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TONG HQP VA PANH GIA SU'HAP DAN NGOAI PONG
CUA PHEROMONE GIOI TiNH SUNG KHOAI LANG,
CYLAS FORMICARIUS FAB.

Pham Kim Son, Chdu Nguyén Quéc Khanh va Lé Van Ving'
ABSTRACT

The sex pheromone of the sweet potato weevil (Cylas formicarius Fab.), (Z)-3-dodecenyl-
(E)-2-butenoate compound (Z3-12:E2), was synthesized by a synthetic route via the
Wittig reaction with starting reagents were 1,3-propanediol and 1-nonanal. In a field test,
Z3-12:E2 at any dose from 0.1 to 1.0 mg gave the same attraction to C. formicarius males
with numbers of captured males were significantly higher than that of control. Otherwise,
at 0.3 mg dose, there was not significantly different in the numbers of captured males
between traps baited with unpurified and purified Z3-12:E2.

Keywords: Cylas formicarius, sex pheromone, (Z)-3-dodecenyl-(E)-2-butenoate, Wittig
reaction

Title: Synthesis and field evaluation of the sex pheromone of the sweet potato weevil,
Cylas formicarius FAB.

TOM TAT

Pheromone gidi tinh cua sung khoai lang (Cylas formicarius Fab.), hop chat (2)-3-
dodecenyl-(E)-2-butenoate (Z3-12:E2) dwoc tong hop bang con dwong thong qua phdn
ing Wittig voi cdc chdt phan img ban ddau la 1,3-propanediol va I-nonanal. Trong déanh
gid ngoai dong 73-12:E2 & cdc nong dg thir nghiém 0,1, 0,3, 0,5, 0,7 va 1,0 mg cho hiéu
qua hdp dan sung duc twong duong nhau voi so huong sing vao bdy cao va khdc cé y
nghia so voi doi chirng. Mt khéc, so heong sing dwpc vdo bay o nghiém thiec Z3-12:E2
(0,3 mg) chua tinh loc la khéng khdc biét y nghia so véi sé lwong sing vao bdy ¢ cdc
nghiém thirc Z3-12:E2 (0.3 mg) da dwoc tinh loc.

Tir khoa: Cylas formicarius, pheromone gidi tinh, (Z)-3-dodecenyl-(E)-2-butenoate,
phdn irng Wittig

1 PAT VAN PE

Sung khoai lang (SKL), Cylas formicarius Fab. (Coleoptera: Curculionidae), 1a
loai gdy hai nghiém trong trén khoai lang tai nhiéu nuéc thuéc Chau Phi, Chau
My, Chau Au, Chau A, Chau Pai Duong va mot sé vung Caribbean (Chalfant et
al., 1990; Talekar, 1991; Nguyén Vin Huynh va Lé Thi Sen, 2011). Ap dung
thudc trir sau hoa hoc 1a bién phap duoc wu tién lya chon dé phong tri SKL, dic
biét & cac nudc dang phat trién. Tuy nhién, bén canh cac han ché nhu gia thanh, sy
tac dong xdu dén moi trudng sinh thai va strc khoe con ngudi, hidu qua phong tri
ctia thudc trir siu hoa hoc dbi véi SKL thudong khong cao do sy gay hai chi yéu
trong ci nam dudi mat dat (Jansson, 1991). Nhiéu bién phap an toan dd dwoc
nghién ctru va 4p dung nhim muc dich luan phién hogc thay thé cho thudc trir siu
hoa hoc dé phong tri d6i v6i SKL. Trong dé, ap dung pheromone gidi tinh da
ching té dugc hiéu qua (Heath er al., 1991).
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Pheromone gidi tinh cia SKL dugc xac dinh gdm mot thanh phan duy nhét 1a hop
chat (Z)-3-dodecenyl-(E)-2-butenoate (Z3-12:E2) (Heath et al., 1986). Cho dén
nay hop chit Z3-12:E2 chii yéu dugc tong hop bang phan ung ester hoa giita
(Z)-3-dodecen-1-ol (Z3-12:0H) va crotonyl chloride. Do crotonyl chloride 1a san
pham thuong mai nén hau hét cac con dudng tong hop pheromone gidi tinh cta
SKL déu dugc x@y dung cho hop chat Z3-12:0H. Heath et al. (1986) da tong hop
thanh cong hop chat Z3-12:0H bang con dudng tong hop thong qua phan tng bat
cap (coupling reaction) cua 1-decyne va ethylen oxide. Lo ef al. (1992) va theo sau
1a Sureda et al. (2006) da st dung cic hop chat ban dau Ia but-3-yn-1-ol va
1-bromooctane dé thay thé cho viéc st dung hop chét ethylen oxide, mdt tac nhan
gdy ung thu (carcinogen) ¢ dang khi. Con dudng téng hop thong qua phan g | bit
cdp ¢6 uu diém 1a cau hinh Z (cis) cta ndi d6i duoc chon loc nén nang sudt tong
hop cua toan bo quy trinh cao. Tuy nhién, phan Gng bét cip doi hoi diu kién thuc
hién nghiém ngit (-78°C) va chét phan ung dt tién.

