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TONG HOP 2,5-DIMETOXIBENZALDEHID TU MEQUINOL
TRONG PIEU KIEN HOA HQC XANH

NGUYEN THI HOAI', LE NGOC THACH™

TOM TAT
Bai bdo nay trinh bay nghién ciu tong hop 2,5-dimetoxibenzaldehid tir mequinol
trong diéu kién Héa hoc Xanh. Qud trinh ndy bao gom 2 giai doan: giai doan 1 la thuc
hién phdn g Reimer-Tiemann chuyén héa mequinol thanh 5-metoxisalicilaldehid bang
CHCI3/NaOH duéi sy chiéu xa siéu am; giai dogn 2 la O-metyl hoa 5-metoxisalicilaldehid
thanh 2,5-dimetoxibenzaldehid dung dimetyl carbonat, dun hoan luu trong dung moi
dimetylformamid.
T khoa: Hoa hoc Xanh, mequinol, 5-metoxisalicilaldehid, dimetyl carbonat, 2,5-
dimetoxibenzaldehid.
ABSTRACT
Synthesizing 2.5-dimethoxybenzaldehyde from mequinole
under green chemistry conditions
In this paper we present the synthesis of 2.5-dimethoxybenzaldehyde from mequinole
under green chemistry conditions. This synthesis is carried out in two steps: firstly,
mequinole is converted to 5-methoxysalicylaldehyde by Reimer-Tiemann reaction with
CHCI3/NaOH under ultrasound irradiation; and secondly, 5-methoxysalicylaldehyde is
transformed by O-methylation into 2.5-dimethoxybenzaldehyde with dimethyl carbonate,

refluxed in dimethylformamide solvent.
Keywords: green chemistry,
carbonate, 2.5-dimethoxybenzaldehyde.

1. Ditvan dé

Pai hoi 1a dic san cua tinh Lang
Son, Viét Nam, cay hoi duoc xac dinh 1a
cay kinh t& miii nhon va chién lugc 1au
dai (chiém 71% dién tich trong hodi trén
ca nudc). Ham lugng tinh dau cé trong
qua dai hoi tir 5-15% vé&i cdu phan chinh
la (E)-anetol tir 80-95%.

(E)-Anetol co thé duoc tinh ché dé
dang tu tinh dau qua dai hoi béng phuong
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mequinole,

5-methoxysalicylaldehyde, dimethyl

phap chung cat phan doan ap suat kém
hodc sir dung phuong phép sac ki cot.

Mequinol c6 thé tong hop dé dang
tr (E)-anetol (cAu phan chinh cua tinh
dau qua dai hoi) qua hai giai doan véi
hiéu sudt cao [1].

Hop chat 2,5-dimetoxibenzaldehid
la tién chat dé tong hop 4-bromo-2,5-
dimetoxibenzaldehid hoac 4-iodo-2,5-
dimetoxibenzaldehid, cac hop chét nay 1a
mdt chat trung gian khong thé thiéu trong
qua trinh tong hop toan phan nhom hop
chat Anthracycline - mot thude tri ung
thu. Anthracycline 1la mot loai thube
khang khdi u qua viéc tac dong 1én nhiing
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enzim tham gia vao qué trinh sao chép
ADN. Nhiing chat nay c6 tic dung trén
tat ca cac pha cua chu ki té bao. Do do,
chung duoc dung diéu tri nhiéu loai ung
thu khéc nhau dac biét 1a ung thu va di
can. [9]

Pa c6 rat nhiéu tac chat formil hoa
chuyén hoéa dan xuit phenol thanh o-
hidroxibenzaldehid da dugc st dung nhu
diclorometyl metyl eter xuc tac TiCl, [4],
trietilamin  hoac formaldehid trong
trietylamin xtc tac MgCl, [5], hon hop
cua glicerol, acid boric va hexamin [3],
CHCl;/NaOH  (phan Ung  Reimer-
Tiemann) [11]. Tuy nhién, cac phan ing
trén thuong phai st dung dung moi va
xuc tac dong thoi phai dun hoan luu
trong nhiéu gio. Viéc kich hoat bang siéu
am c6 thé 1am tang vén tdc ciia phan tng
héa hoc va cho hiéu suit cao hon so véi
viéc sir dung cac phuong phap kich hoat
truyén thong [2].

