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Figure 1. Two components of Oriental beetle sex pheromone.
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Scheme 1. Reagents and conditions: (a) DHP, PPTS, THF, 71%
(b) PCC, MC, 82% (c) TPP, chlorobenzene, 79% (d) n-BuLi,
THEF, 75%.

1,5-pentanediol (3)3} 1-bromoheptane (6)= ©]-8-5}7 (£2)-C12
A4S WERAT] (Scheme 1). Wittig B2 )31 aldehyde
71& 9H&7] 93] diol 39] §F OH 7] & 3,4-dihydro-2H-pyran
(DHP)S.2 H F 3¢t} o|u = OH7} DHPZ R 3 &= H
HhS- oo 4=&-0] Foj| 70% g o] ER! T} Monoalcohol
4% pyridinium chlorochlomate (PCC)Z AFS}A] A pentanal 55
A Z 3G ). gHH, 1-bromoheptane (6)2- triphenylphosphine
(PPhs)2} chlorobenzeneo]| A] HF-3-A] A heptyltriphenylphosp-
honium bromide (7)& W& %121, t}2 aldehyde 52} phos-
phonium bromide 7-& 7+% 7] n-BuLi® 2 Wittig couplings}
oq 7-C12 9:]:61— 8& '6Lk] o]_oﬂr;]_
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Scheme 2. Reagents and conditions: (a) IN HCl, MeOH, 99%
(b) PBr3, pyridine, ether, 70% (c) i) Mg, THF ii) Ac,O, 75%.
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#| 2 29] Z-4 & 19] 7|2 242 C12 bromide (10)E £&
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Pentan-1-0l-5-THP ether (4)

1,5-Pentanediol (10.0 g, 0.096 mol)Z} PPTS (0.20 g, 0.80 mmol,
0.0083 eq)& STt of Wi A4 X3} A 7] 3= dry methylene
chloride (MC) 100 mLof| &=}, t}2 DHP (10.5 mL, 0.115
mol, 1.2 eq)& A 43| F71stgich. A2oA 3 h vkg &
Aetsto] & A A s o, A ™ (SiO,, EtOAc/Hexane
=1/1)°o. &2 Ea] A A|3}o] THF ether 4 (12.8 g, 71%)5 A AT}
IR (CHC13) Vmax = 3406, 2939, 2866, 1652, 1455, 1352, 1200

~!; '"H NMR (CDCl;, 400 MHz) & =4.57-4.53 (m, 1H),
3.87-3.81 (m, 1H), 3.76-3.70 (m, 1H), 3.62 (t, J = 6.4 Hz, 2H),
3.51-3.44 (m, 1H), 3.41-3.35 (m, 1H), 1.84-1.74 (m, 2H), 1.73—
1.66 (m, 1H), 1.64—1.38 (m, 10H); *C NMR (CDCl;, 100 MHz)
56 =99.0, 67.6, 62.8, 62.5, 32.6, 30.9, 29.5, 25.6, 22.8, 19.8.
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Pentan-1-al-5-THF ether (5)

PCC (274 g, 0.128 mol, 1.5 eq)5 E33t= dry MC 400 mL
Lolof 4 (16.0 g, 0.085 mol)E F-7}3tc}. Al2ofA 2 h vk
SAIZ] & celite= filterd}al 7HQYslo] |1 E A7 8}t
A3 (SiO,, EtOAc/Hexane = 1/4) 0.2 H-2] & A|5}0] aldehyde
5(13.0 g, 82%)= 3A3}A T IR (CHCL3) Vinax=2941, 2869,
2722, 1725, 1200, 1121, 1077, 1034 cm™'; 'TH NMR (CDCl;,
400 MHz) 8 =9.76 (t, J= 1.8 Hz, 1H), 4.58—4.54 (m, 1H), 3.86—
3.80 (m, 1H), 3.77-3.71 (m, 1H), 3.51-3.45 (m, 1H), 3.39-3.35
(m, 1H), 2.46 (td, J=7.2, 2.0Hz, 1H), 2.37 (t, J= 6.8Hz, 1H),
1.85-1.45 (m, 10H); *C NMR (CDCl; 100 MHz) & = 202.8,
99.0, 67.1, 62.5, 43.7, 30.8, 29.2, 25.4, 19.7, 19.1.

(Z£)-5-Dodecen-1-THF ether (8)

1-Bromoheptane (20.0 g, 0.11 mol)Z chlorobenzene 100 mLo]|
=9l &, TPP (32.0 g, 0.12 mol, 1.1 eq)E gL 100 (’Coﬂfﬂ
SFEA AT 24 h ¥ & & Ao g A3 & A7)
AAL filerdtal AZX3E & heptyltriphenylphosphonium
bromide (7) (39.0 g, 79%)E A 23} t}. t}2 bromide salt
7 (28.1 g, 0.064 mol)2 3£ 3}+3}+= dry THF (300 mL) 8-99-2
—40°C2 YZ+35F % 2.5M n-BuLi (30 mL, 0.07 mol, 1.09 eq)<
931 Aol 2h 5 AT thal v ERES
—70°C&2 Yz} X171 % aldehyde 5 (13.0 g, 0.07 mol, 1.1 eq) S
_'_7]‘01__,’1 Q_']: 305 EO}- H}.Q.A]?:lt,]— oo % 2-3 H]— Qo _Q_ H}

