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TOM TAT

Nghién citu téng hop va xdc dinh phé heop chat 2-(4-methylbenzyliden)imino-2-deoxy-
1,3,4,6-tetra-O-acetyl--D-glucopyranose tu glucosamine hydrochloride va 4-methylbenzaldehyde.
Trén co so Két thu dwoc, bién ludn xdc dinh cdu tric cua hop chat 2-(4-methyl-benzyliden)imino-2-
deoxy-1,3,4,6-tetra-O-acetyl-5-D-glucopyranose bang céc du liéu phé IR, *H NMR, *C NMR, 2D
NMR, COSY, HSQC, HMBC va MS.

Tae khoa: Chitin, D-glucosamine, Schiff base, tetra-O-acetyl-a-D-glucosamine
hydrochloride.
ABSTRACT

Synthesis and determine a structure of the

compound 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-o-acetyl-#-d-glucopyrannose

Research on the synthesis and determing spectrum of the compound 2-(4-
methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-b-D-glucopyranose ~ from  glucosamine
hydrochloride and 4-methylbenzaldehyde. Based on obtained results, argument on determining a
structure of the compound 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-b-D-
glucopyrannose by using spectrum data IR, *H NMR, *C NMR, 2D NMR, COSY, HSQC, HMBC
and MS.

Keywords: Chitin, D-glucosamine, Schiff bases, tetra-O-acetyl- o -D-glucosamine

hydrochloride.

1. Mé dau
Azomethine (hay bazo Schiff) 1a nhitng hop chat cé chira nhém azomethine(-CH=N-)
trong phan ta, ¢6 vai trd quan trong trong qua trinh sinh héa va hoa hoc khac nhau. Do ¢6
mit trong phan ta nhom lién két azomethine, 1a nhém c6 kha nang phan ung cao, nén
azomethine tham gia vao nhiéu loai phan ung hoa hoc quan trong. Mat khéac, cac
azomethine con ¢6 nhiing hoat tinh sinh hoc dang cha y nhu hoat tinh khang khuan, chong
viém, chita bénh thuong han. Mot s6 azomethine c6 kha niang tao phtc véi cac ion kim loai

va dugc ng dung trong hoa hoc phan tich...
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Trong hop chit 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-B-D-
glucopyranose con chira hop phan cua carbohydrate ciia glucosamine duoc biét dén véi céc
g dung 16n trong y hoc nhu chira thap khap, cac bénh vé than, diéu tri ung thu... Vi vay,
viéc nghién ciu tong hop hop chat nay cé nhiéu ¥ nghia vé mat Ii thuyét va ing dung thuc
té. Nhiéu azomethine thom, béo-thom véi cac nhdm thé ankyl, aryl hay di vong khac nhau
da dugc tong hop va nghién ctu [1,2]. D& gop phan vao nghién ciru cac azomethine c6
chira hop phan monosaccharide; trong bai b4o nay, ching tdi thuc hién tong hop hop chit
2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl--D-glucopyranose.

2. Phuwong phap va thuc nghiém
2.1. Hoa chat va thiet bj

Céc hoa chat déu thugc loai PA hoic AR.

- D-glucosamine hydrochloride (diéu ché tir vo tom).

- 4-methylbenzaldehyde — Merck.

- Sodium bicarbonate, Piperidine, DABCO(1,4 — diazabicyclo[2.2.2]octane) — Merck.

- Methanol, ethanol — Trung Quéc.

- Piém néng chay dugc do bang phuong phap do mao quan trén may do diém nong
chay STUART SMP3 (BIBBY STERILIN-Anh). Phé IR duoc ghi trén may phd FTIR
Magna 760 (NICOLET, M), miu duogc ép vién véi bot KBr. Phé *H NMR va *C NMR
dugc ghi trén may phd AVANCE Spectromether AV500 (500 MHz, BRUKER, Puc),
trong dung moéi CDCls, chat chuan noi 1a TMS. Pho MS dugc ghi trén may pho LTQ
Orbitrap XL (Thermo Scientific, Mi), Varian (VARIAN, Mi) va Agilent 6310 lon Trap

