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Nmtmot - Ibno- and disuubstituted alkenea were converted to trans-vlclnal diacetatea by heating with an 

lrm(II)/pic acid system. The synvletlc utility ZRM limit&.iar, were idmtlfieb A meh;cnism fcr 

the tremlormatim la p‘cpoeed which involvea an initial additim d .%ilfate rixllcal anlm to the alkene followed 

bj 3olvulysi3, tiltion, @&.Qlysls, 3rd aoetylatiar 

Ttk3 -fate lm .S&>, la m inexper3ive ti ea3ily 

handled cai&lt which is i?e%lng cmt1nued2 aXI growing 

u33ge2 It is an exlzwn&y pouErN CXidint @o - 201 v. 

as); however, the high activation energy barrier 

(miaately 3 kcal mol-‘) to uncatalyzed homolytic 

becampcsltlm rerdgs pgslvate lese u3efM at rm3m&ile 

temperatures. Transitlm metal catalysts greatly 

facilitate the decomposition OF aqueous persulfate 

3olutimx ‘INS aLlou m reaction times, lxlt also 

canplica&s the wstic pcmiblllties m d the 

high valmt metal specie3 which la w in addltim to 

a rsactlve sJlfat,e radical mlicn, e+ 1. 

eq. 1 

lha catalyzej reectim d perzulfate lm with ~t~~~ted 

crgmic e has been studled by m l&a~bzrles. 

However, nmtcf~effaXsh3vefaX38lmamnatlc 

substrates4 because of their relatlooship to the Elbs5 

reztim 3nzl reectiorr, cb FmtuYa w, H$$Fe(II$‘. 

Studies ol -fate reaction with alkmse have gararrlly 

been limited to idmtifyi~ ttre lnterm&iat.e prodred by 

reactian d the slvate r&cdl anion with an alkare7+ 

The general process observed in these cases haa been 

additim to fcrm a /3-sllratcalkyl radical. Cnly me oti 

3ynthet.i~ example of PgsllPate caic@&im cf alkenes has 

hem rep&,&‘0 beside3 ar wlier axnimnicatim cl this 

wcrk”, ti one repd has pqxsed a oxnpetitive uxidatim 

of’ alkenes and alcchol~.‘~ Polymerization of vinyl 

m can als, be catalyzed ty pgsllfa&13 

We initiated ar w d alkene cnidatlm by heat- l- 

&cm3 to Mluz in -tic acid with a trcpaitim metal 

ealtandamncnium~atei TV0 mncecetatesadthe 

l&liawtat.ewen?them&jar~tsfumed. IhenXulta 

with several different transition metal salts are 

mized ln Table 1. Au the cuKut1m.3 teBted, al- 

with a cm- lPect.im with 110 Mtim metal species, 

~thesameVree~taastbem4jcroanparentslnMe 

product mixture. The varlatipn in performance of the 

additive m@ly 1nYeased a9th3tharedopctentialdthe 

oxldlzed metal lm m .mA3the~addMa 

C&II) and Ag(II) gave pocr yields d diacetates. tile a 

weak oxidant, Fe(II1). was the best. Copper( a 

relatively mild oxidant, did not fare a3 well aa 

anticipated on this scale. However, it is the most 

ef’flclent of all these metal ions at oxidizing alkyl 

radicals, arrd so q be lnwtlm a raIlcal inMat. 

at 3~~3 s@e ard t&f&y -1% elticimt famatlm cb 

dlacetatea. It was interesting that when run with no 

additive the -Urn still gave the 3ame mix d p~&2ts. 

In this ca3.e thcugh. the monoacetates outweighed the 

diXetate.3. 

l-i)ecene, in addition ta the diacetate wt. w 

~pr~mary~secadspy rcuxXetateewluluk3Jecarbry 

predominating. Differing ratios of monoacetatea were 

d~talti with the variers metal im mtim3 Qlp 1). It 

waa shown independently that the present reaction 

axxlitim dc m the secuv%y molloacetate by acid 

catalyzed Mzu%vnlkw addition d acetic acid auws the 

dcrhlebad l%eprlmery manaoetate, mtheothgharvl, 

was produced via a reaction manifold which required 

mata ~~t3inFi~lirxlicatedthatasystem 

antaln@ 5 mole I Fe(II) gave the least anant d @mary 

X&ate. 

