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Figure 1. Chemical Structures for Alluring Pheromone of Peach
Pyralid Moth.

-443-

QFw U otE ALgfof B 5 ul-go] Ziet 29 o
ol =AI7F )tk = WA
UE4= ot WHORE B dudl SUE4,
lithium borohydride, &1 palladium2 A}-&3}=
ol £A7E A o A7,
= Aol A= & A A AL, B2 0] ]2 catalytic
reduction, metal hydride reduction, % Wittig reaction ©|
gotol, o5 AT EATOZA Hpolmpate] 4o
2R AR 1,28 ZAHOE o BT 4 A WS

sl et

4
HFH2.0 {(0-undecenoic acidE &
A
=R

=y

o

= HEE YR Y

AlEoll A £Al F-4E o= Q= 1,9-nonanediol 3-2- bromination
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Scheme 1. Reagent and conditions: (a) 48% HBr/benzene, 100 °C,
30 h, 83%; (b) DHP/MC, PPTS, 1t, 5 h, 99%; (c) 1-heptyne/THF,
-30 °C, 2 M BuLi/HMPA, overnight, 95%; (d) LiAlH4/diglyme,
170 °C, 24 h; (¢) MeOH, 1N HCI, 3 h, 91% for 2 steps; (f) PCC/
MC, tt, 2 h, 83%; (g) Ni(OAc), /EtOH, NaBH4/EtOH, ethylene-
diamine, H, rt, 2 h, 98%; (h) PPTS/EtOH, 50 °C, overnight, 93%;
(i) PCC/MC, tt, 2 h, 85%.
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Scheme 2. Reagent and conditions: (a) 1.5 eq of DHP, 0.01 eq
of p-TsOH, dry MC, rt, overnight, 52%; (b) 1.5 eq of PCC, dry
THEF, 1t, 2 h, 75%; (c) 1.0 eq of hexyltriphenylphosphonium bro-
mide, 2 eq of 2 M BuLi, 1.0 eq of 9, dry THF, -40 °C; (d) MeOH,
IN HCI, 3 h, 68% for 2 steps; (e) 1.5 eq of PCC, dry MC, tt, 2 h,
85%.

Table 1. Isomer ratio (Z/E)
Reaction Condition
Metal hydride reduction by LAH
Catalytic reduction by Ni (OAc)»
Wittig olefination reaction

Ratio (E/Z)
96/4
2/98
65/35
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EXPERIMENTAL

Alet 35| 2 717

N}7] g A3 E YL Avance Digital 500 MHz Spectrometer
2 olgslgon, HejH A EZLS JASCO FT/IR 460
PlusZ o]-g-ato] Aick ¥ A2ulE 127 v 2Ale]
Al 2] 71 (70~230 mesh ASTM)S- ARS8} T} A]9F2 Aldrich
AfeF TCI Abe] A1 &S 47 glo] ALgagon, e 4
Aok QT ARSI, Elo] A HhHo] oja) 25
A shol ALgelolT) TAE R YR sjs 2w
ntE 71 BAL Focus GC (Thermo Electron co. Milan,
Italy)2} DB-25 column (30 m x 0.250 mm, Agilent Technologies,
Ins. Palo Alto, CA, USA) o]&3lo] L2 2% 125°C, 5 &
2% 1.0 mL/min, 2] A| 22 2 mLE 2459t}

9-Bromononan-1-ol THP ether (4)
Dean-Stark trap %} 2| & ©]-&3}0 1,9-nonanediol (3) (20 g,
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0.124 mol)-2- benzene 200 mLoj| =<1 T}2 48% HBr (21.8 mL,
0.187 mol)S F 718}t 100 °Coj| A 30 A| 7F Z-oF wHkslSiTh.
H-g-o] 24 % & gulE A A3}l ethyl acetate?} 52 2
3t F715S 553 Ao &L silica gel column (hexane/
ether : 9/1)2 A A|5}o] 3}3HE 9-bromononan-1-ol (23.1 g,
83%)2 Altt. ©] bromoalcohol (10 g, 0.05 mol)2 MC
100 mLoj| =<1 ©fS PPTS (0.09 g, 0.37 mmol)?} DHP
(6.09 g, 0.07 mol)& F-7}sto] Ao A SAIZF wREs}Glct.
HLP%O] 29 & ujE et o 2 A AL ethyl acetate @}
E2 FE3AT 77158 553 o] EE silica gel
column (hexane/ether : 9/1) 0.2 A A|5}o] 3= 4 (13.59
g, 99%)—5 = Mr’]'

