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Synthesis of derivatives of (§5)-2-alkanols, components
of pheromones of Drosophila mulleri and Rhyzopertha dominica,
from (S)-(+)-3,7-dimethylocta-1,6-diene
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Eftective routes for the synthesis of (.9-2-acctoxytridecane, the sex pheromone of the
truie iy Drosopinla mulleri, and (Si-1-methyvibutyl 2-methyl- and 2 4-dimethylpent-2£-
cnoates, components of the aggregation pheromone of the lesser grain borer Riopertha
dominica. were developed on the basis of (3)-4-methvlhex-3-en-1-y1 tosvlate accessible from

(5)r-t+)-dihvdromyreenc.

Key words: (.5)-2-acctoxyvtridecane, (S)-tridec-2-yl acetate, (5)-(+H)-3.7-dimethvlocta-
1.6-dicne. dominicalur, (S)-4-methyvthex-3-cn-1-o0l. (S)-pentan-2-o0l. cross-coupling.
Baeyer—Villiger ceaction, Wacker— Fsup reaction, pheromone.

Previously, sclective trunsformation of cnantio-
merically enriched (ee ~309%) (8)-(-+)-3.7-dimethvlocta-
1.6-dicne (1) into (5-(+)-4-methylhex-5-en-1-o0l (2)
by selective epoxidation? or ozonolysis? at the trisubsti-
tuted double bond and the use of the product in the
synthesis of several inscet pheromones have been re-
ported.

In this work, we investigated the synthetic potentiad
of unsaturated alcohol 2 based on sclective transtorma-
tons of its tosylate ¢3) in relation to the synthesis of
three componenis of inscct pheromones (8. 10, ).
derivatives of (8)-2-alkanols.

One of the approaches that we propose for the prepa-
ration of (5)-2-acetoxvtridecane (8), the sex pheromone
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ot the fruit fly (Drosophile mulleriy. which has been
synthesized previously using cither cnzyvmatic transfor-
mations3-# or an enantiodifferentiating SAMP reagent 3
is based on the catalyvtic cross-coupling of tosvlate 3 with
octylmagnesium bromide. In addition to (5)-3-methyl-
tetradec-1-cne (4). the recaction product thus obtained
contained 23% hexadecane, difficult to separate, which
resulted from homocoupling of the Grignard reagent and
was separated in the next step. Consccutive oxidation by
molccular oxyvgen in the presence of a palladium cata-
lyst, first, of alkenc 4 and then of the resulting
(S5)-3-mcthyltetradecan-2-one (5) (Scheme 1) under the
conditions of regio- and stercospecific Bacver—Villiger
reaction completed the svathests of pheromone 8 in an
overall vield of 40% based on the starting dicne 1.

An alternative. tess effective (overall vield 20%) path-
way to chiral acctate 8 consists of oxidative transtorma-
tion of vinyl tosylate 3 according to Wacker—Tsuji to
give ketone 6 and Bacyer—Villiger transformation of 6
mnto acctoxy tosvlate 7, which is then involved nto
chemosclective (non mvolving the acctony group) cross-
coupling with the magnesiumcuprate reagent gencrated
from n-octyl bromide.

The reduction of diester 7 on treatment with LiAIH,
proceeding with reiention of tihe configuration of the
chiral center resutted in the syvithesis of enantiomerically
cnriched (5)-pentan-2-ol (9), which was then readily
transformed? into dominicalur-1 (1) and dominicalur-2
(11, which arc components of the aggrcgation phero-
monc ol the lesser grain borer (Rhiyzopertha dominica)y.

Experimental

IR spectra were recorded on o UR-20 mstrument i thin
fitms. 'H NMR speetra (8) were recorded on a Bruker AM-300
spectrometer (operating at 300,13 MHz) in CDCI5 using Me,Si
as the standard. Chromatographic analysis was carried out on a
Chrom-3 instrument (column fength 1.2 m: silicone SE-30
(3%) on Chromaton N-AW-DMCS (3.16—0.20 mm) as the
stationary phase: operating temperature 30--300 <C): helium
was used as the carrier gas. Optical rotation was measured on a
Perkin-Efmer-241-MC polartmeter. Solvents were dried by stan-
dard procedures:” THF and E6,O were distilled from DIBAH
prior to the reaction. Commercial samples of chemically pure
grude 1-octvl bromide (Ercvan plant of chemicalsy and LialH,
{USSR) were used as recerved: commercial TsCl (pure grade.
Shostka plant of chermicalsy was recrvstallized from CHCL;: and
Li-CuCly was preparced by a known procedure 3 Chromato-
araphy was carried out on silica get L (40-= 100 ym)y, Chemapol
(Czeeh Republic). TLC monitoring was carried out on Si0O-
(Silufol, Czech Republic) using petroleum ether and a petro-
leum cther—Et,O misture (2 0 1) for clution. Petroleum ether

with b.p. 40—71 °C wus used tor chromatography. Oxidation of

ketones 5 and 6 was performed using MCPBA (Fluka), which
contained 33% mayjor component according to lodometric
titration.

