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Tom tit:

Nghién ctru tong hop benzenesulfonamide serinol (BSSe) - mét monomer sulfonamide méi tir phan ng Hinsberg
giira nhém amin bic 1 cua serinol (2-amino-1,3-propanediol) va sulfonyl ciia _benzenesulfonyl chloride (BSC) trong
moi tru’(rng Kkiém (NaOH), khéo sat anh hwéng ciia moi troeong phan ung dén hiéu suét phan rng va cau tric cia
BSSe. Két qua phd cong hwéng tir hat nhan proton (H'NMR) va hong ngoai bién d6i Fourier (FTIR) cho thiy, sian
pham BSSe di dwoge tong hop thanh cong béi sy xuit hién ciia nhém chirc méi sulfonamide (dic trung béi amin bac
2). Hiéu suit phan irng dat cao nhit 1 14,51% & diéu kién phan ng 22 gio, ty 1¢ mol BSC/1,4-dioxane 12 1/10, nong
dd dung dich NaOH Ia 1 M. Trong phén tir BSSe c¢6 nhém sulfonamide va hai nhém hydroxyl c¢6 thé phan tng dé
dang véi monomer hodc polyme khac dé tao thanh copolyme. BSSe dinh hwéng tong hop copolyme ing dung lam

hydrogel nhay pH trong hé din truyén thudc.

Tir khoa: benzenesulfomamide, phidn &rng Hinsberg, serinol.

Chi s6 phén loai: 2.4

Pat van de

Sulfonamide 1a hop chat dugc str dung phd bién trong
dugc pham nhu thude chong viém, khang virus, chéng ung
thu va trong vat liéu dan tmyen thude [1]. Phuong phap
don gian va hiéu qua nhit dé tong hop sulfonamide 1a tir
amino acid va sulfonyl chloride, véi 2 quy trinh phd bién
duoc nghién ctru trong cac bai bao trudc day. Mat 1a, phan
{mg trong dung moéi hiru co va st dung amin hitu co dé loai
bé acid clohydric (HCI) sinh ra. Tuy nhién, phan ung nay
thuong dugc tong hop ¢ nhiét do cao va qua trinh co lap
san pham rat kho thuc hién [2]. Hai 13, nho tir tir sulfonyl
chloride vao dung dich amin trong mét hé 2 pha, gdm pha
dung moi hitu co va nudc (thuong 1a dung dich NaOH hodc
Na,CO,). Trong diéu kién nay, phan tng thuy phan sulfonyl
chloride s€ canh tranh véi phan ting chinh, vi vay sulfonyl
chloride dugc thém tu tor voi mét luwong du vao dung dich
amin. O ddy, san phdm sulfonamide duoc phan lap va tinh
ché d& dang bang cach st dung dung dich NaOH dé loai
b6 HCI sinh ra trong sudt qué trinh phan tmg [3, 4]. Phan
g tong hop sulfonamide theo quy trinh 2 con duoc goi 1a
phan g Hinsberg khong st dung xuc tac kim loai [5, 6].
San pham sulfonamide tir phan ing Hinsberg tan trong moi
truong kidém va khong tan trong méi trudng acid nhd vao
hydro linh dong trén nhém amin [2, 5].

Trong nhitng niam gan day, cic hop chat sulfonamide
con dugc biét dén nhu mot goc nhay voi pH duge ung
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dung trong sinh hoc va y hoc. Cac polyme c6 chira nhom
sulfonamide c6 kha ning hoa tan hodc chuyén doi trang
thai truong no trong mot vung pH hep (xung quanh 7,4)
[7-9]. Mét trong nhitng hop chat sulfonamide di dugc mg
dung ché tao hydrogel copolyme nhay nhiét va pH la ser-
ine benzenesulfonamide (SSA) [9, 10] va sulfamethazine
(SM) [7]. Ching 1a cac gbc nhay pH dugc ding dé bién
tinh cac hydrogel copolyme nhay nhiét nhu polycaprolac-
tone-poly(ethylene glycol)-poly(caprolactone) (PCL-PEG-
PCL), poly(lactic acid)-poly(ethylene glycol)-poly(lactic
acid) (PLA-PEG-PLA) hoac poly(caprolactone-co-lac-
tide)-poly(ethylene  glycol)-poly(caprolactone-co-lactide)
(PCLA-PEG-PCLA). Cac hydrogel nhay nhiét va pH nay
¢6 chira khdi nhay pH ¢ cudi mach, gdm sulfamethazine
oligomer (OSM) [7] hodc oligo (serine) [8, 9]. Nho vao cac
dic tinh co thé thay doi trang thai ua nude va ky nude khi
pH thay ddi ciia hydrogel copolyme ma thudc duoc giit va
giai phong ra khoi hydrogel [11].

