal, whichunder goesfast
B-elimi nation of theleavinggroup Cl - in achain pro cess. In
ourpreviousinvesti gation, ® the re ac tions of t-BuHgCl with
2-substituted allyl chloride 1, under photolyticconditions,
gavetheprod ucts2 ingoodyields. Thereactiondepictedin
equation (4) isbelievedto proceed by the S:2' reactionmech
anism.

X X
_~_Cl  * t-BuHgCl L A Bu-t (4)
1 2
la 1b 1c 1d le
X=H Me d CH,Cl  CH,SiMe,

Correlationof logk/ko for 2-substituted allyl chloride
with dm gave the p valueof 3.39. Thisob ser vationisconsis
tent with the nucleophilic char acter of thet-butyl radi cal. The

rate of the t-butyl radi cal ad di tionto 2-substituted allyl chlo
rides 1 pro ceeds by the S42 mechanismandisgov erned by
thepolar ef fect of sub stitu ents. Theelectron-withdrawing
substituentsin creaseandtheel ectron-rel easing sub stitu ents
decreasethereactionrateof thefreeradi cal S, 2’ reaction.
Therefore, thereactionratesof the S2' reactionsshouldbe
slug gish when the substituent isthe el ec tron-rel easing group
such as -CH,SiMe; (the G,,is-0.16). Inthepresent re port, we
investi gatethephotolyticreactionsof 2-trimethylsilylmethyl
alyl chloride (1e) with t-BuHgCI indif fer ent sol vents. The
reactionratesarereally slug gishwhenthereactionsarecar
ried out in DM SO or THF. How ever, an anom aly isfound
whenthereactionsareper formedin acetonitrilesolution.

RESULTS AND DISCUSSION

Wefound that there ac tions of t-BuHgCl with the com-
pound 1, under photolytic con di tions, gavetheprod ucts 2 in
good yields ex cept the X was -CH,SiMe; (Table1). The
yieldsof substi tutionproduct2e wereall low indif fer ent sol
vents. The photolytic ex per i mentswere car ried out with the
compoundle (at least 10 times with re spect to t-BuHgCl in
CHsCN or Me,SO or THF) and af ter the period of timein di-
catedintheTablesdeter miningtherel ativeamountsof prod
ucts (which are shown in equation 5) by GC.

HzC:\_ SiMes SiMe;
HzCZQ Me3SiO SiMe.
Cl t-BuHgClI But : .
1le ve 3
CH CH
H2C='/¥3 + HZC—4¥3 (5)
Cl Bu-t
b 2b
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Teble 1. Reactionsof Compound 1 with t-BuHgCI at 35-45 “C in Different Solvents

Substrate CH,=C(X)CH,ClI Conditions®
X=H 2h
X=CHs 2h
X=Cl 2h
X=CH,CI 2h
X=CH,SiMe; 2h

CH,=C(X)CH,Bu-t % Yieds’

DM SO CHCN THF
45 42 59
28 20 55
% 46(3h) 54
93 59 37

2 5 10

2Substrate (1 M) and mercurid (0.1 M) in nitrogen-purged dry solventswere irradi ated with a
100 W UV lamp ca 20 cm from the reaction quartz tube. Each reaction was run at | east

three times. Error +4%.

b Theyield was determined by GC and based on the amount of mercurid.

I denti fi cationof substi tutionproductswasconfirmed
by com par i son of their GCM Sdatawith those of the au then-
ticcompoundssynthesized by knownliter aturemeth ods?
Theresultsareshownin Table 2. It seemsun likely that the
photostimulated re ac tion of com pound 1e with t-BuHgCI
pro ceedsthe S,2* processasamajor pathway.

The photolytic re ac tion of the com pound 1e with t-
BuHgCl inM eSO so lution gavethelow yieldsof sub sti tu-
tion prod ucts, whichin cluded asmall amount of 2-tri methyl-
silylmethyl-4,4-dimethyl-1-pentene (2€), hexamethy! disil-
ox ane(3), and 2,4,4-trimethyl-1-pentene (2b). There were
similarresultsin THF solution. How ever, thereweremuch
dif fer entresultsob servedwhenthereactionswerecar ried out
in CH3;CN solution. Thecompounds3 and 1b (2-methylallyl
chloride) were the major prod ucts, and a small amount of
com pound2b and none of com pound 2e weredetected. A
trace of 2-methylpropene was detected in al the photolytic
reactions. Beforethe photolysis, the sol vent and quartz tube
were deoxygenated by amethod reportedinthelit er ature.? It

wassur prising that the com pound 3wasamajor prod uctin
the photolyticreactions. Thereaction mix ture was deoxy
genated very carefully and photolyzed un der ni tro gen; the
major prod uctswerethe same asbefore, but the com pound 3
was not detected. In stead, atrace of hexamethyldisilane and
trimethylsilanewereob served.

