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00" for 10 min. followed by refluxing (118') for 
a furthcr 15 nzin. X single cvystallizntion of the 
(*rude product' from methylhutanc a t  - 15" yielded 
iiwdles of thc dcsircd 3-copro 
68% yield, m.p. 8$)-(31 " : :uialyt 
98.5-94.5", [a]'," + 98" (chloroform) (c 2.9), 
A::: 2.75 p (found: C, 83.58; H, 11.03). The terti- 
ary allylic alcohol I1 mas characterized by its 
facile dehydrat'ion which was readily demon- 
st'rated in acidic 95yo ethanol (ca. 0.05S in hydro- 
chloric acid) : the characbteristir maxima of 3,5- 
cholestadiene (228, 235, and 242 nip)" appeared 
in t,he ultraviolet spectrum and increased in 
intensity over a period of several hours. Hydro- 
genation of I1 with platinum oxide in ethanol 
proceeded rapidly at, room temperature with t'he 
uptake of oiie equivalent of hydrogen and yielded 
coprostan-5-01,'~ (994r,), m.p. 79-81 ", [ a ]  ? +:35" 
(chloroform) (c 3.2),  AZP,: 2.75 1.1. 

The mild conditions necessary for the rapid 
succession of steps which presumably involve 
hydrazone formation, opening of the epoxide and 
elimination of nitrogen13 were even more strikingly 
demonstrated when it was found t'hat the reaction 
of hydrazine with other a,P-epoxy ketones pro- 
ceeded at' room temperat,ure in alcohol solutions 
in t.he presence of acetic acid. Preparatively, 
using t'hese conditions, 1,5,5-trimethyl-2-cyclo- 
hexen-1-01, h.p. 59.0-60.5" ( f i  mm.), was readily 
isolated in 6670 yield from the reduction of iso- 
phorone oxide (10 g.):  analytical sample, h.p. 
60.5-61.0" (7 mm.), nz  1.1653, 2.8 and 2.9 p 
(found: C, 76.87; H, 11.28). Hydrogenation with 
platinum oxide in ethanol resulted in the uptake 
of one equivalent of hydrogen and yielded 1,3,3- 
trimethylcyclohexan-1-01~~ (78%), m.p. 7 1.5-72.5", 
A,,, 2.8 and 2.9 p. 
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S i r :  
Although cyclopropniiol a d  simply suhsti tuted 

ryclopropa,nols n-nuld he of intercst for iiiimcroiis 

synthetic* a id  iiic~c.hanistic~ s i t i id iw ,  I I O  g~ilt-riil 
methods for thc.ir prcparat3ioii are a\xilni)lc. C y l o -  
propanol itself, in very inzpurt: form. \vas prep:ired 
h y  Cottle and m-workers, ' I ?  : t i d  :Lgain in low yicltl 
and also impurc hv Ilolwrts a i d  Chamtir 
neither method appc:wetl applicublc for the syii- 
thesis of sithstituted cyclopropunols of known 
~ t r u c t u r e . ~  We wish to report the syiithe 
cyclopropanol (I) ,  t~nns-2-phciiylcycloprop:~nol (11), 
and 1-nzethylcyclopropsnol (111) hy methods 
which are geiieral enough to  1)c rxti~iidrcl to the 
synthesis of othcr  cyc.lopropnnols. 

Our initial interest in thc isolation and invcsti- 
gation of cyclopropaiiols was nrorised by tlw ob- 
servation that cyclopropanol nccumulntcs during 
the basic hydrolysis of cyclopropyl :mtnte,5 despite 
its known sensitivity to aIka1i.l 1,ithiuni alumi- 
num hydride reduction of the :wetate in cther, 
followed by cweful work-up atid purificsation by 
isolat'ive gas chromatography gar(' cyclopropanol 
as a colorless, stablc, water-soluble liquid. I ts  
derivatives agreed in melting point ivith those re- 
ported by Cottle. 

This method of synthesis was extcnded t o  the 
preparation of I1 and 111. tran.s-2-l'heiiyl(~?r(~lo- 
propanecarhoxylic acid6 \vas convertcd i i i  good 
yield to the methyl ketone hy reaction n-ith mcthyl- 
lithium' and thence to trares-2-phf.iiylc~(~lopropyl 
acetate n-ith peroxvtrifluoroaretic Iieactioii 
with lithium aluminum hydride, or bettcr still, 
n-ith methyllithium, gave 11, b.p. 75'/0.2 mm., 
1n.p. 41.5-32.OO. Although I1 decwnposes 4owly, 
its structure m as supported by its infrard nnd 
SLZIR spectrum. It readily forrnrd s 1-naphthyl 
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I I I X : ~ ~ ; L I I C ,  1n.p. 1:30.0-130.5’, anal. C, 78.75; H, 
.j.!j5; 5,  4.41 and a p-nitrobenzoate, 1n.p. 102.0- 
102.!5’, ilnal. C, 67.38: H, 4.59; N, 4.84. 