(Agilent, M) theo phuong phap ESI.
2.2. Thuc nghiém
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So' do 1. So do tong hop
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2.2.1. Piéu ché a-D-glucosamine hydrochloride 1

a-D-glucosamine hydrochloride dugc didu ché tir vo tdm theo quy trinh da duoc cai
tién [4,5] tir quy trinh cua Stacey va Webber
2.2.2. Tong hop salicyliden D-glucosamine 2

Hoa tan glucosamine hydrochloride (5 mmol, 1,08 g), trong 15 ml methanol hoac 10
ml nuéc, roi cho tiép sodium bicarbonate (5,5 mmol, 0,46 g). Sau dé, cho salicylaldehyde
(5 mmol, 0,61 g, 0,52 ml) vao dung dich. Thu duoc chat rin mau vang rom. Khdi luong
san pham thu duoc 1,08 g véi hiéu suat 1a 77% (sir dung dung mdi methanol); 1,19 g hiéu
suit 75% (sir dung dung madi nudéc). Dy 182-184°C, theo tai liéu [4]: 183,5°C.
2.2.3. Tong hop salicyliden D-glucosamine 3

Hoa tan o-D-glucosamine hydrochloride (46 mmol, 10 g) trong 100 ml nudc, rdi cho
tiép sodium bicarbonate (75 mmol, 6,3 g). Sau d9, salicylaldehyde (70 mmol, 6,3 ml) duoc
thém nhanh vao dung dich. Thu duoc tinh thé mau vang. Khéi lwong san pham thu dwgc
13 g véi hiéu suat 12 93%. Dy 182-184°C.
2.2.4. Tong hop tetra-O-acetyl-(N-salicyliden)-5-D-glucosamine 4

Salicyliden D-glucosamine (53 mmol, 15 g) dugc hoa tan vao trong pyridine (100
ml). Dung dich dugc 1am lanh dén 10-15°C, rdi cho tir tir anhydrid acetic (45 ml) vao hdn
hop sao cho nhiét d6 cia hon hop phan tng khdng vuot qua 20°C. Sau d6 rét hon hop
phan ung vao trong 250 ml nuéc lanh. Thu duoc tinh thé mau trang. Khéi lugng san pham
thu duoc 19 g véi hiéu suat 12 80%. Py 130-132°C, theo tai liéu [5]: 131-132°C.
2.2.5. Tong hop tetra-O-acetyl-5-D-glucosamine hydrochloride 5

Tetra-O-acetyl-pB-D-glucosamine (22 mmol, 10 g) dugc hoa tan vao aceton (50 ml)
trong cc dung tich 250 ml. Dung dich dugc dun dén sdi trén ndi cach thiy, cho nhanh
acid clohydric dic (2ml) vao, dong thoi khudy manh, xuat hién két taa dang thach duc, dan
dan hoa thanh chat rin mau tring duc. Cho thém 50 ml aceton nira vao hdn hop phan @ng.
Tiép tuc khudy trong khoang 5 phdt nira, 1am lanh, loc, rira bang maét it aceton lanh (10
ml), say khd. Khéi luong san pham thu duoc 6 g voi hiéu suat 1a 71%. Pn. 199°C (diém
phén huy), theo tai liéu [6]: 199°C (phan huy).
226. Tong hop  2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-5-D-
glucopyranose 6

Tu tetra-O-acetyl-B-D-glucosamine hydrochloride (3,3 mmol, 1,34 g), sodium acetat
trihydrat (3,3 mmol, 0,48 g), 4-methylbenzaldehyde (3 mmol, 0,36 g, 0,35 ml), héi luu 1
phit. Thu duoc tinh thé mau trang. Khéi lugng san pham thu dwoc 0,40 g véi hiéu suét 1a
30%. Dp 168,2-169,2°C
3. Kétqua va thao luan

Céu trdc cua san phdm duge xac dinh bang viéc phan tich cac du liéu phd *H NMR,
3C NMR, 2D NMR, COSY, HSQC va HMBC.
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Su tao thanh phéan tu 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-f3-
D-glucopyranose, trudc hét duoc xac nhan qua viéc ghi phd IR.