The S+2'subti tuted prod uct 2e was not detected inthe
photolyticreactionsof thecom pound 1e with t-BuHgCI in
CH:CN. Thus, itishardtorational izethisreaction by the
Sh2' process. Thepossi blemechanismof thephotolyticreac
tions of the com pound 1e with t-BuHgCl in CH;CN is pro-
posed asin Schemell. The t-butyl radi cal, whichisgener ated
from the photolysis of t-BuHgCI, might add to the dou ble
bond (equation 7) or might do an elec tron transfer with the
compoundletogivetheradi cal anion4 and t-butyl cation
(eguation 8). Thesetwo pro cessesare com pet i tivewith each
other. How ever, thet-butyl radi cal doesnot add tothedou ble
bondin stead of proceedingthesingleelectrontransfer with
thecompoundle. Theradi cal anion4undergoeselimination

Table 2. Reactionsof Compound 1e with t-BuHgCI at 35-45 *C in Different Solvents

Conditions? % product 2€° % product 3° % product 1b° % product 2b°
2hMeSO 2 0 1
4 hMeSO 4 0 6
6 hMeSO 2 0 7
8hMeSO 0.4 0 8
2h CH;CN 0 197 432 4
4h CH;CN 0 277 608 11
6 h CH;CN 0 291 639 15
8 h CH;CN 0 315 696 18
1hTHF 4 12 0 12
2hTHF 10 15 0 14
3hTHF 6 24 0 22

&Substrate (1 M) and mercuria (0.1 M) in nitrogen-purged dry solventswere irradiated with a
100 W UV lamp ca. 20 cm from the reacti on quartz tube. Each reaction was run et | east

three times. Error +4%.

® Theyield was determined by GC and based on the amount of mercurial.
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Scheme |1
2 tBUHGCI—™ o 2tBus + HgCl, + Hg® (6)
Su2 —SiMe;
- +Cle (7)
SiMes —Bu-t
<—C| + t-Bu 2e -
1e _/—SiMe3 )
= + tBu
—cl
SET (8)
4
-
SiMe, CH, )
[=<CI - —L + Me3Si ¢ (9)
4 5 6
CH, proton CH3 (10)
—
=K—CI Cl
5 1b
=<CH3 _ tBue =€"3 +Cle (11)
Cl Bu-t
1b 2b
-
— TSiMes iesie ~ SiMeg - (12)
> - + Me3SI
¢ ser N—cl 3
le - 4
-
SiMe3 Me3Sie _/—SiMe3
< _— = + MesSi
But SET —t-Bu 3 (13)
2e 7
_-0 -
SiMe. CH, .
=.< s . —& +Me,Sie (14)
tBu t-Bu
7 - 8 6
CH, proton CHj (15)
—_——
t-Bu Bu-t
8 2b

of MesSi- toform theanion5whichab stractsaprotontogive
theproduct 1b. Theadditionreactionof t-butyl radi cal with
the prod uct 1b formsthe prod uct2b. TheMe; S - might act as
achaincar rier whichreactswiththecompoundleviaasingle
electrontransfer processtogiveradi cal anion4, which con-
tin uesthe chain (equation 12), and the trimethylsilyl cat ion
whichmight beresponsi blefor thefor mation of hexamethyl-
disiloxane. The MesS -could also cou pleit self to form hexa-
methyl disilaneor ab stract ahy dro gento pro ducetrimethyl-
silane. Thetrimethylsilyl cation might loseaprotontoforma
vol atilecom pound, whichwasnot detected by GC. Thereare
two possi blewaysto givethe prod uct 2b, one ist-butyl radi-
cal ad di tiontothecom pound 1b, the other isthe com pound
2eviatheelectrontransfer pro cessto pro ducethe prod ucts
2b. Theradi cal anion7 and trimethylsilyl cation arepro duce
by theelectrontransfer reaction between thecom pound2e
andtrimethylsilyl radi cal. Theradi cal anion 7 undergoes
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elimination of trimethylsilyl radi cal toformtheanion 8,
which ab stractsapro ton to pro duce the prod uct 2b. Which
oneisthemajor processtoproduceproduct2b? This part will
bediscussedlater.

