SO BO NGHIEN CUU TONG

HOP DAN XUAT DIMER PHENYLBUTENOID
Truong Ngoc Tuyén* , Nguyeén Thi Thu Thuong*
TOM TAT

Muc tiéu: Tir nhitng nguyén ligu vé tién va cic phin tmg thong dung tiéh hanh tong hop dimer
phenylbutenoid-mot chat dwoc chiét tir cdc cdy ho gieng ma gan ddy da dwoc thir nghiém trén té’bao ung thir va
cd tdc dung dc véi té'bao.

Phuong phdp nghién citu: cho dén nay chua cd tai ligu nao vé tong hop cic dan chat nay,dwa trén cic
phdn 1ing phd bién va dé thyee hign nhw Wittig, Diels-Ander, benzyl héa..., ching toi da thiét ké'mot quy trinh
tong hop gom 2 budc téng hop nguyén ligu diu va 6 bude dé'téng hop dan xudt trung gian diu tién cia dimer
phenylbutenoid. Sin pham tong hop dwoc xdc dinh cdu triic bang cdc phwong phdp vét by hién dai nhw quang
phd hong ngoai, phd’ cfng hwéng tie hat nhin, phd khoi.

Két qua: Da téng hop dwoc dan xudt diu tién cia dimer phenylbutanoid va da duwoc xdc dinh do tinh
khiét va chitrng minh cdu triic bang cdc phieong phdp vt Ly hign dai.

K&t lugn: Tir két qud trén, c6 thé' ing dung quy trinh nay dé tiép tuc didu ché cdc dan xudt cia
dimer phenylbutenoid.

Tiwr khoa: Ho girng, ung thuw, dimer phenylbutenoid, Diels-Ander, Wittig
ABSTRACT

STUDY OF PREPARATION OF PHENYLBUTENOID DIMER
Truong Ngoc Tuyen, Nguyen Thi Thu Thuong
*Y Hoc TP. Ho Chi Minh * Vol. 14 - Supplement of No 1 - 2010: 100 — 104

Objectives: based on simple starting materials and well-known reaction, we design and synthesis a
derivative of phenylbutenoid dimer- a compound has potential in cancer treatment.

Method: until now, there has been any research about synthesis of derivatives of phenylbutenoid dimer, in
order to get phenylbutenoid dimer we design a scheme consisting of 8 steps (including 2 steps for preparing
starting materials). Product were determined the purity and structure by modern physical methods such as infra-
red, nuclear magnetic resonance and mass spectrophotometry.

Result: as a result, from the scheme was designed, we synthesized the first derivative of phenylbutenoid
dimer through 8 steps.

Conclusion: from the result, we can apply the scheme to prepare derivatives of phenylbutenoid dimer.

Keywords: Zingiberaceae, cancer, phenylbutenoid dimer, Diels-Ander, Wittig
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bao®, mo ra moét huwdng nghién ctru méi véi hi
vong tim ra thudc khang ung thu. Da c6 nhiéu
nghién ctu vé cac dimer phenylbutenoid
nhung chu yéu la phuwong phép chiét tach va
thtt tdc dung duoc ly ma chua di sau vao
phuong phap tong hgp hod hoc, mac du ham
leong ctia cac dimer phenylbutenoid trong tw

nhién rat thap va qui trinh chiét tach, tinh ché

rat phtc tap®.

Chinh vi vay, chuing t6i thiec hién nghién
cru nay nham tim ra mot phwong phap tong
hop céc dan xuat dimer phenylbutenoid d€ c6
thé cung cdp mot lwong mau 16n va phong
pht hon cho nghién cttu.
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Hinh 1: Cdu tgo hda hoc ciia mot so'dimer
phenylbutenoid®21

POITUONG-PHUONG PHAPNGHIEN CUU

Nghién cttu nay duoc thuc hién nham tong
hop dan xuat dimer phenylbutenoid tir cac
hop chédt hoa hoc don gian dwa trén nhiing
phéan ttng thong dung.
Phuong phap tong hop héa hoc®

Hoa chét sit dung la nhitng chat don gian va
ré tién nhu: 34-dimethoxybenzaldehyd, 4-
hydroxy-3-methoxybenzaldehyd (vanilin),
benzyl bromid, triphenylphosphin, allyl bromid,
glycerol, .... Phan ting duoc chon 1a nhitng phan
tng pho bién, hiéu suét cao va cd thé tién hanh
trong diéu kién phong thi nghiém ¢ Viét Nam
nhu: phan tng bao vé nhém -OH bang gdc
benzyl, phan ttng Wittig, Diels-Ander, ...

