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TOM TAT

Thanh phan chinh pheromone gidi tinh ctia buém sau keo mua thu Spodoptera frugiperda gay hai
cay ngd gém co (2)-7-dodecen-1-yl acetate (Z7-12:0Ac), (2)-9-tetradecen-1-yl acetate (79-14:0Ac)
va (2)-11-hexadecen-1-yl acetate (Z11-16:0Ac) dugc tdng hop thanh cong vdi hiéu suat toan phan
trén 48% qua 5 budc. Nguyén liéu ban dau dé tdng hop cac pheromone la cac diol (1,6-hexandiol;
1,8-octandiol va 1,10-decandiol) va 1-alkyne (1-hexyne va 1-octyne). Muc dich ctia nghién cliu nay
la m& rong chudi cacbon bang cach alkyl hoa alkyne st dung tac nhan n-Buli va khir alkyne thanh
(2)-alkene bang cach st dung chat xuc tac Pd(dba),/KOH/DMF ma khong can st dung hydrogen
phan t&. Trong trudng hop nay, KOH/DMF la hé théng ngudn hydrogen dé loai bo alkyne thanh
(2)-alkene va cho hiéu suat trén 90% vai dé chon loc cdu hinh (2) trén 99%. Phan (ing kéo dai mach
carbon dugc thuyc hién &-78°C trong 30 phut va sau dé & nhiét do phong trong 2 gid, alkyne bj khit
thanh (2)-alkene 3 145°C trong 6 gic. Sau khi khit bdo vé nhom rugu bang siéu am ma khong can
tinh ché thém, qua trinh acetyl hda dugc thuc hién véi hiéu sudt trén 84%. Cau hinh (2)-alkene cla
céc cau tric pheromone da téng hap, kiém tra bing phé 'H NMR, cho théy hang s6 ghép cip lan
luot la Jsis = 11,0 Hz va Jeis= 10,5 Hz cho Z11-16:0Ac; nhung véi cdu tric hda hoc con lai, 77-12:0Ac
va Z9-14:0Ac, thi J.s = 11,0 Hz. Quy trinh diéu ché pheromone dang (2)-alkene pht hop da mé ra

ca hoi kiém sodt sau keo mua thu ma khong gay 6 nhiém maoi trusng & Viet Nam.
Tu khoa: (2)-9-tetradecen-1-yl acetate (Z9-14:0Ac), (Z)-7-dodecen-1-yl acetate (Z7-12:0Ac),
(2)-11-hexadecen-1-yl acetate (Z11-16:0Ac), Pd(dba)2/KOH/DMF, Spodoptera frugiperda

MG PAU

Sau keo mua thu (Spodoptera frugiperda) 1a loai sau
hai da thuc, c6 thé gy hai trén 300 loai cay trong,
nhung gay hai ning trén nhém ciy ho hoa thao nhu:
ngo, laa, ké, cay mia (ddc biét trén ngd ngot). Chiing
cén pha lam 14 bi thing, x0 xdc hodc chui vao noan,
cén ndt choi non, pha hay khé ning phét trién cta
cdy. Ngoai ra siu c6 thé duc vao phén hat lam gidm
néng sudt va chit lugng ngé nhit la ngd nép. Budém
sau keo (S. Frugiperda) hay buém sau keo hai ngd
12 mot loai buém dém trong ho Noctuidae!. Ching
xudt hién nhiéu noi trén thé giéi nhu viung Sahara,
An d6, Myanmar, Thailand, Yemen, Sri Lanka, Trung
Qudc, Nam Texas, Bangladesh, Lao, Malaysia va &
Viét Nam... ™,
(S. Frugiperda ) giy hai ciy ng6 béng thudc bio vé

Céc bién phap phong trii sau keo

thuc vt ngay cang trd nén kém hiéu qua vi con trung
quen thudc. St dung bay pheromone giéi tinh trong
phong trit buém siu keo muia thu hai ng6 véi nhiéu
uu diém ma phuong phdp st dung thudc bao vé thuc
vat khong c6 dugc do 1a tinh chon loc cao trong bay
bét con trung, khong lam cho con triing quen thudc,

khong gay 6 nhiém moi sinh va anh hudng stic khoe
cdng dong nhu thudc bao vé thuc vét gay ra.

Ba thanh phén dugc tim théy trong t6 hgp pheromone
gidi tinh & buém séu keo (S. Frugiperda ) hai ngd
la Z9-14:0Ac, Z7-12:Ac va Z11-16:Ac, trong do,
79-14:0Ac 14 thanh phéan chinh®®. Pi cé nhiéu
cdng trinh cong bd trudc day vé diéu ché cac thanh
phan nay. Nim 1989, Mitra va cong sy’ da téng
hgp Z9-14:0Ac qua 9 budc tu 3-butyn-1-ol va 1-
bromopentane véi hiéu suit toan phin 3,18%. Sau
d6, G. Luciane va cong su (2006) 10 téng hop Z9-
14:0Ac tu cac diol va 1-hexyne, trong dé phan
tng chia khoéa la khtt alkyne thanh (Z)-alkene bing
Hj/Lindlar/quinoline cho hiéu sudt > 70% véi do
chon loc cdu hinh (Z) > 97%. Dén 2012, D.H. Hu va
cong sy 11 g3 téng hop Z9-14:0Ac tli 1,6-hexandiol
qua 6 budc, st dung phan ting Grignard véi xuc tac
Lip CuCly lam phan ting chia khoéa.