=of b8t vkg& F=A171
T
H(Si0,, EtOAc/Hexane = 1/9)0. 2 2] A5} Cl12
A2 717 BFHE 8 (14.0 g, 75%) S A 25T} IR (CHCh)
Vmax = 3005, 2926, 2856, 1456, 1260, 1200, 1077, 1034 cm™!;
'H NMR (CDCl;, 400 MHz) & = 5.41-5.3 (m, 2H), 4.56 (t, J =
6.8Hz, 1H), 3.89-3.84 (m, 1H), 3.76-3.70 (m, 1H), 3.52-3.47
(m, 1H), 3.41-3.35 (m, 1H), 2.08-1.99 (m, 4H) 1.86-1.79 (m,
1H), 1.74-1.67 (m, 1H), 1.63—1.49 (m, 6H), 1.46-1.38 (m, 2H),
1.34-1.26 (m, 8H), 0.88 (1, J = 6.8Hz, 3H); 3C NMR (CDCls,
100 MHz) & = 130.4, 129.6, 98.9, 67.6, 62.4, 31.9, 30.9, 29.9,
29.5,29.1, 274, 27.2,26.6,25.7, 22.8, 19.8, 14.3.
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(2)-5-Dodecen-1-ol (9)

THF ether 8 (14.0 g, 0.052 mol)& methanol 300 mLef| =
¢l 4ol IN HCI 12.6 mLE F7}skaL A-2of| 4] 2 h &<t
S AFH T 8 E A A S etheret HHOR FE3)0] &
| & Feiviadiee s AxA &, 8E AA
AH(Si0,, EtOAc/Hexane = 1/4)0. 2 Ha] A A|3}4
9951 g 99%)2 343} %1c}. IR (CHCl) Vinax = 3326,
3004, 2926, 2856, 1456, 1066 cm™'; 'H NMR (CDCl;, 400 MHz)
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§=541-530 (m, 2H), 3.64 (t, J = 6.4Hz, 2H), 2.08-1.98 (m, 4H),
1.61-1.54 (m, 2H), 1.45-1.39 (m, 3H), 1.34—1.23 (m, 7H), 0.87
(t, J= 6.8Hz, 3H); *C NMR (CDCls. 100 MHz) § = 130.5, 129.4,
63.0,32.5,31.9,29.8, 29.1, 27.4, 27.0, 26.0, 22.8, 14.2.

(2)-1-Bromododec-5-ene (10)
Alcohol 9 (9.51 g, 0.052 mol)E- dry ether 30 mLof| =91 &
0°Co]| A] ether 10 mLo]| 3]4 = PBr; (7.85 g, 0.027 mol, 0.5
eq)®} dry pyridine 0.25 mLE £-7}5}3L 3 h < 9F-S-A1 4
o 9HS BHES Ao Bof o] WSS £HA|7] L ether
2 Z=&3l9th £7] =& £} sat. NaHCO; 4=
A2 5 anhydrous Na,SOs2 AZAFH T} Euf& A A%t
S A2 52 AH(SIO,, EtOAc/Hexane = 1/9)0. 2 B A
A 5Fo] bromo 3= 10 (8.9 g, 70%)2 ¢ 21th. IR (CHCL3)
=3006, 2956, 2926, 2855, 1457, 1250 cm™'; '"H NMR (CDCl;,
400 MHz) 6 =5.44-5.29 (m, 2H), 3.41 (t, J = 6.8Hz, 2H), 2.10—
1.89 (m, 4H), 1.9-1.83 (m, 2H), 1.54—1.48 (m, 2H), 1.38-1.24
(m, 8H), 0.89 (t, J = 6.8Hz, 3H); 3*C NMR (CDCl;, 100 MHz)
8=1309, 1289, 34.0,32.5,31.9,29.8,29.1,284,274,264,22.8, 143.

_Q_oﬂ o7

(Z)-7-Tetradecen-2-one (1)
iE’H Fo| LE EZ3h= Mg (1 g)°fl dry THF (135 mL)o]|
+5-9] bromo 3}3HE 10 (8.9 g, 0.036 mol)=F HE H 715}
3 G2 vhako] wg ATk W] ofu Le 4] 109
HFE 718l 40 °Cofl A 1027t BH-A| Z{ T, T acetic
anhydride (3 60 mL, 0.038 mol, 1.06 eq)& 71314 24 h
A7 3, NHiCIE of7t 2 o] 5 wj7hA] o] ¥h-3-
FTAANRH. SIS A AT £, ether®t NHiCl -G H o2
%8]—"!, 7] & 25952 A2 F anhydrous Na,SOs 2
AZ A S E A AT & A2E-S AP (SiO,, EtOAc/
Hexane=1/9)°. 2 B 2] AA|5}o] B2 3l¢+& (2)-T-tetradecen-
2-one (1) 5.1 g (75%)2 33 T} IR (CHCl) Vinax = 3004,
2926, 2856, 1718, 1458 cm™'; '"H NMR (CDCl;, 400 MHz) &
=540-5.28 (m, 2H), 2.42 (t, J = 7.2Hz, 2H), 2.13 (s, 3H), 2.06—
1.97 (m, 4H), 1.63—1.55 (m, 2H), 1.38-1.26 (m, 10H), 0.88 (t,
J = 7.2Hz, 3H); *C NMR (CDCl;, 100 MHz) & = 209.3, 130.6,
129.3,43.8,31.9, 30.0, 29.8,29.4,29.1, 274, 27.1,23.6, 22.8, 14.2.
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