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series of syn and anri derived from 
prepared. The role of the solvent on epoxidation stereochemistry has heen 

explored. epoxides were with the aid of proton NMR coupled with 
shift reagents. assigned, and an unusual of the epoxide structure 

Recently we a supply of an derived Epoxidation 

thalene, in which the oxygen is anti to the (MCPBA) had been some years ago to give 
ring (la). In reaching this objective a related series of the anti and syn epoxides in 1:l ratio but in un- 
epoxides were prepared and characterized by NMR reported yield.3 More recently, the same peroxyacid 
spectroscopy. The results of this study are germane to in chloroform has been reported to convert 

RT@ R’&; 
EP _- 

la R=OCHQ, R’=H lb 

2a RpOCRIQ. R’-NO3 2b 

3a R-OAc, R’=H 3b 

work recently pubfished from other laboratories, and 2-me~yl-~,8-dimethoxy-l,~~hydro-l,~ethanonaph- 
so we wish to report our results here. thalene to epoxides in 52% yield. The NMR deter- 

Convenient access to the series is offered by the mined ratio of anti to syn isomers was 0.59. 
Diels-Alder adduct (4) from p-benzoquinone and Initial results with 5 using MCPBA in methylene 
cyclohexadiene.’ This material undergoes ready aro- chloride appeared discouraging in that tic showed 
matization and derivatization to form the dimethoxy seven or eight different spots of about equal intensity. 
and diacetoxy compounds 5 and 7 respectively. Given that the crude product was dark brown other 

While these compounds have been reported pre- 
viously,‘” 

pathways to the desired product were sought. It 
conditions were developed which allow might be added parenthetically that C-13 NMR 

their preparation more conveniently and in better analysis of the crude product later showed that the 
yields. The conversion of 5 to 6 is readily accom- desired epoxides were the major constituents. The 
plished at room temperature in a mixture of dilute conditions of Anderson and Veysoglu’ were applied 
nitric acid and dioxane. using MCPBA in methylene chloride stirred with 
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&lute sodturn brcarbonatc Wh~lc the number of srde 
products appeared to be curtailed. even wth three 
cqurvalentr of MCPBA only partlo conversion to 
cpoK1dc-s occurred Analysrs by C-l 3 NMR showed 
25”, unll and 33’, ~).n cpoxrdcr wtth the beIan= 
starting olcftn 

In an attempt to avord thtst drfiultrcs. 5 was 
rcactcd wrth todmc and ICAC acid tn the hope of 
garnmg the lodohjdnn.’ The multant rodohydnn 
would not form an cpoxtdc m base and was sub 
scqucntl> shown by NMR and chcmtcal cndcncc to 
hc the rearranged product 8. Carbocatron rear- 
rangements m the I .2,3,Qtttrahydr+ I .4+thano- 
naphthalcnc sjstcrn are well known and might be 
cxptcd whenever a well developed carbocation In- 
termedrate IS formed ’ Examples exrst of stmtlar 

rearrangements upon clcctrophthc addition to the 
I .4dlhydro- I .4-ethanonaphthalcnc double bond ’ 

In contrast to the results with 5, the draoctory 
olthn 7 gave a quantrtatrvc yield of cpoxtdcs when 
treated unth %lCPBA rn mtthylcnc chlondc over- 
mght The two cpxldcs were readily separated by 
flash column chromatography’ Their structures. as 
u?ll k dcscrrw shortly. were dctcrmmed by NMR 
The ratio of tinrr to sun Isomers was 1 

When 7 In mcthylcne chlondc was treated with 
monopcrphthallc acid tn ether the reactton was very 
much slower rcqutnng thm days to reach To”/, 
complctlon More cncouragng was the fact that the 
un0 s,t.n ratro was now 2 

Given thcx results, a more dttallcd exammatlon of 
the reactton condrtrons was undertaken The results 
of the cpoxtdatron of S. 6 and 7 with MCPBA m 
mcthylenc chlondt and with MPPA In cthcr arc grvcn 
In Table I Under the latter condltrons both S and 7 
give MII ,rJ.n ratros of ccl 3 With the mtro&mtthoxy 
okfin 6. the LYrrt 3.m ratlo 1s slgnrficantly rmprovcd by 
the change In condltrons. but the Ron Isomer stall 
predomrnatcs 

