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--The configurations previously assigned to the cis-rratu stcrcoisomcrs of 2,54imethyl- 
tetrahydrofuran and f54iethyltctrahydrofuran have been established by synthesis, involving the lead 
tctraacetatc oxidation of the corresponding, optically active secondary aliphatic alcohols. 

THE lead tctraacetatc oxidation of unbranchcd secondary aliphatic alcohols (I), 
starting from 2-hexanol, affords as major product (33-42x) a mixture of cB (IIA) 
and rronr-2,5_dialkyl-tctrahydrofurans (IIB), the ratio cis: rrans (tentative con- 
figurations, see below) varying only slightly from 40:60 (for 2-alkanols) to 45:55 
(for 4-alkanols).6*o 
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Birch and Dean have shown by synthesis’ and Haresnape by thermodynamic 
treatmen@ that the isomer of 1,3dimethylcyclopentane with a lower b.p., lower 
U Part VI, in the tia L.ead tctraacetatc oxiaiath of saturated alij&a:ic alcohols; paper X in the 

series Rwcrions with lead terraacetate; presented at the II Yugoslac Coriqress of Pure and Applied 
Chemisrry. Belgrade, June 1618 (1966); b For paper IX, part V. Tetrahcakon 22,9S5 (1966). 

* To whom enquiries should bc made. Full address: Deplrtmmt of Chemistry, Faculty of Scim, 
Studentski trg 16, P.O. Box 550, Belgrade. Yugoslavia. 

’ Present address: Polymer Corporation Limifcd, Research and Development Division, Sar&, 
Ontario, Canada. 

4 Present address: Sarnia Collegiate Institute and Technical School, Samia, Ontario. Canada. 
‘ V. M. MiCoviC, R. I. Mamu&. D. Jti and M. Lj. MihailoviC Tetrahedron tirrrrs No. 29, 

2091 (1963); Tetrahedron 20.2279 (1964). 
” ” 

* M. Lj. MihailoviC. Z. CckoviC, Z. MaksimoviC. D. Jcranh?, Lj. Lorenc and R. I. MamudC, 
Rrr&&on 2 I, 2799 ( 1965). 

’ S. F. Birch and R. A. Dean. J. Chem. Sot. 2477 (1953); Lkblg’s AM. 585,234 (19S4). 
a J. N. Haresnape. C&m. & Ind. 1091 (1953). 
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refractive index and lower density has the &configuration and the stereoisomer with 
the higher physical constants has the rranr-configuration, the &r-isomer being thermo- 
chemically more stable by 053 kcal/mole than the rranr-isomer.*-i0 This finding is not 
consistent with a planar conformation of the cyclopcntane ring, in which the cis- 

isomer should be not more stable and possibly-because of crowding across the ring- 
less stable than the rruns-isomer, but is readily understandable on the basis of the 
puckered envelope (C,) form, cis-1,3dimethylcyclopentane existing mainly in the 
stable quasidiquatorial conformation and the trots-isomer in the somewhat less 
stable quasi-equatorial-axial conformation.a*ll 

If one assumes that the five-membered ring in 2,5di-alkyl-tctrahydrofurans (II), 
obtained by oxidation of secondary aliphatic alcohols (I, Scheme l), has a similar 
non-planar envelope form (II),l* then, by analogy, the c&configuration (HA) may be 
assigncd5*6 to the isomeric cyclic ethers (designated in previous papers as stereo- 
isomers “A”) of lower b.p., shorter gas-chromatographic retention time (on columns 
with stationary phases of various polarity, such as 1,2,3-tris(2-cyanocthoxy)propane, 
polyethylene glycol, apiezon, silicone) and lower refractive index, and the less stable 
rransconfiguration (IIB) to the 2.5dialkyl-tctrahydrofurans (stereoisomers “B”) of 
higher boiling point, longer retention time and higher refractive index (Table I). 
Moreover, the Raney nickel hydrogenation of 2,5-dialkyl-furans gave (according to 
gas chromatography) only one stereoisomeric form of the corresponding tetrahydro- 
furans (II), which was identical to the isomer “A” (with lower physical constants) of 
the cyclic ethers (II) obtained from the reaction of lead tctraacetatc with secondary 
aliphatic alcohols (I); this result also suggests the cis-configuration (IIA) for the 
2,5dialkyl-tetrahydrofurans (“A”) with lower physicalconstants, since it is improbable 
that hydrogenation of the unsaturated ring of the 2,5dialkyIfurans in the presence 
of Rancy nickel would afford only the rrans-product (IIB). 