Re= 0.64 (25% EtOAc in Hexane); IR (CHCls) vmax 2929,
1259, 1248 cm™'; 'H NMR (CDCl;, 500 MHz) & 4.51 (t, J=
3.0 Hz, 1H), 4.11-4.05 (m, 1H), 3.83-3.76 (m, 1H), 3.70-3.63
(m, 1H), 3.45-3.38 (m, 1H), 3.40-3.32 (m, 2H), 2.00-1.95 (m,
2 H), 1.85-1.79 (m, 2H), 1.70-1.60 (m, 6H), 1.40-1.20 (m, 10H)
ppm; *C NMR (CDCls, 125 MHz) § = 98.8, 67.6, 62.3, 60.3,
33.9, 32.8, 30.8, 29.7, 29.3, 28.7, 28.5, 28.1, 26.2, 25.5 ppm.

10-Hexadecyn-1-ol THP ether (5)

THEF 35 mLof| =<1 1-Heptyne (8.6 mL, 0.044 mol)& -30 °C=
WZFslE & 2 M n-butyllithium (33 mL, 0.066 mol)2 7|3} 3L
102 &¢F 2LHHSFGI T o] 7] off HMPA 50 mLojl <1 g}
& 4 (13.82 g, 0.044 mol)E F-7}3F 3 0°Cof| 4] 10 A7+ 2
HEskiet. Whg-o] £ & 8w S Al A5kl ethyl acetate@}
ER 2% 77 38 AHAL 55U Yol BS
column (hexane/ether : 9/1)2.2 A5t 315H&

95%)5 Lt

Ry= 0.48 (12% Ether in Hexane); IR (CHCl3) vmax 2930,
1465, 1351 cm™'; '"H NMR (CDCls, 500 MHz) § 4.60 (br s, 1H),
3.90-3.85 (m, 1H), 3.75-3.68 (m, 1H), 3.50-3.44 (m, 1H), 3.40-
3.35 (m, 1H), 2.20-2.14 (m, 4H), 1.68-1.50 (m, 6H), 1.45-1.25
(m, 20H), 0.91 (t, J=7.2Hz, 3H) ppm; *C NMR (CDCl;,
125 MHz) 5=98.8, 80.2, 80.1, 67.7, 62.3, 31.1, 30.8, 29.7, 29.5,
29.4,29.1, 29.0, 28.9, 28.8, 26.2, 25.5,22.2, 19.7, 18.8, 18.7,
14.0 ppm.

silica gel
5(13.78 g,

(E)-10-Hexadecen-1-ol (6)

3I3HE 5 (10g, 0.0 3mol)E diglyme (35 mL)of| =91 &
oH-S LiAlHs (3.46 g, 0.091 mol)E diglyme (100 mL)of] &
EAIZ] GHof 0°Col Al A AE] F7FeE 3 170 °Cofl A 24
A7 A AT kg8 lS W7kst 3 2o WA 7}
5 %%% o] 1}5} 31 ether= A 01
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5ot Al A3 3 gujE A ASEaL, MeOH 300 mL&}
IN HCI 10 mLE E7}8}o] Ao A 347+ v A Ak
Hhgo] 2 & & A|ASEL ether?t 28 5513
th 7] & AAskL 553 o a5
(hexane/ether : 9/1) 0.2 A A3} 3}EHE 6 (6.7 g, 91%)=>
At

R¢= 0.38 (25% EtOAc in Hexane); IR (CHCl3) Omax 3342,
2926, 1729, 1464, 1377 cm™; 'H NMR (CDCl;, 500MHz) §
5.33-528 (m, 2H), 3.61 (t, J=7.2 Hz, 2H), 1.94-1.90 (m, 4H),
1.65-1.59 (m, 2H), 1.45-1.20 (m, 18H), 0.83 (t, J=7.2 Hz,
3H) ppm; C NMR (CDCl;, 125MHz) & =130.4, 130.3, 63.0,
32.8,32.6,32.5,31.4,29.6, 29.5,29.4,29.3, 29.2, 29.1, 25.7,
22.5, 14.1 ppm.