Qui trinh tong hop dwgc thiét ké cu thé nhw sau:
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Diéu kién: (i): PPhs, toluen, 0-25 °C; (ii): KHSO4, K2SOs, 190-200 °C; (iii): NaBH4, MeOH, 0-25 °C;
(iv): PhsP.HBr, 100 °C; (v): Benzyl bromid, K2COs, DMF, 100 °C; (vi): A, n-BuLi, EtO, 0-25 °C;

(vii): B, 100 °C; (viii): n-BuLi, Et20, 0-25 °C.

Hinh 2: So do tong hop dan chit dimer phenylbutenoid

Phwong phap thuc hién
Giai doan 1: diéu ché 34-dimethoxybenzyl
alcol bang phan tng khtt hdéa 34-

dimethoxybenzaldehyd véi natri borohydrid dé

lam nguyén liéu cho phan tng tong hop mudi
triphenylphosphonium.

Giai doan 2: sau khi bao vé nhém ~OH bang
gbc benzyl, tiép tuc gan thém vong hexen vao



phan t vanilin bang phan ting Wittig va Diels-

Alder d&€ tao hop chat cyclohex-3-

encarbaldehyd.

Giai doan 3: thuc hién phan tng Wittig
gitta mudi triphenylphosphonium va hop chat
cyclohex-3-encarbaldehyd dé& diéu ché dan xuat
dimer phenylbutenoid.

Trong thirc nghiém:

- Theo dbi phan tng bang sac ky 16p mong
(SKLM). So b6 t6i wu hda d6i voi cac phan
tng cé hiéu suat thap.

- Tinh ché san phdm bang sac ky cot (SKC)
va két tinh lai.

- Kiém tra d6 tinh khiét ctia san pham bang
nhiét d6 néng chay, sac ky 16p mong

- Xéc dinh cdu trtc bang phd IR, 'H-
NMR va MS.

KET QUA

Tong hop
bromid (1)

allyltriphenylphosphonium

Thém allyl bromid vao binh cau chta
triphenylphosphin trong toluen khan & 0°C .
Khuay trong 24 gio ¢ nhiét 6 thwong. Loc 1ay
ttia, sdy 0 60°C. San pham la chat ran két tinh
v6 dinh hinh, mau trang (H = 92,7%.). Nhiét d6
noéng chay: 223°C. Pho IR (v, cm, KBr): 1486
(ven); 788, 759 (dcn@ry); 3047 (VeHaryy); 719, 694

(OsC-H Ké can).
Tong hop acrolein® (2)

Cho ntta luong glycerol, kali hydrosulfat,
kali sulfat vao binh ciu 2 c6. Mt c6 ctia binh cau
gan voi cot Vigreux cé gan nhiét k& Nhanh con
lai cia cdt Vigreux gan véi sinh han thang ndi
vOi erlen hiing qua sting bo. Pun cach dau ¢ 200
°C. Khi hdn hop phan ting bat dau chay léng,
tiép tuc thém ting giot glycerol cho dén hét.
Hting san phdm cho dén khi nhiét ké chi 100 °C
thi ngung. Dung cft Vigreux chung cat san
pham tho. Hing san phdm 6 phan doan 51+1 °C.

San pham la chat 1ong trong sudt, khong mau, cb
mui kho chiu, kich ttng manh mat, mi, gay rat
da. Hiéu suat: 25,44%. Nhiét d6 soi: 52 °C. NMR
(DMSO-500MHz) d: 954 (1H, d, J=7,5Hz, -
CHO); 6,59-6,57 (1H, m, =CH-); 6,47-6,43 (1H, m,
~CH); 6,35-6,28 (1H, m, =CH).

