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In their attempted synthesis of 6,9,10-trimethyl-9-hydroxy- 

undeca-3,5-dien-2-one, a precursor of a-irone, Mouseeron-Canet 

end coworkere (2) reported that 6-methyl-6_hydroxydihydrogera- 

niol I (R&I) failed to undergo the Oppenauer oxidation in 

acetonic medium. The hydroxydienone in question haa been, how- 

ever, euccessfully eyntheeized by UB (1) by using a modified 

Grignard reaction involving the intermediate methylgrignard of 

6-ketodihydrogeraniol VI end ecetone. also, contrary to the re- 

port of the French group we found that the Oppenauer oxidation 

of glycol I (R&i) efforded es the major reaction product (70%) 

2,5-dimethyl-5-ieopropyl-2-(4~oxopent-2*-en-l*-yl)-tetrahy~o- 

20 
furan V (b.p. 105-108" at 1 mm., nD 1.4695, eemicarbezidosemi- 

cerbazone m.p. 176-177O <EtOH), Calcd. for C16H32N603: C, 53.9; 

H, 9.65; N, 23.6. Found: C, 53.38; H, 9.37; N, 23.6; 2,4-dinitro- 

phenylhydrazone, m.p. 100° (EtOH), Calcd. for C20H28N405: C, 59.40; 

H, 6.98; N, 13.85. Found: C,59.12; H, 6.88; N, 14.-; 4-phenylsemi- 

cerbezone. m.p. 158-158.5' (EtOH), Calcd. for C21H31N302: C, 70.53; 

H, 8.74; N, 11.75. Found: C, 70.29; H, 8.97; N, 11.92). 
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The 

al60 the 

formation of the tetrahydrofuran ring system was 

predominant reaction when glycol I (R=H) was 

treated with strong bases or acids. Thus, when I (R=H) 

was distilled over a pellet of NaCH around 220' it afforded 

2-(2,5-dimethyl-5-isopropyltetrahydrofuran)-ethanol II 

(b.p. 82-85' at 2 sun., r$ 1.4545, Calcd. for C11H2202: 

C, 70.93; H, 11.85. Found: C, 71.41; H, 11.77) as a mixture 

of two stereoisomers in nearly equal proportions. 

Oppenauer 

CH20H -A+ NaCH 
> 

I II V 

KNSO 

hl7 
4 

cr03 
U 

LiAlH, 

acetone ?. un- 0 4 

H H 
III IV 

Dehydration of either I (ii=H) or II with KH304 around 140' 

afforded 2,5-dimethyl-5-isopropyl-2-vinyltetrahydrofuran III 

which appeared as a single peak in gas liquid chromatography 

but consisted probably of a mixture of two stereoisomers (b.p. 

20 74-76' at 20 mm., nD 1.4410, Calcd. for C11H180: C, 78.51; 

I 
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H, 11.98. Pound: C, 78.9; H, 12.3). 

Chromic oxidation of II afforded 2-(2,5-dimethyl-5- 

isopropyltetrahydrofuran)-acetaldehyde IV as a probable 

mixture of stereoisomers which appeared, however, as a 

single peak in the gas liquid chromatogram (b.p. 110-112' 

at 20 m., 
20 

n U 1.4465, semicarbazone m.p. 115-115.5° <Bens. 

+ Hexane). Calcd. for C12H23N203: C, 59.73; H, 9.60; N, 

17.41. Found: C, 59.63; H, 9.49; N, 17.70). Reduction of 

IV with LiAlH4 afforded II as the original equimolar mix- 

ture of the two stereoisomeric alcohols. Acetone condensa- 

tion of IV afforded V in good yields as a probable mixture 

of stereoisomers which showed, however, one single peak in 

a 20 M carbowax column chromatogram. 

The structure of IV and its semicarbazone was determined 

by N.M.R.* and was shown to favor the tetrahydrofuran system 

where two a protons are present as against one a proton in an 

alternate tetrahydropyran structure. Indeed the multiplet 

below 87 which may be assigned to these a protons has an area 

about twice as great as that due to the aldehyde proton. 