(S)-3-Methyltetradecan-2-one (5). Tosvlate 371 (ee ~30%)
(6.28 g. 23.4 mmob) in 37 ml. of anhydrous Ei,O was added
with stirring (Ar) at =30 °C to a solution ot the Grignard
reagent prepared trom -octyl bromide (9.03 g, 46.8 mmol) and
Mg (1.25 g, 32,1 mmol) in 47 mL of anhvdrous THF. The

mixture was cooled to =70 °C, and a 0.2 M solution of
Li;CuCly in anhydrous THF (117 mL) was added dropwisc.
The reaction mixture was stiered for T h at =70 °C, diluted with
100 mb of GO, and poured into 60 ml of a cold saturated
sotution of NHLCL The organic layer was seoarated and the
agueous laver was extracted with E5O (3230 mb). The extracts
were combined with the organic layer, washed successively with
satucated solutions of NHCl and NaHCO; and with brine,
dried with MgSQO,. and concentrated to give 3.27 ¢ of a product
that contained. according to GLC, 77% olefin 4 and 23%
hexadecane. IR viem™: 930, Test (C=Cy 3100 (=CHa).
CuCl (190 g. 1.9 mmol) was added at 60 “C 1o a mixture of
PACl, (0.34 ¢ 19 mumobh), THF (173 mbL). and H,0 (19 ml)
Then Oy was passed through the reaction mixture with vigorous
stirring for 3 min at a rate of 3 L ™', the product prepared
above (3.20 ¢) was added. and O, was bubbled through the
reaction mixture at a rate of 3 L h™! for 6 h (60 °Cy. The
catalvst was filtered off, and the filirate was diluted with
100 ml of CHCIy, washed with 3% HCT (3250 mL) saturated
with brine, dricd with MgSO,. and concentrated. The residue
was  chromatographed on Si10, 1o give 345 g of an oily
compound 5 (66% based on 3y, )™ #0.357 (¢ 30.0, CHCl)
Found (%) C. 79690 Ho 1321, C):H4,,0. Caleulated (%)
C. 79538 HL 13360 IR vyem ™ 1712.4C=0) TH NMR: 0.81
(L3 HLHUT, S= 0.8 H2) 0,99 (d, 3 HL MeC). /= 6.7 Hry
P8 om, 20 Ho CHy: 2.06 (s0 3 HL Hich: 2.39=2.30 (m.
I H. H3p

(S)-4-Methyl-5-oxohex-1-yl tosylate (6). Oxveen was
bubbled at a rate of 3 L b1 for 1k through a minture of PdCl,
(0.50 g, 2.8 mmol), CuCl (2,68 g. 271 mmoh), DMFE (f4 mbL).
and H>O0 (1.8 mb) stirred at 22 °C. Tosylate 3 (632 ¢,
243 mmoly as an oib was added and Op was passed at g orate
ot 3 L k™! ofor 12 h. After the reaction was over (TL.C
monitoring). 10% HCL (8 mi) was added. the mixture was
stirred for Foh and extracted with EGO (4230 mL). and the
extract was wished successively with FLOL with o saturated
sofation of NaHCO;. and with brine and dried with Nu,S50,.
Evaporation of the sotvent zave 4.36 ¢ (06%) of keto tosykate 6.
IR, v/em™' 1032 (H;C—0): [176, 1336 (S=0): 1596 (Arn):
1712 (C=0). W NMR: 107 (dy 3 HD McCidy, J= 7.0 Hae
130—1.50 tmo b HOH()): 133173 amc 4 HO H2) Hid)):
2002 50 3 L H): 243 50 3 HL Me—An: 400 (. 2 HL H(.
J=62 Hz): 7.36 and 7.79 (both d. 4 H. H=Ar. J = 8.0 Hz).