Fu.tJXrteati~&dfrgnus zulfateaddendwa3dcneby 

vzylrgthe~cbtheaXerxla3wellas~ateIna 
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Tablsl. -liumitial~MalJdaB~ 

inmalumm- dl- 

Eble Epliv. t43le WV. Yield. a 

mtry &Qlyst catalyst FeraJlfate Diwetate Rxr~~Utes 

1 co&xc), 0.05 1.1 17 14 

2 WC 0.01 1.1 21 3 

3crsq( 0.10 2.2 3l 2 

1( mh(w2 0.05 1.1 '(3 12 

5 F* 0.05 1.1 51 18 

6 Ncna - 1.1 10 27 

eY1ah.i las datgmlnslbyGCwithwintistrndsrdarrd appFqrlatereqxnse factu-s. 

wh rea?tim reed a 0.21 I4 snlutlcn d ldgzne in r8PluWa3 acetic acid vlth tba 

catalyst anj caidmt auxnt3 listed. 

Tmle2. QtA&w.Ulla~ rialddmImlfIx~~ 

Ible Equiv. FhleEqulv. Yiald. IB 

Ezlhy QtJJw+t QMyst PersiLPaW Diacetate -t&e 

1 Fe834 0.05 1.1 51 18 

2 Fee3, 0.05 2.2 95 2 

3 F_ 0.05 2.5 69 2 

1( Fe831( 0.05 4.0 15 0 

5 F* 0.01 2.2 fil 1 

6 F&4 1.00 3.0 61 2 

%ssPc&xX.eaPruriTablel. 

$+$=$ + w&O8 - C8H17CH 

nocatalpt 1 : 3.5 

cu(II~ catalyst 1:l 

MI) oatalyst 1: 2 

rcl(II) cataly3t 1 : 2 

co(II) cataly3t 1 : 3 

Fe(X) catalyst, 11 1 : 4 
Fe(II) catalyst, 51 1 : >a 

QT.1 --l&i0 

series d .YBU soale (l-2 mmole) expwlmmta Crahle 2). 

Ehtrieal-4 &XI thatthedlacetate yield maximil;ed at22 

mole equlv. of persullate. The yield dropped when the 

Fe(II) vas rw%kxd Pmn 5 mole I to 1 mole I Gzntrier, 2, 

5). Eut stayed relatively e uhen ths -t vas 

iweassd to100 male I htries 3. 6). when the reactlm 

wassxlelrptoWmmalecfal~,itpwedu3afUt.o 

ixrease thancant d Fe(II) 14 to Z5 male I. 

Small amounts oP hydroxyacetates were Pound to be 

produced in the reaction. These could be converted to 

dlx&.atea by txmtilpt the hst r-e&&n mixtwa with acetic 

~i&tiallowi~tbamlxtwet.oaxlbefu-eucrlaq, 

lWs simpllPied the isalatian 19 ths l&JLxretate mt, 

hmew, itsharldberatedthat h@wxyzetat.e3hadtaEm 

poduoed in ths nzaztiax 

The synthetic results using the cptimlzed axxlfticns 

above we listed in Table 3. htrlea 1rrluIa IIKIW-& 

disubstltuted alkenes. Trlsubstituted alkenas will be 

discussed below. The yields are modest to good, and 

v Pavu-ably with othg cnestep prpparatiax3 d 12 

dizetatea P?wn alkerra. In pwtlcula most metal oxidant 

(e.g. Pb(OAc)b.14 T~(OAC)~,‘~ NaBi03,16 Re2QT,17 Te(IV)” 

rwtea are mt with side r-wwtiarr ti Pcrmation d a 

multitule ca wts. 
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Table 3. Preparation of 1.2-Diacetates from Alkenes. 