Cho dén nay c6 rat nhiéu tac chat
dugc dung trong phan tmg O-metil hoa
dan xuit cta phenol nhu: dimetyl sulfat
xuc tac K,CO; [3,11], trimetyl phosphat
xuc tac K,CO; [8], metanol xUc tac
KNaX zeolit [12], metanol xuc tac kim
loai kiém tam trén SiO, [7], metyl iodur
xtc tac KOH. Tuy nhién, cic tac chit
trén hau hét 1a dat tién va doc hai, mot s
c6 thé gay chét nguoi néu hit phai nhiéu,
nhe thi gay ton thuong phdi va c6 thé gy
ung thu. Dimetyl carbonat (DMC) 1a mdt
tac cht metyl héa xanh dang dan thay
thé cac tac chat metyl hoa trén. O-metyl
hoa cac phenol su dung dimetyl carbonat
cho d6 chon loc va hiéu suit rat cao.
Ngoai ra, DMC khong doc hai, dé bao
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quan, dé dang bi phan huy sinh hoc. Phan
mg metyl héa v6i DMC dugc tién hanh
trong diéu kién ém diu. [10]

Do d6, muc dich cuia nghién ctu
nay 1a chuyén hoa mequinol thanh 2,5-
dimetoxibenzaldehid trong diéu kién Hoa
hoc Xanh nhu st dung tac nhan xanh,
han ché st dung dung moéi, kich hoat
phan tng bang chiéu xa siéu am. Qua
trinh nay bao gdém 2 giai doan: - giai
doan 1 la thyc hién phan ung Reimer-
Tiemann chuyén hoa mequinol thanh 5-
metoxisalicilaldehid bang CHCIl;/NaOH
dudi sy chiéu xa siéu am; - giai doan 2 la
O-metyl hoa 5-metoxisalicilaldehid thanh
2,5-dimetoxibenzaldehid dung dimetyl
carbonat, dun hoan luu trong dung moéi
dimetylformamid (DMF).
2.  Thuc nghiém
2.1. Héa chit

Mequinol,  5-metoxisalicilaldehid
(Aldrich, do tinh khiét 99 %), cloroform,
dimetyl carbonat (Merck, do tinh khiét
99%).
2.2. Thiét bi

Bon siéu am Power Sonic 405.

Thanh siéu am GE 130.
2.3. Téng hop 5-metoxisalicilaldehid tiv
mequinol

Léy m; g mequinol, m, g CHCI;
cho vao 6ng nghiém c6 nap day va tién
hanh chiéu xa siéu am. Dé ngudi hdn hop
san phém, acid hoa béng H,SO, 10 N dén
pH = 2-3, sau d6 li trich hon hop san
pham bang CH,Cl, (10 ml x 3). Dung
dich li trich nay duoc rtra v&i nude cho
dén khi trung hoa, sau d6 duoc lam khan
béng Na,SO,. Loc, thu héi dung moi
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bang c6 quay. Can va ghi két qua sic ki
khi.
2.4. Téng hop 2,5-dimetoxibenzaldehid
tir 5-metoxisalicilaldehid

Léy m; g S-metoxisalicilaldehid, m;
g DMC, m; g K,CO;, 1 ml DMF cho vao
binh cau day tron, dun hoan luu. Sau
phan ung, lam lanh nhanh hon hgp phan
mg bang nudc lanh, sau d6 li trich hdn
hop san pham bang Et,0 (10 ml x 3).
Dung dich i trich nay dugc rora véi nude
cho dén khi trung hoa, sau d6 dugc lam
khan bﬁng Na,SO,. Loc, thu hdi dung
mai bang c6 quay. Can va ghi két qua sic
ki khi.
2.5. Xdc dinh co ciu san phdam va higu
sudt phdn irng

Co chu ciia cac hop chét trong hon
hop san pham dugc xac dinh bang phuong

e

Mequinol
1

Khao sat cac yéu t6 anh huong dén
hiéu sudt phan mg:

- Khao sat thoi gian: Hon hop phan
tmg gdm mequinol (1 mmol), CHCI; (1
mmol), NaOH 3 M (3 mmol). Cé dinh
nhiét d6 & 50 °C dé khao sat thoi gian.