Then changes arc not due to the change m per- 
oxyacld but rather to the change In solvent. More- 
over. exccllcnt matcnal balances were obtamtd 
throughout cxcludlng the pourblc efT&t of prcfercn- 
teal destructton of one tsomer In FIN I arc shown the 
rrrults for the cpoxrdatlon of 7 m a vancty of 
solvents. As can k scan. as the hydrogen-bondmg 
capahrllty of the solvent mcrcaScS there IS a decrease 
m the rcactron rate accompamcd by a linear mcrcasc 
m the ~UIII,S,I~ ra110 Pcroxyactds m solvents that do 
not read+ form hydrogen bonds arc thought to 
react’* In the Internally hydrogen-bonded form t~u a 
transttlon state ds shown (9) In solvents such as ether 
which can form hydrogen bonds, reaction IJ l-2 
order, of magmtudc slower and there 1s cvtdcnoc that 
another transltmn state ma) parttcrpatc. EWIN ct 
ul .’ found that the rclatrvcly unhmdercd 
4-t-hutyl- I-mcth~lcncc~cl~he%r;ine (IO) was cp- 
oaldrzed for preference ((‘11 4 I) by axial attack, and 
that the chow of solvent made Irttlc dlflcrcncx to thrs 
prefcrcnr;c When stcnc hlndrancc was mtroductd. as 
m I -methylenc-3.3.5-tnmcthylcyclohcxanc (1 I). the 
prcfctcnce was rcvcti quatonal attack prcdom- 
mated by 4.4 4 I m ttcnfcne or drchloromcthanc, but 
by less than 2 I In ether This suggests that externally 
hydrogen-bonded pcroxyacld. though mtnnsrcally 
less rcactrvc than the rather ngld rnternally bonded 
form as In 9, can adapt ttxlf better to stcnc con- 
sttarnts In the transItron state Other rnflucncts then 

‘~hr relatAv* rote hcrc .I mlsJcnc.lancr .n thaf *omr 

rr4ctlon beA=. 

lb) YPPA (7.9 ~011 in 20 ml dicthyl ether ___ -_- _- 

OtcfLn 51 (72 hrsl :5 (72 p.:I*1 hb (48 hrs) 

16 9 I7 

_ 
w UpOxldC 11 16 

-- __ -. _- 
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Percent Olcf In RcQalning 
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Fig I Ructlon of 7 with MPPA 1 plot of the ratlo of L IO 3b \S the amount of unrcwtal7 In a rrnCty 
of ¶&cntr 

become rclatlvcly more Important m detcnnmmg the homoconjugatron In 6 15 less rmpoftant. and there IS 

dIrectron of attack a clear swing lo stcncally preferred 3j.n attack 

Paqucttc cr 01’ have drscussed the rmplicatrons of 
homocofyugatlve mtefactlons bctwen the aromatic 

nng and the olcfinrc r( tkctrons in the 
I .4-drhydro- I .4cthanonaphthaknc system. Reac- 
tions of a numtxf of weak elcctroph~lcs wrth 
2-methyl-5.8drmcthoxy- I ,Cdrhydro-1 .tithanonaph- 
thaknc and two related mokculu were carnod out. AS 
mcnt~oncd above. epoxidatlon was unth MCPBA m 
chloroform Based on the stereochemistry of these 
addrtronr. photoelectron spectroscopy data and thc- 
orctr~l cakulatrons. they conclude that homo- 
conJugatron IS unrmportant m these systems The 
stenc bulk of the tthano bndgc and a dtsrotatron of 
the okfin a-lobes (tnducrd na a X-U rnteractjon 
through the framework of the brcyclrc nng) favor 
attack of the clcctrophrk syn to the aromatic nng 