Alkene Diacetate Temp,'Ca Yield,Xb 

AC? su\” 

1 C6H13CH=CH2 C6H13CHCH2 116 79 

AC? ?Ac 

2 C8H17CH=CH2 C8H17CHCH2 116 76 

H CH AC? ?Ac 

3 ;C=C; 3 7 

v7 H 

C3H7CHCHC3H7 80 76 

(meso) 

H AC? ?Ac 

4 ;c=c 
/H 

C3H7 'C3H7 

C3H7CHCHC3H7 90 

(meso : d,l; 32 : 68) 

0 I 80 

49 

5 79 

6 

7 

8 

COOH 
1 

AC 

@? 0 

3 O 

50 28' 

70 

116 

84 

43 

9 70 40d 

COOH 
2 

'Temperature at which the oxJdation was performed.bbYield is based on chromatographed, distilled 
or recrystablized products. 3-Cyclooctenyl acetate (9%) and 1.8-octanedioic acid (35%) were also 
isolated. Also obtained were 2, X=OH (15%); 2, X=H (5%); x dimethyl ester (2%); and F anhydride 
(20%) after treatment with diazomethane. 

ti c@cuzt.one (entries 3, 5. an3 6) gavz ~,z-d~acetates 

which had resulted from highly st ereoselective (< 98%) 

anti-abditiaa cis+aAena k?ntJy 41 gave predaairrnuy - 
(68:32) the d,l-diacetate which uaa also the result of 

anti-addition Ths lower stgeceelectivity in this czae 

may be the &t M either rot&i07 ata& the sp2 carbcn 

atans at some intermediate St+ Win3 the reztim cr 

isomerizatlon of the cls double bond prior to 

diacetoxylatich In a separate Bcpgiment cis-~-C&HE uas - 
in fact &own to be w&able to Uv3 reectlm arrlitiars 

through conversion to a cis/trans mlxture (14186) by a -- 
trxe of sulfwic acid (< 1%)19 in 90’ C acetic acid (28 

ml. 

Cycloootma kntry 6) gave in additicn to the =1,2- 

dlacetate a product resulting from transannular 1.4- 

hydrogen transfer, the cis-1,4-diacetate IYanwnLar - 
chemistry canmcnly oxurs in an ei@+membmed ring that 

ha3 a radical cr CarbcnlLsn ion intermediate, 

Anti-addition Op the two owboxylate moieties ontiwes 

in the tuorubuwna acids, 1 an3 2 (*lea 8 ard 9). In 

both ca3e3 a lrtctzne acetate, 3 op 4, hae ixwked. The 

yield3 in these latter two cases were sanewttat low. however 

m sk&.antial amamt OF othg neutral Wt.w dlazmethane 

esteriflcaticn af sty free czboxylic acids) jxxkcta carld 

be isalated. In particular. the ix&A of wt, 

5,X and the bis-la&one, 6,21 were not observed. 
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Ncrbcrnene itself (entry 7) did rpt give a dia0etat.e as the 