Tong hop 3,4-dimethoxybenzyl alcol (3)

Thém natri borohydrid vao binh cau chtta
dung dich 3,4-dimethoxybenzaldehyd trong
methanol & 0 °C. Khudy ¢ nhiét do thuong
trong 60 phat. Trung hoa bdng acid
hydroclorid 10% ¢ 0 °C. C6 quay loai dung
mdi, chiét lai bang dicloromethan. C6 quay thu
hoi dung mdi, tién hanh SKC véi hé dung moi
hexan:aceton (10:1). San pham thu duwoc co
dang dau sanh, mau vang nhat, khong mui.
Hiéu sudt: 91,1%. 'H-NMR (DMSO-500MHz)
0:6,93 (1H, d, ] = 1Hz, H2-Ar); 6,90-6,88 (1H,
m, He-Ar); 6,84 (1H, d, J=8Hz, Hs-Ar); 4,61 (2H,
s,-CH>-); 3,89 (3H,s,-OCHs); 3,87 (3H,s, -OCHs);
1,66 (1H,s,-OH). ESI-MS m/z: 151,00 [M-OH]".

Tong hop [(3,4-dimethoxyphenyl)methyl]
triphenylphosphonium bromid (4)

Cho 3,4-dimethoxybenzyl alcol (3) vao hon
dich triphenylphosphin hydrobromid trong
acetonitril khan, dun héi luu ¢ 85 °C trong 3
gio. CO quay t6i can, két tinh lai trong hén hop
tetrahydrofuran va diethyl ether. San pham la
chat ran két tinh khong mau, toi x&p. Hiéu
suat: 95,5%. Nhiét do néng chay: 235 °C. Pho
IR (v em™?, KBr): 1255 (vc-oqryy); 1226 ( vc-oqalkyy);
746 (Ds5c-H ké can); 867 (O2¢-H ké can).  ESI-MS m/z:
413,196 [M-Br]*.

Tong hop 4-benzyloxy- 3
methoxybenzaldehyd®(5)

Cho benzyl bromid vao binh cau chwra
dung dich 4-hydroxy-3-methoxy benzaldehyd
trong DMF, khuay déu. Thém kali carbonat
vao hén hop phéan tng. Dun hdi lvu & 100 °C



trong 3 gio. Gan 1ay dich, thém nudc cat dé san
pham két tinh. Loc 14y tua, sdy ¢ khoang 40-50
oC. San pham la chat két tinh mau tréng,
khong mui. Hiéu sudt: 98%. Nhiét d0 nong
chay = 62 °C. Phé IR (v, em, KBr): 3012 (vec);
1676 (varyi-cro); 1261, 1031 (dc-0); 813 (d2c-H k& can).
ESI-MS m/z: 265,08 [M+Nal*.

Tong hop 1-(4-benzyloxy-3-
methoxyphenyl)but-1,3-dien (6)

Thém n-BuLi vao binh cau chia allyl
triphenylphosphonium bromid (1) trong
diethyl ether khan ¢ 0°C. Khudy trong 2 gio ¢
nhiét d6 phong. Thém dung dich 4-benzyloxy-
3-methoxy benzaldehyd trong diethyl ether
khan vao binh phan ting ¢ 0°C. Sau phan ting,
trung hoa bang dung dich amoni clorid bao
hoa (¢ 0°C) dén pH trung tinh. Chiét 1ay 16p
dung moi hitu co, lam khan bang natri sulfat.
Co quay loai dung moi. SKC véi hé dung moi
hexan:aceton (30:1). San pham la chat long
dang dau, sét, khong mau, c6 mui khé chiu.
Hiéu sudt: 57%. 'H-NMR (DMSO-500MHz) 6:
7,44-7,42 (H, m, Hre); 7,39-7,36 (2H, m,
Hys); 7,33-7,30 (1H, m, He); 7,02 (1H, d, Hy);
6,9 (1H, d, Hz); 6,87-6,86 (1H, m, He); 6,86-6,83
(1H, m, Hi); 6,38 (1H, d, H); 6,19-6,15 (1H, m,
Hs); 5,40-5,36 (1H, m, Ha); 524 (1H, m, Hu);
5,07 (2H, s, -CHz-); 3,81 (3H, s, -OCHs).

Tong hop 2-[(4-benzyloxy)-3-
methoxyphenyllcyclohex-3-en
carbaldehyd®® (7)

Cho vao binh cau 1-(4-benzyloxy-3-
methoxyphenyl)but-1,3-dien (6), acrolein (2).
Khudy va dun hoéi luu 6 100°C trong 8 gio. Tién
hanh SKC véi hé dung moi hexan: aceton (30:1).
San pham la chat long dang dau trong sudt o
nhiét d¢ thuong, két tinh khi d€ lanh, c6 mau
nhat, mui kho chiu. Hiéu suat: 42,3%. 'TH-NMR
(DMSO-500MHz) &: 9,62 (1H, s, -CHO); 7,44-7,42
(2H, m, Hzs); 7,39-7,36 (2H, m, Hy,>); 7,33-7,32
(1H, m, He); 6,96-6,94 (1H, m, Hs-Ar); 6,83 (1H,
m, Hx-Ar); 6,71-6,69 (1H, m, He-Ar) 5,83-5,82

