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Abstract

Dendritic polymer based on polyester of trimethylol propane and dimethylol propanoic acid with the 3" generations
was synthesized. These dendrimers were modified by benzoyl chloride for determination of their nano sizes in solution
of chloroform: acetone by TEM. The structures of synthesized dendrimers and modified dendrimers were determined

by FT-IR, *H-NMR and “*C-NMR.
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1. DAT VAN BE

Polyme dendritic (dendrimer) trén co s& polyeste
duoc quan tdm nghién ctu nhiéu boi cu tric co
chira céc khoang khong gian kich thudc nano c6 thé
mang thudc hoidc c&c chét xic tac. Vi céc lién két
este cung cac nhom OH & vong ngoai cung, ching
c6 tinh twong thich sinh hoc rat cao. Chinh vi vay
dendrimer trén co s& polyeste dugc hi vong la vat
liéu nano mang thudc, cc chat co hoat tinh sinh hoc
hodc cac xuc tac sinh hoc nhu protein, enzym phuc
vu cho co thé séng.

Nhiéu cong trinh nghién ciru cua cac nha khoa
hoc dd cong bd cac phuong phap tong hop
dendrimer trén co s& polyeste v&i nhiéu thé hé. Tuy
nhién viéc xac dinh kich thuéc nano caa polyme nay
rat kho khan [1-5].

Trong cong trinh ndy, dendrimer dugc bién tinh
dwa trén co sé polyeste thé hé 1, 2, 3 véi benzoyl
chloride dé tao ra polyme c6 nhom benzen i dau va
c6 thé tao nén nhitng micelle voi kich thuéc nano
trong mot s6 dung méi. Cau trdc nano cia polyme
¢ thé dugc theo dbi va khao sat théng qua kich
thude cua cac micelle dugce xac dinh bai kinh hién vi
dién tir truyén qua (TEM). Thanh phan héa hoc cua
dendrimer va dendrimer bién tinh dwgc xac dinh
bang phd IR, pho UV-vis, phd 'H va *C-NMR.

2. HOA CHAT VA CAC PHUONG PHAP
NGHIEN CUU

2.1. Héa chét
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Trimetylolpropan (TMP), dimetylolpropionic
acid (DMPA), para-toluenesulfonic axit (PTSA) va
benzoyl clorit dugc cung cip bai hdng Merck.
Metanol, axeton, pyridin, tetrahydrofuran dwgc cung
cap tir Trung Quéc.

2.2. Thiét bi

Méay khudy tr c6 diéu chinh nhiét do:
OMNILAB, loai RCT S26 Batch Inspected UPAE
117537 (Puc). Can phan tich dién tir - HADAM
AEP-250G. Phé IR dugc do trén may IR-Vector 22
Bruker (Puc). Phé NMR dugc do trén may cong
huong tir hat nhan Bruker AC 500. Po DSC trén
méay DTG-60, Shimadzu (Nhat Ban). Pho d6 UV
dugc do trén may UV 2450 Shimadzu (Nhat Ban).

2.3. Tong hgp dendrimer thé h¢ 1, 2, 3

Cho 10,00 g (0,075 mol) TMP (dbi voi
dendrimer thé hé 1) hoic 7,00 g (0,015 mol)
polyeste thé hé 1 (d6i véi san pham dendrimer thé hé
2) hodc 5,00 g (0,004 mol) polyeste thé hé 2 (dbi V6
san pham dendrimer thé hé 3) vao binh cau hai co.
Dit binh cau vao ndi chia silicon da duoc 1am nong
dén khoang 50 °C trén may khudy tir c6 gia nhiét.
Sau khi miu chat tan chay hoan toan, cho tir tir
30,00 g (0,224 mol) bis-MPA va 0,15 g PTSA (d6i
v6i san pham dendrimer thé hé 1, hinh 1) hoic
11,68 g (0,087 mol) bis-MPA va 0,06 g PTSA (d6i
vai san pham dendrimer thé h¢ 2, hinh 1) hoic 11,68
g (0,087 mol) bis-MPA va 0,03 g PTSA (dbi voi san
phdm dendrimer thé hé 3, hinh 1) vao binh cau,
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khudy déu hdn hop phan ung va gia nhiét hdn hop
phan tng dén 140 °C. Khi cé4c chat trong binh tan
chay hoan toan, khi N, duoc suc vao hén hop phan
rng lién tuc trong 2 gio. HON hop phan tmg sau do
duoc két tua lai trong n-hexan, loc va rua vai 1an voi
hexan thu dwoc chét ran, trong sudt mau vang nhat.
San pham duogc xac dinh cu trdc bang phé IR, UV-
Vis va NMR (*H va ©°C).

