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LXJRINO l 8r work on eer8mb0ne~, it was notloed that the 

fiaation (b-p. 91-116*/l m) of the l 88atial oil inm 

m e, distilling between hrrmlono and eorumbum 

ate, still oxhlbited strong absorption at-970 cm-', which 

we aoneldor as a neeful pointer for Luleao-keod l oeqmi- 

terpenolde. This matorlal has nov beon tltorom&ly lnvoetl- 

gated and has been found to oontain tvo ketonoe t-6$), 

two oc-epoxidee t-66$), a dlepoxlde t-4$) and an alcohol 

t-2$), all boloryirytothehuemlono~ap; buidu, 

(+I -LplutlrQuene ( -2$> and oar~o~4llae epoxldo (-8w) 

could also be isolated. In this mloatien, wo report 

on the etructuree of the oc-epoxldoe and the alcohol. 

In an oerlier paPor from this Laboratory, the leo- 

lation of an humuleno epoxldo and hulone dlexide has bea 

reported. Thhindayor chromatography of thlr ‘Lululo 

eporido' (b.p. 10EM09°/1.6 us np 1.4928, 2D6 _y)) nor 

%ekh Dev,m& 17l (1960). 

2 s.K.Rsrpstfad end s.c.mattaobrrWa~ Zefdmkm && , 
675 (1962). 
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sllva nltrste-slrd-slllas ml3 rovoslod the frerl klh.Bv 

genolt~ l ? this mstorisl as it car0 tbroo spats es almart 

o@sl sr0s and int0nalty. Q1s-llqrld obrortograp4 ([1Ic) 

.ve 2O$ dlothy1enr glyoel pol~smacinsto on @hr0merorb w 

rl80 ~+,yo throo pm&r with arwa in tho rstio 34MJt31'. 

2y s ~mbinotlen of fraotioaation, oolun ahroratoyaP4 

over n'eQero1 
v 
umina and mar rlllaa sol-rllvor altrato, it 

bss n~v 80~ porrslblo to lselsto those asqononts in s rtste 

OfpmwJ. '2he aamparnd oorr08ponding to QLC peak I had 

8.P. qx.5 - 62O, [+ -74.2 (CEC13fi u, 4.2$) and bar boa 

idsat*lod OS asryaphyllsno qerido’ by its mixed a.p. and 

oompuhon of its lafrarod qo8tN with that ef an uthon- 

tie qI(MiBon. The matrial rqrormtiag QLC peak II hsd 

b.p. W41060/1.6 mm* $O l.WSS, dr 0.9641, [e$O -22.8 

(CECl~; a, 3.6$> and malyrod for Cl,#&Oj this 18 nov 

shown ta po88088 stnaturo (I) aad &all bo dorlgnatod 

*rri]. The third aoqonent hsd b.p. loS-los"/ 

1.8 rlr XL? 1.4Q62, dp 0.9477, [al? -31.2 (CHC13; a, 4.2$) 

3 A.B.Oupts md Ikkh Dov, m. (1963). 

'IF; ;z Ue nmbaod Starting iron the side of 
. ThO Bstakl8nduwent proround dac+.~o- 

'sition on untrmtod aollt0 supp0rtr ht this wss aOmw 

~Llllo, was rsod. 
lotab’ sbsent wban, ltmtead, Chromosorb W (Jobs- 

The authors wish to record th& 
ilndobtodness to DrAWloff (Ssskstaoa, Csnsds) for 
hoi) in OLC, 

8 
W.T-ibr, -Bar. & 56 (1947). 
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md alra analyrd few Cl$'1240 and bar been shown 

andhonae shall botormbd~ -. 

The evldenceleadiag 

I for humlone @potida-I is 

I 

=P 
II 

did not oxbiblt any hydroxyl or oarbony absorption In the 

lnfrarad, hat displayad bands (1242, 887 and 792 am-l) 

arrignaUeO to an exirane ring; other peaks or dlymrtlo 

valtloworeot1360, 1380 (IL&diruthyl) and, 1680 and972 cm -1 

( 
)I 'c 'C, I. 