silica gel column

(E)-10-Hexadecenal (1)

PCC (15.17 g, 0.07 mol)E =<1 MC (100 mL) &9 of
alcohol 7 (11.28 g, 0.047 mol)S =21 MC (50 mL)E A A
8] Frtekar Aol A 2417F BE-S A Fi Tk BEZ-o] 1 &
IAE filter 3}l ether2 Aol W & ZHo] &L silica gel
column (hexane/ether : 9/1) 2.2 A5} &2 3135 1(9.28
g, 83%)2 A At} (purity 96%, cis:trans = 4:96 by GC).

Re= 0.41 (15% Ether in Hexane); IR (CHCl3) vmax 2925,
2713, 1727, 1464, 1377 cm™'; 'H NMR (CDCls, 500 MHz) &
9.75 (br s, 1H), 5.36-5.31 (m, 2H), 2.32-2.27 (m, 2H), 1.93-
1.86 (m, 4H), 1.30-1.15 (m, 18H), 0.86 (t, J="7.3 Hz, 3H) ppm;
3C NMR (CDCls, 125 MHz) § =203.0, 130.4, 130.2, 43.9,
32.6,31.4,29.7,29.6,29.4,29.3,29.2,29.1, 29.0, 22.5, 22.1,
14.1 ppm.

(Z£)-10-Hexadecen-1-o0l (7)

Ni(OAc) + 4H,0 (2.67 g 0.011 mol) 95% ethanol 130 mL
of 21 8- 95% ethanol 13 mLoj| 5521 NaBH, (0.41 g,
0.011 mol), ethylenediamine (1.2 mL, 0.018 mol), 2] 31 3}
THE 5 (132 g 0.043 mol)E W& T 222 Hrlatgct
2A17F & 1A E filter 3} 3L ether=2 R o] W & o]HE =
2417 etherst B2 223190 £7] 22 AHsT 5
=35t Z+o] &L silica gel column (hexane/ether : 9/1)0. &2
A A 5}o] Z-10-hexadecen-1-ol THP ether (13.53 g, 98%)ES
At o] AAE 10.0 g (0.03 mol)Z 95% ethanol 100 mL
o] 0] 3L PPTS 0.77 g (3.0 mmol)S E7}3F 2= 50 °Co]| A]
ovemnight HF-8t5ch. g0l Byt ¥ §ulE A7}
ether®} H2 At #EAoR FE 0T, 7] T=
A A 5E & 5= 7Ho] -2 silica gel column (hexane/ether :
ez FAsko] ethE 7 (6.9 g 93%)= AUk

R¢=0.50 (25% EtOAc in Hexane); IR (CHCI3) Umax 3326,
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3004, 2926, 1654, 1377 cm™; "H NMR (CDCls, 500 MHz) &
5.45-5.37 (m, 2H), 3.65 (t, J=7.2 Hz, 2H), 2.05-1.98 (m,
4H), 1.60-1.52 (m, 2H), 1.45-1.28 (m, 18H), 1.86 (t, J=7.2Hz,
3H) ppm; *C NMR (CDCls;, 125 MHz) §=129.9, 129.8, 63.1,
32.8,31.5,29.7,29.6, 29.5, 29.4, 29.3, 29.2, 27.2, 27.1, 25.7,
22.6, 14.0 ppm.

(Z£)-10-Hexadecenal (2)

PCC (21.18g, 0.098 mol)Z =9l MC (160 mL) &
313 6 (15.74 g, 0.066 molyS =<1 MC (80 mL)E 23]
BAE 3 AolA 2402 wstglT whgo] B
DA E filter 3} etherZ o] W &, Zo] &S silica gel
column (hexane/ether : 9/1)S. 2 AA|5}o] B 3SHE 2
(13.27 g, 85%)5 A A th(purity 95%, cis:trans = 98:2 by GC).

