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ABSTRACT

(10E,12E)-10,12-hexadecadienal, a sex pheromone component of some
lepidopterous pests in the Mekong delta, was synthesized by using a
synthetic route with 1,10-decanediol as starting material and Wittig
reaction as key reaction. Two hydroxyl groups (OH) of 1,10-decanediol
were consecutively brominated and protected to form 1-bromo-10-
methoxymethoxy-decane which was heated with triphenylphosphine at
90°C for 48 hours and then coupled with (E)-2-hexenal by Wittig reaction
to produce a mixture of methoxymethyl ethers (MOM-ether) of (10E,12Z)-
10,12-hexadecadien-1-0l and (10E,12E)-10,12-hexadecadien-1-ol (yield
calculated from 1,10-decanediol including 4 steps was 12.2%). After
removing the MOM protection group, (10E,12E)-10,12-hexadecadien-1-ol
compound was separated, and purified by open column chromatography
using 15% AgNO;s in silica gel as stationary phase. Oxidation of
the formed (10E,12E)-10,12-hexadecadien-1-ol  with  pyridinium
chlorochromate (PCC) reagent gave (10E,12E)-10,12-hexadecadienal
compound in 69.3% yield.

TOM TAT

Hop chat (1 0OE,12E)-10,12-hexadecadienal, thanh phan pheromone gici
tinh cia mot 6 lodi ngai gdy hai cdy trong UBong bang séng Ciiu Long,
dwgc tong hop thanh céng sir dung hop chat 1,10-decanediol lam chat
phan iing ban ddu va phan g Wittig lam phdn vmg then chot. Hai nhom
chire rwou (OH) ciia hop chat 1,10-decanediol lan heot dwoc bromo héa
va bdo vé dé tao thanh hop chdt 1-bromo-10-methoxymethoxy-decane.
Hop chdt 1-bromo-1 0-methoxymethoxy-decane sau do dwgc dun voi
triphenylphosphine ¢ 90°C trong 48 gio' roi két hop voi hop chat (E)-2-
hexenal bang phdn vmg Wittig dé thu dwroc hon hop methoxymethyl ethers
(MOM-ether) cua (10E,12E)-10,12-hexadecadien-1-ol va (10E,12Z)-

10,12-hexadecadien-1-ol (hiéu sudt tinh tir hop chdt 1,10-decanediol
théng qua 4 budc tong hop dat 12,2%). Sau khi gidi bdo vé nhém MOM-
ether, hop chdt (10E,12E)-10,12-hexadecadien-1-ol dwoc phdn ldp va tinh
loc bang sdc ky cét mé sir dung hén hop 15% AgNO; trong silica gel lam
pha tinh. Oxy héa hop chat (10E,12E)-10,12-hexadecadien-1-ol thu dwoc
V6i chdt phan iing pyridinium chlorochromate (PCC) tao thanh hop chit
(10E,127)-10,12-hexadecadienal (hiéu sudt 69,3%).
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1 GIOI THIEU

Pheromone gidi tinh 1a mot loai hoa chét tin
hiéu (semiochemical) dugc ca thé tiét ra dé thu hut
hoat dong giao phdi cua cac ca thé Kkhac gidi trong
loai. Do déy 1a loai hoa chat c6 ngudn gdc tw nhién,
c6 tinh chuyén biét cao va hoat ddng véi mot ham
luong rat thap, ap dung pheromone gidi tinh dé
quan ly con trung gay hai nong nghiép dugc xem
la giai phap khong doc, bén vimg va an toan
(Witzgall et al., 2010). Cho dn nay, pheromone
gidi tinh ctia hon 650 loai con trung thudc bd canh
vay da dugc nghién ctru (Ando, 2014; El-Sayed,
2014), hau hét 1a nham tng dung trong quan ly con
trung gdy hai nong-lam nghiép bang cac hinh thuc:
khao sat dién bién mat sd quan thé (monitoring),
bay tap hop (mass trapping), thu hat va giét truong
thanh (attract and kill) va quiy rdi su bt cap
(mating disruption) (Ando et al., 2004; El-Sayed,
2014). Hang nam, udc tinh co6 hémg chyc triéu moi
pheromone di dwoc san xuat dé img dung cho viéc
khao sat dién bién mat sb quin thé va biy tap hop
trén mot dién tich hon 10 tri€u hecta, thém vao do
hon mét triéu hecta dugc &p dung cac ky thuat
quéy rdi bat cap va thu hat va giét (Witzgall et al.,
2010).