- Khao sat nhiét d6: Hon hop phan
tmg gébm mequinol (1 mmol), CHClI,
(Immol), NaOH 3 M (3 mmol). Phan

phap sic ki khi ghép khéi phd (GC-MS)
trén may Agilent 6890N. Cot mao quan
HP 5MS: 30 m x 250 um x 0.25 pm.
Nhiét do dau nap 250 °C. Téc do khi
mang (He) 12 0.9 ml/phat. Thu vién phd
NIST 2008.

Hiéu suit phan tng dugc xac dinh
bang phuong phap sic ki khi trén may
Agilent 6890N: Nhiét do dau nap va dau
do (FID) 1a 250°C; Cot mao quan: 30 m x
320 um x 0.25 mm; Téc do dong khi
mang 37.1 ml/phut; Chuong trinh nhiét:
Nhiét d6 dau 100°C giit 1 phat, ting
20°C/phat dén 250°C giir 5 phit.

3. Két qua va thio ludn

3.1. Téng hop 5-metoxisalicilaldehid tiv
mequinol dwdi sw chiéu xa siéu am (bon
siéu am)

5-Metoxisalicilaldehid
2

ung dugc thuc hién trong 3 gio va khao
sat phan ung & cac nhiét d¢ khac nhau.
- Khao sat ti 1€ mol:

+ Ti I¢ mol gita mequinol va
cloroform: Phan tng dugc thuc hi¢n &
nhiét 50°C trong 3 gio. C6 dinh s6 mol
cua mequinol (I mmol) va NaOH
(3mmol), 1an luot thay d6i sé6 mol cua
cloroform dé khao sat.
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+ Ti I¢ mol gitra mequinol va
NaOH: Phan ung dugc thuc hién & nhiét
50°C trong 3 gio. C6 dinh s6 mol cua
(1mmol) cloroform

mequinol va

(10mmol), 1an luot thay d6i sé mol cua
NaOH d¢ khao st.
Két qua dugc trinh bay trong bang 1.

Bing 1. Hiéu sudt phan iing formyl héa mequinol 1 thanh 5-metoxisalisaldehid 2

o hiét % (GC- | Hié

Stt Th(‘f'gig)‘a“ Na; 1:CHCl;:NaOH 1/ (GCZ suffil:
CC) il (%)

1 1 50 1:1:3 83.6 143 12
2 2 50 1:1:3 790 | 189 | 17
3 3 50 1:1:3 760 | 215 | 20
4 4 50 1:1:3 743 | 232 | 20
5 5 50 1:1:3 727 1232 20
6 3 Ndp 1:1:3 88.0 | 9.7 9
7 3 40 1:1:3 799 | 17.6 | 16
8 3 60 1:1:3 768 | 196 | 17
9 3 50 1:5:3 706 | 255 | 23
10 3 50 1:10:3 60.4 | 346 | 33
1 3 50 1:15:3 635 | 32.1 | 31
12 3 50 1:20:3 635 | 313 | 28
13 3 50 1:10:6 554383 | 36
14 3 50 1:10:9 515 | 412 | 40
15 3 50 1:10:12 5321396 39
16 3 50 1:10:15 589 | 35.1 | 33
17 3 50 1:10:9 540 | 390 35
18 3 50 1:10:9 390 | 514 49

Ndp: nhiét do phong.
17: Dun hoan luu.

18: Chiéu xa siéu am (thanh siéu ém).

V6i phan Ung dugc thyc hién o
nhiét do 50°C, ti 1&é mol 1:CHCIl;:NaOH
13 1:1:3 thi hiéu suat san pham thu duogc
la 20% khi thuc hién phan ung trong 3
gio.