Our present work shows that the previous assignments*’ of the cis- and rruns- 
configuration to the stercoisomeric 2,5dialkyLtctrahydrofurans (II), obtained by 
oxidation of secondary aliphatic alcohols (I), is correct, and confirms the determina- 
tion of configuration which was recently reported by Cagnaire and Monzeglio14 for 
the geometrical isomers of 2,5-dimethyltctrahydrofuran and which is based on 

@ M. B. Epstein. G. M. Barrow, K. S. Pitzcr and F. D. Rossini. J. Research Xarl. Eur. Stanabrdr43, 
245 (1949); F. D. Rossini. K. S. Pitzcr. R. L. Amett, R. M. Braun and G. C. Pirncntcl, Selected 
Values of Physical and Tlvrmodynamic Properties of Hydrocarbons and Related Compounds. 
Carnegie Press. Pittsburgh, Pa. (1953), and subsequent supplements; J. P. McCullough, R. E. 
Pennington, J. C. Smith. I. A. Hosscnlopp and G. Waddington. J. Amer. Chem. Sot. 81, 5880 
(1959). 

lo K. S. Pitzcr and W. E. Donath. J. Amer. Chem. Sot. 81.3213 (19S9). 
II* E. L. Eliel. Srereochemistry ofCarbon Compounds pp. 248-252. McGraw-Hill, New York (1%2); 

b E. L. Elicl, N. L. Allinger. S. J. Angyal and G. A. Morrison, Conformationaf Anulysis pp. 20&20X 
Interscience, New York (l%S). 

I* In the other possible non-planar conformation, i.e. rhc puckered half-chair (Q form of the five- 
membered ring.” which is suggested by calculations to be the favoured conformation of tetrahydro- 
furan itsclf.‘g it does not appear. according to models, that cfs-2.5-dialkyl-tctrahydrofurans would 
ix more stable than their rranr-isomers. since cclipsings and l.)_intcractions of the cis-methyl 
groups (compared to the rranr-methyl groups) arc not minimixd as in the case of the envelope 
form IIA. 

r* D. D. Reynolds and W. 0. Kenyon, J. Amer. Chem. Sot. 72, 1593 (1950). 
I’ D. Cagnairc and P. Monxglio, Bull. Sot. Chim. Fr. 474 (l%S). 
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Thus, the oxidation of (-->2(R)-hexanol- (Ia) gave a mixture of both stereoisomeric 
2,5dimethyltetrahydrofurans (IIa) in about 41% yield; upon gas-chromatographic 
separation on a column of 1,2,3-tris(2-cyanoethoxy)propane (TCEP),lO the isomer 
with shorter retention time (and with lower b.p. and lower refractive index; Table 1, 
run 5) proved to be optically inactive and is therefore ci.r--2J-dimcthyltetrahydrofuran 
(IIAa), while the isomer with longer retention time (and with higher b.p. and higher 
refractive index; Table 1, run 5) was optically active (laevorotatory) and has hence the 
(.-)-frans-(ZR, 5R)configuration (IIBa). Cyclization of 2,5-hexanediollJ afforded 
again both cis-rrans 2.5dimethyltetrahydrofurans (Table 1, run 6) in about the same 
ratio (cir:rrans = 40:60), whereas the Raney nickel hydrogenation of the corre- 
sponding 2,5_dimethylfuran (Table 1, run 7) appears to proceed stereoselectively, with 
the formation of only the &isomer. In the same way, i.e. by P(ObAc), oxidation 
of (-)-3(R)-octanol and (+)-3(S)-octanol (Id),‘” respectively (Table 1, runs 8 and 
9), the c&configuration could be assigned to the inactive 2,Sdicthyltetrahydrofuran 
(IIAd) with lower physical constants, and the rrcms-configuration (IIBd) to the 
optically active isomer with higher physical constants, the (-)-franr-ether obtained 
from (-)3(R)-octanol having the (2R, 5R)configuration and the (+)-rron+ether 
resulting from (+)-3(S)-octanol having the (2S, SQconfiguration. The ratio of cLr 
to truns isomer obtained in these oxidations and in the cyclixation of 3,doctanediol 
(Table 1, run IO), varied from 44: 56 to 42: 58, while the Raney nickel hydrogenation 
of 2.5diethylfuran afforded only the &isomer of 2Sdiethyltetrahydrofuran (Table 
I, run I I). 