Theo huéng khéc, hop chat Z3-12:0H da dugc tong hop bang con duong thong
qua phan tmg Wittig (Nguyen Cong Hao et al., 1996; Mithran and Subbaraman,
1999). Trong con dudng téng hop ciia Nguyen Cong Hao et al. (1996) chat phan
ung ban dau 1a methyl acrylate va nhom chtrc rugu dugce bao vé¢ bang mot methyl
ester; trong con dudng téng hop cia Mithran and Subbaraman (1999) mot
bromoacetal, hgp chit v&i nhom chuc aldehyde dugc bao vé béng dioxolane, duoc
sir dung. Phan tng Wittig thong thuong c6 wu diém 1a dé thyuc hién voi chit phan
(g ré tién (so v6i phan tng bét cip) nhung tao thanh dong thoi hai céu hinh, Z va
E (trans), cia nbi d6i dan dén quy trinh phai thém cong doan phan tach va tinh loc
(Lé Vin Vang et al., 2006). Thay doi diéu kién phan ung dé thu dwoc san pham chi
¢6 cAu hinh Z d3 dugc mo ta boi Vang et al. (2008).

Trong bdo cdo nay ching t6i trinh bay két qua téng hop hop chat Z3-12:E2 bang
con dudng tong hop théng qua phan tmg Wittig. Trong dé, chat phan ng ban dau
duogc st dung 1a 1,3-propanediol véi sy bdo v€ nhom chirc rugu bang mot ether,
dong thoi didu kién cua phan tmg dwoc diéu chinh nhu mé ta cua Vang et al.
(2008). Thém vao d6, bén canh sy tham dinh céu trac héa hoc va do tinh khiét
trong hop chit bang cic phan tich trong phong thi nghiém, hi¢u lyc hap dan déi
v6i SKL cta hop chat Z3-12:E2 ciing duoc danh truc tiép & didu kién ngoai dong.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Hoa chét

Céc hop chét 1,3-propanediol, 1-nonanal, triphenylphosphine, dimethoxymethane,
p-tolunenesulfonic acid, lithiumbromide monohydrate va hydrobromic acid
la san pham cua Cong ty Hoa chit tinh khiét Wako (Nhat). Hop chat
sodium -bis(trimethylsilyl)amide 1a san phdm ciia Cong ty Aldrich (M¥). Céc loai
dung moi gdm n-hexane, toluene, benzen, ethyl acetate va ethanol 1a san pham ciia
Cong ty Merck (Puc).

2.2 Thiét bi phan tich

th) cong huong tir hat nhan (Nuclear Magnetic Resonace, NMR) 'H va “C cua
mau tong hop dugc do bang may Jeol Alpha 300 Fourier transform spectrometer
(Nihondenshi, Tokyo, Japan) ¢ 300.4 MHz va 75.45 MHz, tuong tng. Dung moéi
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su dung cho phén tich 1a deuterium chloroform (CDCl;) v6i Tetramethylsilane
(TMS) dugc dung lam chat ndi chuan (internal standard).