Giese” hasreported that mainly the po lar ef fects of the
sub stitu entscontrol theratesof ad di tion of alkyl radi calsto
alkenes. The substituent ef fects can be de scribed by FMO.®
Therefore, theen ergy gap betweenthe SOMO of afreerad i-
cal andthe LUMO of theakeneisadeci sivefactor todeter
minethereactionrate. Electron-releasing sub stituentsinthe
alkene, whichraisetheLUMO energy, decreasethead di tion
rateby in creasing the SOMO-LUMO en ergy gap. Inour pre-
viousinvestigation,® the p value was 3.39 for the S42° reac-
tions of 2-substituted allyl chlo rides with t-BuHgCI. The
substituent ef fectissub stantial inthefreeradi cal Si2'reac-
tion. Theradi cal ad di tion pro cessbecomesmoredif fi cult
when the substituent is a good €l ec tron-releasing group such
as-CH.SiMe; whose i valueis-0.16. Theelectrontransfer
pathway (equation 7) becomesmorecompeti tivewiththe
radi cal addi tion pro cess(equation 8) whenthesubstituentis
-CH,SiMe;, al thoughtheelectrontransfer pro cessisenergy
unfavorable.®

Therearethree possi blewaysto pro ducethe prod uct
1b. Oneisthe com pound 1e which is photolyzed to give the
trimethylsilyl radi cal and H.C=C(CH.Cl)CH>- which ab-
stractsahy drogentoformtheproduct 1b. The other two pos
si blewaysarethat com poundlereactswithei ther t-BuHgCI
or t-Bu- viatheelectrontransfer pro cess. Thefirst possi ble
way might be ex cluded be causethe starting material lewas
detected only inthesolutionaf ter the photolytic reaction of
thecom pound lealone. Theelectrontransfer reactionof the
com poundle witht-BuHgCl might beelimi nated becausethe
startingmateriallewasleftinthe solutionand no other prod
uctswerefound af ter there ac tion of the com pound 1e with
t-BuHQCI was heated to 45°C intheab senceof light. There-
action of the com pound 1e with t-BuHgCI in the pres ence of
radi cal scavenger TEMPO(2,2,6,6-tetramethyl-1- piperidin
yl oxy, freeradi cal) wascar ried out under photolytic con di
tions. Thereactionwasinhibited by TEM PO and only the
compoundlewasleftinsolutionaf ter photolysis. Thisalso
indi catesthat an electrontransfer reaction betweenthecom
pound le and t-BuHgCI does not take place and sug geststhat
anelectrontransfer processmight haveoccurred betweenthe
com poundle and t-butyl radi cal. Theionizationpotential is
6.70-6.92 eV for the t-butyl radical.” Unfor tunately, theion
izationpotentia of thecompound lewas not found in thelit-
erature. How ever, theionizationpotential sare8.85° (or 9.0)°
eV for 3-trimethylsilyl-1-propeneand 10.34% (or 11.23) " eV
foralyl chloride. It seemsplausi bleif weassumetheioniza
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tion potential of thecom poundleisbetween 8.85 eV and
11.23eV. Theionizationpotential of thet-butyl radical is

lessthan that of the com pound 1e; thereforethe t-butyl radi-

cal losesan elec tron more easily than the com pound 1e does.

Itislikely that the electron transfer pro cess could oc cur be-

tween the com pound 1e and t-butyl radi cal (equation8) on
thebasisof theionizationpotential al thoughtheelectron af-

finity of the com pound 1eisun known. Thetrimethylsilyl

radi cal isachaincar rier, whichreactswiththecom pound 1e
via the electron transfer process to give radi cal anion4,

which con tin uesthe chain, and trimethylsilyl cat ion which
might form hex amethyldisiloxane. It seemsreasonabletora-

tional izetheelectrontransfer pro cessof thecom poundle
withthetri methylsilyl radi cal, whoseionizationpotential is