These results suggest that stability relationships and the conformational rule 
observed in the cyclohexane” and cyclopentaneii series can be extended to tetra- 
hydrofuran derivatives, at least to 2,5dialkyl compounds, and that therefore isomers 
of constitutionally unsymmetrical 2,5dialkyltetrahydrofurans with lower physical 
constants should also have the c&configuration s*( (Scheme 1 and Table 1, runs 1 and 2 
(11~); runs 3 and 4 (IV)). 

The IR spectra of the cis- and front-2,5-dimethyltetrahydrofurans (Fig. 1) and cis- 
and rranr-2,5diethyltetrahydrofurans (Fig. 2) show small but characteristic differences 
(particularly the dimethyl compounds), which can be used for the differentiation 
between and the identification of the geometrical isomers. 

The NMR spectra at 60 MC/S of the 2,5dimethyltetrahydrofurans (Ha) and 
2,5_diethyltetrahydrofurans (IId) show signals of considerable complexity, which 
should be resolved in a more powerful magnetic field and subjected to computer cal- 
culations in order to obtain information on the conformation of the five-membered ring. 
The spectrum of 2,5dimethyltetrahydrofuran (IIa) is of the type A,A,‘BB’CCXX’, 
with the following values of chemical shifts; for the c&isomer: a_, centered at I.25 
(protons of the 2- and 5-methyl group), ;9 n + 6,: = 1-3-2-2 (protons at C, and C,), 
8, centered at 3.93 (protons at C, and C,); for the frans-isomer: 8, centered at l-20 
(CH,-protons), br, $ 6, = 1.25-2-3 (protons at C, and Cc), 6x centered at 4.13 

1~ J. A. Mills and W. Klync in Progress in Srrrcochetnktry (Edited by W. Klync) Vol. 1, pp. 195 and 
205. Buttcnvorths, London (1954). and Rcfs therein. For the configuralion of 3-octanols see also 
P. A. Levcnc and A. Walti. J. Biol. Chrm. 94,593 (1932). 

I* Both isomers behave similarly on columns of polyethylene glycol (1 SOO), Apiaon L and Silicone 
Gi:. SF-%. 

17 b for example Ref. 1 lo pp. 21 l-219. and Ref. I lb pp. S&S8 and 173-178. 
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(protons at C, and C,); ASI = 0.20 or 12 c/s. In the NMR spectra of the 2,Sdiethyl- 
tetrahydrofurans (Iid) the signals of the a-protons (at C, and Q are centered: for the 
c&-isomer at as = 3.77, for the trcmr-isomer at ax = 3.87; AaX = @lo or 6 c/s. As 
can be seen, for both compounds (Ha and Iid) the signals 6x of the r-protons are 
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FIG. I. IR spectra of the stereoisomcric t,S-dimt~h~ltetmhydrofurans 

disph-ed dowy+ield in the frans-isomer, indicating a deshielding effect of the axial 2 
(or 5) methyl group on the axial 5 (or 2) a-proton in the q~i~uatorial-axial 
conformation of the rrunz-2,SdiaIkyltetrahydrofuran IIB (a and d). Such a behaviour 
can be compared to the similar deshielding effect of an axial 3-methyl group on an 
axial l-carbinol proton, resulting in a downfield shift of the carbinot proton signal of 
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about 10 c/s, observed by EM er uLS in the NMR spectra of cir-3,3,54rimethyl- 
cyclohexanol, 3,3,5,~~~~e~ylcyclohexanol and 3~3dime~yl~clohex~oi (with 
respect to the signals of the axial I -carbinol protons of cb,&3,5dimethylcyclohcxanol, 
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Fro. 2. IR spaxra of the stcrc&onxric 2,S~icthyltct~ydrof~ 

c~-3,3,~trime~yl~cIohexanoi and c~-3-me~ylcyclohexano~, which do not contain 
such axial 3-methyl groups). 