Véi phan tUng duogc thyc hién o
50°C trong thoi gian 3 gio, ti 1 mol
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1:CHCl;:NaOH 1a 1:1:3 thi hiéu suét san
pham thu dugc cao nhat 1a 20%. Khi
nhiét do cao hon 50°C thi hiéu suat giam.

V61 phan ung dugc thyc hién &
50°C trong thoi gian 3 gio. C6 dinh ti 1¢
mol 1:NaOH 1a 1:3 thi hiéu sudt san
phém thu dugc cao nhit 1a 33% tai ti 16
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mol 1 va cloroform 14 1:10. Khi tiép tuc
tang ti 1¢ mol 1 va cloroform thi hi¢u suét
giam.

V6i phan tng dugc thuc hién &
50°C trong thoi gian 3 gio. C6 dinh ti 1¢
mol 1:NaOH 1a 1:10 thi hiéu suét san
phém thu duoc cao nhit 1a 40% tai ti 1&
mol 1 va NaOH 1a 1:9. Khi tiép tuc ting
ti 1¢ mol mequinol va NaOH thi hi¢u suét
giam.

Viy 5-metoxisalicilaldehid diéu ché
bang phan ung Reimer-Tiemann dudi sy
chiéu xa siéu am (st dung bon siéu am)
dat higu suit cao nhit 1a 40% khi thuc
hién phan ung trong 3 gid, nhiét do 50°C

va ti 1€ mol cua mequinol:CHCI;:NaOH
la 1:10:9.

Thyc hién lai phan tng formyl hoa
dieu ché S5-metoxisalicilaldehid theo
nhitng diéu kién t6i wu nhu trén nhung
kich hoat phan ung bang phwong phap
khudy tir truyén thong va thanh siéu 4m
dé so sanh. Két qua duoc ghi trong thi
nghiém 17 va 18 (bang 1).

Két qua chung to kich hoat phan
tmg formyl héa mequinol bang phuong
phap chiéu xa siéu 4m hiéu qua hon
phuong phap dun khuay tir, dac biét 1a st
dung thanh si€u am.

Bing 2. So sanh két qud thwc nghiém véi cdc nghién ciru trude day
cua phan wng formyl hoa mequinol thanh 5-metoxisalicilaldehid

Piéu kién phan ing [11] Thuc nghiém
Phuong phéap ‘ Chiéu xa siéu 4m
kich hoat Dun hoan luu (bdn, thanh)

Nhiét do (°C) 70 50
Thoi gian (g10) 4.5 3
) A n(1:CHCl;:NaOH) | n(1:CHCl;:NaOH)

Til¢ mol 1:2:8 1:10:9

Hiéu suit GC (%) 40 40-49

3.2. Téng hop 2,5-dimetoxibenzaldehid tiv 5-metoxisalicilaldehid ding phwong
phdp dun khudy tir hoan lwu, dung méi DMF

o~ o~ o~

DMC, DMF
_—

H KoCO4 H
OH o] O\ O OH
5-Metoxisalicilaldehid 2,5-Dimetoxibenzaldehid Mequinol
2 3 1
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Khao sat cac yéu tb anh huong dén
hiéu sut phan mg:

- Khao sat thoi gian: Hon hop phan
g gdm 5-metoxisalicilaldehid (1mmol),
DMC (1 mmol), K,CO; (0.08mmol),
DMF (1 ml), dun hoan luu ¢ céc thoi
gian khac nhau.

- Khao sat ti 1€ mol:

+ Ti 1€ mol gita 5-
metoxisalicilaldehid va DMC: Phan ung
dugc thuc hién trong 6 gid. C6 dinh ti 18

mol cua 5-metoxisalicilaldehid (1mmol)
va K,CO; (0.08mmol), lan luot thay doi
s6 mol cia DMC dé khao sat.

+ Ti 1€ mol gita 5-
metoxisalicilaldehid va K,COs: Phan ung
duoc thyc hién trong 6 gio. C6 dinh ti 18
mol cua 5-metoxisalicilaldehid (Immol)
va DMC (4 mmol), lan lugt thay doi s6
mol ctia K,CO; dé khao sat.