Pho khdi lugng (Mass spectrum) ctia mau dugc ghi nhan bang may lién hop Séc
ky (GC) — Khdi phdé (MS) (Gas Chromatography — Mass Spectrometry) voi GC
HP 6890 series va dau do MS (Mass Selective Detector) HP 5973. Su i-on hoa
duoc thyuc hién theo kiéu va cham i-on (Electron Impact, EI mode) ¢ dién thé 70
eV va nhiét d6 230°C. Phé khéi lwong dugc dit trong khoang m/z tir 40 — 500. Cot
sic ky duoc dung trong phén tich 13 c6t mao dan DB-23 (capillary column,
0.25 mm ID x 30 m; J&W Scientific) voi chuong trinh nhiét do: 80°C (trong
1 phit), tang 1én 210°C & téc d6 8°C/phit va giit & 210°C trong 10 phit.

2.3 Téng hop hop chit Z3-12:E2

Sau khi brom h6a mét nhém -OH cua hop chét 1,3-propanediol (1), nhom -OH con
lai duoc bao vé bang ether cua dlmethoxymethane (-MOM) (2). Bun hop chat 2 va
triphenylphosphine trong benzen ¢ 110°C trong 72 gio' dé thu dugc mot mubi
phosphorane, hop chét 3. Hop chét 3 sau d6 dugc két hop v6i 1-nonanal thong qua
phan tng Wittig v6i sodium bis(trimethylsilyl)amide dugc st dung lam moi
truong ba-zo (base) thu dugc MOM-ether cua (Z)-3-dodecenyl-1-ol (4). Sau khi
loai bo sy bao vé nhom OH cua MOM-ether, (2)-3-dodecenyl-1-ol (Z3-12:0H) (5)
két hop véi hop chét crotonyl chloride bang phan tmg ester hoa trong dung méi
CH,Cl, dudi méi truong kiém cua pyridine dé tao thanh Z3-12:E2 (Hinh 1).

b
HO/\I/\OH — HO/\Z/\ Br > MOMO/\3/\ Br —

(0]
€ M /\/W
Z3-12:E2

Hinh 1: Con dwong téng hop hop chit (2)-3-dodecenyl (E)-2-butenoate, pheromone gidi
tinh cia sung khoai lang. a) HBr/tolunene; b) DMM/LiBr/p-TsOH; c) Sodium-
bis(trimethylsilyl)amide/heptanal/THF; d) 0.5 N HCI/MeOH; e) Crotonylchloride/
pyridine/CH,Cl,

2.4 Panh gia ngoai dong

2.4.1 Piéu ché moi pheromone

Hop chit Z3-12:E2 téng hop duoc pha loang trong n-hexane tinh khiét & nong do
10 mg/ml, roi dung microsyringe (dung tich 100 pl) d€ hut va nhdi mot ham lugng
trong tmg vao mot 6ng cao su non nho (dai khoéqg 2 cm, dudng kinh khoang
0,3 cm, dugc dung trong ghép cdy ca chua) dé 1am moi pheromone. Sau khi dé cho

dung moéi bay hoi trong 10 phut, éng cao su dwoc goi lai bang gidy nhom, dan
nhén va trir trong ngan mat cua ti lanh cho dén khi dem ra thir nghiém ngoai dong.
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2.4.2 Bé tri thi nghiém ngodi dong

Trén ruong khoai lang thi nghiém, mdi duge treo trong mét b'?ly nudc, bﬁy duoc ¢
dinh bang mot que tre voi cira bay dugc dat ngang mat giong khoai (Hinh 2).

Hinh 2: Biy pheromone dwgc dit trén rudng khoai lang

Thi nghiém duoc bé tri theo thé thie khdi hoan toan ngau nhién véi 7 nghiém thirc
va 3 lan lap lai trén mot rudng khoai lang c6 dién tich 1.700 m?, trong gidng khoai
lang tim Nhat tai xa Thanh Loi, huyén Binh Tén, tinh Vinh Long. S lugng SKL
vao bay duoc dém mdi tudn mét 1an (Vang et al., 2005).

2.5 Xir Iy s6 liéu

Sb liéu ghi nhén trong danh gia ngoai ddng dugc chuyén doi sang log(x+10) va xir
ly bang chuong trinh thong ké MSTATC.