In most previously reported preparations, which consisted in cyclization reac- 
tions”*‘* or hydrogenation of the furan ring, so 2,5dimethyitetrahydrofuran (Ha) was 

I* E. L. E&cl, M. H. GM and Th. H. Williams, Terruludron Lcfttrs No. 17, 741 (1962). 
a* J. Cblonge and A. La@, &I@. Sec. Chim. Fr. 17 (1949); 1. F. B&&ii, fzc. Akad. No& SSSR, 

O/d. K&m. Xuuk. 142 (1962); B. T. Gillis and P. E. Beck,J. Org. Chrm, 28.1388 (1963). 
** E. V. Whitehead, R. A. Dean and F. A. Fidler,l, Amer. Gem. Sot. 73.3632 (1951); E. A. Young- 

man, F. F. Rust, G. M. Coppinger and H. E. DC ta Marc, J. Or,, Chem. 28, 144 (1963). 
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not separated into its isomers. By fractional distillation and gas-chromatographic 
separation (on polyethylene glycol) of the products obtained by hydrogenation of 
2,5dimethylfuran at 15U-200” over a nickel-on-kiesclguhr catalyst, Kyryacos ef ol.*’ 
isolated the pure isomers of 2.5dimethyltctrahydrofuran;= however, they attributed 
the cis-configuration to the isomer with a higher b.p. (92” * O-5”) and longer gas- 
chromatographic retention time, and the trans-configuration to the compound of 
lower b.p. (90” $ 0.5”) and shorter retention time. According to their IR spectra and 
to our own spectra (Fig. I). their assignment of configuration should be reversed. 
Arnett and Wur, prepared 2.5dimethyltetrahydrofuran (IIa) by cyclization of 
2,5-hexanediol and assigned the c&configuration to the compound (without actually 
isolating the isomers) of longer retention time (on a column of polyethylene glycol on 
Celite) and suprior basicity. According to our finding (see above and Experimental), 
the &-isomer has a shorter gaschromatographic retention time on the same column, 
and therefore the results of these authors on the relative basicities of the cis- and 
rruns-2,5-dimethyltetrahydrofurans should be reinvestigated and probably inversed. 
As already mentioned, assignment of configuration to the stereoisomeric 2,5dimethyl- 
tetrahydrofurans was recently achieved by synthesizing the c&isomer from the corre- 
sponding cisdihydroxymethyl compound (LAH reduction of the ditosylate).14 

2,5_Dicthyltetrahydrofuran (IId) was previously prepared by cyclization of 
3,6-octanediol,” and probably consisted of a cis-rruns mixture. On the other hand, 
Gerlach and Prelog’b obtained 2.5diethyltetrahydrofuran ([Id) from the optically 
active (-t-)-diol (III), riu the corresponding ditosylate and dibromide, and since the 
cyclic ether did not show optical rotation, it was assigned the cis-configuration (IIAd). 
However, no physical constants arc given for this compound. 

<‘tt,Oti (I) ZTsCl 

OH (3) 2lUPd/C) 

optically active (-I,) 

111 

oprically inactive (cis) 

IlAd 

Other products isolated upon the Pb(OAc), oxidation of 2-hexanol and 3-octanol 
(ketone corresponding to the starting alcohol, unrearranged and rearranged fragmen- 
tation compounds, unreacted alcohol and its acetate,ctc.) weredescribed indetail inpre- 
vious papers1b***6 (see also Experimental). It is of interest to note that in the reaction of 
( ,t)-2-hcxanol (la) and (-)-3-octanol (Id) with lead tetraacctate the corresponding 
acetates (IVa and IVd) were formed with complete retention of configuration (Scheme 
2). This observation indiates that acctylation of hydroxyl groups in the lcad tetra- 
acetate reaction does not involve cleavage of the C-O bond in the starting alcohol, in 
a S,2 typ substitution on the carbinol carbon atom or with the formation of carbon 

‘I G. Kyryacos. H. R. Mcnapacc and C. E. Boord. Anufyr. Chum. 31.222 (1959). 
** WC arc indebted IO Dr. Kenneth W. Grccnlcc. Department of Chemistry. The OhioStatc Univticy. 

