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ABSTRACT. Synthesis and biological activity test are described for the (Z)-9-tetradecen-1-yl
acetate(1) and (Z)-11-tetradecen-1-yl acetate(1) and (Z)-11-tetradecen-1-yl acetate(2), the sex
pheromone of the summer fruit tortrix moth, Adoxophyes orana. 8-Bromoctan-1-ol THP ether
was prepared from 8-bromoctan-1-ol. The lithium anion of 1-hexyne was alkylated with 8-bro-
moctan-1-ol THP ether gave 9-tetradecyn-1-ol THP ether. Catalytic hydrogenation over Pd/BaSO,
followed by deprotection afforded (Z)-9-tetradecen-1-ol. Acetylation gave (Z)-9-tetradecen-1-yl
acetate(1). 10-Bromodecan-1-ol THP ether was obtained from 10-bromodecan-1-ol. In liquid
ammonia with THF and HMPA as cosolvents, sodium acetylide could be alkylated with 10-bromo-
decan-1-ol THP ether to give 11-dodecyn-1-ol THP ether. 11-Dodecyn-1-ol THP ether was then
treated with #2-BuLi in THF to give the lithium acetylide, whih was alkylated with bromoethane
to afford 11-tetradecyn-1-ol THP ether. Catalytic hydrogenatiocn, deprotection, and acetylative
gave (Z)-11-tetradecen-1-yl acetate(2). The synthetic pheromone thus obtained was attractive
to the males of the summer fruit tortrix in the field.
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off @ 71 ¢j uto] 1}yl (the summer fruit tortrix,
Adoxophyes orana)+= 1ol 3,43 A% A3}
T At Fo g o]ld] 4 Azge 1971d o
9] Tamaki Z2] 93 (Z)-9-8] E 2t Al-1-
o opAlEl ol E (D)9} (Z)-11-8] EbeAl-1- o}
Aol E(2) (Fig.1)9 9:1 vg=z ¥8 %
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F#¢ DHPR »B3AAH 8-rE=yLe-1-£
THP o8l 2(5) & sHEd . T4 ulg4Ad &
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stoll Al 48U AAAN Aoz A A=
P& =8kl o, PPTS Zu)jslo 4® THP
23718 AASS (Z2)-9-8) Eeld4l-1-8(8)
T dAH SHHEATIFET oM AEIAA (Z)
-9-H E2tel 4l-1-9 olAlH O E(DE FA IR
o, &E 1L, 10-HH &(9) & 10-E22H -1
-2(10)2 A%A7 ¥ DHPZ »35A#A 10-1
2Rd7-1-8 THP 82D E dhvh 34
& obd"a 7taE A EA Az,
AAg F BAgr]ole] F3A7e] HC=C-
Na™7} 44 =}, o] W pEFo] o 4 gk o}of
o Moz =yt HC=C Natzl 34
He A zAz "ot drlo] B3E 10-n=2
B 7k-1-¢ THP ol 2115 8r¢AA A4 11-
=dl4l-1-¢ THP ojdl2.(12)2 A3 FH .
A ulFA A4 &eiel HMPA ¢F THF & &
2 A3tz n-Buli & o] &3te  11-TH A-1-
< THP <81 2.(12)9] fol2 S 447 oL
HE ROt dlgAAAM  11-8l Eeld A-1-&
THP o8]l 2.(13) & ¥t o) Pd/BaSO &
ALSSte] QA A A o2 NAFHE mldte
Faur2 e A7z, THP 23575 A%
(2)-11-9| 23 4-1-8(15) 2 4=, o1& o°f
AEAFTER oHAE e HEYPHE (Z2)-
11-8 EctelAl-1-4  oAlH e E(2)F A3
ok 99 AA A FAL & 2ot (Scheme
1).
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Synthesis of (Z)-11-tetradecen-1-yl acetate(2):