Trén phd IR c6 cac dit kién cha yéu nhu sau: 1743-1755 cm™ (Vc=oester), 1588-1601
cm?, 1530-1593 cm*, 1460-1490 cm™ (Ve=cbenzen), 1219-1232 cm™, 1036-1042 cm*
(Ve_o—cester). TrONg VGi su xuat hién bang hap thu c6 cudng d6 trung binh & 1646 cm L, dic
trung cho dao dong héa tri cua lién két azomethine, (-CH=N-), cia phan tu base Schiff.
Diéu nay xé4c nhan su hinh thanh cua phan tir azomethine.

QUOC-AOG4Me-CDC13-1H -Eig_ QUOC-AOG4Me-CDC13-C13CPD
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Hinh 1. Phé 'H NMR cua hep chdt 6| Hinh 2. Phé *C NMR cua hep chdt 6
(viing dwong).

Céc proton trong vong benzen tao thanh hé phd A;X,, vé6i hing s6 ghép cap % = 8,0
Hz, xac nhan quan hé ortho cua cac proton nay. Céc proton H-2’, H-6” va H-3’, H-5" nay c0
c4c tin hiéu cong huong nam & 7,60 ppm va 7,25 ppm twong wng (Hinh 1). Nhin chung, &
céc azomethine véi vong thom benzen thé para thé céc proton déu tao thanh hé phd AxXo,
con cac azomethine voi vong thom benzen thé meta thi ching tao thanh hé phé AMX.
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Hinh 3. Phé COSY cua hop chdt 6 (viing dirong)
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Phé 2D NMR COSY cho thiy cac twong tac tir cua cac proton nam canh nhau trong
khung phan tr. Tir phd dd COSY & Hinh 3 ta nhan thay xuét hién céc twong tac tir nhu sau
(miii tén hai dAu, <, chi twong tac tir ‘H-H):

+ Trong vung thom: H-2’ hoac H-6’ (7,60 ppm) <> H-3" hoac H-5" (7,25 ppm);

+ Trong vung duong: H-1 (5,96 ppm) < H-2 (3,47 ppm); H-2 (3,47 ppm) < H-1
(5,96 ppm) va H-3 (5,44 ppm); H-3 (5,44 ppm) <> H-2 (3,47 ppm) va H-4 (5,15 ppm); H-4
(5,15 ppm) <> H-3 (5,44 ppm) va H-5 (3,98 ppm); H-5 (3,98 ppm) < H-4 (5,15 ppm), H-
6a (4,38 ppm) va H-6b (4,14 ppm). Tir c4&c mdi quan hé twong tac tir cho thay viéc quy két
dlng dén cac tin hiéu cong huong trong phd *H NMR cua hop chét, dong thoi cac dit kién
phd *H NMR ciing x4c nhan céu tric caa phan tir azomethine.
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Hinh 4. Phé HSQC cua hop chdt 6 (viing dwong).

Phé 2D NMR HSQC cho thdy tuong cac tac tir *H-"3C gan (lién két truc tiép C—H)
trong phan tir. Trén co sé quy két cac tin hiéu cong huang trong phd *H NMR va céc tuong
tac *H-'H trong phd COSY ta c6 thé quy két cac twong tac tir *H-3C gan.
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Hinh 5. Pho HMBC cua hop chat 6 Hinh 6. Pho HMBC cua hop chat 6
(vung dwong) (vung thom)
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Phé 2D NMR HMBC cho thiy céc tuong tac *H-3C xa (cach nhau tir 2-3 lién két)
trong phan tir. Céc twong tac xa xuét hién trong phé HMBC cua hop chat, nam ¢ hai viing
rd rét, vung vong thom benzen va vung duong, nhu sau (Hinh 4, 5 va 6):

- Céc tuong tac trong vong thom: Proton H-2’, H-6” ¢ vong benzen co tuong tac tur véi
nguyén tir cacbon ciia nhdm azomethine (-CH=N-) va véi cacbon C-4’, déng thoi proton
H-2’ ¢6 twong tac tir vai cacbon C-6°, va nguoc lai, proton H-6’ ¢0 tuong tac tur véi cacbon
C-2’; céc proton H-3’, H-5" ¢ vong benzen c6 twong tac tir voi cacbon C-4°, dong thoi
proton H-3" c6 tuong tac tir voi cacbon C-5°, ngugc lai, proton H-5" ¢0 tuong tac tir voi
cachon C-3’; proton caa nhom lién két -CH=N- cd twong tac tir véi cac nguyén tir cacbon
C-1’,C-2’vaC-6’.