Columbus, Ohio, USA, for luridly furnishing us details of these cxpcriments. 
*’ E. M. Arnett and C. Y. Wu. 1. Amer. Chem. Sot. 84, 1684 (1962). 
M Yu. K. Yurtv. G. Ya. Kondratcva. P. A. Akishin and A. A. Derbeneva. Zh. Obshch. Khim. 22, 

339 (19S2). 
*’ H. Gcrlach and V. Prclog. Lit-big’s Ann. 669, 121 (I %3). 
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(The angle values refer to specific rotations in EtOH, at concentrations 
(g/l00 ml) of 4-6) 

Scheme 2 

radicals or cations,” but that it proceeds either by esterification of the starting alcohol 
or the corresponding alkoxy lead triacetate, R,R&H-O-Pb(OAc), (which is formed 
as the primary intermediate), with acetic acid or acetic anhydride generated in the 
course of the reaction,“*= and/or, in a similar way, by nucleophilic attack of the 
hydroxyl oxygen atom of the alcohol on one of the carboxylate carbon atoms of lead 

(? 
II 0 

c’H,- ._O-Pb(OAc), 

‘s\ 
+ CH.2 , 

R,R,CH-(sPh(OAC)s 
1 + (AcO),PUPb(OAc), 

R,R,CH--O 

IV VI 

sfhcme 3 

n Althougt~ a S,l type substitution (with retention of configuration) in the intermediate alkoxy lead 
acetate, through a cyclic six-manbed transition state V. though improbabk (because of C--O 
bond bnaking), cannot be 4 priori disregarded. 

CH, CH, 

0 

R,k,CH-&Pb(OAc), __* 
I 

R,R,CH + O=Pb(OAc), 

V IV 

” M. Lj. MihailoviC, 2. MaksimoviC. D. Jeranif. i!. CekoviC, A. MilovanoviC and Lj. Lorenc, 
Tcrrahrcton 21. 1395 (IW5). 

u W. A. Moshcr, C. L. Kchr and L. W. Wright. /. Org. Chum. 26,1044 (1961). 
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tetraacetate, as proposed by Moon and LudgP and, in a modified version involving 
alkoxy lead triacetate instead of the free alcohol, by Heusle? (Scheme 3). 

EXPERIMENTAL” 

B.ps and m.ps are uncorrected. Gas chromatography: Pcrkin-Elmer instrument, Model I ICE. 
equipped with thermistor detectors. For preparative separations up to 150” columns consisting of 
1,2&tris(2cyanocthoxy)propanc (TCEP) adsorbed on Chromosorb P 60/80 (40%) or of polyethylene 
glycol 1500 (PEG) adsorbed on Cclite (25-30x) wcrc used. whik for higher tcmps the columns were 
filled with Apiczon L on Cclitc (3&40x) or with Silicone GE SE-% on Chromosorb P (30’4; the 
tcmp of the columns, the sensitivity of the dctccfor and the press and flow rate of the carricrgas(dry 
H) were adjusted according to the fractions which were analyzed (see below). IR spectra: Pcrkin- 
Elmer lnfracord, Model 137, and NMR spectra: Varian A-60 spectrometer. 