Hop chat (10E,122)-10,12-hexadecadienal
(E10,E12-16:Ald) dd dugc x4c dinh 1a thanh phan
pheromone gidi tinh cta 17 loai ngai thudc cac ho
Pyralidae (8 loai), Sphingidae (6 loai), Noctuidae
(2 loai) va Saturniidae (1 loai) (El-Sayed, 2014).
Trong 46, hai loai Maruca vitrata (= testulalis)
(Geyer) va Diaphania indica Saunders thugc ho
Pyralidae la dbi tuong gdy hai quan trong trén cay
dau va bau bi dua tai Pong bang song Ciru Long
(PBSCL) (Nguyén Vin Huynh va Lé& Thi Sen,
2011).

Tir cong bd ciia Hao er al. (1996), cho dén nay,
tai DPBSCL, héa chét tin hi¢u ctia hon 34 loai con
trung da dugc nghién ctru. Trong do, pheromone
gidi tinh ciia bon loai da duoc téng hop va nghién
chu tmg dung gém sau to Plutella xylostella L.
(Hao et al., 1996), sau duc vo trai budi Prays citri
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Milliére (L& Van Vang va ctv., 2006), sau duc trai
cay Conogethes punctiferalis Gueneé (Lepidoptera:
Pyralidae) (Lam Minh DPang va ctv., 2012; Chau
Nguyén Qudc Khanh va crv., 2012) va sing khoai
lang, Cylas formicarius Fab. (Pham Kim Son va
ctv., 2012). Tét ca cac con duong tong hop trong
cac nghién ciru néu trén déu duge cho xdy dung
cho viéc tong hop cac thanh phan pheromone giGi
tinh mach thing c6 chtra mét nbi doi trong phan tir
(monoene).

_ Trong bao cdo nay chung tdi trinh bay két qua
tong hgp hgp chat E10,E12-16:Ald, thanh phan
pheromone gidi tinh cua ngai M. vitrata va D.
indica, 1a hop chat c6 chira mét lién hop hai n6i doi
(conjugated diene, -CH=CH-CH=CH-) trong phan
tor bang con dudng tong hgp s dung phan Ung
Wittig lam phéan ting then chot (key reaction).

2 PHUONG PHAP NGHIEN CUU
2.1 Hoéa chat

N Chat phan tng, dung méi va nhimg hoa chat
ho tro khac dung trong qua trinh tong hop la cac
san pham thuong mai duoc dung cho tong hop hoa
chat hitu co. Trong d6, 1,10-decanediol, hydrogen

bromide,  (£)-2-hexenal, triphenylphosphine,
silver nitrate (AgNOs3), p-tolunenesulfonic acid
monohydrate (p-TsORH), sodiumhydrogen

carbonate (NaHCO3) va sodiumhydrogen sulfate
Na,S04) duge mua tir Cong ty Hoa chat tinh khiét
Wako (Nhat); dung dich hydrogen chloride 4N
trong dioxane va pyridinium chlorochromate
(PCC) dugc mua tir Cong ty hoa chat Aldrich
(M¥); n-butyl lithium (n-BuLi, solution 1.6M in n-
hexane) va silica gel dugc mua tir Cong ty hoa chét
Kanto (Nhat). Cac loai dung moi n-hexane (Hx),
benzene  (Bz), ethyl acetate  (EtOAc),
tetrahydrofuran (THF), dichloromethane (CH»Cly)
1a san phim dung cho phan tich HPLC dwoc mua
tr Cong ty Merck (Drtrc).
2.2 Con dwong tong hop hoa hoc

Hop chét E10, E12-16:Ald dugc tong hop theo
con duong tong hop duoc trinh bay trong So do 1.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 40 (2015)(2): 76-82

AANANOA 2 ANANANET D
HO —» HO ) —

1

ANNNNBM ¢ AN FPPB
MOMO 3 . MOMO A

NAAANANAN MM
d 5a e
— —

AN TNANAN MM

5b
NAAANANANANOH )
6a
—> —>\/\/\/\/\/\/\/YH

NNV ANANANANOH o

So d6 1: Con dwong tong hop hop chit (10E,12E)-10,12-hexadecadienal

a) HBr/Toluene/110°C/24 gio (59,1%); b) dimethylmethane/LiBr/p-TsOH (86,4%); c) PPhs3/90°C/72 gio; d) (E)-2-
hexenal/n-BuLi/THF (49,3%), e) 0,5N HCl/methanol/24 gio (90,0%); f) 15% AgNOs; PCC/CH:Cl: (69,3%)