B’ 
1tr proton magnetic re8oMnCe (Put) spo&mlJ 

8hmrod sinalota at 62, 66 (qtaatcsnary methyl protons) and 

72 cpr (qaaternu-7 met41 on ccrrbon 8tt8ched to oxygen) aah 

oorrespondlng to three protons; a doublet (3K; J 11) 

at 101 cps is aselgnablr to a muthy on a trimbstltut& 

oleiinic llnkago; a uomplex =ltiple& located between 200 

a and 357 cps accounted ior three vinyl protons tH>C =C, and 

cH2 - yCH-). Catalytic hydrogenation over prereduead PtO2 

6 
‘ 

W.A.Patterron, m 
iLuLA&w*a,w(l9 

, 823 (1964); J.Bomateln, 

7 
Nl PM2 speutra were taken on-2 8olutlon 
on a Ovarian A-60 High Resolution %? 

In cc14 
Speatromotor 

with totramothylsilone as a internal reiorance. he 
valmos are reported In cyclea/aoc. from totramethyl- 
silane as sero. 
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la ethanol gave a dlhydro ocmpomd b.P. 108-1060/l II) 

e 1.4670, [+%?6.1 @HC16j o, 1.l#)j r0 exam-t1.n of 

xi 
it8 lnf2ued and PMB epootra reveeled that -c -C’. 

w 
gr.apw he been reduood, and (Xi39 -CIf- 18 Still Pr.8~t. 

All three data can be aocommdated la an meno @-epOrid0, 

*erain the trane-ddieebetltuted ethylenlo 11-e remIn 

lntaotj euoh a femelation wa8 8trOuglY eegteeted on UO- 

gaetlo oo~eldoratlone. Conflmtlon of thle wae l btalnod 

w a etudy l f lte reaction with pebeneeic aold, two molar 

e@rdaIsof which were oonruod to gito In-%$ yield 

a salad, m.p. 1060llP, [til, +1.66, Mg16 -6.64, the I.). 

oenld not be kprotod by fUtha eryetallleatlonej thle 

materJail. hadan infrared l po@tn8ormpletoly 8uperlmpeeaUe 

on thet of Lnuplene trtepoxi~e (I.). 121420). This lmdr 

to the formelatlon of the new eeeqelterpeuoid ae l lther 

(I) or (II). A Lietlnotion betvoen these omald bo mad. on 

the baele of itr PHR epeotrum. Tho oempound exhlbltod tm 

eharp rignelr (2EH) at 147 end 166 ope remlnleoent of th 

146 atid ope~oakeinthoPI(R epeotrem ofhumlenoand, 

aeelcqhble to the twe allyllc pretone at C6; thee8 elgnele, 

as *U&d bo 8apected, vero abmntfrem the PNR epeotrruof 

the dlWdroepoxido. This informetion l etabliehee the 

l t~c~re of humlone epoxide-I aa (I), a ccnclueioa, further 

8WWoFted bp the Settlement of the etrnoture of the l eoond 

eporldle, a8 described below. 

The infrared speetru of humulene epoxlde-II wee 

foend to be identiaal with that of an hpulene *ride of 
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mdetemlned rtrmeture )ropardbySorr and cewrkrpl8 LI 

th. p.rvamadla aoid oxidation l f -en.. Llko the m- 

thetle rtrlal*, thonatural 8poxldealHfieldeda eryrtal 

line dlhydro derftatlvo, IO)* 6-L& klD -0.87 (c=dj 

c, a.*>, on .atalJtlo 4dr.guutlon eve ?ror~eed ptqj 

in et]un.lj ltr infrared SjMtN vu ldmtlaal with thnt 

of an aathentla up10 (8.p. 6@-6%6e) prepared by th. 

hydrogenation a? ierm &&.'a aynthotic W8ul.n. maorid.. 