O~ . A _._—Q 7T .
H %-100°C Br rty Sh, 9%
9 0N, %% 0
e~ POTHP ___;HCEE&‘ = AOTHP
8r o =
40— -70C—r .
n 6% 12
1) nBuLi
DB~ ATHP Pd| BaSQ,
0-10'c , S5h, 78% r1,12h , M%
13
A S ATHP ——*——>PP7.S’E1OH A NS AOH
== %, h =
* 90 15
A0, Pyr. AN AR
1., 26h, 8%
2
Scheme 1

2 AE Table 1(FQelA AA)3 Table 2
(GFol A AA)ell EA AL, Table 13} Table
20| A B whet o] FAH A EFHL Lol Y
dol A slzEe A fdde] e AeE
ket B3] Table 29 3% |AAEHE 45
ARe AEA S PAANG o2 g& TFo) A4S
g Aol e Lol FAHRTES & & Ak

4 #

IR ~# E#-& Shimadzu IR-440 ¥3%7]71%
o] 28}, NMR ~® 3.2 BRUKER WP 80
SY 237718 ol&std dfen fuzE
CDCl,E A}g-3lt} Chemical shift& TMSE
712EA 25t ppm o2 YEA S EE S

A ATFEL $4A3 AZAA ALY BE
Lol AlgHd FFPUen AL reagent

Table 1. The Attractant Effect of the Males of the

Summer Fruit Tortrix Moth for the Synthetic
Pheromone
Date The numbers of males
which were caught
6.10 5
6.15 9
6. 20 3
6.25 2
6.30 0
7. 5 0
7.10 0
7.15 4
7.20 20
7.25 21
7.30 3
8. 5 4
*The trap without pheromone vial showed no

catches of the male moth.

Table 2. The Attractant Effect of the Males of the
Summer Fruit Tortrix Moth for the Synthetic
Pheromone

The numbers of males

Date which were caught

6. 5 0
6.10
6.15
6. 20
6. 25
6.30
7. 5
7.10
7.15
7.20
7.25
7.30
8 5

OO OO OO N =D

*The trap without pheromone vial showed no
catches of the male moth.

grade & Atg3v}, TLC & 20X20em &g, 4
2l 7}4-& GF 254 (Merck 7730) & A ¥ 22wt
283 = Ag A 60(70~230mesh) (Merck
9385) & & et

(1) (Z)-9-HIE}e|M-1-2 OA[EI0| E(1)2
A,
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$-EB2ISE-1-§ (o 8. 1,8-%Ed ¢
(2.00g) & WA G0md) o e 40% BEAH(2.60
ml)E A A A}, Dean-Stark A3 5}oll A 304
7t F2k 80~9%°CE frAZHA mubA o
WA S Zhetetel A de Bl 6N-FAE

% A LY L G F #7)FE o

FZ3lx 23} NaCl 843 E3 Ao F
At 1% FrFavtadges AxA7
* 7:]‘%}3}01]‘1 o8 28 Y& 3l Kugelrohr
2 2% (120°C, 4mmHg) 3} 8-B 2 ¥ L8}-1-
£ (4)(2.40g, 78%)& At} : IR(neat) 3300,
2900, 1460, 1360, 1240, 1050, 720, 640cm™ ;
'H-NMR(CDCly) 61.2~2.0(m, 13H), 3.4(,
2H), 3.6(t, 2H).

8-22 0 =2Et-1-8 THP HHI=2(5)e) &4,
7 £3}o]l A} CHyCla(20. 00ml) of] 8-B.2 B -2-8}-]-
£ (4)(2.409) 7 PPTS(0.04g) & ¥& % o3
293 2.00m)E g3 A A 647 Ft
kA e, S91E ¢z o1 EEE dEa
2 2% ¥ 23} NaCl 895 £2 A=
AL T F Fautadlgor AzAZY &
) 2 2] 37 Kugelrohr 2 &5 (130°C, 3mmHg)
3l 8-H B W SEek-1-& THP o= 2 (5)(2.63
g, 84%)% d4r}; IR(neat) 2900, 1460, 1350,
1250, 1200, 1120, 1080, 1040, 900, 860, 800,
720cm™! ; TH-NMR (CDCI) 50 1.2~2.0(m, 18H),
3.4(¢, 2H), 3.4~3.6(m, 4H), 4.6(s, 1H)