Sau khi bromo hoéa mét nhom hydroxyl (OH)
cua hop chét 1,10-decanediol 1, nhom OH con lai
dugc bao vé bang methoxymethoxy (MOM) tao ra
ether 3. Khudy hop chét 3 véi triphenylphosphine &
nhiét do 90°C trong 48 gio thu dugc mudi
phosphorium 4. Théng qua phan tng Wittig trong
dung méi THF va tac dong bazo (base) cua n-
butyllithium, mudi phosphorium dwogc két hop véi
(E)-2-hexenal dé tao thanh hén hop ciia cac hop
chét (10E,12E)-10,12-hexadecadien-1-ol MOM
ether 5a va (10Z,12E)-10,12-hexadecadien-1-ol
MOM ether 5b. Sau khi giai bao v&é MOM-ether
bing cach khudy hdn hop cua cac hop chét 5a va
5b trong dung dich 0,5N HCI trong methanol trong
24 gio, cic hop chat (10E,12E)-10,12-
hexadecadien-1-ol (6a) va (10E,122)-10,12-
hexadecadien-1-ol (6b) dugc phan tach va tinh loc
bang cot sic ky ma, str dung hdn hop 15% AgNO;
trong silica gel 1am pha tinh. Tiép theo, phan tmg
oxy hoa gitta hop chit (10E,12E)-10,12-
hexadecadien-1-0l véi chat phan tng Pyridinium
chlorochromate (PCC) ctia hop chat 6a tao thanh
hop chat E10,E12-16:Ald.

2.3 Tham dinh céu tric héa hoc

Céu tric hoa hoc cia cac san pham & mdi phan
ung trong con duong tong hgp duoc xac dinh bang
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cac phan tich cong huong tir hat nhan (Nuclear
Magnetic Resonace, NMR) va Séc ky khi - Khéi
phd (Gas Chromatography - Mass Spectrometry,
GC-MS) véi thiét bi va k¥ thuat phan tich duoc
thuc hién nhu mé ta cia Chau Nguyén Qudc
Khanh va ctv. (2012). Trong do:

— Phé 'H va *C NMR ciia mau tong hop duoc
ghi nhan bang may Jeol Alpha 300 Fourier
transform spectrometer (Nihondenshi, Tokyo,
Japan). Trong d6, pho '"H NMR dugc do & tan s6
300.4 MHz va *C NMR dugc do & tan sb 75.45
MHz. Dung méi st dung cho phan tich la
deuterium chloroform (CDCl;). Chét noi chuén
(internal standard) 1a Tetramethylsilane (TMS).

— Pho khbi lugng ctia mau & cac giai doan ctia
con dudng tong hop dugc ghi nhan bang mot may
lién hop GC-MS vé6i GC HP 6890 series va dau do
MS (Mass Selective Detector) HP 5973. Sy ion hoa
duoc thuc hién theo kiéu va cham (Electron
Impact, EI mode) ¢ dién thé 70 eV va nhiét do
230°C. Cot sic ky dung trong phan tich 13 cot mao
dan DB-23 (capillary column, 0.25 mm ID x 30 m;
J&W Scientific) voi chwong trinh nhiét d6 1a bét
dau ¢ 80°C, giit & 80°C trong 1 phut, ting lén
210°C & téc do 8°C/phut, va giit & 210°C trong
10 phaut.
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3 KET QUA
3.1 Con duong tong hop héa hoc ciia hop
chat (10E,12E)-10,12-hexadecadienal