Trong bai bao nay, mét quy trinh 5 budc dugc dé nghi
dé t6ng hgp cac thanh phan trong t6 hgp pheromone
giéi tinh ctia budém sau keo (S. Frugiperda ) véi
nguyén liéu ddu la cdc diol va 1-alkyne. Phan ting chia
khoa ctia quy trinh 1a khi alkyne thanh (Z)-alkene
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béng hé xuc tic Pd(dba),/KOH/DME. Hé xtc tic nay
sti dung KOH/DMF lam nguén cung cip hydrogen
cho phan ting ma khong stt dung hydrogen phén ti
(Hinh 1).

VAT LIEU VA PHUONG PHAP

Vat liéu thi nghiém

Cot sdc ky st dung silica gel 60 (20-400 mesh, E
Merck, Darmstadst, Dtic), sic ky 16p mong (TLC) trén
ban nhom, 16p hdp phu bang Merck silica gel 60F,s4,
may khudy tii hiéu ARE clia hang VELR® Scientifical,
thanh siéu 4m (ultrasonic processor) hiéu FISHER
SCIENTIFIC, cin dién tit hiéu G&C® ctia hang Elec-
tronic scale, may khudy lam lanh sdu PSL-1810 Eyela,
may c6 quay HEILDOPH 4000), b chung cét Cle-
venger, 10 vi song Sharp cong sudt 800W. May NMR
BRUKER ADVANCE 500, dung méi do NMR cho tat
ca cdc mau déu la CDCl3, ghi ¢ 500 MHz cho phé 'H
NMR va & 125 MHz cho phé 13C NMR (Vién Hoéa
hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam)
Phuong phap thi nghiém

Ba thanh phan chinh trong t6 hgp pheromone giGi
tinh ctia buém sau keo mua thu dugc téng hgp
ti nguyén liéu dau la cdc diol (6) [1,6-hexandiol
(6a); 1,8-octandiol (6b); 1,10-decandiol (6¢) véi cic
1-alkyne nhu 1-hexyne (7) va 1-octyne (8) ] theo
Hinh 1.

Téng hop cdc n-bromoalkan-1-ol (5a, 5b, 5¢): Cho
vao binh cau hai ¢8 (0,1 mol) alkandiol, 100 mL #n-
heptane. Lic déu hon hgp va thém tiép (0,16 mol)
HBr 40% (d 1,38 g/cm3) r6i dun hoi luu tich nudc
trong 6 gio, theo doi phan ting bang TLC. Phan ting
két thuc, hdn hgp duge ngadm trong nuée dé dén khi
6 két tha xudt hién, loc bo két tha. Tach 16p hitu co
trén phéu chiét va 16p hitu co dugce rtia véi NaHCO3.
Lép nude dugc chiét lai v6i diethyl ether (2x50 mL).
Gom céc 16p hiiu co va rua lai v6i nude va dung dich
NaCl bao hoa, lam khan bang MgSOy, loc va c6 dudi
dung moi dudi dp suiit kém. San phim tho dugc lam
sach bang sdc ky cot v6i dung moi gidi ly n-hexane :
diethyl ether (4 : 1) hodc chung cit phian doan thu
dugc cac n-bromoalkan-1-ol (5), 1a chét long khong
mau, hiéu suit 76-83%.

6-Bromohexan-1-ol (5a): Diém s6i 93°C/3 mmHg
p28 = 1,4705. Hiéu suit 76%, 'H NMR (500 MHz,
CDCl3):8 3,67 (t, ] = 6,6 Hz, 2H), 3,42 (, ] = 7,25 Hz,
2H), 1,85-1,92 (m, 2H), 1,54—1,58 (m, 2H), 1,43—1,47
(m, 2H), 1,34-1,38 (m, 2H). 13C NMR (150 MHz,
CDCl3): 6 62,6, 33,8, 32,7, 32,5, 28,1, 25,7.
8-Bromooctan-1-ol (5b): Diém s6i 154°C/7 mmHg;
p>% = 1,4820.Hiéu sudt 83%. 'H NMR & 3,64 (t, ]
= 6,5 Hz, 2H), 3,41 (1, ] = 7,0 Hz, 2H), 1,83-1,88 (m,
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2H), 1,54-1,59 (m, 2H), 1,41-1,46 (m, 2H), 1,32-1,39
(m,6H). 3CNMR): d 62,9, 32,8, 32,7, 32,2, 29,2, 28,7,
28,1, 25,6.

10-Bromodecan-1-ol (5¢): Diém s6i 126°C/3 mmHg,
np28 =1,4762. Hiéu sudt 78%. 'H NMR d 3,64 (¢, ]
= 6,5 Hz, 2H), 3,41 (¢, ] = 7,0 Hz, 2H), 1,82-1,88 (m,
2H), 1,54—1,59 (m, 2H), 1,39—1,44 (m, 2H), 1,30—1,36
(m, 10H). 3CNMRd 63,1,34,0, 32,8, 32,4, 29,5, 29,4,
29,4, 28,7, 28,2, 25,7.