6.42 eV,”intermsof ionization potential. Thereisan other
indirectevidencetoclarify that thetrimethylsilyl radi cal isa
chaincarrierinthisreaction. Theyieldsof prod ucts3 and 1b

are greater than 100% based on the amount of t-BuHgCl (Ta-

ble 2). There is nothing that oc cursinthe course of the
photolyticreactionof thecom poundle alone; this shows that

thetri methylsilyl radi cal isnot gener ated di rectly fromthe
photolysisof thecom pound 1e and should be pro duced by an
electrontransfer process. Wemight sug gest that thereaction

should prog ress achain pro cess and that the trimethylsilyl

radi cal isachain car rier. Thereactionmix turewasphoto-

lyzed un der ni tro gen, and the com pound3 was not detected;

in stead, atrace of hexamethyldisilane and trimethylsilane
were ob served. Theyield of hexamethyldisilane should al-

most ap proach to a half of that of the prod uct 1b if the tri-

methylsilyl radi cal isnot achain car rier. How ever, only a
trace of hexamethyldisilanewasdetected, ow ing to that most
of thetrimethylsilyl radi cal pro ceeded anelectrontransfer
pro cessto form thetrimethylsilyl cat ionwhich might not pro-

duce hexamethyldisilane. All the datafavor that thetri meth-

ylsilyl radi cal isachaincarrier.

Wearesur prised that the hexamethyl disiloxaneisama-
jor productinthisreactionbecausethereactioniscar ried out
inthecondi tion of water and air free (seeex per i mental sec-
tion). How ever, whenthereactionispro ceeded under ni tro-
gen, thehexamethyldisiloxaneisnot detected. Simi lar results
were found in the works of Fearon® and Sakurai.™ Fearon
and Young reported®® that the reaction of triphenylsilyl
halideswith so dium naphthal enideyielded mainly hexaphen-
yl disilane (60 to 90%) along with about 10% of hexaphenyl-
disiloxane and asmall amount of 1,4-bis(triphenylsilyl)- 1,4-
dihydronaphthalene. The mechanism involvinganinitial
electrontransfer toproduceatriphenylsilyl radi cal waspro-
posed. Sakurai**indi catedthat thereaction of phenyl di meth-
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yl chlorosilane and so dium naphthal enide pro duced 1,2-di
phen yltetramethyldisilane and bis(phenyldimethylsilyl)ox
ide asthemain prod ucts. Fearon and Y oung™ sug gested that
hexaphenyldisiloxane had arisen from side re ac tions of tri-
phenylchlorosilanewithadventi tiouswater ad sorbedintothe
ap paratus, al though great painsweretaken withthedry ing
andpuri fi cationof materi alsused. How ever, Sakurai** sug-
gestedthat disiloxanemight comefromthesilyl radi cal it self
with an oxygen donor such as solvent molecules. If the
hexamethyldisiloxane, which ap peared as Sakurai sug gested
whenthesilyl radi cal it self reacted with an ox y gendo nor,
wasproducedinthereactionof com poundle with t-BuHgCI
un der photolytic condi tions, thenthechainreactionwasin
ter rupted (equation 12). Theyieldsof com pound3 should not
be as high as 50% and theyields of the prod uct1b should not
be greater than 100% (based on the amount of t-BuHgCl);
nev er theless, theyieldsof compound3 and 1b are all greater
than 100% in CHsCN (Table?2). Itisunlikely that hexameth
yl disiloxaneis pro duced from the re ac tion of the trimethyl-
silyl radi cal withanoxy gendonorinthesolution. Therefore,
the com pound 3 might come from the trimethylsilyl cat ion
withanoxy gendonorinthesolution, al though much ef fort
wasspent for thedry ing and puri fi cation of materi alsused.
Whenthereactionwascar ried out under ni trogen, most of the
trimethylsilyl radi cal under wenttheelectrontransferreac
tion to give trimethylsilyl cat ion, which could not give the
com pound3 becauseanoxy gendonor completely freeinthis
condi tionmightloseaprotonto producevol atilecompounds
which were not detected by GC or GCMS. Therefore, only a
small amount of trimethylsilyl rad i cal, which was|left inthe
solution, might cou plewithit self to pro duce hexameth y+
disilaneor ab stract ahy dro gento form trimethylsilane; this
might rational izethat only atrace of hexamethyldisilaneand
trimethylsilane were de tected when the re ac tion was per-
formedunder ni trogen. Thetrimethylsilyl cationmight react
with water to givetrimethylsilanol **whichmight dehy drate
to form hexamethy!disiloxane. % As the yields of hexameth-
yl disiloxanearealit tlelessthan one half of those of the con+
pound 1b (Table 2), this also might sug gest that the hexa
methyldisiloxaneisproduced fromthetrimethylsilyl cation.
Thephotolyticreactionsof com poundle witht-BuHgCIl
in Me,SO or THF give low yields of the S,2" substi tuted
prod uct2eandtheelectrontransfer products3 and 2b. This
sug geststhat thefreeradi cal ad di tionandtheelectrontrans
ferreactionoccursi mul taneouslyinMe,SO or THF. These
two pro cesses seem to com pete with each other, but both re-
actionsaresluggishinMe,SO or THF (Table 2). The com
pound 2b might be formed ei ther from the com pound 1b by
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radi cal additionorfromtheproduct 2eby anelectrontransfer
process. If theprod uct2b all co mesfrom the prod uct 1b, that
meanstheentirecom pound1b con vertsto the prod uct 2b,
sincetheyields of the prod uct1b are zero in the course of the
reaction. Thereactionproceedstheel ectrontransfer process,
and then the yield of the prod uct 3 should be near one half of
that of the prod uct 2b. How ever, the yields of the prod uct 3
are al most equal to those of the prod uct 2b at dif ferentreac-
tiontimesin DMSO or THF (Table 2). Theyieldsof the prod-
uct 3 aregreater than theex pected val ues. Thisindi catesthat
theproduct 3isnot only contrib utedfrom equation (12). The
yield of the prod uct3 would not be af fected if the prod uct 2b
comesfromthe prod uct 1b, but the yield of the prod uct 3
wouldin creaseif the prod uct2b iscon verted from the prod-
uct 2eviatheelectrontransfer process. Thismightimply that
thereisan other electrontransfer pro cessinthemechanism
be sidesthat in equation (12). The prod uct 1b was not ob-
servedinthecourseof thereaction, and theyieldsof the prod-
uct 2edecreased whiletheyieldsof theprod uct 2bincreased.
Thismightindi catethat thecom pound 2b might be derived
from the prod uct 2e by the electrontransfer process. We
might con clude that the prod uct 2b would be con trib uted
from two sources, oneisfrom the prod uct 2e viatheelectron
transfer pro cess and the other isfrom the prod uct 1b by free
radi cal addi tion. Itisstill unclear what causesthedif fer ence
between the photolytic reaction of the compound le in
CH;CN andin DMSO.