(5)-5-Tosyloxypent-2-yl acetate (7). A solution of tosylate
6 (440 ¢, 135 mmoly in 7 mlL of CHCI; was added dropwise
over a period of 10 min (0 °C) to a stirred suspension of
MCPBA (3.24 2. 16.7 nunoly v 20 mL of anhvdrous CHCL;.
The muxture was stirred for 24 h at =26 °C. diluted  with
200 ml of ELO. washed successively with o 5% solution of
NaaSQj;. a saturated solution of NaHCO; and with brine, and
dried with MgSO,. Eviporation of the sobvent gave 516 g
(68%) of diester 7 as an oil. IR, v/em ™' 1043 (H,C—O0): 1176,
1336 (S=0): 1250 (0—C—0); 1610 (An: 17353 (C=0y.
YH ONMR: 118 (d. 3 H. CiH;5 /= 6.0 Hz): 1L31—1.75 (m,
4 H, HG) Hid 200 (s 53 H, MeCOsk 245 (s 3 HL
Me—Ar: 403, 2 H, H(3). J= 6.0 Hz): 4.79—=390 (m. | H.
Hi2))y 7.30 and 7.79 (hoth d. 4 H, H—Ar. J= 8.0 Hz).

(8)-Tridec-2-y! acetate (8). A. Kctone 5 (3.00 g,
13.3 mmol) in 3 ml of CHCly was udded dropwise 10 a
suspension of MCPBA (435 ¢, 145 mmoh in 20 ml, of
anbydrous CHCIy at ~20 °C: The reaction mixture was stiryed
tor 8 h at =20 °C. diluted with 200 mlL of E,0. washed
successively with a 3% solution of Nu,SO40 a saturated solution
of NaHCO; and with brine. dried with MgSQO,. and concen-
trated. The residue was chromatographed on Si0; to give
381 ¢ (829%) of acctate 8 as an oil, Jef, T +2.02° (¢ 123,
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hexane): of. Ref. 30 |afp?® +4.31° (¢ 0.31. hexane). The
'H NMR and IR spectra were identical to those described
previously.s

-

B. A solation of tosvlate 7 (1.30 ¢, 4.3 mmol) in 7 mbL of

anhydrous THEF was added dropwise with stirring av =73 °C
(Ar) to a solution ot the Grignard reagent prepared  from
n-octvl bromide (119 g, 6.2 mmol) and Mg (0.16 ¢, 6.7 mmol)
in 6 mL of anhyvdrous 0. Thena 0.2 M solution of Li>,CuCly
in THF (0.24 mi) was added. The reaction mixture was stirred
(=70 °C. t hy =10 °C, 2 h: 25 *C, 2 h). pourcd nto a cooled
solution off NH,Cland extracted with E1,O (3230 mbL). The
combined coxtract was washed successively with brine, a satu-
rated solution of NaHCO,. and again with brinc. dricd with
MeSOy. and concentrated. The residue was chromatographed
on Si0> to give 0.60 g (38%) of acctate 8 identical 1o that
obtatned by procedure A

($)-Pentan-2-0l (9). LiAlH; (014 g0 3.7 mmob) was added
with stirring (0 °C. Ary) 1o a solution of accroxyrosylate 7
(100 2. 3.3 mmoby in 20 mbL ot anhydrous 1,0, The reaction
mixture was sinred for 4 hoat 0 °C, H-0 (0.2 mL) was added,
the temperature was aised to ~20 °C, the mixiure was stirred
for 3 ho and the preapitate was filtered off and washed with
50 ml of E60. The combined fitrate was dricd with
NSOy and concentrated to give 0.23 g (79%) of alcohol 9.
ot #5427 (¢ 3. CHC) of Refl 6 o™ +11.34° (¢ 5.
CHCH). The TH NMR spectral parameters were identical to
those deseribed previously.®

(5)-1-Methyibutyl 2-methylpent-2 E-enoate (10) was pre-
parcd by a procedure described previonsiv® from alcohol 9
(030 ¢ 3.7 mmol). 2-mcethyipent-2E-cnoyl chloride® (0.65 g
4.9 mmol), and Py 3.2 mbLy in 1.6 mL of Et;0. The reaction
zave 098 2 (94%) of ester 10, Jod ™ #1547 (¢ 2, CHCL): of.
Ref. 6: Jefy,™ +30.14° (¢ 4. CHCIY. The "H NMR speeteal
parameters were identical to those described previousiv.®

($5)-1-Methylbutyl 2 4-dimethylpent-2L-enoate (11) was
prepared by a procedure descnibed previouslv® from alcohol 10
(0.30 ¢. 5.7 mmoly. 2.4-dimethylpent-2£-cnoyl chloride®

(0.64 g, 4.4 mmob, und Py (3.2 mbL) in (.6 mL of E1,0O. This
gave 1.07 g {95%) of ester 11 fafp™ +13.3° (¢ 3. CHCly: o
Ref. 6: |a]p™ +32.95° (¢ 3. CHCIy). The 'H NMR spectral
parameters were identical 1o those described previously 8

This work was a part of the Federal Target Program
"Integratsia” (contract No. A 0003).
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