9-E| E2|c Al-1-8 THP ol|e|=(6)2] &,

Aadtel A 1-941 (1. 35ml) & ¥ Efe| m2 ¥
glo] =glthe —18°C ol A Fatel]l Eoj= 1.6

n-BuLi(8.30m)) & A A3 73tz of 7o 8-
B2 7 2el-1-8 THP o H 2(2.63g) & HMPA
@2mhe] FHl §A & Frbe 0°ColA 1047
F¢ YA, Aststel A 2915 FE 2
2 S8 A L n-F o F53 F 23} NaCl
FE&AF 2 AL o8 4+ Fantadge
2 AZA A Kugelrohr 2 %% (150°C, 3mmHg)
st} 9-#] Eg}e| Al-1-2 THP o 8]  (6) (1. 59g,
60%)S At : IR(neat) 2950, 1460, 1350,
1260, 1200, 1120, 1080, 1020, 900, 860, 800

~1; IH-NMR(CDCly)é 0.8(2, 3H), 1.1~2.0
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v oy &

(m, 22H), 2.1(bs, 4H), 3.1~3.9(m, 4H), 4.6
(s, 1H).

(Z)-9-E|E2iH| M -1-8 THP o8l2(7)29| &t
A, 98l EldAl-1-& THP oid) 2 (1.59g) &
#&h-& (14. 50ml) o] <l fAo 5% Pd/BaSO,
0.04g)st AEA (2} & Motz F4& 5
2 A 71HA 164 7F kA7 F florisil o] &3}
AA AL & l%%% Gz delaz {7
9o 223 & B A, %3 NaCl £
o2 HojFi g %Wv}:uﬂ o8 AzAHA
£ & 8l £ Kugelrohr 2 2% (150°C, 3
mmHg) &ed (Z)-9-8] E=}Al-1-& THP o
2 (D(1.20g, 76%)F LTt : IR(neat) 2900,
1460, 1200, 1120, 1090, 980, 720cm™*; 1H-
NMR(CDCl3)é 0.9(¢, 3H), 1.0~1.9(m, 26H),
3.3~3.80m, 4H), 4.6(s, 1H), 5.4(s, 2H),

(Z)-9-H ERiHM-1-& (8) 2| &4, ol=tg
(20.00m) ol (Z)-9-¥)] E}u| Al-1-& THP of 5]
2(1.20g) 9+ PPTS(0.08g) & ¥ 55°C oA 3
A ZbEe 3R, muAF e dwggs dEya
A2 71 &S 553 F 6NE4A, &, =
3} NaCl & o2 A3 F4 Fiviadgos
AzxzA 7 v E 4 oS Kugelrohr 2 &5
(135°C, SmmHg)dl A (Z)-9-8 EtdjAl-1-&
(8)& 4 %irh: IR(neat) 3300, 2900, 1460, 1050,

960, 720cm™!; 'H-NMR(CDCly)é 0.9(z, 3H),
1.0~1.8(m, 20H), 2.0(s, 1H), 3.6(:, 2H),
5.3, 2H).

(Z)-9-5| EE|eAl-1-2 OtMiEIO|E()e] &
M. (Z)-9-8l =2t A-1-8-(0.79) & A=H
gl 59 F FF 240.42m) & s}et
of FolA 2447 WA F IS5 EE I
7hste] kA7l 3 olH 22 FEEA 5% G4l
Zs Bt tEg, 23 NaCl §9, B2 4
olF3 F4 FAvtadlgo R AzAA Kugel
rohr 2 &% (135°C, 3mmHg)3ld, (Z2)-9-8 E
2l Al-1-4 obAISI ol E(1) (0.77g, 82%)E
%t} : IR(neat) 2900, 1740, 1460, 1360, 1240,
1040, 970, 720, 600cm™ ; 'H-NMR (CDCl;)
00.8(, 3H), 1.0~1.7(m, 20H), 2.0(s, 3H),
4.1(¢, 2H), 5.4(¢, 2H).
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(2) (Z)-11-6| E2|ef| Mi-1-Y OtMlElo| E2| #4