Téng hgp cdc bromoalkyl tetrahydropyran-2-yl ether
(4a, 4b, 4¢): Cho (0,3 mmol) p-TSA va 27 mL CH,Cl,
vao binh c4u hai ¢§ 100 mL, khudy dén khi hén hgp
dong nhat. Thém ti€p (28 mmol) alcohol trong 15
mL CH,Cl, vao hdén hgp phan tng. Sau d6, DHP
(30 mmol) trong CH,Cl, dugc thém tii tii vao binh
phan ting va siéu am 30 phut (bién do 40%, cong suit
40W), theo déi sic ky 16p mong (TLC) cho dén khi
phén ting két thic. Lam lanh hén hgp sau phan tng
va thém dung dich NaHCO3. L&p nudc dugc chiét
lai v6i diethyl ether (2x50 mL). Gom dich hiiu co va
rtia 14n lugt véi nude, dung dich NaCl bao hoa va lam
khan bang MgSOy, loc va ¢ dudi dung moi dudi dp
sudt gidm. San phdm tho dugc lam tinh khiét bing sdc
1) hodc chung c4t phan doan thu dugc n-bromoalkan-
1-yltetrahydropyran-2-yl ether (4) la chét long khong
mau.

2-(6-Bromohexyloxy)-tetrahydro-2H-pyran (4a):
Diém s6i 131°C/3 mmHg; np?® = 1,4660. Hiéu suft
96%. 'H NMR 4,68-4,60 (m, 1H), 3,76-3,67 (m, 1H),
3,59 (dt, ] = 12,5, 7,0 Hz, 1H), 3,49-3,38 (m, 4H),
1,87 (p,] = 7,0 Hz, 2H), 1,70-1,61 (m, 3H), 1,64-1,56
(m, 4H), 1,56 (ddd, ] = 6,5, 4,5, 3,0 Hz, 1H), 1,5 (qd,
J = 6,8, 1,0 Hz, 2H), 1,46-1,37 (m, 2H). 3C NMR §
98,4, 67,1, 62,9, 33,8, 32,6, 30,4, 29,5, 28,0, 26,3, 26,2,
19,5.

2-(8-Bromooctyloxy)tetrahydro-2H-pyran (4b): Diém
s6i 130-132°C/0,8mmHg p?8 = 1,4650. Hiéu suft
96%. 'H NMR d 4,56-4,58 (m, 2H), 3,71-3,89 (m,
2H), 3,36-3,52 (m, 4H), 1,80-1,88 (m, 2H), 1,49—1,74
(m, 8H), 1,31-1,46 (m, 8H). '3C NMR d 98,9, 67,6,
62,4, 33,9, 32,8, 30,8, 29,3, 28,7, 28,1, 28,0, 26,1, 25,5,
19,7.

2-(10-Bromodecyloxy)-tetrahydro-2H-pyran (40):
Diém s6i 140°C/3 mmHg, np>® = 1,4404. Hiéu
suit 94%. 'H NMR d 4,57-4,58 (m, 1H), 3,70-3,89
(m, 2H), 3,36-3,52 (m, 4H), 1,82-1,89 (m, 2H),
1,51-1,74 (m, 8H), 1,41-1,50 (m, 2H), 1,30-1,39 (m,
10H). 3C NMR d 98,9, 67,7, 62,4, 33,9, 32,8, 30,8,
29,7,29,4, 29,4, 294, 28,7, 28,2, 26,2, 25,5, 19,7.

Tong hop cdc alkyn-1-yl tetrahydropyran-2-yl ether
(3a, 3b, 3¢) : Cho (1,6 mmol) 1-alkyne (7) hodc (8)
trong 10 mL THF khan vao binh ciu ba ¢ 100 mL &
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Hinh 1: T6ng hgp Z9-14:0Ac, Z7-12:0Ac va Z11-16:0Ac, thanh phan chinh pheromone gidi tinh buém sau keo (S.

Frugiperda) tu cac diol

-78°C va khudy tl trong moéi truong khi argon. Nho
giot 15 mL dung dich n-BuLi 2 M trong hexane vao
hén hgp phéan ting. Hén hgp dugc khudy 30 phuat & -
78°C r6i tang nhiét dén nhiét do phong va khudy tiép
trong 2 gid. Sau d6, (2 mmol) KI va hgp chit (4) (15
mmol) trong 20 mL THF khan dugc thém vao hén
hop r6i dun hoiluu trong 16 gid, chuyén héa ctia phan
ung dugc kiém tra bing sic ky 16p mong (TLC). Két
thic phan ting, hon hgp dugc lam lanh dén nhiét d6
phong, thém dung dich NaHCOj3 bao hoa va 16p hiiu
co dugc tich ra, 16p nudc dugc chiét lai v6i n-hexane
(3%x50 mL). Gom 16p hitu co r6i rua lai véi NaCl bao
hoa va lam khan bang MgSOy, loc va c6 dudi dung
moi duéi ap sudt gidm thu dugc san phdm tho. Cac
alkyn-1-yl tetrahydropyran-2-yl ether (3) dugc lam
tinh khiét bing sic ky cot voi dung moi giai ly n-
hexane : diethyl ether (9 : 1) 1a dang dau khong mau.
2-(Dodec-7-yn-1-yloxy)tetrahydro-2H-pyran ~ (3a):
Hiéu sudt 90%. 'H NMR d 4,57-4,58 (m, 1H),
3,70-3,88 (m, 1H), 3,36-3,50 (m, 2H), 3,34 (dt, ] =
12,0, 7,0 Hz, 1H), 2,28 (tt, ] = 7,0, 2,5 Hz, 2H), 2,18
(tt,]=7,0, 2,5 Hz, 2H), 1,70-1,60 (m, 4H), 1,64-1,55
(m, 2H), 1,30-1,55 (m, 12H), 0,90 (¢, ] = 7,5 Hz, 3H).
13C d 98,4, 80,3, 80,2, 67,1, 62,8, 30,8, 30,5, 29,5, 28,6,
28,5, 26,2, 26,1, 22,1, 19,5, 18,9, 18,8, 13,6.
2-(Tetradec-9-yn-1-yloxy)tetrahydro-2H-pyran  (3b):
Hiéu suit 88%; 'H NMR d 4,57-4,58 (m, 1H),
3,70-3,89 (m, 2H), 3,36-3,52 (m, 2H), 2,31-2,33 (m,
2H), 1,26-1,84 (m, 22H), 0,90 (1, ] = 7,0 Hz, 3H). 13C
NMR d 98,9, 88,2, 88,1, 67,7, 62,4, 31,3, 29,8, 29,5,
29,4, 29,3, 27,3, 26,2, 25,7, 25,6, 20,8, 20,4, 20,3, 19,7,
13,9.