- Céc tuong tac trong vong pyranose: Proton H-1 c6 tuong tac tir yéu véi cacbon C-2;
proton H-2 c0 tuong tac tur vai cac nguyén tir cacbon C-1 va C-3; proton H-3 c6 tuong tac
tur vai cac nguyén tu cacbon C-2 va C-4; proton H-4 ¢ tuong tac tir v&i cadc nguyén tir
cacbon C-3 va C-5; proton H-6b c6 tuong tac tir vai cac nguyén tir cacbon C-4 va C-5; cac
proton H-5 va H-6a khong c6 tuong tac tir véi bat ki cacbon nao. Hinh 7 md ta cac twong
tac 'H-3C xa trong phd 2D NMR HMBC cua hop chét.

Hinh 7. Cac tuwong tac *H-"3C xa trong phé 2D NMR HMBC
Céc phan manh trong phd MS xé&c nhan mét lan nira cau tric dlng dan cua hop chét
2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-B-D-glucopyranose.
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Hinh 8. Phé MS cuia hop chdt 6
Tir cac gia tri s& khdi cua cac ion manh, ta cd so ¢6 phan manh cua hop chat 2-(4-
methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-p-D-glucopyranose (hinh 9). Do
hop chat 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-p-D-glucopyranose
c6 chaa hop phan monosaccharide kém bén, do vay dudi diéu kién ion héa theo phuong
phép EI (Electron Impact) khi ghi pho, su phan manh cha yéu tap trung vao ving dudng

hon la xay ra trén vung thom.

N +
\ 2 OAC + o . o
- AcO AcO X
'// —AcO’ - -
A J— I e .
{ IlNiCHOCFb—’ Aco™ “N=CH—Ar AcO "N=CH—Ar
B
©Ae OAc B, m/z390 Ohe
+
M™, myz aa9 . > vz
. - N=CHC,H,CH, -a = CH,=C=0
—N=CHCH,CH,, H | A
+ H
+ ; o Ar o
o OAc AcO HO S
o OAc ‘
AcO AcO N
i -H = AcO AcO “IN=CH—Ar
AcO™ u AcO H L. B, 3 B
27
OAc  A,, nvz330 OAc A,, m/z331 o vz 389 _ " CgH,CH, m/z 348
- CH,=C=0 ¢ +H
* Yo A
(e} OAc r ot
HO HO [ HO RS
o N . .
Aco™ H AcO Aco™ “IN=CH,
m/z288  OAc C.H.CH QAe By, B OAc
T et mvz 347 21
- H0 ¢ . l “ vz 258
H,C o OAc| -2 CH,=C=0
RS o
\ HO ‘ °
Aco™ H N HO S
mvz270  OA AcO
z c e,
H oac Byos HO “N=CH,
2 ¢ mv/z 257 B OH
[} OAc — CH,=C=0 l m/2-12 ”
Z17
(99%)

+
H,C o OAc H,C =c=
EAES ‘ T ERES ‘ -
- CH,=C=0 H
—_—— \
Ho™ X H HO H &
HO -

mvz 226 OAcC

OAc

7=

B1-3’
nmvz 216
(100%)

Hinh 9. So' d6 phan manh cua hep chdt 6
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Nhu vay, cac phan tich phd IR, 'H NMR, *C NMR, 2D NMR, COSY, HSQC,
HMBC va MS ¢ trén dd chiing to cau tric caa 2-(4-methylbenzyliden)imino-2-deoxy-
1,3,4,6-tetra-O-acetyl-B-D-glucopyranose, 1a hoan toan dang dan.

4. Kétluan

Di tong hop thanh cong hop chét 2-(4-methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-
O-acetyl-B-D-glucopyranose  va xac dinh cdu trdc cua hop chat 2-(4-
methylbenzyliden)imino-2-deoxy-1,3,4,6-tetra-O-acetyl-B-D-glucopyranose bang cac du
liu phé IR, *H NMR, **C NMR, 2D NMR, COSY, HSQC, HMBC va MS.

% Tuyén bé vé quyén loi: Tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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