Hop chat (10E,12E)-10,12-hexadecadienal da
dugc tong hop thanh cong bang con dudng tong
hop str dung phan ng Wittig lam phan tng then
chét (key reaction) (So d6 1). Sau khi bromo hoa
mot nhom chirc ruou (OH) cua hop chét 1,10-
decanediol (1) (hiéu suit cua phan ung 1a 59,1%),
nhom OH con lai duogc bao vé béng MOM ether (3)
(hiéu suét ciia phan tmg 1 86,4%). Hop chat 3 sau
d6 dugc dun voi triphenylphosphine & 90°C trong
48 gior roi két hop v6i hop chit (E)-2-hexenal bang
phan ung Wittig, trong dung méi THF dudi tac
dong base cua n-butyllithium, thu duoc hén hop
cac hop chit MOM-ether cua (10E,122)-10,12-
hexadecadien-1-0l (5a) va (10F,12E)-10,12-
hexadecadien-1-ol (5b) (hiéu suét ctia phan tng l1a
49,3%). Hon hop cua cac hop chit 5a va 5b dugc
khiy trong dung dich HCI 0,5N trong methanol dé
giai bd sy bao v¢ nhém OH ciia MOM-ether (hiéu
suat ciia phan tg 1 90%). Sau khi dugc phan tich
va tinh loc béng cot sic ky mo, st dung hdn hop
15% AgNO;s trong silica gel 1am pha tinh, hop chat
(10E,12E)-10,12-hexadecadien-1-0l  thu  duogc
(16,4%) dwoc oxy hoa bang phan tng véi chit oxy
héa PCC, thu dwoc hop chit (10E,12E)-10,12-
hexadecadienal véi hiéu sudt phan ung 13 69,3%
[Hiéu suat tong, thong qua 7 budc tong hop (tinh tir
hop chit 1,10-decanediol), dat 2,6%].

3.2 Phan iing héa hoc trong con dwdng tong
hop hop chét (10E,12E)-10,12-hexadecadienal

3.2.1 Hop chdt 10-Bromo-decan-1-ol (2)

Hdn hop ciia hop chét 1,10-decanediol (10,0 g,
57,4 mmol) va hop chét hydrogen bromide (9,68 g,
57,4 mmol) dugc dun hoan luu trong dung moi
toluene (150 mL) & nhiét do 100°C trong 24 gio.
Sau khi dé nguéi xudng nhiét d6 phong, binh cau
phan tng dugc thém vao 150 mL dung dich NaCl
bao hoa, r0i chuyén vao phéu phan tach dé lic déu
va tach ldy 16p hiru co. Phan nudc con lai trong
phéu duoc ly trich v6i n-hexane (100 mL x 3 1an).
Phan hitu co va n-hexane ly trich duoc két hop véi
nhau, rra véi dung dich nuéc NaHCOs3 bao hoa va
loc qua Na,SO4. San pham thu dugc ciia phan tng,
hop chit 10-bromo-decane-1-ol 2, sau khi dugc
lam tinh khiét bang cot sic mo sir dung silica gel
lam pha tinh va c6 dac bang hé théng co-quay, la
8,04 g (33,9 mmol), hiéu suat phan Gng dat 59,1%.
Dit liéu phan tich GC-MS: Rt 16,11 phut; m/z: 41,
55 (base), 69, 83,97, 111, 135, 137, 148, 150, 162,
164, 190, 1992, 236 (ion M") va 238 (ion [M+2]").
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Dit liéu phan tich NMR: '"H NMR & (ppm): 1,29
(12 H, broad), 1,53-1,61 (2H, tt, J = 7,09 Hz, 7,01
Hz), 1,80-1,90 (2H, tt, J = 7,95 Hz, 7,05 Hz), 3,38-
3,43 (2H, t, J= 7,01 Hz) va 3,80-3,84 2H, t, J =
6,88 Hz); 3C NMR ¢ (ppm): 25,7 (-CH,-CH,-CH,-
); 28,2 (-CH,-CHa-CHy-); 28,8 (-CH,-CH)-CHy-);
29,4 (-CH,-CH,-CH»-); 29,4 (-CH»-CH,-CH>-);
29,5 (-CHx-CH,-CH»-); 32,75 (-CH>-CH,-OH),
32,8 (-CHz-Br); 34,1 (-CH,-CH,-Br) va 62,1 (-
CH,-OH).
3.2.2 Hop chat 1-bromo-10-methoxymethoxy-

decane (3)