majcr~,lNtir&eedthe lmnBsatate. TrXeamGnts 

5 6 

duhatwe.rap#wnsdtobediixetataaxldbe&.ectedby 

gsscWuuatupephyhrtwrenotisolated, Themuxm2etat.e 

appears to be the result OF acid catalyzed addition of 

acetic acid BCI*CSS the strained rnrbcrnene &xBlebaxd, as 

this additicn &d be effected by potassiun bitiate in 

refluxi~ acetic &d in f34$ yield22 

The material balance was alnays poor when only the 

volatile, neutral products were isolated under the 

iron&ersulfate reaction conditlcns. In an effort to 

identify all the possible minor mt.s. a re&icn was 

nn uNier delibgately lKlKQt1nMn usxlitiats to nmgniiy 

theseeffects. TtRE3hiEnl-dlzenewa3heatedtoreflux 

With faras sulfate (25 mole X1 and ammxiium pgsulfate 

(2.5 mole @v.) u&r- Uveefold dilution, the Following 

neutral ~x’c&cts were obtained: starting material and 

telomer (approx. 1311, 2-decyl acetate (2%), 1,2-decyl 

diacetate (56%). Y-dodecalactone (9%). and unidentified 

polyacetates (approx. 4%). In addition, the acidic 

material upn dimaethane esterlficatlon consisted of 

methyl noncate (16%). The major byproducts can be 

accantedfcrinarunbgduqs me*-decalactimay 

be the result d acetic acid radtcal additim to 1-deoens 

followed by oxidatiul of UE type repx%ed by ciadano s 

al23 in a relat& system which antaiti a large acetate 2 
ion concentration. The telomer would be a logical 

CcntaniMnt if a radical intermediate were involved in the 

mectwdsm (see Fig. 31, and the -ic acid is a reeult 

d oxidstive cl- cf the &uble burL This may well 

~att.hehy&oxyacetatestageasdiolsarelapvntobe 

readily cleaved by mFate2’ In any ca3e. the majcr 

byprxb~te are easily remwed by a bicartxnate extrszticn 

cr simple distillaticn 

Trisubstitute3 alkenes were mere saslly oxidized arxi also 

mue easily weroxidized, Use of an excess of pgsulfate 

generally led largely to weroxidaticn and ll&nracteria0d 

mix- When a stolchiamstric amomt OF oxidant was used 

the majar ProQlcts obtained were ketones Several examplee 

are shown in Fig. 2; however, in all cases the yields were 

not synthetiwlly useful. 

In considering a mechanism for this iron catalyzed 

persulfate diaoXoxylatim several Facts had to be bc*n in 

mind a) The most efficient metal additive was the least 

likely to act as an oxldant itself. b) A high level of 

anti-addition was cbserved cl ~~icboxyllc - 

d \ 
Y 

a-Pr r-Pr 

Y r-Pr 

* a? AC0 
0 

AC 

PbR 2. 

acid, 2, cyclized to an acetoxylactcne ard nonot a dilactavz 

d1Wo~e?tofthetubz.nylsystemuas~ A 

mwhzmism carrsistent with these Facts is s!xmn in Fig 3. 

The reaction is initiated by an uncatalyzed thermal 

decomposition of persulfate (step 11. Simple hmlytic 

dexqxeition oF pwsulfate 19 well lcrouq tit what we 

Found to be surprising was that Fe(I1) salts did not 

catalyze persulfate decomposition to any appreciable 

extent. Thsacuecusard~ systems of persulfate 

and metal icns can differ substantially in their chemistry. 

Persulfate decomposition was Followed by icdometric 

titration oF aliqpta taken Fran refluxiq acetic acid 

solutluis WNch ccntained variam additives. ‘ihe rate of 

dexmpceiticn did not vary by mere ti a Pactcr of Pw 

when the resctiul was al10ued tc !zroxed with rrl catalyst, 

Pa4. Fe0di,,)(S04)2. F&3,, and olefin. CT simply alefin 

The slight variaticn in reaction rates appear to be relat& 

to the solubility of ammcnilrm persulfate and the icnic 

strength d the solution, as aMiticn of m4+3J4 led to a 

rate decrease very similar to that of FeSOQ or 

Fe$tUi,,)(sO& Mcxeuw it shatld be r&ed that ammcnium 

-fate and its doxaqositlcn ix-c&A, i?di4$Q+, have 

very limited eolubillty in hot acetic acid The ccnclwicn 

drawn frun these kinetic studies was that FeUI) was not 

catalyzing ths decompasitian of per&fate, but must be 

improviq the yield cf diacetate by slightly altering the 

prodwt determiniq step cf the mechanism 

We h?ve also Fcxod that the diacetoxylaticn may be M in 

the presence of 25 mole % Fe(III1, 1ntroduCed as 

Fe(Mi4)(SJ412, and this result.4 in an isolated d&et&e 

yield of 6f3$ This tends to ccnfin the pXca3iticn tit 

Fe in the +2 oxidation state is not specifically re@red, 

fcr there is oo cbviws mechanism fcr reduction of Fe(IIIJ 
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2sqlr4Fe2+ - CFe%q,l- CFd%,,~ (2) 