2-(Hexadec-11-yn-1-yloxy)tetrahydro-2H-pyran (3c):
Hiéu sudt 86%; 'H NMRd 4,57-4,58 (m, 1H),
3,70-3,89 (m, 2H), 3,36-3,52 (m, 2H), 2,12-2,16 (m,
4H), 1,52-1,84 (m, 8H), 1,28—1,48 (m, 18H), 0,90 (t, ]
=7,5Hz, 3H). '?*CNMR d 98,9, 80,2, 80,2, 67,7, 62,3,
31,3, 29,8, 29,8, 29,6, 29,5, 29,2, 29,1, 28,9, 26,3, 25,5,
21,9, 19,7, 18,8, 18,5, 13,6.

Tong hop cdc (Z)-alken-1-yl tetrahydropyran-2-yl ether
(2a, 2b, 2¢): Cho (2,55 mmol) KOH, (0,04 mmol),
(1,7 mmol) alkyn-1-yl tetrahydropyran-2-yl ether ( 3
) va 2 mol% xuc tac Pd(dba), trong mL DMF vao
binh phan ting Pyrex thanh day trong mdi trudng khi
nitrogen. Khudy tii va gia nhiét hén hop 1én 145°C
(dun céch dau) trong 6 gis. Sau khi lam nguéi dén
nhiét d6 phong, cdn thdn ma ndp, huyén pht thu dugc
chuyén qua 16p silica gel (3 cm) va dugc riia bang n-
hexane (50 mL). Dich loc két hgp dugc riia bang nuée
(3%50 mL) déloai b6 DME L6p hitu co dugc lam kho
qua MgSOy, loc va ¢ dudi dung moi duéi ap suét
giam thu dugc alkene tho. San phdm (Z)-alken-1-yl
tetrahydropyran-2-yl ether (2) dugc lam tinh khiét
bang sic ky cdt v6i dung moi gidi ly hexane : diethyl
ether (9: 1) la dang d4u khong mau.
(Z)-2-(Dodec-7-en-1yloxy)tetrahydro-2H- pyran (2a):
Hiéu sudt 94%. 'H NMR d 5,30-5,45 (m, 2H), 4,57-
4,58 (m, 1H), 3,71-3,89 (m, 2H), 3,34-3,56 (m, 2H),
2,07-2,17 (m, 4H), 1,26-1,70 (m, 18H), 0,94-0,86 (m,
3H). 13C NMR d 129,9, 129,8, 98,4, 67,1, 62,8, 30,5,
30,4, 29,5, 29,3, 28,9, 27,8, 26,2, 22,3, 19,5, 14,1.
(Z)-2-(Tetradec-9-en-1yloxy)tetrahydro-2H-  pyran
(2b): Hiéu suét 90%. 'H NMR d 5,30-5,45 (m, 1H),
5,33-5,39 (m, 1H), 4,57-4,58 (m, 1H), 3,70-3,89
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(m, 2H), 3,36-3,52 (m, 2H), 1,95-2,02 (m, 4H),
1,85-1,95 (m, 22H) 0,87 (t, ] = 7,5 Hz, 3H). *CNMR
d 129,9, 129,8, 98,9, 67,7, 62,3, 31,9, 30,8, 29,8, 29,7,
29,5,29,4, 29,3, 29,2, 27,2, 26,3, 22,7, 25,6, 19,7, 14,2.
(Z)-2-(Hexadec-11-en-1yloxy)tetrahydro-2H-pyran
(2¢): Hiéu sudt 91%. 'H NMR d 5,30-5,46 (m, 2H),
4,57-4,58 (m, 1H), 3,70-3,89 (m, 2H), 3,36-3,52
(m, 2H), 1,95-2,02 (m, 4H), 1,52-1,85 (m, 8H),
1,28-1,49 (m, 18H), 0,88 (t, ] = 7,5 Hz, 3H). 13C
NMRd 129,9, 129,8, 98,8, 67,7, 62,3, 32,6, 31,9, 31,8,
29,8, 29,5, 29,5, 29,4, 29,4, 29,3, 29,1, 27,2, 26,9, 25,5,
22,3,19,5, 13,9.

