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TOM TAT

Bing phan (rng ngwng tu gitba 2,3,4,6-tetra-O-axetyl-B-D-galactopyranozylthiosemicacbazit va cac
andehit thé khac nhau, mét sé dan xuat N - Benzyliden - (2, 3, 4, 6 - tetra - O - axetyl - B - D -
galactopyranozyl) thiosemicarbazon dworc téng hop. Diéu kién phan &ng ciing dworc nghién ciru, t6i wu.
Cé4c két qua thwe nghiém cho thay, cac hop chat N - Benzyliden - (2, 3, 4, 6 - tetra - O - axetyl - B - D -
galactopyranozyl) thiosemicarbazon c6 thé tao thanh theo ca hai phwong phap: dun héi lwu trong dung
moi (phwong phap 1) va phan tng trong 16 vi séng (ph wong phap 2). Cau tric phan tip ctia cac hop chét
téng hop dwoe khang dinh qua cac dir kién phd hong ngoai, phd cong hwéng tir hat nhan *H va **C.

Tir khéa: Benzaldehit, galactozo, thiosemicacbazon, téng hop 10 vi séng.

SUMMARY

Several compounds in series of N-Benzyliden-(2,3,4,6-tetra-O-acetyl-B-D-galactopyranosyl)
thiosemicarbazone were synthesized by condensation reaction between (2,3,4,6-tetra-O-acetyl-B-D-
galactopyranosyl) thiosemicarbazide and benzaldehyde substituted, using microwave technique and
reflux distillation. The reaction conditions also were investigated and optimized. It showed that N-
Benzyliden-(2,3,4,6-tetra-O-acetyl-B-D-galactopyranosyl)thiosemicarbazone derivatives would be
synthesized in both refluxing synthetic (method 1) and microwave synthetic (method 2) pathways. Of
the reactions performed, method 2 exhibited higher yield (70-95%) than method 1 (32-60%). The
structures of the synthesized compounds were identified by IR, *H-, and **C-NMR methods.

Key words: Benzaldehyde, galactoside, microwave synthetic pathway, thiosemicarbazone.

1. DAT VAN DE

Cac hgp chit thudc nhém glycozit duge
biét dén véi nhiéu hoat tinh sinh hoc dang qui
nhu: khang vi riat viém gan, HIV, chéng ung
thu... (Yuan & cs., 2008; Arthan & cs., 2002;
Sugita & cs., 1979; Garg & cs., 2008). Do @6,
viéc nghién ctu va téng hop cac din xuit
glycozit méi va ning cao hoat tinh sinh hoc
cua ching 1a van dé dang rat duge quan tam.

Gan day, cac hgp chat thiosemicacbazon
va mot s6 phiic chat kim loai ctia né da dudc
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nghién ctu rong rai. Nhiéu hop chét thé hién
hoat tinh sinh hoc cao dugc tim thay nhu
kha nang khang khuédn, khang ndm, chéng
viém, diét t& bao ung thu, khang virus nhu
virus sot rét ma dic biét 14 kha ning te ché
v6i1 virus HIV (Bui Thi Thu Trang va cs., 2009).
Vé khia canh héa hoc, cac thiosemicacbazon
thuong dugc téng hdp bing phan tng
ngung tu gitta thiosemicacbazit va mot
andehit tuong tng. Phan tng c6 thé dugdc
thuc hién trong su c6 mit cia xtdc tac axit
hay baza.



Tbng hop mot sé benzaldehyde (2,3,4,6-tetra-o-axetyl-B-d-galactopyranozyl) thiosemicacbazon thé...

Cong trinh nghién ctu nay théng bao
viée téng hop thanh cong bay din xuéit
thiosemicacbazon glycozit méi bang phuong
phap téng hdp trong 10 vi séng va phuong
phap dun héi luu.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu
Hop chédt ban ddu cha quéa trinh téng
hgp di ti a-D-galactopyranozo va mot s6 tac
nhin khéac. Cac tic nhin nay 1a hoéa chat
tong hgp duge mua ctia Hang Sigma-Aldrich.
Phan tng téng hop cac chit trong cac giai
doan dau dugc thuc hién theo phuong phap
héi luu truyén théng, phan tng téng hop
thiosemicacbazon dugc thyc hién trong 16 vi

OAc

OAc \
o one— %

NH N

séng cong sudt 750 W tai Phong Thi nghiém
tong hop hitu co I, Khoa Héa hoc, Trudng
Pai hoc Khoa hoc ty nhién. Nhiét d6 nong
chay cta cac chat tong hop duge do theo
phuong phap capila trén may do diém chay
Boetius. Phé hong ngoai dudce ghi trén may
Magna 760 FT-IR (Nicolet, M§) theo phuong
phap do phan xa st dung trén dia ép vién véi
KBr. Phé cong hudng tit hat nhan 'H va °C
dugc thuc hién trén may AVANCE 500 MHz
(Bruker, Dic) st dung dung modi DMSO-d,
va TMS lam ch&t chuéin néi.