Hdn hop10-bromo-decane-1-ol (2) (8,04 g, 33,9
mmol), LiBr (0,98 g, 11,3 mmol) va p-TsOH (500
mg) dugc khudy trong dimethoxymethane (150
mL) & nhi¢t d§ phong trong 24 gid. Sau khi dugc
thém vao 100 mL dung dich NaCl bdo hoa, hon
hop duge chuyén vao phéu phén tach dé lic va tach
ldy phan hiru co. Phan nuéc con lai trong phéu
dugc ly trich tiép bang n-hexane (3 x 100 mL). Céc
budc tiép theo dugc thyc hién twong ty nhu Muc
32.1 @& thu duwoc hop chit 1-bromo-10-
methoxymethoxy-decane (3) (8,2 g, 29,15 mmol),
hiéu sudt phan ung 1a 86,4%. Dit lidu phéan tich
GC-MS: Rt 14,80 phut; m/z: 45 (base), 55, 69, 83,
95, 109, 123, 137, 148, 150, 188, 190, 202, 204,
216, 218, 279 (ion M") va 281 (ion [M+2]"). Dit
liéu phan tich NMR: 'H NMR § (ppm): 1,29 (12H,
broad), 1,54-1,64 (2H, tt, J = 6,88 Hz, 6,67 Hz),
1,80-1,90 (2H, tt, /= 7,13 Hz, 7,18 Hz), 3,36 (3H,
s), 3,38-3,43 (2H, t, J = 6,88 Hz), 3,49-3,54 (2H, t,
J =6,75) va 4,60 (2H, s); 3*C NMR § (ppm): 26,2
(-CH»-CH,-CHy-); 28,2 (-CH,-CH,-CH»-); 28,8 (-
CH,-CH»-CH3-); 29,4 (-CH,-CH,-CH»-); 29,4 (-
CH,-CH»-CH»-); 29,5 (-CH,-CH,-CH»-), 29,8 (-
CH»-CH»-O-); 32,9 (-CH»-Br); 34,0 (-CH»-CH»-
Br); 55,1 (CH3-O-); 67,9 (-CH»-0-); va 96,4 (-O-
CH»-0-).

3.2.3 (10E,12E)-10,12-hexadecadien-1-o0l

Hon hop cia cac hop chat 3 (4,0 g, 14,2 mmol)
va triphenylphosphine (3,7 g, 14,2 mmol) dugc dun
trong mot binh ciu 4 ¢d (four neck flask) ¢ nhiét
d6 90°C cho dén khi hinh thanh mét dang gibng
nhu keo dinh (trong 48 gid). Sau khi dé ngudi
xudng nhiét d6 phong, binh cau duoc két ndi véi hé
thong khi ni to (N;) va dit vao mot bé nudc da dé
tao nhiét do tor 0 - 5°C cho phan Gng. Thém lan
luogt vao binh 100 mL THF va ting giot cua dung
dich butyl lithium 1,6M (10 mL). Dgi cho dén khi
hén hop trong binh chuyén sang mau do cam va
hop chat giéng keo tan hoan toan thi thém vao tiép
1,53 g (15,62 mmol) hop chat (E)-2-hexenal rdi
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tiép tuc khudy hdn hop trong 1 gid. Phan tmg duoc
két thuc bang cach thém vao binh cau 100 mL
nude lanh rdi chuyén vao phéu phan tach dé lic va
tach 1y phan hiru co. Phan nuéc con lai trong phéu
dugc ly trich tiép v6i 100 mL n-hexane (3 lan).
Phan hitu co va n-hexane ly trich duogc rira lan luot
véi cac dung dich HCI 1IN (100 mL) va NaHCO;
(100 mL), c6 dic va tinh ché bang cot sac ky ma,
st dung silica gel lam pha tinh, thu dugc 2,0 g (7,0
mmol) cta cac hop chdt 16-methoxymethoxy-
hexadeca-4,6-diene (E10,E12-16:0MOM  va
Z10,E12-16:0MOM) (5a va 5b), dat hi¢u suit
phan ung 49,3%). DT li€u phan tich GC-MS cua
cac hop chat E10,E12-16:0MOM va Z10,E12-
16:0MOM: Rt 15,67 phut va 15,89 phut, tuong
ung; m/z: 45, 55, 67 (base), 81, 95, 109, 121, 135,
149, 163, 221, 237, 250 (ion [M-CH30H]") va 282
(ion M").

