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L-(-)-MENTHOL IN THE SYNTHESIS OF KEY SYNTHONS
FOR OPTICALLY ACTIVE METHYL-BRANCHED
INSECT PHEROMONES
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A synthesis of optically dee 4S-methylhexanal, 1-bromo-3S-methylheptane, and 1-bromo-3S-
methylundecane, which are key synthons for several methyl-branched insect pheromones, that is based on
chemically selective transformations of 6-tosyloxy- and 6-iodoisopropyl-4R-methnytatrs that are
available from L-(-)-menthol was proposed.
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We previously reported the synthesis of chiral synthons 6-tosy@panl 6-iodo- 8) isopropyl-&R-methylhexanoates
from L-(-)-menthol {) [1]. These were used in the present work to synthesize opticallypurethhylhexanalg), 1-bromo-%
methylheptanel(l), and 1-bromo-8-methylundecandl@), which are key intermediates for the alarm pheromone of ants of the
CremotogasteandMyrmicagenera), sex pheromones of the peach leafmingmetia clerkellg13), and pine sawflies of
theDiprion andNeodipriongenera 14), respectively. The syntheses of these were also reported [2].
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In order to prepareSimethylhexanaly), tosyloxyeste? was converted by hydride reduction, which occurred at both
esters, into 8 methylhexan-1-ol4), which was oxidized further by the Corey method. The resulting aldebydeaé
transformed into the pheromor® py the literature method [3].

Compound4.1and12 were synthesized using catalyzed cross-coupling of the ioda&stéth( Grignard reagents
and8, which were generated from ethyl-nehexylbromides, to give the isopropyl ester &n#ethyloctanoic ) or
4SmethyldodecanoiclQ) acid, respectively. Alkaline hydrolysis of est8rand10 with subsequent Hunsdiecker reaction of
the resulting acids produced 1-brom@+8ethylheptanel(l), which was converted to the sex pheromone of the peach leafminer
(13) as before [4], and 1-brom@&3nethylundecanel@), a key synthon for the sex pheromone of pine sawflids [6],
respectively.

Thus, the proposed synthesis of optically pugamé&thylhexanal, 1-bromoS3methylheptane, and 1-brom&3
methylundecane, which are key synthons for several methyl-branched insect pheromones, is based on chemically selective
transformations of 6-tosyloxy- and 6-iodoisopropihethylhexanoates, which are available from L-(-)-menthol.
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EXPERIMENTAL

General comments have been published [1].

4S-Methylhexan-1-ol (4). A solution of2 (4.00 g, 11.7 mmol), which was prepared as before [1], in absohfe Et
(24 mL, Ar, OC) was treated with LiAll{(1.32 g, 34.7 mmol), stirred at the same temperature for 1 h, decomposeg®ith H
(4 mL), diluted with E§O (120 mL), and filtered. The filtrate was washed with saturated NacCl solution, dried overMgSO
and evaporated to afforti(0.98 g, 72%),d]2° +8.54 (c 5.3, CDC}), lit. [6] [a]p2° +8.62 (c 3.7, CDC}). IR and PMR
spectra were identical to those in the literature [7].

4S-Methylhexanal (5). A suspension of PCC (2.89 g, 13.4 mmol) in dry,CH (31 mL, Ar, 20C) was treated in
one portion with a solution @f(0.95 g, 9.1 mmol) in dry C}€l, (7 mL), held at the same temperature for 1.5 h, diluted with
Et,O (40 mL), and filtered through a layer b8k (5 cm). The filtrate was evaporated to affér@.86 g, 92%). The IR and
NMR spectra were identical to those in the literature [3].

Isopropyl-4S-methyloctanoate (9). A solution of3 (7.70 g, 25.8 mmol), prepared as before [1], was treated
(Ar, -10°C) with Li,CuCl, in absolute THF (10 mL, 0.1 M) and Grignard reagkmnthich was generated from EtBr (5.30 g,
49 mmol) and Mg (1.30 g, 54 mg-at) in absolute THF (90 mL), held at the same temperature for 6 h, decomposed by saturated
NH,CI solution (50 mL), extracted with & (3 x 70 mL), washed with saturated NaCl solution, dried over Mg&
evaporated. The solid was chromatographed oves G&:MTBE 20:1) to affor® (2.18 g, 54%),d]p2° +4.13 (c 2.6,
CHCly).

