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Cis-1,8-dibromo-4-octene= 0|8t S50 (Grapholita molesta)
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Fig. 1. Three components of Oriental Fruit Moth Sex Pher-
omone.
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Cis-1,8-dibromo-4-octenes ©|83F Ezolettl) A w|22o] QiS04 4]

couplingdle] B8 15 WHE3ich. o] W 4] carbon-
carbon coupling 3= 4¥FE 3] Wl o] x|uk (2)-A A
A3} o] 4] ok EAA o] YUk miA| e
2 dE9 SinezwlollA AAR A3k sl
PE AL RA] ofn] Zo]FAFe] =4E] e
(2)-3-hepten-1-olZF-€] F=% Grignard reagent®}
1-bromo-7-chloropentane= couplingA]|7|+= Zl o]t} o]
T SHEEA (2)-3-hepten-1-012] ©]AA] =%
AR 1eEe] ZH3EE 18 1] ook & A
ToNME FRHo= (B)-o|dA<] YA Er1s3t
cis-°152%E 7 SEHEARRE A5 H
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¥} Zro] AT AR 3kt

Dibromide 41| 4-bromobutan-1-ol THP ether (5)%
Grignard HF5-°2 2 couplingdle] 35ha 62 W,
lithium aluminum hydride(LAH)Z Br& reductive
eliminationgt 3 WA} 2 2 acetylationd}o] &2 313}

=3
RN

Br\/\/=.\/\/Br 5
4
B ™otHp
5

589

= 1= A siglek. 28y of2] Ho] AR &
T3k VA= dibromide 42} 52] Grignard coupling
& Ao Fokck. W SR 49 2
7] $13F vk2 G 3HES &t couplings A =3}7]
2 3}t Scheme 2). <, butanediol (7)ZHF-E A T+
Aol 23 7HE21A sulfone 3= 102} dibromide 45
HESA1A coupling 3= 115 4938k AF 3hel)
Sulfone 1091 »-BuLig 7}3}¢] ® A deprotonationgt
% dibromide 45 47}38}e] 2F 2417k whell coupling=!

Co HUE 12 4YS) £ S 2T 9ok

Scheme 3o NEHE 52433 17149 494
A& BF3 gk WA Cl1 37|15 pyridinium p-
toluenesulfonate (PPTS)E #|#A3}e] 472 125 &
it} o2 sulfone groupe] Al e]t}. Sulfone2] A|
AE £33 W o= Mg/HgCl/NaH,PO,,” Raney
Nickel, Na/Hg'" & 2 7|5k <24 gle. 9k3-317]
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Scheme 2. Reagent and conditions: (a) 1.02 eq of DHP, 0.038 eq of PPTS, CH.CL, 3 hr, 47%; (b) 1.1 eq of PhSSPh, 1.1 eq
of tri-n-butylphosphine, THF, 1hr, 70%; (c) 2.5 eq of mCPBA, CH,Cl,, 0 °C, 1 hr, 89%; (d) 1.1 eq of 10, 1.1 eq of 2.0 M n-BuLi,

THF/HMPA, -78 °C—rt, 2hr, 67%.
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b Na-Hg
/ \J
LAH = B NSO
B 13

(Z)-8-dodecen-1-yl acetate (1)

Scheme 3. Reagent and conditions: (a) 0.15 eq of PPTS, ethanol, 55 °C, 3 hr; (b) excess of 5% sodium amalgam, ethanol, reflux,
49% (two step yield from 11); (c) Ac.O, dry pyridine, overnight, 84%.
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He A5e obA dHA YA 2 Aow o gl
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3}5hE 1322 %€ LAH 313} debrominationd+=
Bd& A 5= lsich niA ke = B4 53kE (2)-
8-dodecen-1-yl acetate (1)= 23H&E 25 acetylation 3
o] A F 84%2] =& &= A=k TR
=A% 712~ aznfE e g0 2 oAt
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QA E-0] Al (2)-8-dodecn-1-yl acetater= H5-ol=1}
“ok°4 rold HAE] -85 88 5 9& Zle
Zlgj=e}, w38k 3% 1,5-cyclooctadiene & = H-E]
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7}7(70~230 mesh ASTM)= AR5} o H, AJoke
Aldrich AR} TCI Ake] AES AA Qo] AL
o, b A AR ek AHEskAY, e
&4 el 4746}“4 S5 skl ARgsksict.
'H % C NMR 23 E 3-8 Varian Gemini 300 or 400