2.2. Phuong phap nghién ctu

Céac din xuit N - Benzyliden - (2, 3, 4, 6
- tetra - O - axetyl - B - D - galactopyranozyl)
thiosemicarbazon duge téng hdp theo phuong
trinh phan tng:

OAc
OAc

AcO N
¢ \ﬂ/ NH,
OAc

s Phuong phap 1 hoac2  Ac©

2.2.1. Phuong phdp dun héi luu
(phuong phap 1)

Cho 2 mmol thiosemicacbazit va 20 ml
etanol (hoéc metanol khan) vao binh cau
100 ml, l4c ki cho tan hoan toan. Thém véao
dé 2 ml axit axetic bang va 2 mmol andehit
tuong tng. Tién hanh dun héi luu hén hgp
phan tng trong thoi gian khoing 1 gic 30
phit. Chuyén san phdm sau khi dun héi luu
ra coc. Co can bét dung méi, va lam lanh dé
két tinh san phdm. Pem loc san phdm thu
dugc trén phéu loc Buchner va két tinh lai ti
etanol.

2.2.2. Phuong phdp téng hop trong 16 vi
séng (phuong phdp 2)

Cho 2 mmol thiosemicacbazit va 2 ml
etanol vao binh cau 100 ml. Thém viao hén
hop d6 2 mmol benzandehit thé& tuong tng
va 1 dén 2 giot axit axetic bang lam xtc tac.
Bat 10 vi séng chiéu xa hén hgp phan tng
trong khoang 5 phiut. Cudi cung, cit loai
dung méi duéi ap suat gidm va két tinh lai

san ph4m bang hén hgp etanol - nuée theo ti
16 thich hop.

3. KET QUA VA THAO LUAN

Hop chat thiosemicacbazon galactozit
duge tong hdp bing phan ting ngung tu giiia
thiosemicacbazit (chat dugc ky hiéu 1a 1) va
din xuédt benzaldehit tuong tng theo hai
phuong phap khac nhau: phuong phap dun
héi luu va téng hgp trong 16 vi séng. Bang 1
cho thdy, cac hgp chat thiosemicacbazon
galactozit (cac chat dude ky hiéu la 2a-g) déu
¢6 thé duge tdng hgp bing ca hai phuong
phap véi hiéu suédt tuong d6i cao. Su khac
biét 16n gitia nhiét d0 néng chay cta san
phdm so véi cac chat ban dau cho phép
khing dinh su chuyén héa ctia phan tng.
Céac san phdm nhan dude déu nhan dudc
duéi dang tinh thé mau tréng hoic vang
nhat, tan tot trong cidc dung méi hiiu co
théng thuong nhu methanol, etanol, axeton,
DMF, it tan trong nudc.
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Bang 1. Nhiét d6 néng chay ctia mét s6 thiosemicacbazon galactozit da tong hgp

OAc
OAc

0]

AcO
OAc

R= 4-Br (2a), 2-OH (2b), 4-OH (2c), 4- CH, (2d),
4-CH(CH,), (2€), 3-OH,4-OCH, (2f), 2-OCH, (29)

Hiéu suét (%)

Nhiét d6 néng chay

Stt Hop chét - — °0)
Bun hoi lvu Lo vi sbng

1 2a 60 95 185-186
2 2b 32 80 202-203
3 2c 66 70 211-212
4 2d 49 92 158-159
5 2e 40 83 178-179
6 2f 45 74 199-200
7 29 47 68 188-189

Tuy nhién, phuong phap téng hop st
dung 10 vi séng c6 hiéu suat cao hon (68 -
95%) theo phuong phap dun héi luu théng
thudng (32 - 66%). Dac biét, mot s6 dan xuit
(2a, 2d) c6 hiéu suét trén 90%. San phiam
nhan dugc theo phuong phap dung 16 vi séng
ciing c6 do tinh khiét cao hon va téc d6 phan
ting cling cao hon (thdi gian phan {ing giam
ti mot vai gid trong phuong phap dun héi
luu xudng con vai phuat khi tién hanh phan
tng trong 10 vi séng). Ngoai ra, dung moi
phan {ing ciing dudc gidm manh. Trong mot
s6 truong hop, dung méi phan ing tré nén
khong can thiét. Do nhiét dé trong 16 vi séng
cao hon va khé khong ché nén c6 thé dan dén
su phan huy caa hgp chat nguyén liéu dau
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vao trude khi xay ra phan tng tdng hop.

C4u truc cua cac chit duge xac dinh qua
phé hong ngoai (Hinh 1, Bang 2) va phd cong
huéng tit hat nhan 'H va *C (Hinh 2, Hinh 3
va Bang 2).

