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AbawcAcetdysis of 84uomo~lyiloknc pnmm. baib IWO normrl products (of dimhution and S,,2 
dispkemcnt). u&h were mica. one rcur~@ eliminrtion 
dioklbw arisa from acetic widarrlyscd 

product and a tutiuy xetate. Tbc rewra& 
-1 of the mrm8l etimiarfioa product. whik tk tcrtiuy 

xaatc h a wm subuit&ll pmduct u&i Iman a JyMlli&O~. In IhiJ conIcx1 wious facton ulnlJ&lu& 
uwh~rrrdiruucdmd.tkpouibkrokofcmpliclofthcinupicnturboniumionuIbcm~ 
oI@ hi&lighted. 

Recently, we reported’ th8t the mein product of the 
reaction of one mok equivaknt of bromine with 
kobngifokne (I) is B-hromoneoisdongifokn’ (2). Sol- 
vdysis of this mnpound appearal of special interest in 
tlmt if 1 Wagner-hieenvein shift occurred, as anti- 
cipeted. under solvolytic conditions. the structure of the 
Ww product, which would he d&ted by the various 
ekctronic/geometric/ring-str8in factors. should reveal 
their rektive importance. 8s in the present case. for the 
thnc possihk bond migrations. some of these factors 
would operate in opposition to each other. 

Furtkrmore, it has heen chimed in 8 recent petent 
thu acetolysis of the monochlorination product of 
isobngifokn yields essentially the allylic acetate 6. 
Inumuch as, from previous knowkdw.’ it is known thet 
monochbrin&n of isobngifokne ties none of the 
allylic chloride 7 and the product is essentially 8 mixture 
(I : I) of S-chbroneoisololUifokne (3) and 5, it is diicult 
to see how 6 c8n he oh&al from the acetolysis 
reactbn, 8s ckimed~ In vkw of these considerations. 
acetolysis of both &cNoro- and S-hromoneoisobngi- 
fokac bu boa investigata!; solvolysb of chbride 5 has 
been rqortaJ earlier.’ 

Exposure of citber U-chbro- or 84xomonwisolongi- 
fokne to refbxiw AcOH-KOAc. rcsdted in very similar 
product mixture consisting essentidly (GLC) of two 
bydrocdom (4-10%.33-40%) and two acetates (a 
5096). hesii some minor products. structures of these 
products 8re diiussed in the sequel. however, it will bc 
pminent to mention rt this styc that of the two 
acetates, one is secondary and the other. which is major 
(-95%). is 8 tertkry acetate uisii from Wrgm- 
Meuwein mment. We assign to this, structure 8, 
bring from a syn-migmtion 

Cohtmn chromatoQnOhy of the total reaction product 
either hefore or after alkali hydrolysis, pvc a mixture 
(GLC) of hydroabns, which was examioal (GLC. 
PMR. IR) without further sepaion. 

The major hydroc&on (RRT= 1.5. 8M8%) was 
readily reco&ai (GLX. PMR. IR UV) 8s the known’ 
conjuptca dine, &hydroisolongifokne (IO). 

tMRC Communication No. 14. 
tP8fl LVI: Htfr Chim. Artu under publicdon 

Evidently. if structures 213 are correct, IO cannot he 
tk primary product of elimination. It was suspected that 
the anticipated initial elimination product 9 nuy k 
dkiintly l&ii to isomerir with rdux& acetic rid 
to dehydroiiongifoknc (101 (Fw I). In vkw of this, 
dehydrohabgenation of 213 has ken investigated. 
Dehydrohrominrtion of 2 in presence of L&CO, in 
relluxing dimethylformunide (DMF) furnished in over 
8096 yield. the expected nonconjw dien (9, tkhy- 
droneoisobngifoknc): PMR. CCUtCH (d 5.6Oppm. 
J = 3.0 Hz). -CH&u<HC (d x d x d, 5.86 ppm. J,. Jr. 
J, = 2.6. 4.6. 10.0 Hz rap.), CHAH=CMZC (m, X47- 
5.6Sppm). Stature 9 was further secured by its 
selective hydrogenation (Raney Ni) IO the known’ 
rmoisolongifolenc (II). The minor hydrocubon can- 
pomnt (RRT = 1.0. MO%) of the product from the 
orisinal acetolysis reaction was found (GLC, PMR) to be 
identical with dehydroneoisobngifoknt (9). Further, it 
was shown that 9 on kin9 exposed to reRuxiq acetic 
acid slowly rearranges to IO. As 8 muter of fact, if 
dehydrobrominatbn of 2 in reduxig DMF is w out 
in the &ence of UFO,, the product is the conjuptcd 
dine IO. 