On treatment with pcbentolc acid, it took a) tve equivalents 

ef the peracid te yield, after repeated orystalllsatlona, a 

prodmct of 1.). uw32e, ["'ID +1.37 (CCl*j c, l.sg); itr 

Infrared spectrum was identical with that of (t)-husilmo 

trlepoxld. and did net depress ita a.). (121-28e). 8kreo 

the trana-dlnbatitrted eleflnlc llnkage 1s preseut (lnfra- 

red and PMF4 speotra) In Mmlme epolide-II and, furthermere, 

since etraatare (I) ha6 been assigned to immlene eorido-I, 

the constitution (II) follevr for humlene epoxlde-II. Thie 

was 00nrind b7 a study ef its oxldatlve ozonelysir, vhen 

U-direthylnaeinic aoid oeuld be irelated in ova 50s yield. 

We shall, nev, turn to the rtraoture of the alcohel, 

which is lsolable from the later portions of the fraction, 

of the essential oil, under oonsideration. IV a oo8binatlen 

of chromatography and preparatlwe GLC, an alcehol, vhloh we 

shall designate m could be obtained ia a state oi 

* P.&n M.Strelbl, J.Pllva ad V.Hereut, n. 
tiCor. u, 639 t19w. 
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purity (GLC, thin--a)! thin had b.B. 115-e/1 111) 

$ 1.53e'p, [a$G +30.0 UXiC13~ c9 3.5#>, and analvd for 

%%P~ _lenol ( YoH 3330 ~III-% on treatment with 

pgba+io a&d aonsumed three moles of the per acid, and 

on atapytio hydrogenation (Pt/AooA) tookup three ml@8 of 

hydro/& to yield a 8aturat.d alaohol, al#3$ 8 b-p. 

105.lO5?/0.8 mm, X&p 1.4331, kl;8 -3.4 (CflCl3; C) 1.05$). 

T&S, hlenol should contain three oleflnlc 1inkafIW and 

from itw mlocular forazla, then, its monoc$wllo natme 

follewr~. 

tie l bsenae of any absorption peak above 200 W in 

the ult~avlalet region indicated that the oleflnlc linkages 

are not canjugated. Theinfrared8pectrumefhumulenol 

lndleatti the presbnae of *Cs (1648, QO3, 1300 cm-'), 

:-: ' (1550, 930 ~tb~'), >-<' (84C 01-l) and a tpp~' 

:methpp group (1350, 1330 ca%. Bhere aasiguaeuts wore 

confir* bgr a study of its PHR speatruar a complex multl- 

plot bqtttwerr 233 and 303 CPS aocounted for a total of five 

1-1 ppetonr; it alro rcnrealed the prosewe of two qater- 

IUIY m&Q1 group8 (a; 53 apa) and one methyl en a tri- 

subatltWted oleflnic boad @I; 95 crps, partly split). A 

alean tlclplert (Ui) centred at 227 aps (J P 5 cps) indicatd 

-leuW to be a reoondaw alaohol, the signal being &a t@ 

the Proton-i to the hyclro~l and be* split by an adjaaat 

@ig croup; this absorption disappeared in the PHR spe&M 

of the ketone (vide inf'r@ derlvod from this. Another, sig- 

mU%ant. ab-rptioa l cours a8 a rzltlplet (2H) at x2-167 -S 
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in its PHR rpmtnu, iadloat~ the prosaoo ot 

==Q-CBa , -CllnthoBelemlo (ei.llrrlyle,hnalane 

~poxide-I). 

All these data oan best bo aoOOWtd in a 

~~~boO0d rtm0tur0 md f-r r0mla0 III, n, v l r 

VI eeme fer eensideratlour 

III Iv 

V VI 

!Fhe Sermlation 0r humulen~l a8 on ~llylic iL00hol 

Is supperted by its ready oxidation to the o0rrespondw 

ketone with active manganese Uoxlde (4 hrs at m S$?# the 

preduot (nl.p. tir-44.ad; remicarbasone II.). 202-203(d); 

2,4-dlnit.rophewlhHrruone m.p. 19O-191'1, aa expeoted, was 

optically inactive. The ketone dirplayad its ycno at 

1680 UP , but s~rprisinglp showed no lC band in the ultra- 

violet region (ia alc0holie or heptane solutions); this 

absence of K band must be l sarlbed te a rignlflauxt depar- 

ture tier oo-planarlty of the aenoerne4 gnups ( PCH2 and 

Z-0) and sach oases are on record's Its aaioarbawne, 