Trén phé héng ngoai thay 16 cac pic hap
thu d#c trung cho dao dong héa tri ctia lién
két N-H 6 3600 - 3300 cm™. Cac pic hap thu
v6i cuong d6 manh, sic ¢ 1750 - 1730 cm™
dic trung cho dao ddng héa tri cua lién két
cacbonyl C=0 este cia cac nhém axetyl. Dao
dong hoéa tri ctia lién két C=S dugc dac trung
bdi pic c6 d6 hap thu manh § 1260-1230 cm™.
Ngoai ra cic nhém thé khac ciing thé hién 6
cac pic dac trung (Hinh 1).
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Hinh 1. Phé hong ngoai ciia N-(4-metylbenzyliden)-(2,3,4,6-tetra-O--D-
galactopyranozyl)thiosemicacbazon
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Hinh 2. Phé cong huéng tit hat nhan 'H ctia N-(4-metylbenzyliden)-(2,3,4,6-tetra-O-B-
D-galactopyranozyl)thiosemicacbazon
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Hinh 3. Phé cong hudng tit hat nhan *C ctia N-(4-metylbenzyliden)-(2,3,4,6-tetra-O-p-
D-galactopyranozyl)thiosemicacbazon

Bang 2. Cac dit kién phé héng ngoai, cong hudng tir hat nhan 'H- va *C-NMR cta
N-(4-metylbenzyliden)-(2,3,4,6-tetra-O-p-D-galactopyranozyl)thiosemicacbazon

6 OAC
OAc
O
4 c a
ACO 2 NH
3 OAc ! S
Phé cong hwéng tir hat nhan Phé héng ngoai
'H-NMR (ppm, Hz) 3C-NMR (ppm) (cm™)
H-a 8,62; d; 9,0 C=S 178,22 VN-H 3575, 3313
H-b 11,85; s C-1 81,75 V C-H(alkan) 2987
H-c 8,06; s C-2 68,63 Vc=0(este) 1748
H-1 5,85;t; 9,5 C-3 70,57 O c-H(alkan) 1370
H-2 5,27;t; 10,0 C-4 67,57 Vess 1242
H-3 5,36; dd; 9,5; 4,0 C-5 71,59 Vc.o-c 1046
H-4 5,31;d; 3,5 C-6 61,29
H-5 4,29;t, 6,5 C-1 131,03
H-6 4,03; d; 6,5 Cc-2 129,40
H-2' 7,69; d; 8,0 C-3 127,62
H-3' 7,23; d; 8,0 c-4 140,32
H-4’ C-5' 127,62
H-5’ 7,23; d; 8,0 C-6' 129,40
H-6’ 7,69; d; 8,0 C-c 144,11
CH3;CO 1,93-2,13; s CH3;CO 20,35-21,00
4" -Me 2,33;s CH3CO 169,41-170,13
4’ -Me 18,53
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Trén phd céng hudng tit hat nhan 'H cho
thdy cac tin hiéu singlet c6 do chuyén dich
héa hoc 6 trusng thap H 11,8-12,0 ppm dic
trung cho lién két N-H con lai cuaa
thiosemicacbazit. Tin hiéu doulplet (J ~ 9,5
Hz) vé6i cuong do tich phan 1 tai H 8,5 - 8,7
ppm dic trung cho proton N - H
galactozamin. Bon tin hiéu singlet c6 cuong
dd tich phan bang 3 xuat hién & trudng cao H
1,9 - 2,1 ppm d#c trung cho bén nhém axetyl
trong vong duong. Ngoai ra, tin hiéu triplet
v6i hang s6 tuong tac J ~ 9,5 Hz tai H 5,8 -
6,0 ppm dudc gan cho proton anome cua
vong dudng. Do 16n ciia hang s6 tuong tac J
cho th4y cdu tric cua vong duong. Céc tin
hiéu ctia proton thom ciing nhan th4y trong
viung 7,2 - 8,0 ppm. Phd *C-NMR cua cac
thiosemicacbazon ciing cho thay rd rang cac
tin hiéu ctia cacbon C = S § truong thap véi
C 178 - 179 ppm. Cac nhém axetyl dugc
nhan thay béi cac tin hiéu C 169,4 - 170,2
ppm va C 20,4 - 21,4 ppm. Sau tin hiéu cong
hudéng C 61.20 - 81.810 ppm d#c trung cho
cac nguyén ti cacbon trong vong ducong. Cac
nguyén ti cacbon thom ciing dudc nhan thay
bdi cac tin hiéu cong hudng 6 truong thap C
127 - 131 ppm.

Qua cac di kién nhan duge khi phén
tich trén phé cong hudng tit hat nhan 'H va
13C cho thdy c&u tric héa hoc cua cac san
pham téng haop.

4. KET LUAN

Bay dan xudt khac nhau cta N
Benzyliden - (2, 3, 4, 6 - tetra - O - axetyl - B
- D - galactopyranozyl) thiosemicarbazon da
dudgc tong hop theo hai con dusng khac nhau:
téng hop theo phuong phap dun héi luu
truyén théng va téng hdp trong 16 vi séng.
Céc thiosemicacbazon téng hdp theo phuong
phap st dung 10 vi séng c6 hiéu suit cao hon,
thoi gian tong hop ngdn hon phuong phap dun

hoi Iuu théng thudng. C4u tric héa hoc cua
cac chit da dugc xac dinh bing phuong phap
phé héng ngoai, cong hudng tit hat nhan 'H
va *C.

L&i cam on
Coéng trinh dudc thuc hién duéi su hé trg

kinh phi tit dé tai cap co sd, Truong Dai hoc
Nbéng nghiép Ha Noi, ma s6 T2010-04-13.
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