Két qua dugc trinh bay trong
bang 3.

Bing 3. Hiéu sudt phan iing O-metyl héa 5-metoxisalicilaldehid 2
thanh 2,5-dimetoxibenzaldehid 3

Thoi % (GC-FID) Hié.::u

Stt gian 2:DMC:K,CO; suat

(gid) 31 ()
1 4 1:1:0.08 947 | 37 | 1.0 2
2 5 1:1:0.08 927 56 | 09 3
3 6 1:1:0.08 85.6 | 12.0 | 1.2 7
4 7 1:1:0.08 85.6 | 126 | 1.2 7
5 6 1:2:0.08 684 | 293 | 1.1 21
6 6 1:3:0.08 47.8 | 504 | 0.8 41
7 6 1:4:0.08 0.6 | 98.6 - 91
8 6 1:4:0.06 78.0 | 204 | 0.8 14
9 6 1:4:0.10 - 99.7 - 97

Véi ti 1€ mol 2:DMC:K,CO; la
1:1:0.08 thi hiéu suat san pham thu duoc
cao nhét 1a 7% khi thyc hién phan tng
trong 6 gi0.

V61 phan ng dugc thuc hién trong
6 gid. C6 dinh ti 1& mol 2:K,CO; la
1:0.08 thi hiéu suit san phém thu duoc
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cao nhat 13 91% khi ti 1& mol 2:DMC la
1:4

V&1 phan tng duoc thyc hién trong
6 gio. C6 dinh ti 1& mol 2:DMC 1a 1:4 thi
hiéu suét san phém thu duoc cao nhat 1a
97% khi ti 1¢ mol 2:K,CO; 1a 1:0.1.
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Bing 4. So sanh két qud thwc nghiém véi cdc nghién ciru truée day
cua phan ung O-metyl hoa 5-metoxisalicilaldehid thanh 2,5-dimetoxibenzaldehid

Piéu kién [11] [6] [6] Thuc nghiém
Phlfong phdp Pun hoan luu Pun hoan luu Ndp Pun hoan lvu
kich hoat
Thoi gian 3.5 gio 3.5 gio 7 ngay 6 gio
Tac Ché.t (CH3)ZSO4 (CH3)QSO4 (CH3)ZSO4 DMC
Ti 16 mol zZ(CH3)QSO4ZK2CO3) 21(CH3)2804ZK2CO3 zZ(CH3)QSO4ZK2C03 22DMCIK2CO3
j 1:1.3:1.5 1:1.2:1.5 1:1.2:1.5 1:4:0.1
Dung moi Aceton Aceton - DMF
Hiéu suat
GC (%) 74 82 81 97

4. Kétluan

Trong giai doan dau, phan Ung
formyl hoéa mequinol thanh  5-
metoxisalicilaldehid hiéu sudt dat dugc
chua cao, do ngay khi formyl hoa phenol
bang cloroform va kiém qua phuong
phap dun hoan luu trong nhiéu gid cho
hiéu suat thuong thap hon 50%. Nhung
dé dua nhom aldehid vao vi tri para cia
phenol thi phan ung Reimer-Tiemann la
su lya chon tot nhét, an toan va don gian.

Trong giai doan sau, O-metyl hoa
5-metoxisalicilaldehid thanh 2,5-

dimetoxibenzaldehid dung DMC, dun
hoan luu trong dung méi DMF dat hi¢u
suat va do chuyén héa rat cao. Tuy nhién,
can nghién ctru thém vé su kich hoat
phan mg nay bang chiéu xa vi song, vi
vé mit li thuyét ddy 1a phan ing can cung
cép nhiét, nén su chiéu xa vi song s€ phai
thich hop cho phan tng nay.

Nhitng diéu noéi trén mo ra mot
huéng di méi cho téng hop hitu co theo
ti€u chi cua Hoa hoc Xanh la than thién
v6i moi truong, nhanh chéng va hiéu suat
cao.
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