10-222067-1-810)2] 84, 1,10-¢7d
&(1.24ml) & 1A (30.00ml) ol E4 40% HE
A(1.90m) & A 7FAZ=F. Dean-Stark A3}
ol A 3047 E<F 95~100°C & FAFHA i
WAk WAS 3 ¥z 6N FASIYE
5, 20% 2oz Ay dHER §IEFE F
234 23 NaCl £9, 2 A& F ¥4 &
Aotz oz AzAZ G, deHzE 431 F
Kugelrohr 2 Z% (130°C, 4mmHg)3ld 10-2
229 78-1-8(10) (1.16g, 74%) < 94+ - IR
(neat) 3300, 2900, 1450, 1350, 1260, 1050,
720, 640cm~!; 'H-NMR (CDCly)d 1.2~2.1(m,
17H), 3.4, 2H), 3.6(z, 12H).

102296 7t-1-8 THP olsl2(11)2] B4,
o} &2 v g (CH,Cly) (12.00ml) ol 10-H 2 2} 7h
-1-&(1.168) & o PPTS(0.01g) %+ DHP(0.55
ml) & 7}t 5417 Bt kA B 22
f8e F%, F I3 d3YEF ‘ez
Aol gz F4 daArtvlgor A2 F &
& g8 2tk Kugelrohr Z5(120°C,
4mmHg)3le 10-222d7k-1-2 THP JH =
(A1) (1.36g, 91%)E A3t : [R(neat) 2900,
1460, 1360, 1260, 1200, 1040, 820, 720, 640
em™ ; 'TH-NMR(CDCly)d 1.2~2.0(m, 22H),
3.2~4.0(m, 6H), 4.6(s, 1H).

11-=EiAl-1-8 THP HiB|2(12)2| &Y. =
E S FE 9As] A=Az ATE=I
Dewar W Zt7] (Z2to] ofo] 2-ol A E) B A3}
5 (Dewar ¥ 7}7] &= 7}2 bubbler 7} 23 Soda-
lime 23S ¥3A7) KOH o2 HxA7
FrUolrtas dAstA g F5 YEFS ¥
Aol Mol FE F ARS| ol Aty hryold
Y3 7o AF F4, KOH & F3AA 7
zA7) otAda HaE FIAAA HEES
xolz} oW bathd LxE —40~
—70°C 2 fAAZE 2 55 HEFL 1AL F
o A & ARG (HEFC] dEYotd F
o9 HA, CH=C Na's} s=+F4) Bath&
A AT F 10-2. 224 7k-1- THP o6l 2 (1. 36
g) & THF(6.00ml) % HMPA(8.00mi) ] 5o

=
z34

e 4L AN F 247 FE —20°C
ol Al kA7) ohg A2A 247 T 2
AR gdEYelE: g8l & fU &S dElzE
Fz3n ¢RYE(14ml) 9 5 (4om)E 2o
FAck 6N g4, E, T3 HAFAYUEEFE
8, 3} gIYEEFLEA oz F1I Hx T
FAvtavlger Az L£E 8y ¥
Kugelrohr 2 5 (130°C, 4mmHg)3le 11-%
6l 21-1-8 THP o8 2 (12) (0.85g; 76%)3 <
9t} ; IR(neat) 3300, 2950, 2100, 1450, 1350,
1200, 1120, 1100, 900, 860, 800cm™'; 'H-
NMR(CDCl3)d 1.3~2.15(m, 24H), 2.25(m, 1
H), 3.2~4.0(m, 4H), 4.6(s, 1H).