Hon hop cuia cac hop chat 5a va 5b (2,0 g, 7,0
mmol) dugc khudy tiép trong dung dich HC1 0,5 N
trong methanol (80 mL) & nhiét ¢ phong trong 24
gid. Sau khi thém vao 100 mL r-hexane va 30 mL
nude lanh, hdn hop duge chuyen sang pheu phan
tach, lic déu va tach ldy phan hiru co. Phan nudc
con lai trong phéu duoc ly trich tiép v6i 30 mL n-
hexane (3 lan). Phan hitu co va n-hexane ly trich
dugc rira bang cach lic v6i dung dich NaHCO; bio
hoa (100 mL), c¢6 dic va lam tinh khiét bang cot
sic ky mo st dung silica gel lam pha tinh, thu
dugc 1,5 g (6,3 mmol) cua cac hop chat (10E,12E)-
10,12-hexadecadien-1-ol  (E10,E12-16:0H) va
(10E,122)-10,12-hexadecadien-1-ol (Z10,E12-
16:0H), dat hiéu sudt 90,0%. Su phén tach va tinh
loc tiép theo bang cot sic ky mé sir dung hdn hop
15% AgNO; trong silica gel 1am pha tinh thu dugc
hop chit (10E,12E)-10,12-hexadecadien-1-0l v&i
d6 tinh khiét dat >98% (phén tich bang GC-MS).
Dit liéu phan tich GC-MS: Rt 17,12 phut; m/z: 41,
55, 67 (base), 81, 96, 109, 121, 135, 149, 163, 220
(ion [M-H,O7") va 238 (ion M"). Dir liéu phén tich
NMR: 'H NMR 6 (ppm): 'H NMR & (ppm): 0,87-
0,92 (3H, t, J = 7,66 Hz), 1,28 (12H, broad), 1,34-
1,43 (2H, tt, J = 7,44 Hz, 7,39 Hz), 1,51-1,60 (2H,
tt, J = 7,74 Hz, 7,31 Hz), 1,99-2,08 (SH, m), 3,60-
3,65 (2H, t, J = 7,09 Hz), 5,50-5,60 (1H, m) va
5,94-6,05 (2H, m); '*C NMR & (ppm): 13,7 (CH:-
CHz-); 22,6 (CH3-CH2-CH2-); 25,8 (-CHz-CHz-
CH»-); 29,2 (-CH»-CH,-CH»-); 29,2 (-CH»-CHa»-
CHz-); 29,5 (-CHz—CHz-CHz-); 29,5 (-CHz-CHz—
CHz-); 29,6 (-CHz—CHz-CHz-); 32,6 (-CHz-CHz—
CH»-); 32,8 (=CH-CH»-CH>-); 34,7 (-CH»-CH>-
CH=); 63,0 (-CH»-CH>-OH); 130,4 (=CH-CH=CH-);
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130,5 (=CH-CH=CH-); 132,2 (-HC=CH-CH,-) va
132,4 (-CH,-HC=CH-).
3.2.4 Hop chat E10,E12-16:Ald

Cho vao dung dich dang khudy cia E10,E12-
16:0H (0,5 g, 2,1 mmol) trong 30 mL CH>Cl, timg
mau nho cia hop chdt PCC (0,68 g; 3,2 mmol).
Sau 3 gi, binh phan g dugc chuyén sang két nbi
v6i hé thong co-quay dé bay hoi toan by CH,Cl,.
Hon hop con lai duge thém vao 30 mL n-hexane va
30 mL nudce rdi chuyén vao phéu phéan tach dé lic
va tach lay phan dung méi hiru co. Phin nudc con
trong phéu dugc ly trich tiép tuc voi n-hexane (30
mL x 3 lan). Phan n-hexane ly trich dugc két hop
v6i phan hitu co, rira v6i dung dich NaHCO; bao
hoa, c6 dic va tinh ché bang cot sic ky mo, sir
dung silica gel lam pha tinh thu dwoc hop chat
E10,E12-16:Ald (0,34 g; 1,5 mmol), dat 69,3%
hiéu suit. Dit liéu phan tich GC-MS: Rt ; m/z: 41,
55, 67 (base), 81, 95, 109, 123, 137,149, 163, 207
(ion [M-COHT"), 218 (ion [M-H,O]") va 236 (ion
M"). Dit liéu phan tich NMR: 'H NMR ¢ (ppm): 'H
NMR ¢ (ppm): 0,87-0,92 (3H, t, J = 7,74 Hz), 1,30
(12H, broad), 1,57-1,69 (2H, tt, J = 7,78 Hz, 7,22
Hz), 1,99-2,09 (4H, m), 2,39-2,45 (2H, td, J = 7,65
Hz, 1,8 Hz), 5,50-5,56 (2H, m), 5,94-6,01 (1H, dd,

J = 11,53 Hz, 11,91 Hz), 5,99-6,05 (1H, dd, J =

11,35 Hz, 11,57 Hz) va 9,76-9,77 (1H, t, J = 2,15
Hz). *C NMR 6 (ppm): 13,7 (CH3;-CH»-); 22,1
(CH3-CH,-CH>-); 22,6 (-CH,-CH,-CHa-); 29,0 (-
CH,-CH,-CH>-); 29,1 (-CH,-CH,-CHa-); 29,2 (-
CH,-CH,-CH>-); 29,3 (-CH,-CH,-CH>-); 29,3 (-
CHz-CHz-CHz-); 32,6 (—CHz-CHz-CHz—); 34,7 (-
CH-CH»>-CH,=); 43,9 (=CH-CH,-CH,-); 130,5
(=CH-CH=CH-); 130,5 (=CH-CH=CH-); 132,3 (-
HC=CH-CH,-); 132,4 (-CH,-HC=CH-) va 203,0
(H-C=0).