IR spectrum (KBry, cntl): 1740 (C=0).

PMR spectrum (CDG| o, ppm, J/Hz): 0.84 (3H, t, J = 6, H-8), 0.90 (3H, d, J = 6g€H 1.19 [6H, d, J = 6,
CH(CHg),], 1.50 (9H, m, H-3—H-7), 2.25 (2H, m, H-2), 4.97 [1H, septet, J = 6.3CEH),].

13C NMR spectrum (CDG): 19.10 (g, C-8), 21.03 (g, GH}), 21.67 [q, CH(El3),], 29.53 (d, C-4), 31.28, 31.85,
32.33,35.22 (all t, C-3, C-5—C-7), 62.73 (t, C-2), 67.51 [d(THy),], 173.30 (s, C-1).

1-Bromo-3S-methylheptane (11). A solution of (2.40 g, 12.0 mmol) and KOH (1.60 g, 29.0 mmol) in MeOH
(10 mL) and HO (2 mL) was boiled and evaporated. The solid was dissolvegdn(28 mL) and treated with a solution of
AgNO; (2.04 g, 12.0 mmol) in hot4® (60°C, 8 mL). The solid was filtered off and dried in vacuo (10-15 mm Hg) aC100
to produce the silver salt (2.52 g), which was suspended in(C&mL), treated dropwise with stirring with 5(1.82 g,

11.5 mmol) in CCJ (4 mL), held at room temperature for 2 h, and then boiled (unglév@ution was complete). The solid
was filtered off. The filtrate was evaporated. The solid was chromatographedh@&i@ne) to afford1 (1.66 g, 83%),
[0]p2L+7.42 (c 3.7, CHCY), lit. [4] [a]p2L +3.72 (c 3.3, CHCY) (ee ~50%). IR and PMR spectra were identical to those in
the literature [4].

Isopropyl-4S-methyldodecanoate (10).A solution of3 (5.77 g, 15 mmol), which was prepared as before [1], was
treated (Ar, -10C) with Li,CuCl, in absolute THF (0.8 mL, 0.1 M) and Grignard reagent, which was generated-from
hexylbromide (6.06 g, 37 mmol) and Mg (0.98 g, 40 mg-at) in absolute THF (67 mL), held at the same temperature for 6 h,
decomposed with saturated MEH solution (40 mL), extracted with £ (4 x 50 mL), washed with saturated NaCl solution,
dried over MgSQ, and evaporated. The solid was chromatographed over(BEDMTBE 20:1) to afford 0 (1.61 g, 42%),
[0]p2° +2.50 (c 0.4, CHCY).
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IR spectrum (KBry, cntl): 1745 (C=0).

PMR spectrum (§Dg, 8, ppm, J/Hz): 0.69 (6H, m,_ GHi, H-12), 1.06 [6H, d, J = 6, CH(GMH], 1.31 (17H, m,
H-3—H-11), 2.13 (2H, m, H-2), 5.20 [1H, septet, J = 6.2(ClHb)].

13C NMR spectrum (gDg): 19.02 (g, C-12), 20.55 (q, GH), 21.83 [q, CH(El5),], 23.55 (t, C-11), 27.77 (t, C-6),
28.72, 29.32, 29.62 (all t, C-7—C-9), 29.82 (d, C-4), 31.72, 32.04, 32.30 (all t, C-2, C-3, C-10), 35.45 (t, C-5), 67.27 [d,
CH(CHg),], 173.85 (s, C-1).

1-Bromo-3S-methylundecane (12). A solution ofl0 (1.60 g, 6.3 mmol) and KOH (0.85 g, 15 mmol) in MeOH
(10 mL) and HO (1 mL) was boiled for 4 h and evaporated. The solid was dissolve®ilid mL) and treated with AgNO
(2.07 g, 6.3 mmol) in hot water (8D, 7 mL). The solid was filtered off and dried in vacuo (10-15 mm Hg) &Cl@dproduce
the silver salt (1.80 g), which was suspended in,QCl mL), treated dropwise with stirring with B8{0.90 g, 6.0 mmol) in
CCly (3 mL), and worked up as above fol. The solid was chromatographed (§i@exane) to afford2 (1.18 g, 85%),
[0]p23 +4.02 (c 4.4, hexane), lit. [5]d]p2t +4.02 (c 4.5, hexane). IR and PMR spectra were identical to those in the
literature [5].
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