Another minor product (RRT= 3.0. M%) of this 
hydrocarbon fraction was identifkd (GLC. PMR) as the 
known’ tetralin 12. 
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II 
& l.tab~ d matma. 

secoada?y &oM (14) 
The two acetam coutd not be sepantal 8s such. 

hence, the totd &Mate cut w8s s8poaiw and tbc 
rdthg dcobdr separated by systematic column 
ChromrlogrphY mord). 

The scc43nduy 8kohol (m.p. 41-4Y. PMR: CUOH. 
unresolved t. 4.14 ppm. J=3 Ht; AX&CH, d, 
II.73 ppm, J - 3 Hz) w cleuty derived from the mti- 
cipted S,2 displacement product (13). This was easily 
co&mad by ita comparison (m.p.. mixed m.p., IR, 
PMRI with en eutbentic sampk obtaked by LAH 
reduction of the known’ hetona IS (also see note 13). 

12 121 x=oAc I2 
14: x=on 

Ttrthwy alcohoi 
The second akobd (m.p. MS-5J.Y. IR: OH 3608, 

31oJ. 11%8.1061 cm-‘). which xnxlyses for C,,H,O (M’. 
m/t 220) and which is by far tha most predominant 
product of substitution reactkn. is clearly tertkry (PMR) 
end hence, must hxve uisen from Wagner substitution. It 
is mono&fink (quantitative perbetwk acid titration; 
PMR: C<& d. 5.39ppm. J = 3 Hz) and hence the 
cootpound must still be trkyclic and conceivably couht 
have arisen from a simpk Itshiit. 

In theory, three suuctures 17, 18. 19 (Fig. 2). all of 
which maet tha prou suuctuml requirements of the naw 
product, coma up for conshkration. Ilk okenic proton 
inthetertkryakohdappearsasa&ubktat530ppm 
(J=3Hr). the position and ma&t& of couplinp 
constant bein9 asantklly identical to those for the 
ok& proton signal for neoisolot@okne (II). the 
parent bromide (2) or tha chkrida 3 or hetona IS. This 
sqgeststhatthaoktlnkprotonofthenewcompoundis 
locrr~ina~ofthcumcsizcudenvironmtnt,u 
obtains in the above mentkned compounds. Tbase 
considaratkns would ckuty frvour strucuue I9 (c/ 16 
and 19. Fw 2). 

Ckarcut evidence a9ainst fcrmuktiw I7 was forth- 
contin when oxidativc oxonolysis of the tertiary acetate 
furnished 8 heto acid, tlk mathyl ester of which 
displayed. in its IR spectrum, besides a band at 1739 

cm-’ (COOMe. OCOCH,,). absorption at I795 cm- 
ckarly as&nabk to a bmambered hetone. 

Fromaninspectionoftbarunakbg two alternatives, 
lU19. it is obvious that thuu& both are allytic akohols, 
theOH,inbothcues.islocatedonthebrid@aAand 
hence, undar acid catalysis, tha compouod may be 
expected to prefenntiaBy m’ to a saturated 
hetona (c/ 23) rather than under90 simpk aliin. If 
this were to happen, tha spectral prop&es of tbc 
resultit19 ketona should suBke to distinpuisb between the 
parent structures lUI9. In pra&e. cxtanura of the 
tertiuy alcohol to H&h eq.dioxenc (!W, 2 hr). PVC in 
excetknt yield a ketona. displaying in its IR spectrum 
carbonyl absorption at 1730 cm-‘, thus ckarly favouriq9 
strucnm 19 (c/ 22 VI IUtl. Fa 2). purrhamorr. LAH 
reduction of tha ketone ykldad the correspondia9 
alcohol, m in its PMR spectrum QjOH signal es e 
shwp sin&t (et 3.49 ppm). as required by a product 
based on stnkture 22; for the alcohol derived from the 
altemativc zy11, one would expect spliG&o& * 
of the CUOH s@al. Thus, strucuue 18 stands ntkdz 

