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TONG HOP VA KHAO SAT
MOT SO TiNH CHAT CUA N-(2-FURYLMETYL)CHITOSAN
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SUMMARY

N-(2-furylmethyl)chitosan was synthesized from chitosan and furfural through two steps. The
first one is the reaction between chitosan and furfural to form N-(2-furfuryliden) chitosan, the
following one is the reduction of the later by NaBH,. The structure of the reaction products were
confirmed by IR, UVand NMR spectroscopic data. The swelling degree in water, in NaOH 0.1 N
solution and the adsorption capacity of N-(2-furylmethyl)chitosan for Cu(ll) were studied.

- MG DAU

Phin (ng bién tinh chitosan bédng cac
andehit béo va benzandehit da cé nhi€u cong
trinh cong bo [1, 2], tuy vay vé6i andehit thom di
vong thi con it dugc quan tdm. Trong céc
andehit thom di vong tir nam 1995 da c6 mot s6
cong trinh nghién ctu téng hop va tng dung N-
(piridyl metyl)chitosan va dan xudt [3, 4].
Fufural 12 mét andehit di vong thom kha 1y thd
nhung phan tng bién tinh chitosan bang fufural
thi hau nhu chua dugc nghién ctu. Trong bai
bdo ndy ching t6i nghién cttu phan tng téng
hop va khao sit mot s6 tinh chat cua N-(2-
furylmetyl) chitosan.

II - THUC NGHIEM

1. Hoa chat

Chitosan dung trong cong trinh nay duogc
thuy phan tlr chitin, tach tir vo tom phé thai [5],
bang dung dich xit 50% & 100°C trong 2 gid.
Khéi lugng phan tir trung binh M,, dugc xac
dinh bang phuong phép do do nhdét trén nhét ké
Ubbelohde va do dé axetyl héa DD duoc xac
dinh bang phuong phdp dinh luong phé héng
ngoai [6].
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Chitosan c6 gia tri M,, = 340.000 g/mol; DD
=85%.

- Cac hoéa chat dugc sir dung trong cong
trinh nay déu thudc loai tinh khiét phan tich.

2. Phé hong ngoai dugc ghi trén may FTIR
8700 cta hang Shimazdu theo phuong phap ép
vién v6i KBr.

3. Pho 'H-NMR va "C-NMR dugc ghi trén
may AVANCE-500 MHz cta hang Bruker.

4. Khao sat kha nang hap phu Cu(Il): Chat
khao siat dugc ngam trong dung dich CuSO,
trong 24 gid. Nong do Cu(ll) dugc xdc dinh
bang pho hap thu nguyén tir.

111 - KET QUA VA THAO LUAN

1. Tong hop N-(2-furylmetyl)chitosan

N-(2-furylmetyl)chitosan dugc tdong hop
tir chitosan va fufural qua hai budc. Dau tién
chitosan phan tng véi fufural tao ra hgp chat
azometin, N-(2-fufuryliden) chitosan. Ti€p theo
hop chat azometin dugc khir bing NaBH, dé tao
ra N-(2-furylmetyl)chitosan.

a) Tong hop N-(2-fufuryliden) chitosan

Phan tng dugc thuc hién & nhiét do 50°C,



trong 3 gio v6i ti 1&€ s6 mol chitosan/s6 mol
furfural 1a 1:3 va xdc tdc l1a piperidin [7]. San
phdm cla phan Gng c6 mau vang, tan cham
trong axit axetic 2%.

Cau tric ctia N-(2-fufuryliden) chitosan dugc
khing dinh qua cic dit kién phd héng ngoai.
Cac van hap thu dac trung dugc trinh bay & bang

Bdng 1: Mot so dic trung phd hdng ngoai cua chitosan va N-(2-fufuryliden)chitosan

’ ONH(amin bi)» Vepay, €M Vou, Vco-Hs O_cH Furans

Chat cm’ ! cm’ cm’! cm’

Chitosan 1649 - 3485 1024 -

1068 ¥
N-(2-fufuryliden) - 1642 3434 1020 " 758
chitosan 1070 ¥ 885
1/= 2/ =
VC.0H bac 1 VC.OH bac2

Trén phé hong ngoai ctia N-(2-fufuryliden)
chitosan van hap thu & 1648 cm™ dic trung cho
dao dong bién dang cta nhém éNH cua amin
bac mot cua chitosan dugc thay bang dinh hdp
thu & 1642 cm™ dic trung cho dao dong héa tri
ctla nhom azometin va xudt hién thém cac van
hap thu & 930, 757 cm™ dac trung cho dao dong
bién dang cua lién két =CH ctia vong furan. Két
qua nay phu hop véi két qua thu dugc cua
Alessandro Gandini va cdc cong tac vién [8] khi
cho B-D-glucosamin hidroclorua phan tng véi
furfural.

b) Téng hop N-(2-furylmetyl) chitosan

Budc ti€p theo N-(2-fufuryliden) chitosan
duoc khir héa bang NaBH, & 25°C trong 6 gio

[7]. San phdm c6 mau vang nhat va tan duoc
trong dung dich axit axetic. Cau tric cla san
phdm dugc khing dinh qua cdc dit kién phé
héng ngoai phé UV va phé 'H-, "C-NMR.