The possibility of the aldehyde being a 1:l mixture of 

stereoisomers is to be considered in view of the presence of 

eight clearly resolved peaks in the methyl region where one 

* We are grateful to Prof. Martin Saunders of Yale University 
for the NMR curves and the interpretation of the tetrahydro- 
furan structures of II, III and IV. 
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would expect four of an area 1.5 protons for the isopropyl 

group. Similar COnClWiOn8 on the tetrahyd.rOfUran 8y8tem 

were derived from the N.&P. studiee of II and III. 

yinelly, the eucceosful dehydration of a series of 6- 

alkyl homolog8 of I with the exclusion of cyclic deriva- 

tiVe8 wa8 achieved by prolonged heating with acetic anhydride. 

Thus, two or three i8cmeric 6-alkyl eubstituted geranyl 

acetate8 (VII) were ueually obtained in each eerie8 in which 

the newly formed alkene bond8 were dietributed alongeide the 

three available (a,R,y) positions around carbon atom 6 

A- 
VI I VII 

Treatment of I (R=H) with acetic anhydride yielded a 4:l mix- 

ture of isomeric acetate8 (b.p. 95-97' at 1 mm., major I- 

i8Ofnw of VII (R=H), $l 1.4619 with specific = Cl-l2 infrared 

band8 at 6.05 md 11.25 p and minor 6-isomer, 6-methylgeranyl 

acetate, n 
20 
D 1.4690) which was eaponified to a mixture of two 

corresponding y,R isomeric alcohols consisting of 3,7- dimethyl- 

6-methylene-2-octenol VIII (R=H) (b.p. 96-98“ at 2 mm., nE" 

1.4754. Calcd. for CllH200: C, 78.5; H. 11.98. Found: 

C, 79.1; 11, 12.1) accompanied by a small amount (25% of the 
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6-methylgeraniol 

easily separated 

y-isomer of VIII 

at 6.1 and 11.30 

3491 

(3) <nF 1.4812). Both isomers 

by gas liquid chromatography*. 

were 

The 

<R=H) had specific = CH2 infrared bands 

P* Chromic oxidation of the mixture of 

VIII (R=H) afforded a mixture of the two corresponding 

isomeric aldehydes with 3,7-dimethyl-6-methylene-2-octenal 

(y;isomer)IX (R=H) (4) as the major product (b.p. 90-95' 

20 at 2 mm., nD 1.4823, semicarbaxone m.p. 189-190' (EtOH). 

Calcd. for C12H21N30: N, 18.83. Found: N, 18.67) and 6- 

methylcitral (p-isomer) (3) (I$' 1.4926) as the minor one*. 

R 
VIII IX X XI 

The Y-isomer of IX <R=H) gave upon condensation with acetone 

6,lO-dimethyl-9-methyleneundeca-3-5-dien-2-one X (R=H) (4) 

(b.p. 120-130“ at 1 mm., ni" 1.5230; 2,4_dinitrophenylhydrazone, 

m.p. 155-156' (EtOH) Calcd. for C20H26N404: C, 62.16; 

H, 6.78; N, 14.57. Found: C, 62.32; H, 7; N, 14.16; it 

melted at 135' when mixed with the dinitrophenylhydrazone, 

m.p. 152-153'. derived from an authentic sample of pseudo- 

* We are indebted to Mr. P. Porcaro for 
the isomers on a 20 M carbowax column 
Autoprep. Model A-700. 

the separation of 
in a Wilkins Aerograph 
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ironc) . X <R=H) we8 also obtained through the Oppenauer 

oxidation of VIII. 

!Creatment of X with 85% pho8phoric acid afforded 

a mixture of a-ironcs identical to that obtained from 

Y -irone. Likewi8e, acetic anhydride treatment of the 

higher homologa of I (RrCH5, CzH5 and C&) afforded the 

6-substituted geraniol derivative8 described in Table I. 

Thus, the way to the 6-8ub8tituted iononee XI WOB mede 

po88ible by u8ing the 6-aubrrtituted geranio18 VIII via 

the Oppenauer oxidation or through the intermediate 6- 

alkylcitralo IX to the 9-alkylpseudoionone8 X. The 9- 

alkylp8eudoionone8 X mixture obtained from the Oppenauer 

oxidation of the corre8ponding 6-a.lkylgerani.018 consieted 

u8ually of a mixture of three main ieomers and their cycliza- 

tion with 85% phosphoric acid afforded a mixture of usually 

four main immera of the correoponding 6-alkylionone8 XI 

pO88e88ing a VW pW8illteKlt i.ri.8 note. 

The resolution of tKe different 6-eubstituted isomers 

of VII tbroug3 XI in Table I i8 being further investigated. 
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