The preparation of lead tctraacctatc. drying of the reagents and the oxidations in benzene were 
carried out as described previously. The products, upon separation by gas chromatography, were 
identified and characterized on the basis of their physical propcrtia(b.ps,“rcfractivc indicca,rctcntion 
times. IR and NMR spectra. m.ps of solid dcrivs). which were usually compared with those of 
authentic compounds, synthesized by independent routes. 

cis- and tram-2.5DimcrhyIrcrrahydro@an 

I.cad rcrraaccralc oxidurion of 2-hexuno/ (la). Commcrical or-2-hcxanol (Fluka) was resolved into 
its cnantiomcn by conversion to the acid phthalatc ” followed by fractional crystallization of the 
corresponding brucinc salt.” Hydrolysis of the separated diastcrcoisomcric brucinc salts and sapon- 
ification of the resulting cnantiomcric acid phthalatcss’ afforded ($>2-hcxanol. b.p. 137-138”. nf 

*@ S. Moon and J. M. Lodge, 1. Org. Chum. 29, 3453 (1964). 
x9 K. Hcuskr, Personal communication. In view of the ionic character of lead tctraaatatc,s* Hcuskr 

considers that the two molecular species containing tetravalent lead and involved in the acctylation 
process (Scheme 3). arc associated between themselves through acetate anions, similarly to bridging 
of lead atoms by ncylatc groups in trimethyl lead acetate.” which has also an ionic acetate group;” 
moreover, a close analogy to the lead oxanc structure VI (not isolated) is found in the formation of 
the organ0 dilcad oxanc compound VIII (isolated and charactcrixcd) from diphcnyl lead diacctatc 
(VII) and small amounts of water (this equilibrium reaction being shifted to the right by addition of 
diazomcthanc, which captures the formed acetic acid):” 

aatolK 
yPh),Pb(OAc), -!. H,O 7 (Ph),m-pb(Ph), + 2 AcOH 

I I 
AcO OAc 

VII VIIl 

x* K. Hcuskr, H. labhart and H. tiligcr, Tetruhedron Letters No. 32, 2847 (1965). 
‘* M. J. Jansscn. J. G. A. Luijtcn and G. J. M. van da Kak, Rec. True. Cklm. 82,!M (1963). 
U R. Okawara and H. Sate, J. Inorg. Nucl. Chem. 16,204 (1961). 
u E. M. Panov, N. N. Zunlyanskii and K. A. Kochcshkov. Dokf. Akad. Nauk SSSR 143,603 (lW2). 
u WC thank Mrs. R. Tasovac and Miss R. Dimitrijcvic. from the Microanalytical Laboratory of our 

Department. for the ckmcntal microanalyxs they carried out. All substances described in this 
papcrgavccorrcctvalucsforC%andH%. 

” B.p. microdeterminations were performed according to the moditicd (capillary) Emich method. 
See N. D. Chcronis, Micro-andScmimicro Merhu&. Techniqueof Orpnic ChcmLstry(A. Weissbager 
Editor-inchicf) Vol. VI, pp. lW192. lntcrsciencc. New York (1954). 

r’ R. H. Pickard and J. Kcnyon. /. Chem. Sot. 99.45 (1911). 
” R. H. Pickard and J. Kcnyon. 1. Chum. Ser. 105,830 (1914). 
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yield (+>3octanoL b.p. 75-765” at 14 mm, [ag $754’ (c = 4.77, EtOH);U*“*U by the same 
procedure (+)+amylvinylcarbino1. [a&’ +137” (c - 743. EtOH),“*“ gave in 83% yield (-j-3- 
octanol, b.p. 73-75’ at 13 mm, [ag -614” (c = 5.2, EtOH).“*“*“ 

The cnantiomcric 3-octanol.s (Id; 13-O g, @l mole) in 15Oml dry buncne were oxidized with 
46.5 g (@l mole + 5 % excess) Pb(OAc),, in the presence of 119 g (01 mole -!- 10% excess) anhy- 
drous CaCO,. The reaction was compkte after refluxing for 8-10 hr. 

After removal of the solvents from the neutral benzn&k extract, the products were distilled 
and separated into two fractions, b.p. 12&146” at 760 mm and b.p. 63-98” at 40 mm, respectively. 
leaving a reaiduc (1.2-2.2 g). The components of the first fraction (5.76 3, containing cis- and 
rruns-IId, wcrc separated by preparative gas chromatography on a TCEP column (6 m x 8 mm) at 
75”. and those of the second fraction (5.86~4 g) on an Apicwn L column (4 m x 6 mm) at 125” (in 
both cases H Sow rate 100 ml/mm). The following products were obtained? 