In an effort to further w strwture 19, some more 
tnmfonnauau have been cat&d out. In an obvious 
extention of the above aciduatalyxed isomarixatko of 
Ukwthryak0h0lt0theMttrakdLctoae22.cpoxidc 
darivedfromthetertiaryalcohdhasbeentreatalwith 
BF,E&O. For the epoxhk, ona would expct the 
exe-structure 24. as the reagent @rbetu& acid) may be 
expectedtoapproa&I9fromthesamesideasthaOH 
groups It llml be noted thnt in stNctum 24. the ud 
isomerixatkn of 8n oximc to a hetone u&r tha 
intluance of BF,.EtxO is bloched. as tha mi@on of tbc 
~hy~nfromc-ltocburtquiradbysucbm 
isoma&atkn will result in inversion at Cb. which. in tha 
present case. is sterkally prohibitive. Hence, in anak~y 
withtherarmngementU(F~2)discusdedcr.ooe 
would expect this epoxy xlathol to m (c/ %I to 
the keto xhhol n. In practke. exposure of 24 to 
BF,E@ in beazrna ykhkd a heto akohd, ha- 
characteristks fully coasistent with tbc expected struc- 
ture n: C,,H,Os tetranitromethane test nrqative. IR 
(CHCIJ Cd 1730 cm-‘; OH MI0 cm-‘. PMR, CBOH 
signal occurs at 4.42 ppm as a sit@et even though there 
is a vicinal H xt C-2; however, this is umkrstdebk es 
tbcdihedml8n&ktweentheutwopratonsis-W. 
When the epoxy ecetete (25) wu simikrly tfutal with 
BF,43tp. the sune rtufippment touh p&e with 
concomitant transfer of acetyl mokty from oxylcn at 
c-7 to oxygen on C-l to furnish 29 (IR: CIO l730.173S 
cm-‘. PMR: CJjOAc. IH, s. 5.23 ppm); base hydrolysis 
(10% KOH akoholk. refhtx. 2 hr) of 29 furnisM 1& 
ket0ak0bd27.Tha ~ntof29to2Bwhich 
involves concoalitant acyl transfer from one oxypn to 
anotbarisvisualisalasproc&kga&29. 

Addi&al support fa rtnkture 19 was ftxthcminl. 
whan its product of bydroboration, S. on oxidation with 
Jones reagent.” fumisbed a heto alcohol, the carbonyl 
frequancy (I739 cm-‘) of which is consistent with the 
cxpactal strucuue 31. 

Thedataprerntedsofarckarlysu&etoestablish 
unequivocally tha rtructura of the tert+y akobol as 19. 

Mahad& cowide&oas. I! iszrsas 
validdiscussiae.the~ 
in2mustbeaboverepmuh.Eulkr.‘nassi@kdtbe 
conAguntion shown in 2(M) on ttk bask Of Imown”‘” 
pceferencc for ando attack at the cthyknc Iin in 
irdottg%okne. To obtein furtber cdhhn we be 
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24. n=n E6 
25. R=Qlc 
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now compared tbe coupti~ constant of its WBr signal 
with the J-v&es for the epimeric akohols pair” 414. 
An ex8mitution of mokcukr models (Dtnidi@ would 
readily reveal that of the few altemmives. conformuion 
32 for the epimeric 8kohols p8ir should be energetkdly 
prefer&k, 8nd the I-VsihEs for the epitnerk pnh Ul4 
should be quite distinct. This is borne out by the 
CJjOHCHx s@ls in the PMR spectra of the two 
alcohols: 4 (3.88 ppm. d x d, J, = 6.5 Hz. I, - 9.5 Hz). I4 
(4.14 ppm. t. J = 3 Hz). Usin this as a probe. it follows 
that 8-bromoneoisobngifdcn whiih displays in its PMR 
spectrum CHBrCH, signal (4.28 ppml usen~ u a I 
withJ=8.5Htmusthavebrominecon66uratknassbowa 
in~inaccordwithourearfkrreason@. 