Hinh 1: Dendrimer thé h¢ 1 (a); thé h¢ 2 (b);
thé hé 3 (c)

2.4. Téng hop dendrimer thé hé 1, 2, 3 bién tinh
véi benzoyl clorit

Cho 5,00 g (0,010 mol) TMP1 hosc 5,00 g (0,004
mol) polyeste thé hé 2 hoic 5,00 g (0,002 mol)
polyester thé hé¢ 3 vao binh cau, cho tiép 10,00 g
(0,139 mol) THF vao va khuiy déu trong 30 phit.
Khi TMP1 tan hoan toan, cho tiép 4,74 g (0,060 mol)
pyridin va 1am lanh hdn hop phan @ng dén 4 °C.
Thém ting giot dung dich benzoyl clorit 8,43 g
(0,060 mol) (d6i véi dendrimer thé hé 1 bién tinh,
hinh 2) hozc 7,00 g (0,050 mol) (ddi voi dendrimer
thé hé 2 bién tinh) hoic 6,58 g (0,047 mol) (ddi V6i
dendrimer thé hé 3 bién tinh, hinh 2) trong 10,00 g
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(0,139 mol) THF tir tir vao binh cau trong 1 gio. Hon
hop phan &ng bi van duc mau trang ngay lap tic.Hon
hop phan tmg dugc khudy tiép tuc trong 15 gio. Hon
hop phan tng duoc loc va ria 2 lan véi nuoc cat va 1
lan voi petroleum ete thu dugc san pham dang sét,
mau tring duc. San pham dugc xac dinh cau tric
bang phd IR, UV-Vis va NMR (*H va ©°C).

3. KET QUA VA THAO LUAN
3.1. Téng hop dendrimer thé hé 1, 2, 3

San pham dendrimer thé hé 1, 2, 3 dugc xac dinh
thanh phan va cau tric thong qua céc phd IR, *H
NMR, **C NMR.

Phé IR, *H NMR, *C NMR cho thiy dendrimer
thé hé 1, 2 c6 phdé d6 twong tu nhu phd do cua
dendrimer thé hé 3: IR v (cm™): 3404 (-OH), 1732
(C=0 este), 2980 (-CHs)ss, 2887 (-CH3),, 1044 (C-O
ester). 'H-NMR (DMSO) & (ppm): 1,04 (linear-
CHs), 1,09 (terminal-CHs), 3,50(-CH,OH), 4,07-
4,16 (-COOCH,), 4,56 (OH+), 4,88 (-OH)."*C-NMR
(DMSO) & (ppm): 16,80 (-CH3), 50,10 (-CH,OH),
63,80 (quart. C), 173,10 (C-O este).

3.2. Tong hop dendrimer thé hé 1, 2, 3 bién tinh
véi benzoyl clorit
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Hinh 2: Dendrimer bién tinh thé hé 1 (a);
thé hé 2 (b): thé hé 3 (c)
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San pham dendrimer thé hé 1, 2, 3 bién tinh
dugc xac dinh thanh phan va céu tric thdng qua cac
phd IR, 'H NMR, *C NMR.