The data In Table I and In Ftg I bnng us to the 
opposrtc conclusion wrth regard to the rmportana of 
homoconjugatron m the cpoxrdatrons of 5. 6 and 7 
When a solvent 1s used whrch acts as a hydrogen- 
bond aazqtor. the reactlnty of the ptroxyrcld 1s 
lowerad bacausc of the rncreascd clatron dcnsrty at 
the pcroxrdrc oxygen, makmg stablhzauon of the 
transitjon state more Important When 8 non8azptor 
solvent IS used. the pcroxymd does not n4 thrr 
stabrlrzatron and rtercochemlcal factors prcdommatc. 
The homoconjugatrvc mtcractron ~4~111s partaculrrly 
cndent In companng the data for the epoxtdatron of 
5 and 6 Wrth the rcductron of electron dcnslty in the 
aromatic nng occasIoned by the mtro group tn 6 

Catalyt~ dcutcratron. over Pd(C). of 5 was found 
to go cxclusrvtly to the MII sldc of the double bond 
Slncc this result dcpcndal on the correct aurgnmcnt 
of the proton chcmrcal shifts In the saturated hydro- 
carbon,’ the assrgnmcnt was confirmed by the use of 
Eu(FOD), Whrlc such hydrogcnatron rcactrons are 
not consrdcred to be tlcctrophrhc processes. it would 
appear that homoconjugatron m !5 kads to a lower 
energy pathway MII to the aromatic nng. stcrrc 
mterfercncc by the cthano bndgc notwlthrtandmg 

The UV spectrum of 5 offen cvrdtncc of the 
homoconJugatrve mtcractron at least In the cxcttcd 
state Both 5 and 11s saturated analog. 5,8drmcth- 
oxy- 1.2.3.4tctrahydro- I .4-cthanonaphthalcnc. show 
broad absorbance m the rcgon of 27&3lOnm 
whrch can bc resolved Into a scncs of four peaks m 
the second dtnvrtrve spectra These appear In the 
olcfin at 283, 290. 294 and 300 nm and arc drsplaccd 
by 4-6 nm towards the blue In the saturated countcr- 
p;rr~ Thor 1s true u-r both methanol and hcxanc 
solutrons Frh~u and Chrang” have reported a 
“strong” homocon)ugatrvc couplmg rn 
S,8dimcthoxy-I .4drhydro- I .Cmcthanonaphthaknc 
between the aromatrc nng and the double bond whrch 
results m a IO nm red shift compared to the saturated 
compound 

Fmolly. the dlacctox) olcfin 7 was epoxldrrbd by 
pcroxyacetrc acid gcncratcd m 51frr from hydrogen 
pcroxrdc and aatlc anhydndc grvmg a quantrtatrvc 
yield of cpoxrdcs vnth an anrl;syn ratro of 0.77 Acetrc 
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aad. a stronger acid than pcroxyacetlc md, sup 
presses lonlLdtlon and external hydrogen-bndmg In 
Ihc pcroxyacld. and may actually activate It by 
donating a hydrogen-bond 10 Its carbonyl group. 
Consequently transitIon state stablhuhon IS not so 
lmponanl as m prcnous cxampks and attack 1s 
prefcrcntlally on the J_VR face of the double bond. 

Whrlc the lsomenc epoxtdcs I have been separated 
by prcparatlve tk. larger Kale Kparrrtlons have not 
been w satlsfactory no doubt due to the small 
dlffcrcncz m R, values. Since a convertlent conversIon 
of the tpoxldcs 3r. b 10 the dlmcthoxy compounds 
was found to go quuntltatlvcly. I[ IS probably better 
to go 10 In from h rather than the more brcct rou(c. 
The convtnlon 1s carned out by lrcatmg Ihe dlaatatt 
cpoxrdcs mlh five equrvalents of methylhthlum at 
- 5” In ether No opcnmg of the cpoxlde nng occurs 
under these cundluons as the presumed drhthlo salt 
prtclpllatcr out Treatment ullth methyl rodlde and 
dlmcthyl sulfoxlde then complctcs the converslon. 

protons on rhc MIX Isomer are m the more shlcldai 
posltlon than therr counlerparts In the s)n Isomer 
wth regard to rhc aromatic nng. WC reputed thcjr 
cakulauon of the nng current effect by the method of 
John-n and Bovey” usmg dlmnsrons taken from 
Drtldmg mdcls The calculated difference In 
shlcldrng was 0.2 ppm as agamst their cxpcnmcntal 
value of 0.08 ppm Gvcn the smallness of the cf’kt 
and the unocrtamllcs of the magnitude to be ex- 
pected In polysubstlturcd bcnzencs. we consider rhc 
nng current argument to be of suggestive value only 