Tbng hgp cdc ester (1a, 1b, 1c): gdm hai budc

Cho (25 mmol) chét (2) trong 60 mL CH3OH va 90
mg toluen-p-sulfonic acid, hén hgp phéan ting dugc
siéu 4m (cong sudt 45 KHz) & nhiét d6 phong trong
2 gi6. Két thuc phan ting (kiém tra bang sac ky 16p
mong TLC) c¢6 dubi b6t dung modi CH30H va thém
30 mL dung dich NaHCO3 vao hén hop roi chiét véi
diethyl ether (3x30 mL). Lép hitu co dugc rta véi
nudc, nudec mudibao hoa, lam khan bing MgSOy, loc,
¢6 dudi dung moi dudi dp sudt gidm cho (Z)-alken-1-
ol tho va dem thuc hién phan ting ti€p theo khdéng can
qua giai doan tinh ché.

Thém (0,012 mol) anhydride acetic vao (0,01 mol)
(Z)-alken-1-ol trong pyridine. Hon hgp dugc khudy
& nhiét d6 0°C, r6i 6 nhiét d6 phong trong 2 gid. Theo
déi phan ung bing sic ky 16p mong (TLC). Két thuc
phén tng, hén hgp dugc lam lanh bing nudc da va
thém 30 mL dung dich HCI 10%. Chiét hén hgp béing
diethyl ether va rtia dung dich ether lan lugt v6i dung
dich CuSO4 bio hoa, NaHCO3, nudc, NaCl bao hoa.
Lam khan dich ether v6i MgSOy, loc va c6 dudi dung
moi dudi dp sudt gidm thu dugc san phdm tho. San
phim ester dugc lam tinh khiét bing sic ky cot véi
dung moi gidi ly n-hexane: diethyl ether (9: 1) 1a dang
dau khong mau.

(Z)-7-Dodecenyl acetate (1a): Hiéu sudt 85%. IH
NMR d 5,32-5,38 (m, 2H), 4,05 (t, ] = 7,0 Hz, 2H),
2,10-2,09 (m, 4H), 2,05 (s, 3H),1,60-1,65 (m, 3H),
1,23-1,38 (m, 12H), 0,88 (¢, ] = 7,0 Hz, 3H). 13C NMR
d 171,2,130,1, 129,6, 64,7, 32,0, 29,7, 29,6, 28,9, 27,3,
27,1, 25,9, 22,7, 21,0, 14,1.

(Z2)-9-Tetradecenyl acetate (1b): Hiéu sudt 88%. IH
NMR d 5,34-5,39 (m, 2H), 4,05 (¢, ] = 7,0 Hz, 2H),
2,01-2,12 (m, 4H), 2,05 (s, 3H), 1,26-2,34 (m, 14H),
0,90 (t, ] = 7,0 Hz, 3H). ®*C NMR d 171,2, 1299,
129,8, 64,7, 30,3, 29,2, 29,2, 29,0, 28,9, 27,9, 27,8, 27,4,
25,8, 22,3, 20,9, 14,1.

(Z)-11-Hexadecenyl acetate (1c) : Hiéu sudt 84%. 'H
NMR d 5,34-5,39 (m, 2H), 4,04-4,06 (t, ] = 7,5 Hz,
2H), 2,04 (s, 3H), 2,01-2,03 (m, 4H), 1,60-1,63 (m,
2H), 1,26-1,34 (m, 18H), 0,90 (t, ] = 7,5 Hz, 3H). 13C
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NMRd 171,2,129,9,129,9, 64,7, 31,9, 29,8, 29,7, 29,5,
29,5, 29,3, 29,3, 28,6, 27,2, 26,9, 25,9, 22,4, 21,0, 13,9.

KET QUA VA THAO LUAN

Chién lugc cht yéu d€ tdng hgp cic pheromone (1a),
(Ib) va (1c), thuong lua chon budc phan ting chia
khéa quan trong la ghép géc alkene hodc alkyl hoa
mot alkyne ddu mach thich hgp ré6i hydrogen hoa
ching bang hydrogen phan tt vdi sy ¢ mét ctia chét
xtc tac Lindlar d€ tao cdu hinh cis-alkene 12717, hoic
stt dung phan tng Wittig d€ olefin hod chon loc ciu
hinh cis-alkene '®,

Phan tich téng hgp ngugc Hinh 1, thdy rang dé€ t6ng
hogp ra (1) bing con dudng tao lién két C=C nhd tac
nhéin n-BuLi, ¢ thé st dung 2 nhém nguyén liéu:
nhém mot la cac diol va 1-alkyne: 1,6-hexandiol (6a),
1,8-octandiol (6b), 1,10-decandiol (6¢c), 1-hexyne, 1-
octyne; nhém hai la cic nguyén liéu: 7-octyn-1-
ol, 9-decyn-1-ol, 11-dodecyn-1-ol va 1-bromobutane.
St dung nguyén liéu nhém hai ¢6 nhugc diém la
gia thanh ctia 7-octyn-1-ol, 9-decyn-1-ol, kha cao
so v6i 1-hexyne, 1-octyne, trong khi 11-dodecyn-1-
Nhu vay,
mudn téng hgp cic pheromone cudi (1a), (1b) va

ol thi khong c6 sdn hang thuong mai.