11-8)| E2}6l|41-1-8 THP ofjsl|2 (13)2l &4,
A 43lo A THF (6. 00ml) ol 11-=d]A-1-& T-
HP o8] 2.(0.858) & =9 &Holl Axke]l Fof
2= 1.5M 2-BuLi(2.00ml)-& 0°C oA AA3
A, AL A 30%7 mukAlgyl ¥ HMPA
(4.00md) ol ¢l B2 EEr (0.652) & 0°Coll
A RAA3 A & 0~10°C & FAsHA 54
F B ZuAF g7l dFES 7 Fo
AN parE §72L d¥ER $%, % g
NaCl §8 o2 Az 74 Fautzdlgoz 2
z2AAY. W& gz Kugelrohr 2 S5
(140°C, 4mmHg)3le] 11-8) E 2ol 2~1-& THP
EH 2 (13) (0.74g 78%)E A Ah: IR(neat)
2950, 1450, 1350, 1260, 1200, 1120, 1080,
1020, 900, 860, 800cm™!; 'H-NMR(CDCls)
81.01~2.1(m, 29H), 3.2~4.1(m, 4H), 4.6(s,
1H).

(Z)-11-8|E2|HM-1-8 THP olEZ2 042l
&AM, 11-8] EEtgjA-1-& THP o8 2.(0. 74g)
£ v &2 (10. 00m) o]l ¢l 8-l 5% Pd/BaSO,
0.099 % A=A (29 & Nete F4F F
FAA FAA 1247 F¢ AR FHE
florisil o] FA|A o3 F vlet g g delx
delzz §715& F&3tx & 6N 94 23
AU EFEA R A FF Favtge
2 AzAZAS. &9 % e = Kugeliohr 2 &
£(140°C, 3mmHg)3ld 11-H=tEHA-1-&
THP o8 2 (14)(0.53g, 71%)% YA} : 1R
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(neat) 2900, 1450, 1350, 1200, 1120, 1090,
980, 720cm™' ; 'H-NMR(CDCl,)d 2. 1(m, 29H),
3.2~4.0(m, 4H), 4.6(s, 1H), 5.4(¢, 2H).

(Z)-11-BH E2|eM-1-& (15)2] &AM, ol=e
(15.00md) ol (Z)-11-8] E&}d| Al-1-& THP of
5 2.(0.53g) 9+ PPTS (0.02¢) & ¥ 55°C o]l A
4 A7 FX AR, deeg ZE s o
22 f718¢ F232 6N 94, B 23 9
IYEFLR o AL F T4 FAvlzdgo
2 AzA7 2 &91E 2 Kugelrohr 2 &%
(130°C, 4mmHg)3}e (Z)-11-8] E &t 4l-1-&
(15) (0-33g, 90%)& A= : IR (neat) 3300,
2900, 1460, 1050, 960, 720cm”!; 'H-NMR
(CDCl3)6 0. 7~1.8(m, 23H), 1.8~2.2(m, 1H),
3.6(¢t, 2H), 5.3(t, 2H).

(Z)-11-BiE2ie|d-1-Y otMIE|0| E(2)2| &
. Azd IAHdd (Z2)-11-8 EgE Al-1-&
(0.332) 7 F-F240.18m) 5 715 & AL
A 284 7F Fk ZukAl F A5 o7t
A kA g dHEz2 fI1EE &3 =
3} ALY EE, 5% 94, T3 JEEFLY
o2 A3 4 Fgautavgos A=A
£} & gl = Kugelrohr 2 FF (140 °C, 4mm
Hg)dtd (Z)-11-8] EtulAl-1-d  ofAlH o] E
(2) (0.36g, 83%)E LA} :IR(neat) 2900,
1740, 1460, 1350, 1240, 1040, 970, 720, 600
em™! ; TH-NMR(CDCl3)d 0.8~1.8(m, 23H),
2.0(s, 3H),4.0(, 2H), 5.4(¢t, 2H).

o] 47 1987d (A 13dE) ARAD 5
71247 AQeg o FoA Aoz ZA=F
Y et

Vol. 32, No.1, 1988

10.

11.

2 8 8 8

E =Ee MEGE AR F5FH Az
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