Thus, terti8ry 8koboll9 must arise from the bromii 2 
by a syn-migmfion, a process, which in the absence of 
other compelling factors. is eoe&cally kss likely. as 
the preferred geometry for 12~mi&ons is anti- 
periphllW’*” The followin anslysis rut&es to 
ntionalise this observed ryrt-migntkn. However, it may 
be noted that due to dillkulty in evaluatip~ quantitativdy 
the rektive importance of various factors. such an 
exercise curkd out earlier would hrve faikd to predict 
with confidence the outcome of this MrmUcment. 

It may be further noted tlut in all the three possibk 
pathways, the strained bicycht(2.2,l)htptene part-suuc- 
ture cxpandf~ thus rekasing strain doe to bond rngk 
t!emana-& and this possibly constitutes the drivin9 

reammgement. 

A reference to F@ 2 will show that bond “0” has 
more or kss the correct geometry (antip@knu) with 
respect to the leaving goup. However, the sp’_ro’ 
hyb&iix&n of bond “a” is contramigmory” to an 
ckctron deficit centre. Since none of I7 is produced, the 
btterfactorwould8ppartobemoreimport8nt(8lsosee 
below). 

Jf hood “6” were to mignte, the resultin compound 
18 would have an ethyknic lii at the brid9ebmd of a 
bicycb[3S,l]nonane system 8nd this would be con- 
tnindkated as this is 8 more strained system.“ 

From the fact that compound I9 is the product of 
~tnent, one m8y cooclude that ~metrically 
unf8vourabk syn-migntion is cnerptkdly kss for- 
mid&k thmn the f8cton (oidr rupm) which 8pparently 
opente against the ation of bonds “e’l”b”. Another 
f8ctor, whkh may be equally cr even more important in 

he cauideral. It is conceivable that in 8 pometrically 
rigid system, if there is 8 possibility of additioml 
aabilii of the incipiint cubonium kn 81 tbc 
mi&on a&in by interactkn with a suitably placed 
compatii functkn8l group. then that bond mry he 
expectedtomigr8tewhkhwillpermitnmxinuladdition8l 
stabiliin. In the present context if we 8ssume 8 
transition state memblin9 the startine nmterial” and 
apply this criterion. we Bad, from 8 study of mokcular 
modcls(Ikeiding)mdu&p~in33,Wmd35,~ 
only if bond “c” were to migntte (33) additional 

rwry from the rorbitals. whik in alternative 35 
(n&r&n of “b”) it will have a diverging u& 

-AL 

AU m.p and b.p are uncorwtd. Li&lpctrokumfefefslo 
I& fractiun b.p. 6MV. AU solvent cxwacts vere tInally w&cd 
wilb brine and dried (N&to.). 

Tbc fdlowin( insm&U were used fur spcctd/udyhl 
ha: Per&in-Elmer laffucd sowwhnwta. model 261: 
Per&in-Elmer OK&I R32 90 writ, NtiR spectrometer; Vu& 
Mlc CH7 Mul spectmmetcr (7Ocv. direcl inkl system); 
licwktt-Prtud 5712A md 7624A pI ctlforrmoqrphr (Al 
columns. lKlcmxO.6cm: support. 6tUO mub chauwb W: 
~pr.H,).MIPMRcpcctnwac~inl~~Idain 
cc& (unlcu shed IO lbc coatruy) with TYS U intefnd 
reference; sigh ut rcpwtod in ppm (8); whik ci& PMR drcr 
thCfldbwiallbbtvirtiaarlWCbCCOursd:rISil@bt).&lWb 
let). Uubkt~ dqlutet). a(multiDlco. b(kodl. whik limb 
muiaiimusspccerl~.bcsktkmukculuiun.tenmost 
&undutl iuas (de) UC rcpwtaJ with their rchtivc iwensik 

Silk pl for cdlunn chnlmr(oqrpby (- 100. + 200 mesh) WI 
WUbcd whtl but wltm titl l&dphuefree. da. wlivrled u 
12w34for60hrd8tddKd.-‘LCwuunisdouton 
Si,+l layers (0.25 mm) codniq 15% mm 8nd rtivued 
aI Il&ll~~2b). 