A more direct awment of cpoxlde stereo- 
chcmlslry can be gamed from lanrharudc Induced 
chcrmcal shifts (LJS) It has been aslxrtamcd that 
lanthanidc complcxatron cuzcun on or near Ihe lme 
blscclmg the carbon carbon bond and Ihe cpoxlde 
oxygen “” Treatment of each of the dlacztatc cp 
oxldcs by rncrcmcntal addltlons of Eu(FOD), pro- 
duccd a hear LIS with concentration. The rtlatlve 
LIS for each cpoxtde were as follows. 

0.34 0.58 0.48 0.31 

1. 00 
1.00 

YMR rrn4frs 
The proton chemical shifts for Ihe vanous oldins 

and cpoxldcs tn this study are given in Table 2. In 
their ongnal configuratlonal uslgnments for the 
I ,ddlhydro- I ,Ccthanonaphthalenc tpoxldes, Ton l I 
al.’ made use of Ihe nng current argument apphcd lo 
Ihe protons attached to the cpoxldc carbons The 

From these data It was qulrc clear that the less polar 
(tk), lower melting Isomer had the ~11 configuratIon. 

Ton CI al ’ had noted a perturbation of the chcm- 
lcal shifts of the elhano protons by the MII cpoxldc 
oxygen Those protons sun to thrs oxygen wcrc 
dcshlcldcd while the protons MII to the oxygen were 
shrelded In mpcct td thclr counterparts In-the ol&n 
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Table 3 Carbon chem~4 rhtftr for the 5.8-I)rX-1.4cthanonrpbthr~ urd epoudcr 

1.4 - 

3.L I 

x3.8 

II. J 

136.8 25,(, Iu_l 0 MI. 5 

24.5 MO. 3 149.2 

57.1 J2. 1 130.2 143.9 

22. : IY). 1 IV.0 

4h.2 21. 1 lM.0 143. 1 

2f.h l34.V 1%). 3 

134.: Zb * 13:. 7 t42. 1 

$‘.I 22.2 1M.V 144.1 

48.4 21, 1 131.5 141.4 

lib,. 8 

120.2 

km.2 20.8. 1ev.2 

or to the J_M tpoxlde Thus obscrvatlon was con- 
firmed by Cnstol rr UI ” on a ScneS of sutntltutad 
cpoxyhtcyclo[2,2.2)octancs As shown tn Table 2, the 
same IS true for the dtacetoxy cpoxtdcs This 1s 
probably the stnglt most u~ful critcnon for the 
configurational osslgnmcnts m the blcyclo(2,2,2)- 
octane cpoxlde Kne5 and was applied subKqucntly 
to the dlmtthoxy and ntttodlmcthoxy compounds 
here 

The C- 13 NM R chcmtcal shifts were autgncd from 
consldcratlons b.nKd on srnglc fqucncy 06 
rcsonancc dscouphng (sford). known substitucnt rd- 
dtttvtty effects and the UK of m&cl compounds such 

1.4d~mcthoxy~n~nc and 2-nttr*l,C 
zmethoxyhcntene These data are g~vm In Table 3 

Chcm~irl shift cllicts i’or the C-l 3 data In thrs 
senti are. with one exceptIon. quite slmllar to those 
publtshtd recently by Cnstol rr 4c ‘* They okad 
both the S,M and MII ~-effects of the cponldc oxygen 
tn the raturated btcycl~2,2,2~~tane system to be a 
small shlcldmg effect on the cthano carbons cone- 
spndmg to C-2 and C-3 In fact, both syn and MO 
74fects tnvolvtng hetcroatom C-H mteracbons 
have proven tncrtasmgly unrcltahlc m maktng stereo- 

chemrcal assIgnmen& ’ ” However. m contrast to 
thex observations our data show a substantial ~yn 
~tffcct for the InteractIon of the syrr oxygen and 
cirrbons la. 8a of the aromatK: nng The stenc 
tntcractton txplaratton evoked to explun hydra- 
carbon y-effects can hardly apply here. More likely tt 
IS an tlecttomc pcrturbatron of the lone pmlr clatron$ 
on the oxygen upon the cxcltatlon term of the 
Ramsey shtcldtng mcchomsm as applied to the a~- 
matIc carbons ” Clearly thts dm not extend beyond 
carbons 4a and ga m the nng It does, however, 
provldc a conv,cmcnt rtcteochcm~cal confirmation 
rppllcablc to epoxldes dcnved from the 
blcyclo[2,2,2)octadlencs 