(3) 

(4) 

(5) 

(6)a 

(6)b 

(7) 

(6) 

to F&I). m Fe(X) a&lltive, p”eramably la addlti to 

Fe(II1) by sulfate r&lceI z&n, 91d pcaslbly to an Fe(N) 

-[FeI’ITr 3 species, A, as in step 2 cf Fig 3. In 

thls vay the Fe additive rmld m a- atablllz, at 

leraat transiently, a ane electrcn oxldant vhich tid t&e 

pFD”tlnth3p#wtdetemlni~at.ep6a 

The third step of the proposed mechanism was aub- 

atantlated by several llterati values fcr ths rate CQT 

stant cf sD4r&llticn to Wtxn dcuble bards which 

ww all ulthlntha~d4x10S-5x10gM-‘s~1, 

250 0.7 Thus addition to the daible bend was only 

.?U@ltIy SlowW than dlPfu3lan antrolled E?R spsztra cf 

ths lnt0medlat.e radicals &finitely estabIlst& them to be 

ftsllfatcailql radicaI~.R*~*~~ The direct formation of 

oldln radical catlcns Urcqh single electron transfer 

cJx1dat1albySD4QlasaIsob3slshovnnottoooar.~ The 

reported rate Carrtant fcr !X$’ reactian with acetic ecld 

was far CNkrs d n!aglitUk? lower thgl that cf reXt1al 

with alkenes. Acetate oxidation was two orders of 

ma@tude 10uer~ Thr, CaldatlOn & ths Wtlc acid s&vent, 

shzuld rpt conpete ePfectlvaIy with alkens additlas In 

this regard, it was satisfying that under oup reaction 

axrlitlumnomcFethmitraceamantsdC02evnIutlaiwere 

ever observed by barium hydroxide trapplm. When the 

reactlcm ~23 aniuzted in the fm?smXcpexcesspotaaalLm 

acetate. h3yevW, acetate cnidatiln axi the CuEcelimt m, 

evoIuticn wen? c&mrved26a This klostlc mxJ W data 

mslled with Um lcu redux potential Cp FeUII) makes q’ 

&litial WI? lwzst reasumble way lo initiate rextim d 

tha DC. 

The ,9-aulfatcalkyl radical produced in step 3 should 

&Per one primary fate. Elimlrmtlai of a gxd leavllpt 

- Bun @-s&stituted rallcals to 1x0&a al&in radical 

cations and the leaving group anion has been shown by 

Schulte-FrohIlnde et al. to be a very facile pr3ce.?.%28 -- 

Uhlle they have not studied &aulfato radicals 

apeclflcaIly. @-sulfate eater radicals were shown to 

e.Iimlnate at rates faster than tbsy coJId detenalna U106 

a-‘, 18’ C). The corresponding @-phcaphato radicals 

eI1mlnat.e aI40 as either the esters. the Prea acids Q” acid 

salts. The alefin railcal caticm which via3 ppaoed in 

step 4 should then react praierentlally with the more 

rucle@illc a?etlc acid .soIvah to padrce a B-etoxy 

radical. step 5. Reversal of this step la of course 

allowed by the logic of step 4, however it would be 

rapobrt1v-e. 

The Bacetoxyalkyl radical may combine with SO4’ or 

species A to pu3.n th? relatively atabIe ,9-acetoxysuUate 

cPstep6a. TheefPlclencydthlastquculdbe&uxmed 

by a h@h cuxzentration d SJ4: op a alablllxed fcrm d 

SO,’ This la consistent with our results which 

demcnstrated ths greati aPflc1~ Cp ths lrai/psrsuIfate 

system ova simple persUate dezxqmltlar in wlq 

dlacetoxyIatlas ltus tha transitian metal z&itlve m4y be 

simply pwldlllg a tit.abIy stabilized fcrm of Sl4r uhlch 

effectively increases its ccncentraticn. cr pmslbiy by 

performing as an oxidant itself in the mechanism. 