3 KET QUA
3.1 Tong hop Z3-12:E2
3.1.1 3-Bromo-propan-1-ol (2)

1,3-propanediol (3 g, 39,4 mmol) va HBr (48%) (6,6 g, 39,4 mmol) duoc khudy
trong toluene (100 ml) & 110°C trong 12 gio. Sau khi dé nguoi xubng nhiét do
phong, hdn hop duge chuyén vao phéu phan tach, thém vao 100 ml nudc mudi bio
hoa, lac déu rdi tach 1§y phﬁn hitu co. Phin dung dich nude con lai duge thém vao
100 ml n-hexane, lic déu va tach lay phan hitu co, l4p lai 3 lan. Phan dung méi
hiru co duoc loc qua mot cot nhdi sodium sulfate (NaZSO4) dé loai bo toan b nudc
va cac chét rin, ¢6 ddc va 1am tinh khiét bang cot sic ky mé st dung silica gel lam
pha tinh thu dugc 3-bromo-propan-1-ol (2) (2,8 g, 20,1 mmol) dat niang suat 51%.
MS (m/2): 27,31, 41, 58, 120 (base) va 122. "H NMR  (ppm) = 2,05-2,13 (2H, tt,
J=6,53, 6,37 Hz), 3,53-3,57 (2H, t, J=6,58 Hz) va 3,77-3,82 (2H, t, J=6,15 Hz).
C NMR 6 (ppm) = 30,40, 34,96 va 60,31.

3.1.2 1-Bromo-3-methoxymethoxy-propane (3)

Hon hop ctia 2 (2,8 g, 20,1 mmol), LithiumBromide monohydrate (220 mg,
2,1 mmol) va p-tolunesofonic acid monohydrate (500 mg) dugc khudy trong
dimthoxymethane (150 ml) ¢ nhi€t d6 phong trong 24 gi¢. Sau khi thém vao 150
ml nuéc mudi, hon hop duge chuyén sang phéu phan tach dé lic va tach lay phan
hitu co. Cac budc t1ep theo dugc thyc hién tuong tg nhu ¢ Muc 3.1.1 thu duogc
1-Bromo-3methoxymethoxy-propane (3) (3,38 g, 18,5 mmol) dat ning suat 92%.
MS (m/z): 29, 41, 45 (base), 75, 121, 123, 152, 154, 181 va 183. '"H NMR § (ppm)
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=2,08-2,17 (2H, tt, J=6,84, 6,23 Hz), 3,37 (3H, s), 3,51-3,56 (2H, t, J=6,62 Hz),
3,64-3,69 (2H, t, J=6,19) va 4,63 (2H, s). °C NMR J (ppm) = 30,46, 32,75, 55,25,
65,00 va 96,47.

3.1.3 (Z)-1-Methoxymethoxy-dodec-3-ene (4)

Hop chat 3 (3,38 g, 18,5 mmol) duwoc dun voi triphenylphosphine (4,9 g,
18,5 mmol) trong 100 ml benzen & nhiét do 110°C trong 72 gio. Sau khi dé ngudi
xudng nhiét d6 phong, lugng benzen trong binh phan tmg duoc gan bo, hdn hop
con lai trong binh duoc rira voi 50 ml benzen (3 14n), roi loai bo toan bd benzen
bang cach dat binh phan tmg vao mét budng hut chan khong trong 12 gio. Sau khi
thém vao 50 ml THF, binh phan ung dwoc dat vao mot chdu nudc da (nhiét do
khoang 0 — 5°C) va lién két voi mot bong bong khi argon. Tiép theo, dung dich 1M
cta sodium bis(trimethylsilyl)amide trong THF (19 mml) dugc cho vao tung giot.
Doi cho dén khi hdn hop trong binh hoa tan hoan toan (c6 mau d6 cam), 1-nonanal
(2,63 g, 18,5 mmol) duoc cho timg giot vao, tiép tuc khudy thém 1 gio, thém vao
100 ml nudc lanh, roi chuyén vao phéu phan tach dé tach 1dy phan hitu co. Phan
nude con lai trong phéu dugc ly trich tiép véi 100 ml n-hexane (3 1an). Phan hiru
co duoc rira bang cach lic véi dung dich 1N HCI (100 ml) va NaHCOs (100 ml),
¢ dac va lam tinh khiét béng cOt sic ky m¢ vai silica gel lam pha tinh, thu dugc
2,21 g (9,7 mmol) MOM ether cta hop chit (Z)-3-dodecen-1-ol (4) (>99% dong
phan Z) (hiu suét 52,4%). MS (m/z): 45 (base), 55, 68, 82, 96, 109, 124, 138, 166,
183, 197 va 227. 1H NMR & (ppm) = 0,85-0,90 (3H, t, J = 7,39 Hz), 1,26 (12 H,
broad), 2,01-2,08 (2H, td, J = 7,01, 7,23 Hz), 2,31-3,38 (2H, td, J = 7,66, 7,56 Hz),
3,36 (3H, s), 3,51-3,56 (2H, t, J = 7,26 Hz), 4,63 (2H, s), 5,33-5,39 (2H, m). 13C
NMR & (ppm) = 14,14, 22,72, 27,38, 27,92, 29,21, 29,35, 29,55, 29,66, 31,94,
55,12, 67,45, 96,35, 125,38 va 132,27.