(i) &homoahdoa&tae A miatwe of 2 (6.46). KOAc 
(4.026) aad d AcOH (r) ml) was duxed fill Gu: &owed 
dhppwuw of all bmmidc (-5 hr). Ma of AcOH vu 
lcmovedlmdeffeducedpfcauucfromruater~.tkrrridvc 
diktatwithwua(2smnaad.theproductUkctlupinligtu 
petfokum(2smlx3)wwlw8stbeowasMMd&ied.Atest 
sunpk vu dktilkd la GLC dyti b.p. IO&114 (huh@ 
~~~;Cubowax, )pc: 6 It: temp. lao3: rckvaot v 

iIuxdn# fetdofl lime. 9 (5%. KltT 1.0). to (lQI). 
KttT 13). I2 (3%. KRT 3.0). I3 and I (SO%. RKT 7.8). The rest 
0.1 r) ot the mataid wu~ovasilia6el/tlB 
(2.5cmx55cm): 

Rw.I.~pbokum:W)mlx3:2.O6.mix~of~Isdt~ 
Fnc.2.~tpeodcum:39mlx3;200~ 
Frac. 3. J% CJt ill i@lt purdcum: toallx3: 1.438. 

-9. 
Fractim 3 was dktilbd to LC( rrrr&ry ~#a18 (9). b.p. 

I l&124/1 mm. lR (tiq.): CH,COO l7a. 1240 cm-‘; AXH 1620, 
870. 820 cm-‘. PIW: ~a(. Me’s, si~&~ u O.%, 1.13. I.16 and 
t.3tMt~ WC0 (r. ZOppm); CXU (IH, 4 J.%ppm, 
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I - 3.0 Hz). Mur: m/r 262 (M’. 24%). 219 (94%). 202 (21%). 187 J&M&W of rertkry ocetotddahd WS, 
(39%). 164 (IOW). IS9 (47%). I49 (31%). I46 (3O%). I23 (22%). (i)~dyrir.~cacucrrcc)(l.l~l)inMeOH(Y)ml)wu 
IOS (2SJL). (Found: C. 7639; Ii. 9.64. C,,H#, reqtth C. np; ~witbozoabcd4u-7~~cillicpurcdf~ly(ISmia~. 
H. 9.9%). The sdvctu wu archlly noloved at 100111 lelnp t-307 under 

lnamMbc.rcxpcfbcnI(9.63gd0.lbcpfoduafrom~ rcdld preaufc. the fuidue Iden up in aceIoac (lOmu md 
wurrooailsd(LOrKOHinIJ9C~Yd)H.3~ml:nhr.#br) tnrtcd~vitbJom’rtult(lml)bmpwirc.I(Q.tbcmixtl~~ 
~w~up~~todvc8~(6.791).8pn(200Isl) wu diluted with wrta~3Oml). tbe p&duct tin up in ctbcr 
d which was dhtilkd for GU: mrlyrh: b.p. IO&l14 (25 mix 3). and extracted with IW KOH aq (IS ad x 3). The 
(tmtb)/l mm. GU: (Cubowu. 3%; 6ft: temp. ISV): 9 (lI.S%. . dWii extra vu acid&d (SO% H,PO, 4) ud cxuocted with 
RRT 1.0). IO (36%. RRT LS). I2 (45%. RRT x0,. tertiuy akobol 
I9 (&%. RRT 7.0). scconduy akobLll I4 (2%. RRT 9.0). The 
main portim (6.56) was chrormcoqrpbed (!%I& @l/llR; 3.0 
cmx3Ocm). mt petrokum (SOmlx2) &ted 3.16 of bydro. 
cubom 9. I. IGLC). J% klueoe in l&l Wtfukuol (So ml * 4) 
frulions PVC -a solid (2.S 6, m.p. a-4@, ;whicb wu hcryst& 