Rr= 0.41 (12% Ether in Hexane); IR (CHCI3) vmax 3004,
2925, 2712, 1729, 1657, 1464, 1353 cm™; 'H NMR (CDCl;,
500MHz) & 9.76 (br s, 1H), 5.28-5.24 (m, 2H), 2.39-2.32 (m,
2H), 1.98-1.92 (m, 4H), 1.22-1.10 (m, 18H), 0.81 (t, J=7.2 Hz,
3H) ppm; C NMR (CDCl;, 125MHz) §=203.41, 130.0,
129.8, 44.3, 34.8, 31.5, 29.7, 29.6, 29.5, 29.3, 29.2, 29.1, 27.1,
22.6,22.1, 14.1 ppm.

10-Tetrahydropyranyloxydecanal (9)

Diol 8 (10 g, 0.057 mol)¥} p-toluenesulfonic acid (p-TsOH)
(0.14 g, 0.57 mmol)E THF (50 mL)o]| =<1 &8¢ DHP
(7.8 g, 0.086 mol)= H.7}3} 11 A0 A WH-Z-A|Z T} 124 7k
5 Gl AASIAL ethyl acetate®} == F&3FAT 7]
Z2 AA3 & =3 2 E-L silica gel column (hexane/
ether : 9/1)0. &2 A A|3}4] 10-tetrahydropyranyloxydecan-1-
ol (7.76 g, 52%)& ATk 9] A ELS MC (50 mL)o] =
o], PCC (9.7 g, 0.046 mol)= =21 MC (80 mL) &4 o]
A A s F7FeE B Ao A 2417 ¥E-S-AI T HE-g-o] &
U & A £ filter 3} 37 ether2 A o] W & AFo] 52 silica gel
column (hexane/ether : 9/1) 0.2 A A5} 33H&E 9 (5.75 g,
75%)E 23tk

IR (CHCls) vmax 2927, 2717, 1725, 1464, 1377 cm™; 'H

o

%:_g_\

]

NMR (CDCl;, 500 MHz) § 9.76 (s, 1H), 4.57 (br's, 1H), 3.89-3.83
(m, 1H), 3.75-3.69 (m, 1H), 3.53-347 (m, 1H), 3.40-3.33 (m,
1H), 2.46-2.39 (m, 2H), 1.87-1.80 (m, 1H), 1.75-1.67 (m, 1H),
1.65-1.49 (m, 8H). 1.39-1.28 (m, 10H) ppm; *C NMR (CDCL,
125MHz) & =202.6, 98.7, 67.5, 62.2, 43.8, 30.7, 29.7, 29.4,
29.3,29.2,29.1, 26.1, 25.5, 22.0, 19.6 ppm.

(E, Z)-10-Hexadecenal (1, 2)

=719 |l flaskE A A2 -2 3 3t flasko]] hexyltriphenyl
phosphonium bromide (20.7 g, 0.048 mol)E Y37 THF (174
mL)2 9] t}S -40 °CE Y Z}+3}3l 2M n-butyllithium (24
mL, 0.048 mo) S F A 5] 713k T 2417 wakat e} o
flask®] THF (12 mL)o] <1 aldehyde 9 (12.42 g, 0.048
mol)E bromide flaskof] A A]3] 718t c). A&k 2M
nebutyllithium (24 mL, 0.048 mol)S FHH T H7}3E 3 40°C
oA TAIZE myks it vE-g-o] Su S E A AT+
hexane/ether (1/1) 120 mL9} & 120 mL2 & 3}1. 7
FZA AT Zo] & silica gel column (hexane/ether : 9/1)
& AAIZ - 1 N HCUMeOHo| A E 57| & A A3}
FE6,7 EL=(792 g 68%)2 AUk ALHA 5L
& PCCE 4N A 2 FE54 &2 dool= 1, 2 =3
= 85%9] &= 43

e 1l |
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GC &4 z#A: Column TG-5Ms (30 m x 0.25 mm);
Detector, flame ionized dector; Flow rate, 1.0 mL/min;
Oven temp., 50 °C (1 min) — 10 °C/min — 230 °C (5 min).
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