3.1.4 (Z)-3-dodecen-1-ol

Hop chat (4) duoc khudy tiép trong 20 ml dung dich 0,5 N HCI trong methanol 24
gid. Sau khi thém vao 30 ml n-hexane va 30 ml nu6c lanh, hn hop dwoc chuyén
sang phéu phén tich dé tach 1y phan hitu co. Phan nudc con lai trong phéu duge
ly trich tiép v&i 30 ml n-hexane (3 lan). Phan hitu co dugc rira bang cach lic véi
dung dich NaHCO; (30 ml), c6 dac va lam tinh khiét bé'mg Ot séc ky mé, thu dugc
hop chat (Z)-3-dodecen-1-o0l (5) v6i do tinh khiét dwoc kiém tra bang GC-MS
>99% (1,69 g 9,2 mmol), dat hiéu suit 94,6%. MS (m/z) = 29, 41, 55, 68 (base),
81, 95, 109, 123, 138, 166 va 184. '"H NMR § (ppm) = 0,86-0,90 (3H, t, J=7,27
Hz), 1,27-1,94 (12H, broad), 2,03-2,12 (2H, dt, J=7,53, 6,96 Hz), 2,30-2,37 (2H,
td, J=6,84, 7,39 Hz), 3,62-3,67 (2H, t, J/=7,43 Hz), 5,374-5,46 (1H, td, J=7,61,
11,57 Hz) va 5,54-5,63 (1H, td, J=7,4, 11,09). °C NMR & (ppm) = 14,14, 22,72,
27,45, 29,35, 29,37, 29,55, 29,79, 30,80, 31,94, 62,30, 124.91 va 133,35.

3.1.5 (Z)-3-Dodecen (E)-2-butenoate (5)

Cho vao dung dich dang khudy cua (Z)-3-dodecen-1-ol (1,69 g 9,2 mmol) trong 30
ml CH,Cl, va 5 ml pyridine & diéu kién nhiét d6 0- 5°C tung giot crotonyl chloride
(1,15 g, 11 mmol). Sau khi khudy 1 gid, nudce lanh (30 ml) va n-hexane (30 ml)
dugc thém vao. Hon hop duoc chuyén vao pheu ly trich dé tach iy phan hitu co.
Phan nuéc con lai trong phéu dugc ly trich tiép v6i 30 ml n-hexane (3 lan). Phan
htru co duoc rira béng cach lic véi dung dich NaHCOj3 (30 ml), c6 dédc va lam tinh
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khiét bang cot sic ky mo, thu dugc hop chét (Z)-3-Dodecen (E)-2-butenoate (6)
v6i do tinh khiét dwoc kiém tra bang GC-MS >99% (1,86 g 9,2 mmol), dat hiéu
suat 80,4%. MS (m/z) = 29, 41, 54, 69 (base), 82, 96, 109, 124, 138, 166 va 252.
'H NMR 6 (ppm) = 0,85-0,90 (3H, t, J=7,39 Hz), 1,27 (12H, broad), 1,86-1,89
(3H, dd, J=8,52, 1,50 Hz), 2,00-2,08 (2H, dt, J=7,57, 7,48 Hz), 2,36-2,44 (2H, td,
J=735, 7,40 Hz), 4,09-4,14 (2H, t, J=8,13 Hz), 5,30-5,40 (1H, td, J=7,31, 12,3
Hz), 5,46-5,55 (1H, dt, J=11,05, 7,44 Hz), 5,81-5,87 (1H, dt, J=15,69, 1,59 Hz) va
6,91-7,03 (1H, qd, J=6,97, 15,61 Hz). °C NMR ¢ (ppm) = 14,14, 17,99, 22,72,
26,94, 27,36, 29,35, 29,35, 29,58, 29,66, 31,95, 63,73, 122,77, 124,39, 132,99,
144,56 va 166,59.