MHz Spectrometer, IR 2~#]E 22 JASCO FT/IR 460
Plus, 18] 3 4442 Fisons, EA 1108% ©]-&-3}¢]
dlolelE At FAH A28 A2 Focus GC
(Thermo Electron Co. Milan, Ttaly)2} DB-25 column (30 m
0.250 mm, Agilent Technologies, Ins. Palo Alto, CA,
USA)S o] &3e] @B 2% 125°C, ZE4% 1.0 ml/min,
T4 AEF 2 R EA =Gk
4-[(Tetrahydropyran-2-yl)oxy]butan-1-ol (8). 1,4-
Butanediol 5.0 g (55.5 mmol)¥} p-toluenesulfonic acid
0.4 g (2.11 mmol)yS Y dry tetrahydrofuran(THF)
50 mLeoll 31t} &7]9] 3 4-dihydro-2H-pyran (DHP)
4.7 g (56.6 mmoly= o] A-olA 3A7F & A
71 & &uE ko= A|A & F ethyl acetate® 3+

UL £ 3 HAUET ol S
Ao 5 T4 GAml o BL AR 2
[P =1

© 3 H|3}lo] THP ether 8 (4.5 g, 47%)= ?{J**‘aw
t}. Ry=0.6 (25% EtOAc in hexane); IR (CHCL;) 3405,
2937, 2862, 1120, 1024 cm™; '"H NMR (CDCls;, 400 MHz)
8 4.50 (t, J= 2.8 Hz, 1H), 3.52 (t, /=6.7 Hz, 2H), 3.78
(t, J=7.5 Hz, 2H), 3.65 (t, J=6.5 Hz, 2H), 3.52 (t, /=6.7
Hz, 4H), 1.74-1.77 (m, 2H), 1.61-1.66 (m, 2H), 1.45-1.53
(m, 2H); *C NMR (CDCl;, 100 MHz) & 99.1, 67.8, 62.5,
32.9, 31.0, 30.1, 30.0, 25.9, 25.8.
4-Phenylthiobutyl tetrahydropyran-2-yl ether (9).
THP ether 8 1.0 g (5.74 mmol)¥} PhSSPh 1.38 g (5.3
mmol)yS A4 3}l dry THF 15 mLell 35¢1 3 tri-
n-butylphosphine 1.28 g (6.33 mmoly2 3] Y=t}
AZeA 1217 F1F REEAIZL F ether® % ¥t
10% NaOH, Ag&2 23 s 7tste] A
A F Ao AR 23, 33t 9 (1,07 9F
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Cis-1,8-dibromo-4-octenes ©|83F Ezolettl) A w|22o] QiS04 4] 591

70% T2 ASITE Ri=0.53 (25% ethyl ether in
hexane); IR (CHCl;) 2940, 2867, 1134, 1033 cm™; 'H
NMR (CDCl;, 300 MHz) § 7.24-7.35 (m, SH), 4.56 (t,
J=2.7 Hz, 1H), 3.73-3.86 (m, 2H), 3.38-3.50 (m, 2H),
2.96 (t, J=6.0 Hz, 2H), 1.64-1.81 (m, 8H), 1.51-1.58 (m,
2H); ¥4F-4]: Caled for CisH»0,8: C, 67.60; H, 8.30;
S, 12.0. Found: C, 67.36; H, 8.47; S, 11.24.
4-Phenylsulfonylbutyl tetrahydropyran-2-yl ether
(10). Sulfide 9 1.0 g (3.75 mmolyS CH,Cl, 20 mL¢|
=91 % 71.5% mCPBA(3-chloroperoxybenzoic acid)
1.62 g (9.38 mmoly& 0°Col|A] 1030l ZAA i o]
2= A A2 A= wRkgke) Ajzke] Ay A B
SR A7} AR vhg-o] U A o8t
I CH,CLE Heo] With. o HE FFAA ether® 5
=3k 715E 10% TAFEUER 843 &
=2 o Wl § 7 nbnladlg e R 5 A7
sha ZHgte fullE el § A3 o R Feste] &
2110 (1.0 g, 89%)= 4 3F3Ieh. Ri=0.44 (50% hexane
in EtOAc); IR (KBr) 3609, 2941, 1144, 1031 cm™; 'H
NMR (CDCl;, 400 MHz) ¢ 7.84 (d, /=7.3 Hz, 2H), 7.60
(t, /=2.0 Hz, 1H), 7.52 (dd, J=7.3, 2.0 Hz, 2H), 4.50
(t, J/=2.6 Hz, 1H), 3.67-3.73 (m, 1H), 3.61-3.65 (m, 1H),
3.37-3.42 (m, 2H), 3.23-3.31 (m, 2H), 1.72-1.82 (m, 2H),
1.57-1.63 (m, 4H), 1.39-1.45 (m, 4H); *C NMR (CDCl,
100 MHz) & 139.5, 134.0, 129.6, 128.5, 99.2, 66.8, 63.8,
62.7, 56.5, 31.0, 28.6, 25.0, 19.9; VAF-4]: Caled for
Ci5H2,0.S: C, 60.30; H, 7.40; S, 10.9. Found: C, 60.85;
H, 7.6; S, 10.01.
(Z)-12-Bromo-4-phenylsulfonyl-8-dodecen-1-yl tetrahyd-
ropyran-2-yl ether (11). cis-1,8-dibromo-4-Octene (4)
0.87 g (3.2 mmol)#} sulfone 10 1.06 g (3.57 mmol)°]] dry
THFE Z2+7F 8 mL, 6 mLE 7)1 34 A1t} THF
o 4= sulfones -78 °CE YW= 5 2.0 M #-BuLi
1.78 mL (3.56 mmoD)E o] 0°CE &55 283 5
E712F wuktt}, o719 dry hexamethylphosphoamide
(HMPA) 0.8 mLE 7}k -78 °C7kA] A7),
o] £3E&S -78°ColA THFe] 3]4% dibromide 4]
8] "ojmaet AeoA 2A2F Wik F Hkg3
FEA1717] $13l NH.Cl 23} 5885 do] F3ic)
Ether® &3} &3, NH,Cl £3} 89 183
2FE 2AZ AL H T4 BIEFOR 7% of
Hste] gulE EHAT Ao AAste] B3
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£ 11 (1.05 g 67%)S FAsHTE R=044 (25%
EtOAc in hexane); IR(KBr) 3534, 2940, 1446, 1301,
1143 cm™;'H NMR (CDCl;, 400 MHz) § 7.89 (d, J/=7.4
Hz, 1H), 7.64 (t, /=6.1 Hz, 1H), 7.55 (t, /=7.4 Hz, 1H),
5.35-5.30 (m, 2H), 4.51 (br s, 1H), 3.85-3.63 (m, 2H),
3.85-3.63 (m, 2H), 3.52-3.30 (m, 2H), 3.39 (t, /=6.6 Hz,
2H), 2.99 (br s, 1H), 2.23-2.12 (m, 2H), 2.09-1.99 (m,
2H), 1.97-1.83 (m, 2H), 1.82-1.35 (m, 14H); “C NMR
(CDCl;, 100 MHz) & 138.4, 133.9, 130.8, 129.5, 129.2,
128.8,99.2, 67.1, 64.5, 62.7, 62.5, 33.8, 32.8, 30.1, 27.7,
27.5, 27.1, 27.0, 25.9, 25.8, 19.9; |24 Calcd for
CxH3604SBr: C, 56.60; H, 8.00; S, 6.56. Found: C,
5747; H, 7.31; S, 6.24.