Cyclopropyl acet>ates may also be prepared by 
the addition of iodomethylzinc iodide to  enol es- 
ters.“ In this way l-met,hylcyclopropyl acetate was 
t’orniid in low yield from isopropenyl acet,ate. 
Ilydridc reduction and gas chromatographic puri- 
ficution gave a colorless liquid, b.p. 103’, which 
\vas :i.ssigned the structure I11 on the basis of 
itifrarcd and SA111 specatrum aiid its rvady coii- 
\~rsi011 by alkali to methyl ethyl ketone. 

Cot tlc1v2 prepared cyclopropanol from epichloro- 
hydriii, magnesium bromide, ferric chloride, and 
ct,hylmagiiesiuni hromide. The mechanism of this 
(mi\wsion is obscure and its applicability to the 
prcpai,ntion of other cyclopropanols has never 
h ~ w  tested. We have found that, I11 can con- 
iwiicntly he prepared in :357c yield by this method 
t’rom 2-methglepichlorohydrin. 

CH3 
I MaBrz 

CH,-C-CH!Cl - + 111 
FeCls ‘d C2IIsMgBr 

These results make it clear that  cyclopropanols 
:ire stahlc niolccdes, readily prepared and purified. 
1;steiision of these methods to the preparation of 
o thw cyclopropanols of interest is bring investi- 
gated. 
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Epimcrization in a Nitrite Ester Photolysis 

,Sir: 
An  c,lcgaiit mcthod for fuiirtionalizing an “un- 

artivatcd” aliphatic site was recently reported by 
I3arton, l icatoi i ,  Ckller, and 1’cchet.l The mcthod 
i i i \ - o l \ w  photoc.hcmica1 rc~arrangrmcnt of a iiitritr. 
c ~ t t . i .  t o  a11 r~siinino alcohol, and its poivcr :is a syii- 
thct i r  tool has heen c~onviiiciiigly dcmoiistratrd.’~3 

111 coimection with research i l l  the canryophyllenc- 
humuleiie field we have been inrwtigating the coli- 

stitution of “a”-caryophgllene alcohol4 and h a w  
used the nitrite reaction as a degradative step. 
We have encountered in our work a case in which 
the C--0 hoid irndrrgot,s I$ chnngc of coti , f igumt?nit 
in thc course of the iiitrite+oximino alcohol trani- 
formation. Because of the sigiiifiranee of thic 
finding to  those who may uqe thr  nitrite rcnctioii 
in synthesis or in structural itudiei n-c wi.:h to 
report relevant experinieiits that cstahliih this 
configurational change, even though we are not 
ready to propose complete structures for our rom- 
pounds. 

“a”-Caryophyllerie alcohol (henceforth abbreoi- 
a t rd  “a”-alcohoI; C&fiO. n1.p. 118 5-1 19.505; 
3,5-dinitrobenzoate, n1.p 176.5-177’) was prepared 
as reported4” and ua5 oxidized (Oi?$ j  to a ketone 
CI-,H,,O (m.p. 4 0 . 5 4  1.5 ’ ; 2,4-dinitrophenylhydra- 
zone m.p. 158.,5-159’) This ketone responded 
negatively to qeveral tests for enolizable hydrogens, 
and its infrared hand at 1742 cni - I  (carbon tetra- 
chloride) iiidicatcs a strained carbonyl comparable 
to that in a five-membered ring. Reduction of the 
ketone with sodiuni in 2-propanol regenerated “a”- 
alcohol (877,), whereas hydrogenation (platinum/ 
ethyl acetate prrchloric acid) gave in about equal 
aniouiits “a”-nl(vhnl and a liquid, isomeric alcohol 
ideiignatcd epz-“a”-alcohnl) whov 3,j-dinitro- 
hcnaoatc ha5 a in p. of 129 5-130.5’. The epimeric 
alcohol.: arc rcadily scparatcd hy chromatography 
:tiid eiin hr differentiated t ) y  iiifrarcd iprctrowopy. 
Oxidation of Ppi-“a”-alcohol with chromium tri- 
oxide reformcd the original ketone (807c). These 
experiments shon that “a”-alcnhol and cpz-“a”- 
alcohol arc epimeric secondary  alcohol^. 

Sitrosation of cpi-“a”-alcohol (sodium nitritc. 
in acetic acid) gave the crduc epi-nitrite as a liquid 
[v (cmhoii tetrachloride) 1642, 1621. 915 cam.-l] 
frorn ivhirh qx-“cu”-nlrohol could he rcgcxrrated 
by . a ~ o i i i f i c , : i t i o i i .  Irradiation of this cpi-nitrite 
ii i  Iwizci ic  11 i th  a mercury lanip gal c an oximiiio 
:ilw)hol C11&2502S (ni p. 2% 5 - 2 5 ’  dec , v (po- 
tas-ium hromidr) 3500 l ( X  cm.-’; yields, 30- 
60%). ;\cid hydrolysis of thc owmc provided the 
mrrrsponding kcto alcohol C1$€2,0? [in p. 98.5- 
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