All m pr are unwrr#tal All NM R rpctn were deter- 
mt& rn CDCl, wth tnrcmrl TMS Proton spctra were 
taken on Vtnan T-60 and EM-390 tnst~~ts C-If 
spmrr mr detcnntnad ar)m on I Brukcr WP-80 or JELL 
FX-60 mstrumcntr 

5.&Dunrrhory- 1 .C&y&ro~ LCAawnuphrhdmt 5 
A IoIn of 2 03 8 (IO 8 mmoll of 4 tn 3Oml dtmclhyl 

rulfox& ww WY& vrrth 4ml Mel under !‘+I: at room 
ump as I 5 g of ~ticrad KOH was added rn portronr 
After ! hr. 2 ml rddltlonrl Mel was added. rnd the mlxturc 
VW l Ilow#i to stand ovrmlfit The soln was poured tnto 
water and cxtnrra! wtth CHIC& fthrsc 5Oml porttons) 
Uprnr cvrporrtron to dryness, the madue waghed 3 I 8 
Thtr brown cwi w&$ pa&& throufi an ilumtnr plug using 
pctrokum cthcf u I~C Cbnt to g8v-e 2 31 g of CO~W~N, 
crude 3 Cryrtalhutron from M&H gave two crops of 
crysulr tot4mg 2 268 (%O,). m p 55 $7 , (Ia ’ %-S7.j 

HNO, was prepared To the mlxtuft rr r(Knn tcmp ~1% 
addsd 2 0~ of 5, rnd UW whole w&s rtrr& ovcm~r)rt T’he 
workup followbd the proc&urr rbovc wrrer. extraction 
mth CHJ_l,. wuhtng vrtth dtl N&lCO, rrq. crrprrtton to 
dr)nus and ~talll~~tlon from M&H. ytcld 1 95 g f80?,). 
m p ff S 79’ (Found C, 64 26. II. 5 61. N. S 39 Calc for 
C,,H,,NO, C. 64 36. H. 5 79, N. 5 36.. 1 

>.a- DuJmox~ - 1 ,cdihph * I *hth~hrhia&?er f 
A~in~2~8{12mmol)of4~n t5mld~bcnzzrtcwu 

treat& wth 2 ml AC.@ and 2ml EI,N at room tcmp 
ovcmr*t. TRc roln was wuhcd wth dll HCi rq and 
mpontad to dryn- TFw -UC wig cq-+ulhaed from 
7W. M&H. tn p 165 167' (III ' m p 164 1. y&d 2 3g 
(7UTQ On a Irqp talc ytdds m excess of W, wart 
Kh#Wd 

&+x&rr<m 017 A soln of 0 50 g 4 1 8 mmol) of 7 rn 5 ml 
CH,Cl, WM reacted nth 5 5 mmol monoFerphthrltc rod tn 
10 ml ~lha rt room tcmp for 18 hr Rcaptatai phthallc usd 
was mnovd by filtntron, and the soln ~8% warhcd wth da1 
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NrHCO, rq Ev8porrmn of the solvcot. md cumm8uon 
of the mrduc by PMR urrng the uomrbc pr~oo rbsorplronr 
at 687 8nd 693 ppm rndrutcd tbrt 8 mlsturc of 
2,\.cpxy - S.Uduoctoay . I .Cdlhydr+ t .4 - monrphthr- 
kncs had ken formed vnth MIII’JY” ntw) of 2 These WCTC 
rfrrrtal by f!uh column chrom8togr8phy’ over 2M 

mesh ultu gel (E Merck. [)rnnnrdt) usan tolucntEtOAc 
rn the r8tlo 4 I The pradommlnt an11 1-r &ted bnt 