4 THAO LUAN

Con duong téng hop dugc xdy dung véi
phan ung Wittig lam phan tng then chét da
téng hop thanh céng hop chat (10E,12E)-10,12-
hexadecadienal. Trong con dwdng tong hop nay
nhém chirc rugu duge bao vé bﬁng MOM-ether va
lién hop hai nbi d6i dugc dua vao phan tir théng
qua su két hop gitra mot mudi phosphorium va mot
alkenal béng phan mg Wittig. Su chon loc cu
hinh cta noi doi trong phan tu (cau hinh E) chi
dugc thuc hién & nbi doi co vi tri gan veé phia cudi
mach (vi tri carbon thtr 12, Cy,) do tac chat (E)-2-
hexenal. San pham thu dugc cia con dudng téng
hop nay 14 hai ddng phan hinh hoc (10E,12E)-
hexadecadienal (E,E) va (10Z,12E)-hexadecadienal
(Z,FE) 6 ty 1¢ tuong ung vao khoang 1:3.
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Céc hop chit mach thing c6 chira mot lién hop
hai ndi d6i trong phan tir d dugc tong hop bing
cac con duong tong hop chon loc thong qua phan
tmg két hop chéo (cross coupling reaction) gitra
alkyne véi alkenyl halide hodc phan ung Cadiot-
Chodkiewicz giira alkyne vé6i 1-bromo-1-alkyne dé
tao thanh cic hop chat ene-yne lién hgp (-CH=C-
C=C-) hodc diyne lién hop (-C=C-C=C-) va theo
sau 14 phan tng khir néi ba s& chuyén cac hop chit
ene-yne lién hgp hodc diyne lién hgp thanh hop
chat diene lién hop (Yadav and Reddy., 2000;
Gries et al., 2004; Mori, 2009; Yan et al., 2014).
Tuy nhién, phan tmg khir ndi ba ciia cac hop chat
ene-yne lién hop hodc diyne lién hop chi c6 thé tao
thanh céc hop chat diene lién hop véi cau hinh cua
nbi d6i 1a E.Z, ZE va Z,Z (Yadav and Reddy.,
2000; Gries et al., 2004; Mori, 2009). Nishida et al.
(2003) da tong hop cac hop chat Cis mach thing co
chira mot diene lién hop voi ndi d6i & cac vi tri 3,5,
4,6, 5.7, 6,8,7.9 va 8,10, trong do, cachopchatco
cAu hinh cta nbi doi 1a E,E da duoc téng hop bang
con dudng thong qua phan tng Wittig voi nhom
chirc OH dugc bao vé bang tetrahydropyranyl ether
(THP-ether) va cau hinh E ctia ndi d6i 6 vi tri trong
mach gﬁn nhém chic duge chon loc. Do su
chon loc céu hinh E cta ndi doi duoc thuc hién &
vi tri gan nhém chitc nén cac con dudng tong
hop cua Nishida et al (2003) can thém cac
giai doan: 1) két hop aldehyde va hop chat
methoxycarbonylmethylenetriphenylphosphorane
dé tao thanh hop chat (E)-2-ester, 2) khir hop chat
(E)-2-ester dé thu duoc (E)-2-alken-1-ol va 3) oXy
hoa hop chét (E)-2-alken-1-ol dé tao thanh (E)-2-
alkenal. Con dudng tong hop trong bao cdo nay
(So a6 1) duoc xay dung vai nhom chirc MOM-
ether ndm cung phan tir voi mudi phosphorium, do
d6 c6 thé st dung truc tiép chat phan tng thuong
mai (E)-2-alkenal, va nhu vay rut ngan dugc 3 giai
doan so v6i con dudng tong hop cua Nishida et al.
(2003).
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TAI LIEU THAM KHAO

Ando T., 2013. List of sex pheromone. Internet
database.
http://www.tuat.ac.jp/~antetsu/List_of Sex
Pheromones(2013.12.09).pdf

81

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 40 (2015)(2): 76-82

Ando, T., S. Inomata and M. Yamamoto, 2004.
Lepidopteran sex pheromones. Topics
Current Chemistry, 239: 51 - 96.