lkcd (light ptrokum) to hmisb pure tmiuy akohol(I9). m.p. 
MS-SS.S’. IR (CCW: OH 3618, 3493 cm”; CCH I6IS. W 
cm’ ‘. PIYR: tut M?s. s*ta at O.sZ. 0.96. 1.12 and I.27 ppm: 
C=Cb (IH, d. J.30 ppm. J - 3.0 Hx). Mur: m/r 220 (M’. 100%). 
2OS (66%). I77 (23%). I63 (19%). ISI (29%). I49 (39%). I36 (3tW. 
IIS W9bL). I21 (19%). IO7 (22%). 9S (16%). 91 (26%). votuld: c. 
62.01; H. ILOS. &HMO requires: C. 61.76; H. 10.96%). The 
- Cl a@ ehtted with bmz8ae (so tdX3) ua tedm+ 
msuwlby. foIbwd bY aym from WI pctrdeuo 
mw chc saondm dcoho! (III. 10.0. W. IR (CHClJ: OH 
-620. 34tiO cm-‘; CCH 160(1,~63S‘cm ‘. PMR CCIXIS tut. 
Mc’s. sin&ts 810% 1.03. I.05 8nd I.16 ppo~; CUOH (IH. I. 4.14 
ppm. J = 3 Hz); C=Cu (IH. d. S.73 ppm. J - 3.0 Hz). (i&m& C. 
82.01; H. 11.10. C,,HYO requires: C, 61.76; H. IO.%%). 

(ii) I)--u&fdm. A mixture of 3 (Ud. NlOAc 
(251)ud~H(ISml)wrrrrbu~for#brmdlbcawortcd 
upuunda(i)colurnirhrproduetcucnttllyrimibr(GLC)co 
tb~ u&ted by 8cctdysis of 2. 

A mixture of 2 (4.S 6) and Ii&O, (7.61) in DMF (2S ml) was 
tchtxcd for I hf. sod then most of the sohot removed u&r 
miucaJpmsurefroalrnla~.ThcrcsidUCWIdilutal 
wicbwrca~mml~mdtk~l~oupiaI~tpbdcum 
(20mlx3).wu&dwithmca(tOmlx2)~bicd.7hcrrriduc 
(3.2 r). ohioed after solvent removal. was dktilkd to pc ): b.p. 
WSV3oun. 2.646 (GLC pwi~y. 96%). IR (lip.): MS. 163s. 
1610. IrnS. lO2.5.972. a. 62O. ns. 730 and 710 cm-‘. PYR: tea. 
Me’s sin&Is at 0.73.O.a I.01 8od I.11 ppm: for otbcr sLnJI. 
see tcx~. (Found: C. 89.00: H. I 1.16. C,,HLl requires: C. 69.01: H. 
IO.!&%). 

Ado0 ot ocaic acid 011 b&hydm~deoe 
Adod9(ln~indM)H(ISml)wunmuedf~6~. 

Most d the sulwnl VI) nmuvcd tie&r reduced pmsute (nla 
b8th)8ndtb8millucwufkalupinthcusu8lm8nnertofumisb8 
pmducc. which w8s w (m pvHB. 2.3cmx 
SJcm).l_@pctrokum(2Smlx3)elutcd8bydrocvbocl(l.39~ 
ideatiRe4 (GLC. IR. PMR) as cssc&Ily the conj~tcd dkae IO. 

biiydayneutd&fuhe (14) 
A solo of 6aoocoiiolu&oknc’ (IA2 r) ia ether (30 ml) was 

addeddropwisclorslimdstupearioodlAH(l.24I)iuelller 
(30ml).u-~~lnbr.~~~(irinlforMddicionrlonc 
hr.1&mirturrwuw~upu~~(~;IJ%NIOHrq). 
Tbc prodw (4.Or. m.p. 9S-IIY) w8s chrurmtolnpbed over 
silka~OIB.2.5cmxSOcm): 

Fnr. I. mt pctrukum: SOmlx4. 