(1c) ma chon phan ting chia khéa la alkyl hoa alkyne
dau mach thich hgp bing tic nhan n-BuLi thi gin
nhu chdc chdn phai st dung nhém mot lam nguyén
liéu. Phuong phap alkyl héa mot alkyne ddu mach
thich hgp thuong yéu cdu stii dung hexamethylene
diamine (HMPA) '*!7 hoic N,N’-dimethylpropylene
urea (DMPU) '>!* d6ng vai tro nhu mot chét hoa tan
dang cation. Tuy nhién, HMPA dugc cho la hda chat
giy ung thu va can dugc thay thé bing cdc chét an
toan hon trong qua trinh téng hgp quy moé 16n. Mic
du DMPU dudéng nhu la mét chét thay thé t6t cho
HMPA, nhung chi phi cho viéc tdng hgp gia ting dang
ké. Hon nita, HMPA va DMPU la cdc dung moi apro-
tic, ¢6 tinh hut 4m cao va can dugc chung cit méi
trude phan tGing hodc xti Iy bdo quan khong c6 hoi m.
Mit khag, lién quan dén con dudng olefine hoa Wit-
tig, hiéu sudt phan ting Wittig & budc olefin héa quan
trong thudng chi khodng duéi 50%, nén van la gisi
han chinh dé tré thanh m¢t phan ting thuc t€ pht hgp
trong téng hop cac pheromone (1a), (1b) va (1c).

Mot chién lugc tdng hgp cai tién dugc trinh bay trong
Hinh 1. Céc stia d6i quan trong cho sy tong hgp nay
bao gébm hai budc chinh. Diu tién, alkyl héa 1-alkyne
(7) va (8) ma khong stt dung HMPA, DMPU, ethy-
lene diamine, hodc ammoniac & 4p suét cao. Thay vao
d6, stt dung phuong phép '° ma qua trinh alkyl héa
alkyne 1-lithium dugc thuc hién véi sy hién dién ctia
KI, déng vai tro 1a nhom xudt t6t va dong thai khong
bén trong qua trinh héi luu véi THE Hiéu suét phan
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tng thu dugc kha tét, nho vay hiéu sudt toan phan ctia
toan quy trinh cing dugc céi thién dang ké so véi cac
cong trinh da cong bé trude day. Thd hai, qua trinh
hydrogen hoéa alkyne bén trong d€ tao ra cis-alkene
bang qud trinh ban hydrogen héa st dung xuc téc pal-
ladium chon loc 1ap thé da dugc bio cao ', véi vidc st
dung KOH/DMF lam hé théng ngudn cung cip hy-
drogen. Trén huéng nay, B.M. Trost., et al (1989)%!
da st dung hé xuc tdc Pd,(dba),;.CHCl3.Ar3P dé khti
hod céc alkyne thanh cis-alkene v&i hiéu suét trén
65%, do chon loc ctia dong phéan hinh hoc kha t6t.
Hién nay, cac hé xuic téc thich hgp nhu Pd(OAc),/
DMF/KOH ?%?* hoic PdNPs@pectin/DMF/KOH **
kht héa alkyne thanh cis-alkene khong can st dung
hydrogen phén tu, da thu dugc hiéu sudt trén 80%,
d6 chon loc cdu hinh cis-alkene dat 99% 2324, Trong
nghién ctiu nay, Pd;(dba),/DMF/KOH nhu la mét
giai phap hiéu qua khic dé khu céc alkyne thanh cac
cis-alkene trong téng hgp pheromone (1a), (1b) va
(1¢).

Qua trinh t6ng hgp trong Hinh 1 bat ddu véi su bao
vé nhom hydroxyl thong thudng ctia n-bromoalkan-
1-ol (5) bang DHP véi sy hién dién cta lugng xtc
tadc PTSA. D€ cb cic n-bromoalkan-1-ol, c6 thé diéu
ché chung tu cac diol v6i hiéu sudt phan ting kha tot
khi thay dung moéi benzene bing n-heptane an toan
hon?°.

(4) tuong ting da dugc tao ra trong diéu kién siéu am

Céc bromoalkyl tetrahydropyran-2-yl ether

va dé dang cho hiéu suét cao. Qua trinh chuyénhoa 1-
alkyne (7) va (8) thanh alkyne (3) dat dugc bing cich
xt ly n-BuLi d€ tao thanh lithium acetylide. D&i véi
chat trung gian acetylide nay dugc thém KI ran thay
thé cho Nal nhu trong tai liéu 19 hop chit bromo (4)
va hén hgp phan ting dugc hoi luu trong 16 gi dé thu
dugc alkyne (3) tuong ting véi hiéu suit 86—-90%.