The MII cpolldc h (0 I7 g) was cqaallumd from MeOH, 
m p 18s lH7 (Found C. 6682. H, 5 S7 Calc for 
C’,,ll,,O, C. 6666. H. 5 W:.) The syn epoiudc (0 1700) 
~1s 81~ CryM8lllLad from M&H. m p 196198’ (Found 
<‘. &s 53. H. S 63’. 1 

In an anrlopus frshron. 7 was cpoudlabd m CH&l, vrth 
I I cqw of mthloropcrosybcnzorc rod (MCPBA) rt room 
tcmp obcmlght The yKld of crude cpoxdu wu qm- 
trt811vc. and the PMR ul8lyrs showed the two some= 
cporlda to hc prtwnt rn aqu8l amounts 

QXIX&II~ of 7 w)l ~oryocrrrr ad The olden 7. 
272 mg 4 I mmol) ~8s dlswtved IR 20 ml A%0 rnd S ml 30”, 
lI$I: uwc added In one ponton The mlxturr It4 8t room 
tcmp for 3 dap It wu then pours! Into mrnl wrtct rnd 
crtractal ulth scvcr8l vnrll portronr of CH,Cl, The corn. 
l%ncd crtrrctr urct* wrrhcd vnth dbl N8HCO,rq E%rp 
ratton to dryness PVC 2Wmg (W;) crude rryduc which 
was shown by PMR 8nd tic to conset of 4?/, anrr cpoudc 
38 rnd SS’, s)n eporrdc a 

or) Cumrrs~onfmnkawilb A solnof 288mt(l mmol) 
of MIJ k In 20 ml ether ~8s chtllad to - I’ under 8 blrnktt 
of drgt’n To thrr stmcd roln was rdded dropwlsc Smmol 
MCLI rn ether (20 ml) The mlxturt wu stirred 8t - S’ for 
? hr. and IOml Mel wu added The mntu~t was brought 
to room temp. 2Oml DMXI wu added md the mlrturr 
WTCJ overnIght A grnulrr ppt h8d formal upon rddllron 
of MCLI Thus haumc quite slifi rfttr the 8ddltron of the 
DMW. hut wbscqucntl) p8scd manly Into mln The 
product wvu worked UP u u~u.4 m crude 18. (0 27 6). wu 

cr)~trllmd crthcr from pccroleum ether or 7Vh MeOH. 
)1&J 0 lWg (W,). mp 129-W (Found C. 7242. H. 
701 Cak for C,,Ii,,O, C. 72 39. H. 6 94% 1 The rcsduc 
from the crystrlhrrt~on ~8s by NMR cutntrrlly pure 

CpJRldC 

TIC J t n cpxadc 1 b wu prwrad from the cort#pondm# 
Jlrctto&) eporrlde In 8 umllrr frshlon. yield we from 7pA 
McOti. m p 132- I33 (Found C. 72 IS. H. 7 OY; 1 

(hj HOW rhr drmrrhory d+ S A mlrturc of 4lbmg 
(2 mmol) of 5 In 30ml CH,Cl, conurnrng 3S4Jmg MCPBA 
was rapldly stlrrul wrth S ml w8tcr contunin# 2W)rnl 
K H<‘O, ’ After 3 hr the strrch-lodrdc p~pcr ICU for pcroxrde 
W~J ncg;rtlke A chak of the product by tic sbowad the 
rc8ctlon to be far from compktt so the cllt~re procedure wu 
reputed ma mow Thus. rf’tcr thru aguwx of pcrrod 
(‘-I? NMR. uvng the crhrno urbons. showed 42?. of 
uartlng mrtenal and 2S rnd 33’. of the 0111 rnd ryn 
cp0~1dti mptcl~vcly No 8tttmpt to lWl8tC thm wu mrde 

A wln of 261 mg (I mmol) of 6 In 3 ml CH,Cl, W~J 
reacted o\cm@t wrth 2Wm6 MCPBA The cpolrdc Max- 
lure was worked up 8s usual pwng 0 33 g cNde product 
ThC latter WJ% -lVcd antO ti tW0 CpoudU by prtpu8Wt 
tk c)scr UIICJ gel usng toluentEtOAc 4 I 8~ the clurnl 
The hrnd fOIlOWn tk ~1811 8mOunt Of Sl8rtln# m.8tWt8l 
-8s extracted wth CII,Cl, 8nd proved to k the mlr qxmdc 