Frac. 2. m C&i, in l#tt pctmkum: 4Ootlx7; 1.026, q .p. 

(I-Jr. 
Prac.3.m C&in li&t petmkum:I0mlxf; 0.223~ 

mixture. 
Fnc. 4. CJf,: Y) ml x 6; I.96 6. ag. 132-W. 
Frocth2oorccrystaIli&oT~nn~tpetmkumpveI4. 

m.p. 49.~503 (de rrpn). 
Fruxioo4onreuystalRz&mfmmtbesuocsdvcotfurnbbsd 

the cpimcr 4. m.p. 141~142.Y (lit..’ q .p. M-1453. 

& ihi (t#,m&- m.p. 2OS-2W. IR tittjd): Cd i700. 
IfMcm-‘. PMR (CDQ): tut. Ws. sin&U II 1.1s. 1.1s. Ia 
and 1.26 Dpm: CHlcO (3H. s. 2.03 tmm). (Fouod: C. 6S.76: H. 
6.4S. c&o, m$ircs: c. 65.78~ H.-i&%). 

M&VI ear. (CH.N, method). m.o. M. IR ICCW: Ca 
I7OS. IiW cm-‘.‘hk’ten. Mc’i, s&k& at 1.07. 1107. K@ 8ad 
I.2Oppm: Cd,CO OH. s. I.90 ppm). COB. (3H. s. 356 ppd. 
;Fam& C. 67.16: H. 9.11. C,,H,,G, requtm: C. 66.6(: H. 
. . 
(ii) Acrioo 01 odd 011 rerrkry dcohol Akohul I9 (O.slS r) 8nd 

SO% (v/v) 4. H#D, (I ml) in diounc (IO ml) were bated (N,) at 
- 9Y for 2 hr. when alcohol I9 had compktcly isonteriscd (TLC). 
Ru&ddioxaoewu~un&rsu&ofromrwrter-bath. 
the residue diluted with water (IO ml) sod. tk pfoducl tin up 
inli&lpctrokum(Ismlx3).whkbwuwuhalwitbwaIeraod 
drki.l%esolvwtwufkabcdou8mlthcr8riduc(alsml) 
Altered thruU 8 snmll cdumn d silk8 ld (118) usim lich 
pcfrokum. Tb; muaixl then u&ned after-&cot -ha&l &s 
dktilkdtopcpureketooc22.b.p. 120_13O’(t1uhM2ttun,710ml. 
IR (liq.): 1730. 124O. 1216. lo#). lO6O.97S. @JO cm-‘. PMR: IU(. 
Ws. singkts r( 0.92.0.99. I.04 8nd 1.20 ppm. Mur: M’. m/r 
220. (Found: C. 61.17: H. 10.47. &HMO reqth: C. 81.76: H. 
10.93%). 

TbirLctonr(IUml)in*ha(lOml)wurcduadwitbLAHin 
UUUwl m8nneftop(thecufrapund&dco6d(l20m@,m.p. 
41-W. which w8s uysl8llii from Ii&t pct&um. m.p. 69-W. 
fm cuminin its PMR specmun (d& text). 

(iii) Eporidoriorr o/ rmbry acauddc&l ord reanoryati 
o/ pru&ctr. A sdo of tmt 8cet8te 6 (792 ml. 3.02mmd) in 
benzene (2ml) w8s tfe8tcd with 8 sdo of perknzuic rid in 
bcozeo8(25ml;SlOmgofperuid.3.6mmd)u IQfor8tkys. 
wb8lltbcst8rt&m8tWi8lb8dbecncuatpktelycunsumed(TLC). 
TbcmbhmwuwubedwitblOJLN~~4(lOmlx4~.wrta 
(lomlx2)rad,d~dryinr.fncdolIolnntcodwxaoduct 
@SSm&. wbicb was di;&l to #et 26 i7lOaU).b.p. l-lCl2O’ 
hotMOoS mm. IR Ilm.): 1735. l2a. 1163. 1090. lO62. 1010.69X 
h cm-‘. PMR: tbi Mc’s. &ke at Oh. lm. l.io md ixi 