3.2 Panh gia ngoai dong

Két qua trinh bay trong Bang 1 cho thiy tit ca cic nghiém thirc c6 moi pheromone
1a Z3-12:E2 tong hop déu c6 sé lwong SKL duc vao bay cao hon so v6i nghiém
thirc d6i chimg (mdi 1a n-Hexane). Diéu nay chimg t6 pheromone gidi tinh tong
hop da cho hiéu lyc hap dan dbi voi SKL trén dong rudng. S6 lugng SKL duc vao
by & cac ndng d6 thir nghiém, 0,1, 0,3, 0,5, 0,7 va 1,0 mg/bay, la khong khac biét
nhau & mirc ¥ nghia théng ké (P < 0.05). Mat khac, Z3-12:E2 chua tinh loc & ndng
d6 0,3 mg cho hiéu qua hap din SKL tuong dwong véi cac nghiém thirc Z3-12:E2
da dugc tinh loc bang cot sic ky co pha tinh 1a hdn hop 15% nitrat bac trong
silica gel.

Bang 1: Sy hap dén ciia pheromone gi6i tinh tong hop & cic ndng dd khac nhau ddi voi

SKL tai xa Thanh Lo1i, huyén Binh Tan, Vinh Long tir 11/08/2009 den 07/09/2009

oA , Nong do So lwong thanh trun

Nghi¢m thire (mg/%ﬁy.) (C(;n/%)z:ly/tuﬁn)a §
73-12:E2 tinh khiét 0,1 23,0 ab
Z3-12:E2 tinh khiét 0,3 21,7 ab
Z3-12:E2 tinh khiét 0,5 27,3 ab
Z3-12:E2 tinh khiét 0,7 44,0 a
Z3-12:E2 tinh khiét 1,0 39,0 a
73-12:E2 chua tinh khiét 0,3 22,0 ab
n-Hexane (Ddi chimg) 0 0,0 c

CV(%) 11,84

“ Trung binh quy doi tré lai ciia log(x+10). Cdc 56 trong cot co chit theo sau giong nhau thi khong khdc biét nhau &
mikc y nghia 5% theo phép thir Duncan.

4 THAO LUAN

Con dudng tong hop théng qua phan tng Wittig voi cac hop chét ban dau la
1,3-propanediol va I-nonanal da tong hop thanh cong hop chat 73-12:E2,
pheromone giéi tinh ciia SKL, voi do tinh khiét ciia san pham cudi cing duoc
kiém dinh bang GC-MS la >98%. Trong dénh gi4 ngoai dong, Z3-12:E2 tong hop
da cho hiéu luc hip dan ddi voi SKL duc. Piéu nay c6 y nghia 1a san phdm tong
hop cua giai doan cudi, hop chat Z3-12:E2, chua duoc tinh loc cho hi€u qua hép
dan ngoai dong twong duong véi san pham dd qua tinh loc (Bang 1), chimg to
73-12:E2 ngay sau khi téng hop c6 thé dugc dung dé diéu ché moi pheromone cua
SKL ngay ma khong can phai qua giai doan tinh loc, nhu vay, thoi gian va chi phi
clia qui trinh tong hop s& giam. Mat khac, cac nong d6 danh gia tir 0,1 dén 1,0 mg
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cho hiéu luc hip dan déi voi SKL duc twong duong nhau. Tuy nhién, dé dam bao
thot gian hiéu luc trén dong rudng, nong d6 0,3 mg 1a phu hop dé ap dung. Ngoai
nong do, cac nghién ciru dé tim ra diéu kién trén thich hop cho viéc ap dung moi
pheromone gidi tinh cia SKL s€ dwoc thuc hién trong thoi gian toi.