(1H, m, Hs); 5,61-5,58 (1H, m, H); 5,03 (2H, s, -
CHy); 3,75 3H, s, -OCHa); 3,73-3,70 (1H, m, Hy);
2,59-2,58 (1H, m, Hi); 2,13-2,07 (2H, m, Hss, Hea);
1,81-1,78 (1H, m, Hs); 1,70-1,67 (1H, m, Hev). ESI-
MS m/z: 345,17 [M+Nal*.

Tong hop  (¥)-trans-3-(4-benzyloxy-3-
methoxyphenyl)-4-[(E)-3,4-
dimethoxystyryl] cyclohex-1-en (A)

Cho n-BuLi vao binh cau chta [(34-
dimethoxyphenyl)methyl]triphenyl
phosphonium bromid (4) trong diethyl ether
khan ¢ 0 °C. Khuay 6 nhiét d phong trong 2 gio.
Thém dung dich 2-[(4-benzyloxy)-3-
methoxyphenyl]cyclohex-3-encarbaldehyd  (7)
trong diethyl ether khan vao binh phan tng ¢
0°C. Sau phan ting, trung hoa bang dung dich
amoni clorid bao hoa (¢ 0°C) dén pH trung tinh.
Chiét 14y 16p dung mdi hitu co, lam khan bang
natri sulfat. C6 quay loai dung moéi. Tién hanh
SKC véi hé dung moi hexan:aceton (30:1). San
pham 1a chat ran két tinh mau trang, c6 mui nhe.
Hiéu suat: 41,3%. Nhiét do noéng chay: 119°C.
Phd IR (v, cm?, KBr): 2835 (dco mem); 91257,
1244, 1080 (vco); 1309, 966 (dcc); 748 (dc). 'H-
NMR (DMSO-500MHz): 7,43-7,26 (5H, m, Ar-
benzyl); 6,80-6,65 (6H, m, 2 vong Ar); 6,09 (1H, d,
Hz); 6,03-5,98 (1H, m, Hz); 5,89-5,86 (1H, m, Hr);
5,68-5,65 (1H, m, Hy); 5,1 (2H, s,-CHz-); 3,86 (3H,
s,-OCHz); 3,85 (3H, 5,-OCHs); 3,82 (3H, s, -OCH);
3,18-3,15 (1H, m, Hs); 2,38-2,32 (1H, m, Ha); 2,20
(2H, m, Hsa, Hea); 1,93-1,90 (1H, m, Hev); 1,7-1,64
(1H, m, Hsv). ESI-MS m/z: 479,20 [M+Na]*.

BAN LUAN

Trong nghién cttu nay, chuing t6i da so bo
khao sat dwgc mot s6 phan ting don gian trong
qui trinh, diéu ch€ dugc cac san phdm trung
gian tinh khiét, xay dung dwgc co so dir liéu
vé nhiét d¢ nong chay, pho IR, pho 'H-NMR,
pho MS ctia san pham tong hop duoc.

Thuc hién so d6 trén, chang t6i da tong
hop thanh cong (%)-trans-3-(4-benzyloxy-3-
methoxyphenyl)-4-[(E)-3,4-dimethoxystyryl]
cyclohex-1-en (A) v6i hiéu suédt toan qui trinh



la 20,53%. Ttr diphenylbutenoid nay, chung ta
dang tiép tuc thyc hién phan tng thay phan
dé€ diéu ché  (*)-trans-3-(4-hydroxy-3-
methoxyphenyl)-4-[(E)-3,4-dimethoxystyryl]
cyclohex-1-en (B) la mot diphenylbutenoid
trong tu nhién c6 tac dung gay doc t€ bao rat
tot va dong thoi cd thé tao thém mot s ether
trén nhém —OH phenol nay d€ tao ra cac dan
xudt khdc cua diphenylbutenoid lam nguyén
liéu cho cac nghién cttu tiép theo nhuw thir hoat
tinh ddc t& bao® va cac hoat tinh sinh hoc khéc
nhuw giam dau, khang viém®81.
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