Phé IR, *H NMR, **C NMR cho thiy dendrimer
thé hé 1, 2 bién tinh c6 phé dd twong tu nhu phd d6
cia dendrimer thé hé 3 bién tinh (hinh 3): IR v
(cm™): 3416 (-OH), 1636 (C=0 este), 2971 (-CH3)as,
2884 (-CHs), , 1468 (C-O este), 650-781 (5H vong
benzen). 'H-NMR (DMSO) & (ppm): 1,20-1,50
(-CHs), 2,10 (-CH,OH), 3,40 (-COOCH,), 3,60
(CH,OH), 4,00-4,50 (PhCOOCH,-), 7,40-7,90 (Ph-
H). ®C-NMR (DMSO) & (ppm): 16,79 (-CHj),
63,77 (-COOCH,), 167,34 (PhCOOCH,-), 128,32-
133,38 (Ph-H).
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Hinh 3: Pho d6 UV-vis cuia céc dendrimer thé hé 1,
2, 3 va cac dan xuat vai benzoyl clorit

Phé dd UV-vis cua cac mau dendrimer thé hé 1,
2, 3 cho thay c6 2 pic hap thu & budc séng 263 nm
va 232 nm. Pho @6 UV-vis cua cac mau dendrimer
dan xuat thé hé 1, 2, 3 cho thay c6 1 pic rong hap thy
& vung budc séng 240-243 nm. Két qua trén cho
thdy c6 phan ung xay ra giita polyeste véi benzoyl
clorit va sy c6 mat cta nhirng nhom benzoyl da lam
thay d6i cuong do pic hap thu so véi mau polyeste
ban dau.

3.3. Khio sat anh hwéng ciia dung mai 1én ciu
trac nano cia polyme thong qua TEM

Khi ti 1€ dung méi cloroform:axeton la 1:1 va
2:1, hinh anh TEM khdng thiy ré cdu tric cua
dendrimer bién tinh, tuy nhién khi ti 1¢ cloroform:
axeton ting 1én 3:1, tac 1a hon hop dung méi kém
phan cuc hon, cdu tric nano caa dendrimer bién tinh
thé hé 3 ¢ thé quan sat dugc rd rang (hinh 4).

Tir anh chup TEM (hinh 5) cho thay khi ti 1¢
cloroform:axeton ting 1én 4:1, anh TEM cho thiy rat
rd cu tric cua dendrimer bién tinh thé hé¢ 3 gom
nhitng hat polyme kich thugc 25-29 nm két ty lai voi
nhau. Khi tiép tuc giam d6 phan cuc cua hdn hop
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dung méi bang viéc sa dung hé dung moi
cloroform:n-hexan = 3:1, anh TEM s& bi m¢ dan di.
Diéu d6 cho thdy, do phan cuc cia hé dung moéi anh
huong nhiéu téi anh TEM cua dendrimer téng hop
duoc.

Phung Co 1=1.001
TEM Mode: Inaging

phung CO 3-1.008
TEM Modo: Imaging 500 nm

Hinh 4: Anh TEM cua dendrimer bién tinh thé hé 3
véi dung méi chloroform:axeton 1:1 (a),
2:1 (b), 3:1 (¢)

TP1-banzay1.005

phung €O 3-1.006
TEM Mode: Inaging 100 on

TEM Nodo: Imaging 100 mn

Hinh 5: Anh TEM cua dendrimer bién tinh thé hé 3
vai ti I¢ dung méi chloroform:axeton = 3:1 (a),
4:1 (b), cloroform:n-hexan = 3:1 (c)



TCHH, T. 53(1), 2015
4. KET LUAN

D3 tong hop duogc 3 thé hé dendrimer 1, 2, 3 trén
co s& polyeste tir trimetylolpropan va dimetylol-
propionic axit. Va ciing da bién tinh cac dendrimer
thé hé 1, 2, 3 trén bang benzoyl clorit. Thanh phan
cua cac dendrimer va cac dendrimer bién tinh duogc
xac dinh bang phé IR, 'H-NMR, *C-NMR. St dung
phdo dd6 UV-vis dé gop phan khang dinh céc
dendrimer bién tinh da duoc tong hop.

b3 khao sat anh huong cia d6 phén cuc cua hé
dung méi 1&n hinh anh TEM cua dendrimer bién tinh
va da xac dinh kich thuéc nano (25-29 nm) ciia mau
dendrimer bién tinh bang phuong phap chup anh TEM.
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