Mic du qué trinh hydrogen hoéa, st dung hydrogen
phén ti v6i su ¢ mit xuc tdc Lindlar d€ tao thanh
cis-alkene 1a mot phuong phéap hay, nhung thi nghiém
ciing doi hoi ky nang tot. Ngoai ra, qua trinh hydro-
gen hoa véi hydrogen phan tit dugc xidc tic boi chit
xuc tac Lindlar d6i khi di kém véi vin d€ khii qua
muc. Viéc chon stt dung cdch hydrogen héa an toan va
¢6 d6 chon loc lap thé canh tranh. Qua trinh bén hy-
drogen hoéa béng xtc tac palladium ctia alkyne 3 dugc
thuc hién véi sy hién dién ctia 2 mol% Pd,(dba), va
1,5 duong lugng KOH trong DME. Hén hgp phan ting
dugc déy kin trong mot 6ng thuy tinh Pyrex cé thanh
day va dun noéng dén 145°C trong 6 gio kém véi khudy
manh?°. Cis-alkene (2) mong muén dugc o 1ap dudi
dang dong phan (Z) duy nhat va cho hiéu suét > 90%.
Ca DMF chung cét sach va DMF chua sdy kho déu
c6 hiéu suit tdt nén viéc dung nitrogen trong trudng
hgp nay la khong can thiét. Khti alkene (2) véi su hién

dién ctia xtic tdc PTSA trong MeOH & nhiét d6 phong
cho enol hiéu suit cao, da dugc bdo cdo trude déy25
nén khong can tinh ché enol tho ma cé thé st dung
dé acetyl hoa thanh cdc acetate (1a, 1b, 1c). Khudy
enol bang anhydride acetic v6i su c6 mdt ctia pyridine
§0°C2°, Ester tho sau khi phan 14p dugc tinh ché tiép
bang sac ky cot v6i dung moi gidily n-hexane : diethyl
ether (9: 1) cho pheromone gidi tinh (1a, 1b, 1¢) tinh
sach dudi dang dau khong mau, hiéu suit 84-88%.
Qua 5 budc, véi hiéu sudt toan phan dat > 48%, cho
théy t6 hgp pheromone gidi tinh (1a, 1b, 1¢) tong hgp
béng phuong phép trén cé hiéu qua canh tranh t6t v6i
cac phuong phap khac vé d6 chon loc va hiéu suit toan
phén.

Két qua phan tich phé NMR ctia cdu tric pheromone
(1a, 1b, 1c) da t6ng hgp hoan toan pht hgp véi két

9-11 " Tjéu biéu, trén phd Iy

qué trong cac tai liéu
NMR ctia (1a) cho thdy cac tin hiéu proton néi doi ctia
mach carbon c¢6 d6 dich chuyén héa hoc d 5,30-5,45
ppm, v6i hang s6 ghép J < 12Hz khi phan gii cum tin
hiéu proton, cdu tric (1a) phithgp mang cdu hinh (Z)
(Hinh 2); tin hiéu proton mii ba (¢, ] = 7,0 Hz, 2H) &
d 4,05 ppm dugc gan cho nhém -CH;O; tin hiéu pro-
ton mai da (m, 12H) & d 1,23-1,38 ppm dugc gan
cho 12 proton ctia 6 nhéom -CH> va tin hiéu proton
mili ba (t, J = 7,0 Hz, 3H) & 40,88 ppm dugc gan cho
nhém -CH3 dau mach. Su tao thanh pheromone (1a)
con dugc ching minh bang su xuét hién céc tin hiéu
trén phé 13C-NMR & céc vi tri 171,2 ppm dugc gan
cho -C=0; d 130,1, 129,6 ppm dugc gin cho -C=C-
cdu hinh (Z); d 64,7 ppm dugc gan cho -C-O; d 21,0
va 14,1 ppm dugc gan cho C ctia 2 nhém -CHj tuong
ung.

Pheromone gidi tinh (1a, 1b, 1c) sau téng hop da
dugc thii nghiém tai hién trudng, két qua cta cac thi
nghiém hién trudng budc dau thu dugc hiéu qua dan
du véi con trung va sé dugc trinh bay trong cong bd
tiép theo.

KET LUAN

T6ng hop céi tién clia Z9-14:0Ac (1a), Z7-12:0Ac
(1b) va Z11-16:0Ac (1c), t6 hgp pheromone gidi tinh
budm sdu keo mutia thu Spodoptera frugiperda da dugc
thuc hién thanh cong véi quy trinh téng hop gom 5
budc ti nguyén liéu dau 1a cac diol va 1-alkyne, cho
hiéu sudt toan phén > 48%, so v6i phuong phap téng
hgp cta L. G. Batista-Pereira va cdng su 10 y6i hiéu
sudt toan phan dat khoang 38% khi st dung Hj véi
xuc tic Lindlar d€ khti céc alkyne thanh cis-alkene.
Bén canh d4, cac diéu kién phan ting xanh dugc ap
dung dé alkyl hoa alkyne dau mach (7) va (8) béng
alkyl bromide st dung n-BuLi, KI trong THF héi luu.
Qua trinh ban hydrogen héa véi xic tac Pd;(dba),

2725



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu' nhién 2023, 7(3):2721-2728

Jeis = 1.0 Hz Jcis =11.0 Hz Jels = 11.0 Hz

B (dtt), L .