Alternatively, the Fe(II1) ion may be complexed to the 

lntermsdiate Bz&oxy radical zxi stablllzlq the radical, 

step6h Su%anexp&znaticnhasbeenadvanced pw1-Y 

ut‘lae F&II) polnotsd higher bltiemlm radical caplim 

cp slkyl radicals. 29 

Thla ccrcept cf lrcrea3llrg the enective amxltratial d 

eithwtheradlcalal.mlfater&kalmlmsppematx3be 

vwlfled by tha Pallcuing experiment. l%s u3ml mlxt.tae d 

alkens, psrmJ.fate arxi acetic zid we% tmated to refIw 

while lrrallatlq the reaction with a Hanavla ultravlalet 

QBrtz ll!@t m Plltered tJrw& FyreY” Ihe ~tAIytlC 

decomposition of persulfate at this wavelength will 

rmcem3Wlly bs lcq3 ncnethaleas, the sJ4r caWXltrat1al 

waslnreecsedsothata’151yleldcPdlaceta~uasrsalized 

conpared to 10% withoh irraliatifn 

?he pomslble oxldatlcm cp the /I--Q1 tical by 

Fe(II1) to a czlmium lcn was ozmldaod &spite the Pact 

that this 13 rrot CcmmxnIy CbeeVed in m soiutla~3~ 

When dioctanoyl peroxide was allowed to decompose in 

rePI&dllg mzatlc acid ozmtalnlrp, Parlc aarmcnim suiPate, 

heptane (3%). tetradecane (21) and heptanol (16%) were 

ldentlPled a3 pro%zt.s. l?E pcXX material baIatEe &es IUt 

allav a sWnI statement. hMJevg it does w that in 

acetic acid solution some oxidation OP primary alkyl 
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radicals b, Fe(II1) oan t&e plaza 

~crnvgsimdal~l~a~,iainJtspe7~8,to 

acetates~bem de~z&rat.ed Sxiiun dakscylzuvate VBB 

qrantitatively m todCdlX!ylaCf%teby&lUd~ 

with potassium bisulfate in acetic acid. sodium 

&dscylmilPate was relatively stable in aoetlc aoid in the 

&amce d b1zulfat.e l?us cmtrmy to ths lmpllcatiam d 

a Russian repcrt, alkylsulfates are not stable to ths 

present reaction conditlons.1° The intermediacy of 

hydroxyacetates (step 7) provides a suitable substrate 

material fcr oxidative cleavage aa is observed in ths 

acidic rem?tirn pobrct. The 1,2-di&?etaW3, m um ouxr 

hsfxi, wer8faxxitobestableto~oxidaticmbyUm 

Fe(IIYpgsllfate system. ~tas=cb=,vedby 

gas~baIra@ydreactimmixiaresuhichh8dratbsen 

treated in the usual way with acetic anhydride before 

w. 

The propceed mechanism is consistent with the 

JteFeochemistry and lade of rearrangement seen in the 

reaction. @-Acetoxy radicals have been felt to be 

pertially Eridged cr to rapidly intgocnvgt betusanthe 

two isomeric B-acetoxy radicals via the symmetrical 

int.9mediate 7.32 Attadc d qrrn a&mzeb%y radical 

-cl favor mti-additim on sterlc tguxx%. The la& d 

re~entinumthe acids 1 aId 2 lllustrab3 

the~~catbmiunicnchrPacWinagrintermediate. 

l&oaraspardilgP~lndicalsarekncxmnotto 

w rapidly?3 The famatim cnly d 4 ti not 6 

imm2re@reethatthsacetatemoietyin4beintru&ed 

in a fashicn which w&d make famatim d the bialactme 6 

impossible Ths t~#olysis d an exe-mUate in 8 varld - 
nicely satisPy this re@remmt 