2a. 0 CN& fbcry~~llhlbd t-me from MeOH. m p 
I!7 S-1 39 S (Found C. 60 72. H. S 22. N. SO8 Calc for 
C,,H,,tW, C. W 6). H. S 4s. N. 3 05’1; 1 

lhc most polrr brnd wm the syrr cporrde E). cxtmcted 
with C’H,(l:. 0 I8g. mp II7 %ll8S‘ from MeOH 
(t 1hJnd c. 60 ?3. t1. s 22. N. s 089, ) 

(8) The follo~ng opcrattons wtrt camed out seprrtcly 
on olefinr 5. 6 and 7 One m~ll~molc olcfin ~8s bkcn up m 
20 ml Cti,Cl, rnd rllowad to rc8ct wth 2% ma (I 4 mmol) 
MCPBA 81 room tcmp The mlxlure ~8s w8shcd wth dll 
N8HCO,rq. and the ~lbcnt cv8pontaI to dryness under 
vrcuum M8tcnrl b8lrnctr were routrncly 92- IOU?, Anal- 
yxs wcrc pcrforrncd by PMR on the rromrtlc proton 
rbsorptrons or by C-l 3 NMR on the cthano urbons The 
I8ttcr tahnlquc ruuma thrt relaxation cfleclr 8re qurl In 
these rrlatad K~ICI of mokculu Several chaks b) PMR 
confirmed this l ssumptlon I’or the dlmcthory sews the 
aromrtmz proton rcsonanas were comcdcnt for the cp 
oxrdcr They could k clunly resolved by rddrna 8 sm8ll 
portion of Fu(FOD), which l lw8ys aflats the ryn Isomer 
the most lhc rcsultr of the study 8rc Oven In Table I 

(b) A rt8ndrrdlLd ether soln contrmm6 7 Ommol 
MPPA was cvr~rrtcd under vacuum and 20ml of the 
dalred rolvcnt ~15 8ddcd To erch soln wvls rddcd 272 mg 
(I mmol) of 7 Fach rcactlon was l Ilowed to stand for 48 hr 
at rmrn tcmp (ccl 23 ) then worked up u &WC At8ln 
mrtcnrl b8l8nccs wcrc In the r8nw 9slW, Analym by 
NMR wcrc pcrfornrcd 8s kforc A let of the solvents rnd 
multr 8rc Incurporatad rn FIN I 

A soln of 0 S g nf S In 2S ml of M&H U/I rtlrred wnth 
SO ma Pd c *hale 8 ti)ln of 71( rn6 NaBH, In S ml urter was 
rddcd dropwise The app8rrtur was conncctd to 8 ps 
burette to contain the ctceu H: 81 it ~4% general& After 

tllmn# obemlght. the mlaturc was filtered. poured onto 
IO0 ml w8ter und catrrctcd wth 3 x 50 ml portron, CH,Cl, 
The wlvent ~8% cv8por8tcd. rnd the rcrduc crysulhcad 
from McUH. yield 0 4 6. m p 6869 Analysis was bj hlg!t 
rrwlut~on mass spcctroccop) (Found 218 I312 C8lc for 

C,,H,,O. 218 1307 I 
The c. 11 NM(R (cwil) bowed arbons 81 25 wctIj). 

26 27(CHI. 56 28((X’H,). 10s I8(Ar CHI. 113 WC,). and 
14-8 7YCO) ppm repcctl~cly The PSiR hrd adsoorptlonr 8t 
I 3S rnd I 70 (mulltplets. 4H crch) u~~gnad to the SVJ rnd 
MIJ cthrno protons rcspcct~vcly. 3 43(2H). 3 82(6H). and 
6 63(2HI ppm mptlvcl) The asslgnmcnt of the ethrno 
protons was confirmed by the rddition of Eu(FOD), m 
small portIons The upfield cthono protons were tilftrd by 
a factor of abut three over the downfield set 