533 ¢ | 542 J4=75Hz
3 | J4i=7.0Hz H
i . ;

Ja=7.0H2

| ssie2ome  ssersme

Jeis =105 Hz Jeis =11.0 Hz

wl_”m J4=75He Ftdm
4

»\1 i ;
uH * i

Jeis = 1.0 Hz
D (dtt);
Ja=75H] 533

| J4=7.0Hz J4=

U5=15H

o
1.01
0

1oz ——
o

T T T T T ——T T
546 544 542 540 538 536 534 532 530
(2)-7-Dodecen-1-yl acetate (1a)

T T T T T T T T 1
5.46 5.44 542 540 538 5.36 534 5.32 5.30 5.28
(2)-9-Tetraden-1-yl acetate (1b)

5.40 5.35 5.30
(Z)-11-Hexadecen-1-yl acetate (1c)

5.45
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¢6 tinh chon loc cao, sti dung KOH/DMF lam ngu6n
cung cdp hydrogen, da chuyén alkyne (3) thanh cis-
alkene (2) v6i hiéu suét cao dat trén 90%. TS hgp
pheromone gidi tinh (1a, 1b, 1¢), dugc téng hgp bing
phuong phép trén cho thdy hiéu qua canh tranh véi
cac phuong phéap khac vé d6 chon loc va hiéu sudt toan
phén.

DANH MUC CAC TU VIET TAT

Z : Zusamment

TLC: Thin layer chromatography

t: Triplet

J: Coupling constant

'H NMR: Proton uclear Magnetic Resonance
13C NMR: Carbon Nuclear Magnetic Resonance
CDCl3: Cloroform-d

DHP: 3,4-Dihydropyran

m: Multiplet

dt: Doublet triplet

THEF: Tetrahydrofuran

DME: Dimethylformamide

-TSA: p-Toluenesulfonide Acid

0: Chemical shift

ppm: Part per million

-BuLi: n-Butyllithium

Pd(dba),: Bis(dibenzylideneacetone)palladium (0)
Pd(OAc);: Palladium (II) acetate

MeOH : Methanol

CHCl3: Cloroform

KOH: Potassium hydroxide

HBr: Bromhydric acid

NaHCO3: Sodium bicarbonate

NaCl: Sodium chloride

MgSOy4: Magnesium sulfate

CuSOy4: Copper (II) sulfate

Ar3P: Triphenyl phosphine

PdANPs: Palladium particles.

XUNG POT LOI iCH

Céc tac gid dong y khong c6 bat ky xung dot lgi ich
ndo lién quan dén cac két qua da cong bé.

2726

PONG GOP CUA CAC TACGIA

Lé Van Diing - thuc hién thi nghiém, thu thap xu ly
két qua thtt nghiém, viét ban thao cac thi nghiém.
Tran Huy Khoa - hé trg xti Iy cdc di liéu thi nghiém,
thti nghiém.

Nguyén Thanh Danh - gép phan thao luan cic két qua
nghién ctiu

Ngo Lé Ngoc Ludng - ho trg xtt ly cac dit liéu két qua
nghién ctiu

Nguyén Thity Duong, Nguyén Thi My Thio , Nguyén
Cé&m Lai - ho trg thi nghiém, xt ly két qué tht nghiém
bing Chi Hién - dinh hudng, t6 chiic nghién ciiu va
thti nghiém, thi nghiém, viét va hoan chinh ban thao.
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Synthesis of the sex pheromone components of fall armyworm
(Spodoptera frugiperda)

Le Van Dung'?”*, Tran Huy Khoa', Nguyen Thanh Danh'-2, Ngo Le Ngoc Luong3, Nguyen Thuy Duong?,
Nguyen Thi My Thao®, Nguyen Cam Lai®, Dang Chi Hien'?

ABSTRACT
Main components of the sex pheromone of fall armyworm (Spodoptera frugiperda) contain
DA (2)-7-dodecen-1-yl acetate (£7-12:0Ac), (2)-9-tetradecen-1-yl acetate (Z9-14.0Ac), and (2)-11-
Use your smartphone to scan this hexadecen-1-yl acetate (Z11-16:0Ac) were succesfully synthesized with a total yield over 48% via
QR code and download this article 5 steps. The starting materials for the synthesis of pheromones were diols (1,6-hexandiol; 1,8-

octandiol; 10-decandiol) and 1-alkyne (1-hexyne and T-octyne). This purpose of the study was
the extension of the carbon chain by alkylation of a terminal alkyne using the n-Buli agent and the
reduction of alkyne to (Z)-alkene using the Pd(dba),/KOH/DMF catalyst without using the molec-
ular hydrogen. In this case, KOH/DMF was the hydrogen source system to eliminate an alkyne to
(Z)-alkene and give over 90% yield with the (2)-configuration selectivity (> 99%). The extension
reaction of the carbon chain was carried out at -78°C for 30 min. and then at room temperature
for 2 h.,, the alkyne was reduced to (2)-alkene at 145°C for 6 hours. After the deprotection of the
alcohol group by ultrasound without further purification, the acetylation was performed with an
efficiency over 84%. The (Z)-alkene configuration of the obtained compounds, examined by 'H
NMR spectra, showed that the coupling constants were J ;s = 11,0 Hz and J.5 = 10,5 Hz for Z11-
16:0Ac, respectively; but J.;s = 11,0 Hz for the Z7-12:0Ac and Z9-14:0Ac. This preparation process
of the (2)-alkene pheromones opened an opportunity to control fall armyworms without polluting
the environment in Vietnam.

Key words: (7)-9-tetradecen-1-yl acetate (Z9-14:0Ac), (2)-7-dodecen-1-yl acetate (Z7-12:0A0),
(Z)-11-hexadecen-1-yl acetate (Z11-16:0Ac), Pd(dba)2/KOH/DMF, Spodoptera frugiperda
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