Cho dén nay hop chat Z3-12:0H da dugc tong hop bang cac con duong chu yéu
thong qua phan bét cip va phan tmg Wittig. Con duong tong hop thong qua phan
g bit cap dé tao thanh hop chét dodec-3-yn-1-ol sau d6 khtr ndi ba bang phan
tmg Lindlar dé thu dugc Z3-12:0H (Heath et al., 1986; Lo et al., 1992; Sureda et
al., 2006) c6 wu diém 1a cdu hinh Z (cis) ctia ndi d6i duoc chon loc tir d6 lam ting
ning suét tong hop cua toan bd quy trinh. Tuy nhién, nhuoc diém cua phan tmg bt
cap la chit phan tng dat tién dong thoi bao gdm cac tac nhan giy ung thu nhu
ethylene oxide va hexamethylphosphoric triamide (HMPA). Thém véao d6 cht xtc
tac Lindlar dung trong phan tmg khir (hydrogenation) 1a hon hop ctia bariumsulfate
va chi, day ciing 1a mot hop chat doc ddi véi stre khoe con nguoi. Chinh vi nhitng
1y do nay, con dudng téng hop thong qua phan tmg bét cip doi hoi phai dugc thuc
hién trong diéu kién an toan nghiém nghit.

Nguyen Cong Hao e7 al., (1996) va Mithran and Subbaraman (1999) da xay dung
quy trinh tong hop hop chat Z3-12:0H théng qua phan tng Wittig. Trong con
duong tong hop cua Nguyen Cong Hao et al. (1996), methyl acrylate dugc sur dung
lam hop chit phan tng ban dau. Mic du khong c6 nhitng mé ta cu thé, sy brom
hoa nhom chire alken cta methyl acrylate bang hydogen bromide dé tao thanh
methyl 3-bromopropionate theo nguyén tac Markovnikov (Markovnikov Rule) thi
ning suat cia phan img s& rat thap. Thém vao do, viéc loai bo sy bao vé nhom
chirc ruou ciia ester bang Lithiumaliminiumhydride 1a phtic tap hon so véi viéc
loai bo su bao v€ nhom chirc rugu cua ether. Trong con dudng téng hop cuia
Mithran and Subbaraman (1999), bromoacetal, hgp chit 2-(2-bromo-ethyl)-[1,3]-
dioxolane, dugc st dung. Py 1a hop chit v6i nhom chire aldehyde dugc bao vé
nén san phérn cua phan rng Wittig 1a mot olefinic acetal, sau khi loai bd su bao vé
nhém chirc chi thu dugc (Z)-3-dodecenal. Diéu nay lam cho con dudng tong hop
cua Mithran and Subbaraman (1999) phai ting thém cong doan khur Z3-12:Ald
bang Sodium borohydride dé thu hop chat Z3-12:0H, nhu vay chi phi va thoi gian
gia ting, trong khi ning sut tong hop cua quy trinh giam.

Phan tmg Wittig c6 uu diém 1a khic phuc duoc viée sir dung cac tac nhan gay ung
thu, trong khi diéu kién phan mg don gian, dé thyc hién véi chat phan ung ré tién
(so v6i phan umg bit cip). Nhuoc diém quan trong cua phan tng Wittig 1a tao
thanh dong thoi hai cdu hinh, Z va E (trans), cua ndi d6i dan dén quy trinh phai
thém cong doan phan tach va tinh loc (L& Van Vang et al., 2006). Thay doi diéu
kién phan tng, cu thé 1a n-butylLithium bang sodium bis(trimethylsilyl)amide, dé
thu dugc san pham chi ¢6 ciu hinh Z da dugc mo ta boi Vang er al., (2008). Bang
viéc chon chat phan {mg ban dau 1a 1,3-propanediol v6i nhém chirc OH duoc bao
vé bang OMOM ether va sir dung sodium bis(trimethylsilyl)amide dé tao moi
truong kiém cho phan ung Wittig, con duong tong hop hop chat Z3-12:0H trong
bao céo nay da khic phuc duoc nhuge diém nhu di thao luan bén trén.
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