*Trén ph6 hong ngoai, khac v6i pho cha N-
(2-fufuryliden)chitosan, van hip thu & 1642 cm™
dac trung cho dao dong hda tri clia nhoém
azometin dugc thay bang van hap thu & 1651
cm’ diac trung cho dao dong bién dang cua
nhém amino bac hai.

*Trén phé UV, chitosan khong hap thu
trong vung tu ngoai (190 - 500 nm), trong khi
d6 N-(2-furylmetyl)chitosan c6 cuc dai hdp thu
& 277 nm, dic trung cho su ¢6 mat clia vong
thom furan, xem hinh 1.
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Hinh 1: Phé UV cua chitosan (I) vd N-(2-furylmetyl) chitosan (II)

*Trén phd 'H-NMR va "C-NMR ngoai céc
tin hiéu dac trung cho cac proton va cac nguyén
ta C cua chitosan, con xuat hién thém céc tin
hiéu dac trung cho cédc proton va nguyén tix C
ctia vong thom furan va nhém metylen cta goc
furyl metyl trong san pham, xem bang 2.

Bdng 2: Cac tin hiéu dac trung ctia goc
furylmetyl trong N-(2-furyl metyl)chitosan

Vi 'H-NMR BC-NMR

of | &, ppm | SOH 3¢, ppm

1¢ 5,35 2 44,54

2¢ - - 146,03

3¢ 6,85 1 112,12

4 6,97 1 113,26
’ 7,93 1 145,00

Do chuyén dich héa hoc clia cdc proton va
nguyén tir C thu dugc trén phé phu hgp véi phd
Ii thuyét.

2. Khao sat mot s tinh chat cua
N-(2-furylmetyl)chitosan

a) bo truong

Chitosan va N-(2-furylmetyl)chitosan déu
tan trong dung dich axit lodng do vay ching toi
khao sat do truong trong nudc cat va trong dung
dich NaOH 0,1 N véi thoi gian ngam truong la 6
gi0. b9 truong dugc tinh theo cong thic sau:

_ Ws-Wo

S% = Wo 100%

Trong d6: S la do truong [%]; Ws 1a khoi luong
chét sau khi ngam [g]; W, 1a khoi lugng chat
ban dau [g].

Két qua dugc trinh bay ¢ bang 3.

Bdng 3: D0 truong ctia chitosan va N-(2-furylmetyl)chitosan

. S [%]
Chat ;
CH,COOH 2% Nudc cat NaOH 0,1IN
Chitosan Tan 107,18 75,48
N-(2-furyl metyl)chitosan Tan 110,69 77,23
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Tur két qua bang 3 cho thdy ca chitosan va N-
(2-furylmetyl)chitosan déu truong tot trong
nudc va N-(2-furylmetyl)chitosan truong t6t hon
chitosan.

b) Khdo sdt khd nang hdp phu ion Cu(Il)

Kha nang hap phu Cu(Il) ctia chitosan va N-
(2-furylmetyl)chitosan duoc thuc hién véi dung
dich Cu(Il) ¢6 néng do 400 ppm trong 24 gio &
25°C. Két qua dugc trinh bay & bang 4.

Bdng 4: Kha nang hap phu Cu(Il)

Chét hap phu tolffm m‘;’/g
Chitosan 4,5 149,10
N-(2-furyl metyl) chitosan 4,5 146,62
N-benzylchitosan [5] 4,5 110,00

Tir két qua bang 4 cho thay, kha nang hap
phu Cu(Il) ctia N-(2-furylmetyl)chitosan thap
hon chitosan chut it nhung lai cao hon N-
benzylchitosan. Diéu nay cho thdy, dua nhan
furan 1én khung chitosan s€ tang kha nang hip
phu ion kim loai hon khi nhan thom la benzen.

IV - KET LUAN

1. ba téng hop N-(2-furylmetyl)chitosan tir
chitosan va fufural qua hai budc: tong hop hop
chat azometin va khir héa hgp chat azometin bang
NaBH,. Ciu triic cia cdc san phim duoc khang
dinh qua c4c dit kién ctia phd héng ngoai, phé UV
va ph6 'H- va "C-NMR.

2. ba khao sat do truong trong nudc cat va
dung dich NaOH 0,1 N va kha nang hap phu

Cu(TI) cta chitosan va N-(2-furylmetyl)chitosan.

- Chitosan va N-(2-furylmetyl)chitosan déu
truong tot trong nudc. DO truong dat dugc tir
107,18 - 110,69%.

- Chitosan va N-(2-furylmetyl)chitosan c6
kha nang hap phu Cu(Il) gan tuong duong nhau.
Nhung so v6i N-benzylchitosan thi N-(2-
furylmetyl)chitosan c¢6 kha nang hap thu t6t
hon. Két qua nay cho thdy, dua nhan furan 1én
khung chitosan sé tang kha nang hdp phu ion
kim loai hon khi nhan thom la benzen.
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