Prodwzt 

_ ---___-- --- 
cis-25-Dicthyltetrahydrofuran 

rrun.r-2,5-Diethyltetmhydrofuran 

2-Pentyl acetate 

I-Pcntyl acetate 

unrwbctcd 3-octaJlol 

3-Octyl formate 

3-OctyI acetate 

Yield (%) 

From (- )-3-octanol 
------- 

18.2 

24.0 

056 

0.42 

7.5 

18.0 

l-3 

14.5 

From (.r.>3-octanol 
-- ---_ 

16.9 

21.4 

@70 

661 

9.0 

16.2 

1.2 

12.7 

Similar results and the same order of elution of the isomeri c ethm (cLt shorter retention time) were 
also obtained with other columns (PEG, Apicron L, Silicone GE SF-96). 

From (-)_3-octuno/. cir-IIAd, b.p. 14&142”, e 1.4168, no optical activity; rronr-IIRd. b.p. 
143-144*5”.~~ 1*4191,[a~ -6*2CP(c = 9-22,EtOH)$’ ratiocir/rrmu - 43:57. From(+)AxruwI. 
cLr_IIAd. b.p. 14&142”, ng l-4170, no optical activity; rrun.r-II&i, b.p. 143-144”. # 1.4191. [a$’ 
+7*47” (c = 4.85, EIOH);~ ratio c&/rronr = 44:56. 

The aoctate of (-)-3octanol (IVd). isolated after the oxidation, b.p. 18p190”. ng l-4150, [a&’ 
i-4.78” (c = 5.76. EtOH). was identical with an authentic IVd. b.p. 187-189”. e 1.4152, [z$’ 
+493” (c _ 5.82, EtOH),U*U*” pmpared in 70-5x yield. from (-)-3octanol. Ac,O and pyridinc 
(rdIuxing for 6 hr). and purified by gas chromatography on an Apiczon L column (4 m x 6 mm) 
at 130” (flow rate 100 ml/min). 

Cydizdon 0/3.6-ock~adiol. Cyclization of 3,WoP (16 g) by means of bcnzencsulphonyl 
chloride (19.3 g) in pyridinc (34 g),ls afforded in 70% yield (98 g) a mixture of cis- and rrur-2,5- 
dicthyltctrahydrofuran (b.p. 140-143”), which was separated by gas chromatography on a PEG 
column (6 m x 8 mm) at 62” (H flow rate 87 ml/mm). cir-IIAd. b.p. 14&141”, ng l-4205; rrun.+IIRd, 
b.p. 142-144”. g 1.4222; cis~rm~~ ratio = 42:58. 

Raney nickel hy&qptwtion of f5-dkthylfnran. 2.5Diethylfuran. b.p. 138-140”. ng 1.4510, was 
prepared by the hydrazinc hydrate reduction of 2-aatyl-5-cthylfuran,L1 which was itself obtained 
according to the squcnoe: furan + 2-aatylfuran’~ - Z-cthylfuran~i + 2-acetyM-ethylfuran.~1 

*’ R. H. P&ckard and J. Keynonn give for (+)-3-octanol [zg + 1 l-13” (c N 5, EtOH). According to 
this value, the optical purity of our cnantiomcrs would be: 67.7% for (+)&octanol and 55.2 % 
for ( - )_3-odanol. 

u Y. R. Naves, Helo. Chim. Acta 26, 1034 (IW3). 
* For the optical purity of these (-)- and (+)-rrMnthm set Ref. 47. 
“J. Kenyon, /. Gem. Sot. 105.2226 (1914). 
‘i M. F&on and P. Rarangcr, &II. Sot. Chim. Fr. 1311 (1957). 
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Freshly distilled 2,Sdkthylfuran (31 g. O-25 mole) in 2S ml dicthyl ether was hydrogenated aa da 
scribed for 2,Sdimcthylfumn (see above) and atTordcd 25-6 g (80%) of 2,5dicthyltetrahyd, 
b.p. 140-142”. n,, I* 1.4209 which, according to gas chromatography. mts only the c&+-ther , 
(IlAd). 
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