ppm; ClJ,CO (3H. s. 2.03 ppm): CljGC (IH. s. 3.O7 ppm); C4 H 
(?) (IH. k m. 3.42ppm). (Faund: C. 73.06: H. 9.39. C,,H,G, 
reqti C. 73.w; H. 9.41%). 

Epuxibtiun of tut. 8kohd I9 (600 W 8s 8buw. fumisbal24 
(HIOtt@. m.p. IOI.5-IMY. IR (CC&): 3510. 3460. 1250. 1062, 
925. 910. MO cm ‘. PMR: m. &‘a. si&s 81 0.76. 0.63, I.13 
lad I.30 ppm: CljOC (IH. s. 3.11 ppcn),(Fuwd: C. 76.n; H. 
9.66. C,JLO, reauim: C. 76.22: H. 10.24%). 

._I_ . 

BF,Zt+l Catdyza$ reamryanats. RF&G (0.1 ml) was 
~l08coded(IQ)rol0d~warrccpolidr1(410ml)in 
bcaorn(~ml).Alca~pi~(kmixturru(hl~forIhr.it 
vu wu&al up by wuhin6 with 5% N8,CO, q (5 mix 3). 
Idkwdbywrlcf(SmlX2).Thcmiduc(~ml)obtriasd,rlta 
sdvcntmnuv8lwas6ltcre4Jthmugh8somllculumnofAl@, 
(acucnUIII:Icmxl3cm)ur~~lptrdcummdcbcpcodua 
reuysWii from li&t padcum to pt tbc trro ocuate 2) 
(3SOO. m.p. IILS--1123. IR (CHCI,): 1735. 1730, IW. 1240. 
llOS. 1033.681 cm-‘. PMR: tat. Me’s s+ts 810.90. 1.M. I.1 I 
d I.26 ppm; C&CO (3H. s. 2Oppto). CuOAc (IH. s. 5.23 
ppa). (Fooad: C. 73.51: H. 9.X C,,H,,O, tequbes: C. 73.w: H. 
9.41%). 

A similu trcata~~at d epoxy alcohol I9 (2OOml) furnisM. 
after ~uystahtko from li&t paok-yknc chloride. 
UE kuo a/do/ Z?. m.p. 176IW. IR (CHCI,): 3610.349O. l73O. 
IMS. IOM. 1023. 972, 6SO cm-‘. PMR (CD&): tert. MC’,. 
sir&s 81 1.13. 1.14. 1.26 and I.36 ppm; CIjOH (IH. s. 4.42 



4% 1. S. Y-v n al. 

ppm). Pound: c. x1)4: H. 9.76. C,,H& requicr: c. 76.22; Il. 
IO.249b). 

hrnisb he ha/ 3B, m.p. 9&92.. Id (CHCI,): 3610. 346, 112% 
1070.1020.975.1100 Cal-‘. PMR alClJ: lm Llc’r sidm al 
O.%. MS, I.13 and 1.17 m; CljdH (IK d. 3.81 ppm. J ;6 Hz). 
Ukupd: C. 75.22: H. 10.97. C&o, reqb: C. 75% H. 
ll.OMb). 

The dove dial (IBlllIr) in acetone (2nd) VI( oxidii with 
Jontr’~~“(03ml)uZ(W)min)~Urururlrmaaamd 
lbeawofkeduplofuf8isbrdidwhicbwasfccrys(rlltodfrom 
Ii@ pevokum IO yield the ho d&d 31 (I75 ml). m.p. 13s 
137.. IR (CHCI,): 360X 34%. 1730. 1190. 1110. lOS6.973 cm-‘. 
PMR: wt. Me’s, si*cr rt 1.02. I.QI. 1.1 I. 1.26 m. (Found: C. 
76.a H. 10.13. C,,H&, qtires: C. 76.22t H. 10.24%). 

‘1. S. Y&v. H. P. S. Cbwh. Sub Dev. A. S. C. Pnkw Rae 
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