(2)-8-Dodecen-1-ol (2). 3+31& 11 0.34 g (0.71 mmol)
ol pyridinium p-toluene sulfonate (PPTS) 27 mg (0.11
mmol)y& 2L ethanol®l] 3]4] AJ7It}. o] mixtureE- 55 °C
oA 4A17F BEG-AIZI. BEg-o] EUHE ethanolke 3
tele] A AT 5 ether® &3} 6 N FAF 8-
I &, aEEE A 75 b viavlee s Ax
5 & Zsdeksict RS2 sitE e A
Al glo] vk Akg-e = Aledskgiet. s13kE 12 200 mg
ol 5% sodium amalgam 5 g= Y3 dry ethanol®l]A]
3h A7k Rhg-o] EUE celite® o] 731o] ether®
FE=Y} 2 29EE AHEE AL F s 7
o= Al7fste] Ao g AA| F 31322 (011 9
two-step & 49%= F433I Tk Re= 0.5 (25% EtOAc
in hexane); IR(KBr) 3325, 2928, 2855, 1056 cm™; 'H
NMR (CDCl;, 300 MHz) & 0.90 (t, /=7.2 Hz, 3H), 1.32
(br s, 12H), 2.01 (m, 4H), 3.64 (t, /=6.6 Hz, 3H), 5.36
(m, 2H); "C NMR (CDCL;, 75 MHz) & 130.1, 126.8,
63.2, 32.9, 29.8, 29.4, 294, 27.3, 25.8, 23.0, 13.9.

(2)-8-Dodecen-1-yl acetate (1). 422 0.11 g (0.54
mmol)S dry pyridine®l] %] 1L acetic anhydride 66 mg
(0.65 mmoly& 0°Col|A P2 F Al2ojA overnight
HRS Al7lek Hhge] U 4= S B &
ether® FZE38hct 5% 4t &, 23} ghilkpan
EF 589, 27F £ Ae 5 54 Fanla
dgew AxAT ¥, 9E AASL Adew 4
Aslo] 2% HAZFE 1(0.10g 84%)S FAFIAC
Rr=0.4 (10% EtOAc in hexane); IR(KBr) 2929, 1742,
1463, 1239, 1041 cm™; "H NMR (CDCL, 300 MHz) & 0.90
(t, /7.2 Hz, 3H), 1.35 (br s, 16H), 1.96 (m, 2H), 2.04




592 ) - 28 - A - ) S8R

(s, 3H), 4.04 (t, /=6.9 Hz, 2H), 5.35 (m, 2H); *C NMR
(CDCL, 75 MHz) § 171.9, 130.1, 129.9, 64.8, 29.8, 29.5,
293, 28.7, 27.3, 26.0, 23.0, 21.1, 13.9, 10.3.
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