EXPERIMENTALSECTION

Analyti cal gaschromatography wasper formedusinga
Perkin-Elmer Autosystem with aDB-5 col umn (0.25 LM, 60
M) andaflameionizationdetector."H NMR spec trawerere-
cordedona300 MHzVXRFT-NMR spectrom eter withtetra-
methylsilaneastheinter nal stan dard. GCM Swererecorded
onaQuattro GCM S5022 spec trom eter or HP5890 Seriesl|
Gas Chromatograph with HP 5972A MSD. Melting points
were determined on a Thomas-Hoover capillary melting
point ap paratusand wereun cor rected. GL Cyieldswerede-
ter mined by using aninter nal standard (biphenyl) and were
correctedwithpredeter minedresponsefactors.

Materials

Solvents were purchased from Riedel-de Haen and
Mallinckrodt. Dimethyl sulfoxide (DM SO) and acetonitrile
weredistilled from cal cium hy dride and stored over 4A mo-
lecular sievesunder ni trogen; di ethyl ether, andtetrahydro-
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furan weredistilled from so dium metal . Other sol ventswere
purchased and used withoutpurification. Allyl chloride,
2-methylallyl chloride, 2-chloroallyl chloride, 2-chlorometh
yl alyl chloride, 2-(trimethylsilylmethyl)allyl chloride, and
t-butyl chloride, TEMPO(2,2,6,6-tetramethyl-1- piperidinyl-
oxy, freeradi cal), hexamethyldisilane, and hexamethyl disil-
oxane, biphenyl were purchased from Aldrich Chemical
Com pany. In most cases, the re agentswere used with out fur-
ther puri fi cation. Organomercurialsweresynthesized by the
standardGrignardprocedure.*’