-0,so 

@iiT cool4 

0 

8 

The irm(IIYpersulfaW~tic acid system cmstitutes a 

lmw oxidatiol systmn tich afPe&ively anvxrta alkena to 

1.2-diacetates. The fro&I) additive appears not to 

cperate as a catalyst fcr permilfate deuxnpmitim as it 

dcee in aquaxa solution, M ins~ to 0pgat.e la* in 

the final carbon-oxygen bond Porming step. Thus the 

reulta tlpe very dlffe-ent km Uxme d Fe(II) antainirg 

&qJmB sshlt.lm3 u. the conmm AgU1/persulfaWsolvmt 

systems In which Ag(II) is involved as the principal 

oxidmt. 

Melting points vB*B deWmirEd with En Qectrothgmal 

apparatus and are uncorrected. ‘H NMR spectra were 

obtainedcnaVED”iW~~(80Ea(Z)aPaNicQlet300EPlz 

instrument. Chemical shifts are reported in parts per 

million relative to internal tetramethylsilane in 

deuteriochlcx’oform unless spe~iiied otherwise. MSS 

cqlectm uepe dJtained with ml AE1 Kratce MS-3 kh3ctml 

impact) or a Finnigan 4000 (chemical ionization) 

spsctzu~&~. ~spectrauerecbtainsdma~ 

4zOspec~. cSschoma~wrrspefunEd 

with a Varlan 371X ma&l eqdppsd with FIIYs ti a Hewlett- 

Packard 3390A integrator. The columns used were 5% 

CeJbwax 2X al loo/l.m mah -W,waIlx6m; 

lc5 SF% m&3/100 m&l- W.O.3asx6m;cra 

silver nitraweUr+le glyoal m &l/loo mesh uxuuXa% P 

to determine alkenes. Chromatcgra@y refers to msdiun 

pressure liquid chromatography (FM1 pump, silica gel 

a%um& redrectlve l&x det.ecW, Altex modal 1561 with 

etrprl acetat&kzxme eluticn 

Startlrg alkmEe UeY azmmercially cbtained axcqlt cia-4- - 
ccWkauhichua3~byalitgatrremsthcdarxlPaxd 

to be 971 cis-4-octene contaminated by 3$ of the trans - 
i-.34 Ammmi~~ate~allmetalcat.alystavere 

amlmerclauy avail&l& 

lhe~lnTable3weral&ntified~ozqmrlsand 

experimmtal ZXd llterabre spectral miss @ill. IN), 

b.p. or m.p., arki in some caaee either MS. or CC. 

retention time versus an authentic sample_ LiWam 

refeY#X?as Per the rmtrivial di&o&ates are entry 635 

B20, 936 . 
Gaaal~iorLu.ainTaUes1aLl2 l-&BY.? 

(1.5 mmol) and dodecans (0.75 mmoll along with the 

Mtlm metal edditive and ammmiun persulfate m 

listed in the mtriee wepe lxxx@& to nzflux in aoetlc acid 

P#’ ml) urler N2. AfWrefluxirgfor6hrsthesluryuas 

ccoled. poured onto water (20 ml), and extracted with 

petrolam ether (3 x 6 ml). lhs anibinsd extr&Za we.a 

washed with said. NsX03 (1 x 20 ml), dried (MgSC4) and 

Piltered. Product yields were determined by CC using 

SRrqriate raspnae P&a%. 

Geme%l~f~DatainTable3. Ihealkene(40 

nkml), ammcnilnn mate (100 mmol) ti Pm s&Pate 

heptahydrate (10 mmol) were heated to the listed 

Wmxrabre in &ic acid (125 ml) Pa’ 2-4 tm% Acetic 

eide (2 ml) was then added to the trlt FeQcticn slury 
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anlthemixtureallowsdtocmltom3ntemperatme, Ihe 

reaction mixture was diluted ulth water (500 ml) and 

extr&&d with ethg a- petMlam eVlPr (3 x la, ml). l?E 

canblned~claye’a~edracted timwatgtisatd 

~b&~~lrX3@l&q)ivldevap=atira3tJBthav=lt. 

prodrcts were prified by distlllatlcn, rEcq&au1zat1al 

cr ctrcuBtLgra&% 

SdW - as-4-cotme (40 r&g) m - 

dissolved in acetic acid (3 ml). sulfuric acid added (1 

drq)arrdthemi~ti&dto90°Cfcr28trs Bycx: 

using the silver nitrate column, the initial cis/trans 

rat10 (97:3) M been axYvWiA to 14%. No lSml&~t,iul 

was detected when the slvrric acid was anitted. 

