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SYNTHESIS OF THE HONEY-BEE ATT RACTANT
13-HYDROXY-2-OXOTRIDECANE
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13-Hydroxy-2-oxotridecane, which is isolated from extradEwafdia hupehensiBode honey-bee eggs and
actively attracts honey bees, is synthesized via ozonolysis of 1-methylcyclododecene and tetradec-13-en-2-
one, the product from monoalkylation of the acetoacetic ester with 1-bromo-10-undecene followed by
decarbethoxylation, with further reduction of the intermediate peroxides using NaBH(OAC) .
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13-Hydroxy-2-oxotridecanédy is isolated from extract &vodia hupehensiBode honey-bee eggs and actively attracts
honey bees [1]. The synthesis of compofinih exhaustive ozonolysis of the double bonds in 2-methyl-1,13-tetradecadiene
(prepared via condensation of 10-endnylbromide and mettajlylchloride) followed by selective reduction by NaBH(OAC)
of the aldehyde function in the intermediate 12-oxotridecanal has been reported [2].

We developed new approaches to the synthesis of attract@ne of these is based on selective transformations of
the product from monoalkylation of the acetoacetic ester with 1-bromo-Jld:emel?) from undecylenic acid by the literature
method [3]. Decarbethoxylation of the unsaturated ketoe3temder standard conditions [4] gives the key intermediate
tetradec-13-en-2-ond) ozonolysis of which followed by reduction of the peroxide with NaBH(QAc) [5] avoids the preparation
of the unstable 12-oxotridecanal and increases the overall yield of comp¢caidulated based on bromigefrom 41 to 71%.
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A shorter and effective synthesislofises ozonolysis of 1-methylcyclododeceie frepared from cyclododecanone
(5) according to the literature [6] and direct reduction of the peroxides using NaBH(OAc) . The yiéigiwaased on starting
olefine6.

EXPERIMENTAL

IR spectra were recorded on a UR-20 instrument as thin layers. NMR spectra were taken on a Bruker AM-300
spectrometer (working frequency 300.13 MHZz'or H and 75.47 MHZfor C) in £DCI . The internal standard was chloroform
(impurity of protonated solvent in PMR,7.27 ppm; ir® C NMR, the average CLRCI signad &7.00 ppm). Chromatography
was performed on a Chrom-5 instrument (column length, 1.2 m; stationary phase, SE-30 silicone (5%) on Chromaton N-AW-
DMCS, 0.16-0.20 mm), working temperature 50300 C, He carrier gas. Analytical data corresponded to those calculated.

Ethyl-2-acetyltridec-12-enoate (3). A solution of sodium ethylate [prepared from Na (0.85 g, 36.7-10 g-at) in
absolute EtOH (20 mL)] was treated under Ar &t 20 C with acetoacetic ester (5.26 g, 40.4 mmole), heated to boiling, and treated
with bromide2 (4.05 g, 17.4 mmole). The reaction mixture was boiled for 18 h (TLC monitoring), cooled, and filtered through
a Schott filter. The solid on the filter was washed with EtOH and evaporated. Yield of con3pdusiig (89%). IR spectrum
(KBr, v, cm™): 920, 1010+C—H), 1050, 1275 (C—-O—C), 1645<C), 1715 (GO, ketone), 1750 (€0, ester), 3090 (CGHCH,).

PMR spectrum (CDGI §, ppm, J/Hz): 1.30 (3H, t, J = 6.5HGCH,0), 1.20-1.40 (16H, m, H-3—H-10), 1.99 (2H, m, H-11),
2.18 (3H, s, H CCO), 3.33 (1H,t, J = 7.4, H-2), 4.15 (2H, q, J = 3.1, H CO), 4.85-5.00 (2H, #), B.&B-5.83 (1H, m, HE).

BCNMR (CDCE): 14.00 (g, HCCH,0), 28.61 (g, HCCO), 27.28, 28.09, 28.81, 28.99, 29.06, 29.19, 29.34, 29.43
(t, C-3—C-10), 33.70 (t, C-11), 59.82 (d, C-2), 61.14 (t,CH O), 114.01 (t, C-13), 139.07 (d, C-12), 169.83 (s, C-1), 203.27
(s, K,CCO).

Tetradec-13-en-2-one (4).A solution of esteB (2.65 g, 9.4 mmole) in absolute DMF (27 mL) at room temperature
was treated with Lil (3.27 g, 24.4 mmole), boiled until,CO evolution ceased (~12 h), cooled, extracted witlt-butytgther
(200 mL), washed swessively with saturated Ma, S;O and NaCl solutions, dried over Na SO , and evaporated. Yield of enone
4,1.60 g (81%). IR spectrum (KBv, cm™): 920, 1010<C—H), 1650 (&C), 1720 (G0), 3020, 3090 (CHCH,). PMR
spectrum (CDG §, ppm, J/Hz): 1.22 (16H, br. s, H-4—H-11), 1.98 (2H, m, H-12), 2.08 (3H; s, H CCO), 2.37 (2H,t,J = 7.3,
H-3), 4.83-4.98 (2H, m, 51 €), 5.68-5.84 (1H, m, HE).

BCNMR (CDCk): 25.20 (t, C-4), 28.73, 29.10, 29.16, 29.18, 29.21, 29.26, 29.32 (t, C-5—C-11), 29.65 (q, C-1), 33.66
(t, C-12), 43.63 (t, C-3), 113.95 (t, C-14), 139.03 (d, C-13), 209.04 (s, C-2).

13-Hydroxy-2-oxotridecane(1). a. An ozone—oxygen mixture (ozonator production, 40 mmale O /h) was bubbled
through a solution of olefing(1.25 g, 14.4 mmole) and glacial AcOH (1.72 g, 28.7 mmole) in CH Cl (40 mL) that was stirred
at -4 to -2 C until 15 mmole of ozone was absorbed. The reaction mixture was purged with Ar, diluted,with(ZHndl),
and treated with stirring (10 C) with a previously prepared suspension of NaBH(OAc) [prepared by treating a solution of glacial
AcOH (11.9 g, 198.0 mmole) in GH £1 (20 mL) with a suspension of NaBH (2.5 g, 66.0 mmole)in LHCIML) followed
by stirring for 2 h]. The reaction mixture was heated to room temperature, stirred for 3 h, coofed to 10 C, and treated with
NaOH solution (4.5 g in 100 mL water). The organic layer was separated, washed successively with satyrated NH Cl solution
and water, dried over Na SO , and evaporated. Yield 25 g (98%), mp 54.0-54.5 C [2].

IR and PMR spectra were identical to those reported in the Iite[a]urg'c NMR spectrum (CDGI ): 23.68 (t, C-10),

25.63 (t, C-3), 28.98, 29.21, 29.26, 29.26, 29.34, 29.41 (t, C-4—C-9), 29.67 (g, C-1), 32.58 (t, C-2), 43.67 (t, C-1B), 62.69 (
C-1), 209.56 (s, C-13).

b. Ozonolysis of cycloolefin€ (1.00 g, 5.55 mmole) under the conditions descritbedergavel (1.06 g, 89%)

identical to that obtained from experiment
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