In 8 mnd c~pcnmcnt. I mmol of 5 In 10 ml M&D 
was reduced as ahbe slth N8BD, In Sml D:O Upon 
workup 8nd NMR cxamlnatlon It ~8s found that the 
absorption at I 70ppm h8d one h8lf the mtcnuty of the 
multtplct ccntcrcd 81 1 ?S ppm C’omprnson with the In- 
tcnsltlcJ 81 the OMc 8nd 8rc)mutlc proton poutlons 
conftrmdd that dcutcratlon ~8% c~cluu~ly rt the MII 
putron 

I .C Duwrhory - IO . do - S.6.7.8 - mu&)&o - 5.8 - 
mrrbwkn:ocyrlohtpftn - 9 - 01 (8) 

A mixture of I 20 g of 5. 0 S6 8 lodmc. 0 I9S 8 rodrc 
8ad. IS ml sulpholrnc and S ml water ~8s stIrred overnIght 
The crude prcdW. prmprtrtcd by water. mghcd I 76 g 
Rarystallrz~tlon from McOt( PVC I 35 8 urll-formed 
prisms Rrputal ~ryrtrlllr~tlon wns n-r) to rzmovC 
a trace of Impunty The pure mdohydnn hrd m p l7S 
(Found C. 46 81, H, 4 72 C’rk for C,,H,:IO, c‘. 46 67. ti. 
4 72’Y. ) The PMR eve I 2-2 2 (m. 4H). 2 % (bs. IH). 3 23 
(d. J S HI. I II). 3 78 (s. 3H). 182 (m obcrlAppmg s. 411). 4 I2 
(1, J S HT. IH). 6 f40 (1. 2H) C.-l3 NMR 23 O(d). 26 Qt,. 

29 7(t). 41 O(d). 43Yd). SS b(q). S6 Yq). 71 3(d). IO8 Yd). 
I IO 7(d). 123 9(s). I31 S(s). I49 J(I). I52 4s) The IR spa- 
trum (par&n prxtc) showed unuru8lly shrrp pc8kr mcludtn6 
the GH stmchmg vrbr8tlon 8t 3S6Ocm ’ The PMR spa- 
ttum In CDCl, char& upon rddluon of D,O. tic doublet 81 
3 23 ppm dIs8ppurtd and the bro8d doublet 8t 4 62 col- 
Irpscd to 8 unglct The dctcnnmcd the 8ulgnmcnt of the 
9,OH group to the re& vtlon 8s shown rn 8. ukulatlon 
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hi Allqtcr’r MM-? progrrm (tmdly pcrformai by Dr I 0 
Entwlrtlc of Slttmgboumc Research Ccntrt. Shell Rcsarch. 

I td ) thowcd a tonlonrl angle of 79 bctwen H-9 md H-8 
In 8 crplammg the ahuncc of dctatrblt c.sxJplmg The 
asqnal sterccuhcmlrtry of the I atom. MII to the cthyknc 

bridge. 1% b& on the ruumod stcrcochemlstry of the 
~kclctrl rcanrngcmcnt producmg 8 

A w)ln of I Og (‘r0, m I ml water was added to IOml 
p)ndlnc ulth rtlrnng and coolIn The above Iodohydnn 
10 5 g) wy1s then added After M hr ~hc neutral product was 
mmcrml In the normrl manner l nd wv1s then rccryrtrlhacd 

from LtoAc The tctonc (0 34 6) formed brgc pnuns, m p 
174 175 dcprcsud tulnu IS0 h) a maaturc with IO. 
dohydnn (faound c’. 46 95. H. 4 28 Cak for C,,H,,IO, C. 

46 95. H. 4 22”, ) The IR spectrum (paraffin prstc) showed 
ncr 0 14 ttrctchmg hand and 1 strong CC.0) rt IbR2cm ’ 
Ctqugntlon of the new CO group with the arornatlc nng 
Y*\ 41~1 thoun hy the UV atnorptlon (In FtOli) 1. 353 nm. 
4700. ;rnJ t-q the formatton of a deeply colorad 
2.4 Jlnltrl)phcn~lh)drr/~nc varlct nedlcr from toluene 
hpht pctrolrum. m p ?I0 ?\I (Found C. 44 90. H. 3 83. 
N. IO U (‘Al< for <‘,Ii,,lN,O, (‘. 44 6?. II. 3 S6. N. 
In 4h”,, ) 
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