~kzillkddit.lalbonQ%mna Ncrbanare (168 & 

arxi potassi~an bisllfate (61 mg) m heated to reflux u&r 

N2 in acetic acid. lvtg 5 hrs the Feactlcn was wcrked q~ 

in the zanl way. The raactlm mixtu=e vas qiked with 

decaneanJ.analyzedby(E Noncrbanrare remailledanla 

calculated yield of 841 of exo_271_sbar(yl a&ate was 

obtained usir~3 the -iate v Pacta= 

CqSeten&4¶%&8alaor,~ mereactialwas 

M~~touEgenR+al~cPT&.le3wiml- 

decene (0.73 g) except that acetic wide wa3 IT%, added 

tothatrX=tlonmixtuPwhichhadbeenp&amedudg 

tire&old dllutlcn m mta &tat& after dilution 

d UE reaction mixtire wim water anJ. et&r extraztlol 

wererefQxedin6NKCHfcr12trs Ihet@olyzedmixtu-e 

was acidified to pH - 1 with HCl. sat.& with NaCl. and 

extracted with ethg (5 x 40 ml). The canblned extr&a 

were washed with brine, *ied R(~xI~), ti -ted ‘the 

a?& wt.3 here dissolved in etha, treated with an 

excess of diazomethane. and then reiluxed with acetic 

mide (4 ml) ti pyridine (1 ml) wx!er N2 Per 12 hg 

Tt%z acetylated reactian mixtura wan diluted with 05 N Hc1 

(100 ml) and extracted with ether (4 x 35 ml). The 

axnbined ethg shracts m washed with water (3 x 40 

ml), sat& T (2 x 40 ml), dried @l&B41 arxl evapcrated 

to glve the crude product. Chromatography yleldad a 

napalm Potion containing 1-decene and unidentlfled 

telaer (90 mg, qrw~ 131). meUv1 norrcete 02 me, 16%), 

2-dscyl et&? (21 nu& 2%). l,?deql diacetate (7% mg, 

56%). ?-dodecalactone (92 mg, 911, and a polar fraction 

containiw pcl~tqylated material 86 mg, apprcpc 4%). 

mytic r&Xqlmlt.icn d pasuvabc l-ikcene (1.6 

g) ti ammmium -fate (436 g) wwe heated to reflex 

in acetic acid (!jO ml) while irra.ilatlrrg m the Pyrex 

flask with a Hamvia ultraviolet wt.2 lamp Aptg 3 trs 

the light WaY uznKl OM, acetic arh@lde (15 ml) aMed. 

andthemixtureallovedtoccol. APterU~&w 

dcxlecane (0.300 g) was added and the reaction mixture 

analyzed by Cc The di~t.at_e was the WC?- pm&t (calcd 

1.14 g, 451) along with trace amounts (< 1%) of several 

nKxrx%Xtate pr0Qlct.z. 

llydrolysis of Sodium Oodeeylaulfab. Sodium 

&decy~ate @.50 a), ferric mua ailfate (02l8). 

and potassium bisulfate (024 g) were heated to rePlux 

under N2 in acetic acid. After 3 hrs the reactlcn wae 

worked up In the ueual way. decane (29 mg) added and 

analyzed by Cc. The reaction products were dcdecanal 

(calcd 16 pl&), l-dcdecyl acetate (calcd Pe IQ. SM, ti 

an unidentified primary acetate (calcd approx 100 mg, 

201). The unidentified acetate was probably due tc an 

imprity in the stztig scdilnn &.lecymati 
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