Arai, K., Ando, T., Sakurai, A., Yamada, H.,
Koshihara, T. and Takahashi, N., 1982.
Identification of the female sex pheromone
of the cabbage webworm. Agricultural and
Biological Chemistry, 46: 2395 - 2397.

Chau Nguyén Québc Khanh, Dinh Thi Chi va Lé
Van Vang, 2012. Pheromone gidi tinh cia
sau duc trai Conogethes punctiferalis
Gueneé; Tong hop va danh gia sy hap dan
ngoai dong. Tap chi Nong nghiép & Phat
trién néng thén, 174-179.

El-Sayed, 2014. The pherobase: Database of
Insect Pheromone and Semiochemicals.
http://www.pherobase.com

Gries, R., Reckziegel, A., Bogenschiitz, H.,
Kontzog, H., Schlegel, C., Francke, W., Millar,
J. G., and Gries, G., 2004. (Z,2)-11,13-
Hexadecadienyl acetate and (Z,E)-11,13,15-
hexadecatrienyl acetate: synergistic sex
pheromone components of oak processionary
moth, Thaumetopoea processionea
(Lepidoptera: Thaumetopoeidae).
Chemoecology, 14: 95 - 100.

Hao, N. C., Huong-Giang, N. C. T., Khoa, N. C.
and Son, N. T., 1996. Synthesis and application
of insect attractants in Vietnam. Resources,
Conservation and Recycling, 18: 59 - 68.

Lam Minh Dang, Chau Nguyén Qubc Khanh,
Nguyén Tién Anh va Lé Vin Vang, 2012.
Téng hop (E)-10-hexadecenal va (2)-10-
hexadecenal, thanh phan pheromone giéi tinh
ctia ngai Conogethes punctiferalis bang cac
con duong téng hop chon loc. Tap chi Nong
nghiép & Phdt trién néng thon, 168 - 173.

Lé Van Vang, Nguyén Puc D9, Pham Kim
Son, Nguyén Trong Nham va Lang Canh
Phu, 2006. Tong hop (72)-7-tetradecenal,
pheromone gidi tinh cua budm sau duc vo
trai budi Prays citri Milliére
(Lepidoptera: Yponomeutidae). Hgi thao
quoc gia Bénh cdy va Sinh hoc phan ti,
Trang: 134 - 141.

Mori, K., 2009. New synthesis of (11Z,132)-
11,13-hexadecadienal, the female sex
pheromone of the navel organgeworm.

Bioscience Biotechnology Biochemistry,
73(12): 2727 - 2730.



Tap chi Khoa hoc Truong Pai hoc Can Tho Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 40 (2015)(2): 76-82

Nguyén Vin Huynh va Lé Thi Sen, 2011. Con Witzgall, P., Kirsch, P. and Cork, A., 2010. Sex
tring gy hai cay trong. Nha xudt ban Nong pheromones and their impact on pest
Nghiép, 286 trang. management. Journal of Chemical Ecology,
Nishida, T., Vang, L. V., Yamazawa, H., 36: 80 - 100.
Yoshida, R., Naka, H., Tsuchida, K. and Yadav, J. S. and Reddy, E. J., 2000. Synthesis of
Ando, T., 2003. Synthesis and (3E,57)-3,5-dodecadienylacetate, the sex
characterization of hexadecadienyl pheromone of Phtheochroa cranaodes
compounds with a conjugated diene system, (Lepidoptera: Tortricidae). Bioscience
sex pheromone of the persimmon fruit moth Biotechnology Biochemistry, 64(8), 1726 - 1728.
and related compounds. Bioscience Yan, Q., Vang, L. V., Khanh, C. N. Q., Naka,
Biotechnology Biochemistry, 67(4): 822 - 829. H. and Ando, T., 2014. Reexamination of
Pham Kim Son, Chau Nguyén Quéc Khanh va Lé the Female Sex Pheromone of the Sweet
Vin Vang, 2012. Tong hop va danh gia sy hap Potato Vine Borer Moth: Identification and
dan ngoai ddng cua pheromone giGi tinh sing Field Evaluation of a Tricosatriene. Journal
khoai lang, Cylas formicarius Fab. Tap chi of Chemical Ecology, 40: 590 - 598.

Khoa hoc Pai hoc Can Tho, 21b: 116 - 123.

82