General Procedure for Photostimulated Reactions of
2-SubstitutedAllyl Chloride with t-Butylmercury Chlo-
ride in Different Solvents (Tables 1 and 2)
2-substitutedallyl chlo ride (1.0 mmoal), t-BuHgCl (0.1
mmol) and inter nal stan dard (0.05 mmol of biphenyl) were
dissolvedin 1 mL of ni tro gen-purged dry sol vents. Thesolu
tionwasdi vided into four dry and ni tro gen-purged quartz
tubes (0.25 mL in each tube) with each equipped with arub-
ber septum. Thetubeswereir radi ated at 35-40°C with a100
W UV lamp placed about 20 cm from there ac tion tubes. Re-
actiontubeswereremoved at var i oustimesand theyieldsof
thesubsti tution prod uctsweredeter mined by gaschromatog
raphy.ldentifi cationof substi tutionproductswasconfirmed
by com par i son of their GCM S datawith those of the au then
ticcompoundssynthesized by themeth odsreportedinthelit
erature.r® Thefol low ing prod uctswere ob tained from there-
actionsoutlinedinTable1.4,4-Dimethyl-1-pentene’ (2a): bp
71-72 °C/760 mmHg; *H NMR (300 MHz, CDC1) f 6.0-5.6
(m,1H),5.1-49(m, 2H),1.92 (d,J=7.5Hz,2H),0.87(s,9
H); GCMS m/z(rel ativeintensity) 98(M ™, 1), 83 (2), 57
(100), 55 (30), 41 (48), 39 (15). 2,4,4-trimethyl-1-pentene
(2b): bp 101-103 °C/760 mmHg; *H NMR (300 MHz, CDC1s)
8 4.83 (s, 1H), 4.63 (s, 1H), 1.94 (s, 2H), 1.77 (s, 3H), 0.93 (s,
9H); GCMS (El) nvz(rel ativeintensity) 112(M*, 16.18), 97
(18), 57 (100), 55 (56). 2-chloro-4,4-dimethyl-1-pentene
(2c): *H NMR (300 MHz, CDC1g) & 5.26 (s, 1H), 5.06 (s, 1H),
2.26 (s, 2H), 1.0 (s, 9H); GCMS (EI) myz(rel ativeintensity)
134 (M+2)*, 1.01), 132 (M ", 3.14), 117 (5), 57 (100), 53
(11), 41 (71). 2-chloromethyl-4,4-dimethyl-1-pentene (2d):
'H NMR (300 MHz, CDC1s) & 5.28 (s, 1H), 4.96 (s, 1H), 4.06
(s, 2H), 2.10 (s, 2H), 0.94 (s, 9H); GCMS (El) m/z(rel ative
intensity) 148((M+2)",0.29), 146 (M ™, 0.79), 133 (1.79), 131
(7), 110 (10), 95 (50), 67 (30), 57 (100), 53 (45), 41 (79).
2-trimethylsilylmethyl-4,4-dimethyl-1-pentene (2¢€): H
NMR (300 MHz, CDC13) 4.51 (s, 1H), 4.13 (s, 1H), 1.86 (s,
2H), 1.57 (s, 2H), 0.93 (s, 9H), 0.02 (s, 9H); GCMS (El) m/z
(rel ativeintensity) 169((M-15)", 3.9), 128 (14), 73 (100), 57
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(19),45(8.9).

The Photolytic Reactions of 2-Trimethylsilylmethyl Allyl
Chloride in Different Solvents

2-Trimethylsilylmethyl alyl chlo ride (1.0 mmol), and
inter nal standard (0.05mmol of biphenyl) weredissolvedin1
mL of ni tro gen-purged dry sol vents. The so lu tion was di-
vided into four dry and ni tro gen-purged quartz tubes (0.25
mL in each tube) with each equipped with arub ber sep tum.
Thetubeswereir radi ated at 35-40°C witha100 W UV lamp
placed about 20 cm from the re ac tion tubes. Re ac tion tubes
wereremoved at var i oustimesand only thestarting material
wasdetected by GC or GCMS.

The Photolytic Reactions of 2-Trimethylsilylmethyl Allyl
Chloride with t-Butylmercury Chloride and TEMPO in
Different Solvents

2-Trimethylsilylmethyl allyl chlo ride (1.0 mmol), t-
BuHgCl (0.5 mmol), TEMPO (0.1 mmol) andinter nal stan-
dard (0.05 mmol of biphenyl) were dissolvedin 1 mL of ni-
trogen-purged dry sol vents. Thesolutionwasdi vided into
four dry and ni tro gen-purged quartz tubes (0.25 mL in each
tube) with each equipped with arub ber sep tum. The tubes
wereirradi ated at 35-40°C with a 100 W UV lamp placed
about 20 cmfromthereactiontubes. Thereactionwasmoni-
tored by GC or GCM S &f ter thereaction was photolyzed 1 hr
and 2 hr. None of the S;2" prod uct was de tected by GC or
GCMS and only the startingmaterial wasob served af ter
photolysis.
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