Muc tiéu ctia nghién ctru nay 1a tong hgp BSSe tir serinol
va BSC bang phan tmg Hinsberg. Trén mach phan tir ciia
BSSe ton tai nhém amin (-NH-) va hydroxyl (-OH) cé thé
cho va nhan hydro linh dong, nho vay s€ dong vai tro la
mot khéi nhay pH trong ciu tric cua hydrogel copolyme.
Anh huong cua moi trudong phan ung, ty 1¢ mol cua NaOH,
serinol dén c4u tric va hiéu suit cua phan tng ciing s& duoc
khao sat trong nghién ciru. Cau tric cia BSSe duge danh
gia bang H'NMR va FTIR. Monomer BSSe dinh hudng
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Abstract:

This research focused on synthesising benzenesulfon-
amide serinol (BSSe), a new sulfonamide monomer, by
the Hinsberg reaction between primary amine of serinol
and sulfonyl of benzenesulfonyl chloride (BSC) in an al-
kaline environment. The effect of the reacted environ-
ment on the reaction efficiency and structure of BSSe
were investigated. The results of the Proton nuclear
magnetic resonance (H'NMR) spectroscopy and Fourier
transform infrared (FTIR) spectroscopy indicated that
the BSSe was successfully synthesised through the ap-
pearance new peak of sulfonamide, characterised by sec-
ondary amines. The highest reaction efficiency of BSSe
was 14.51% at a reaction time of 22 hours, the mol ratio
of BSC/1.4-dioxane was 1/10, the concentration of NaOH
solution was 1 M. The BSSe molecule contained the sul-
fonamide group and a couple of hydroxyl groups, which
were able to copolymerise easily with other monomers or
polymers. BSSe was oriented to synthesise copolymer for
pH-sensitive hydrogel in the drug delivery system.

benzenesulfomamide, Hinsberg reaction,
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dung dé ché tao hydrogel copolymer nhay pH tng dung
trong dan truyén thude.

Nguyén liéu va phuong phap nghién ciu
Nguyén liéu

Serinol (d¢ tinh khiét >98%) va BSC (>99%) dugc cung
cép boi Hang TCI Chemicals (Nhat Ban). Dung méi 1,4-di-
oxane, d¢ tinh khiét 98% dugc phan phdi boi Hang Fisher
Scientific (My). NaOH rin, do tinh khiét 98% va dung dich
HCI 36,6% dugc cung cap boi Hang Xilong (Trung Qudc).
Hang Chemsol (Viét Nam) cung cap dung moi diethyl ether
(DE), ethyl acetate (EA) va nude cét 2 lan. Cac dung moi
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duoc su dung 1a loai tinh khiét va khong can tinh ché thém.
Phuwong phap

Tong hop BSSe: BSSe duogc tong hop theo phan tmg
Hinsberg cua amin bac 1 (serinol) va BSC trong moi truong
kiém (so do 1).
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So dd 1. Phan (rng téng hop BSSe tir BSC va serinol.

Pau tién, serinol (2 g, 22 mmol) duoc hoa tan trong dung
dich NaOH (25 ml) véi ty 18 thich hop & 3+1°C va khudy
trong 2 gio. Tiép tuc cho hdn hop BSC (2,8 ml, 22 mmol)
va 1,4-dioxane (132-220 mmol) vao dung dich trén tir tir
trong 30 phiit. Sau d6, khudy déu hdn hop ¢ 3+1°C trong 22
gio. Két thic phan ting, ding DE dé rira san pham trong 3
gi®, roi chiét tich lay phan san phdm bén trén va loai bo DE
cung cac tap chat bén dudi. Tiép theo, sir dung HCI 15% dé
diéu chinh pH ctia san pham trong khoang 1-2. Tiép tuc cho
EA vao hdn hop trén va khudy déu trong 2 gio. Chiét tach
ldy phin san phdm va dem sdy chan khong trong 48 gid &
40°C dé thu san pham BSSe (hinh 1). San pham BSSe sau
d6 duoc lam sach bé'lng qua trinh rura va chiét tach v6i DE,
EA nhiam loai bo cic tic chat tham gia phan timg con sot lai.
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Hinh 1. Quy trinh téng hop BSSe.

Hiéu suét cua phan tng téng hop BSSe duoc tinh theo
cong thuc sau:
l:lu’nllmn,g ljfﬂmyé'tm: =in phim
Phdn tich cdu tric ciia BSSe: cac nhom chire tao thanh
trong cau truc BSSe dugc xac dinh bang FTIR (Tensor37,

Brucker, Uc). Mau BSSe duoc nghién vo1 bot KBr trude khi
tién hanh phan tich.

Higa suit phan img (%) = x100%

Céu tric va thanh phan cua BSSe duoc phan tich bing
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H'NMR (Brucker advance 500, M§). Dung méi sur dung la
dimethyl sulfoxide (DMSO), tan s6 do la 500 MHz.

Két qua va ban luan

Anh hwéng ciia méi trwong phin teng lén sin phim
BSSe

Méi truong phan tmg anh huong dén hiéu suat téng hop
tao BSSe. Ton tai su phan pha ciia cac tac chét gom serinol,
BSC, 1,4-dioxane va dung dich NaOH & mdt so ty 1¢ cua
cac chét nay. Bang 1 thé hién kha niang hoa tan cta cac chat
tham gia phan Gng. Nudc hoa tan dugc serinol, NaOH va
1,4-dioxane nhung khong hoa tan dugc BSC, trong khi d6
BSC lai hoa tan tét trong 1,4-dioxane. Chinh vi vay, khi nhd
nude vao dung dich BSC va 1,4-dioxane ¢ nhiing ty 1¢ khac
nhau s& dan dén hop chét tao thanh c6 cac trang thai nhu &
hinh 2.

Bang 1. Do hoa tan ctia cac chat tham gia phan trng.

1,4 -dioxane BSC Serinol NaOH
Nude Tan Khong tan  Tan Tan
BSC Tan - Khéng tan  Khong tan

Hinh 2. Trang thai cua hop chét khi cho nwéc vao hé dung dich
BSC/1,4-dioxane: nhii twong (A), tach I&p (B), dong nhat (C).

Theo quy trinh tong hop BSSe (hinh 1), nudc duge ding
dé hoa tan serinol va NaOH. Sau d6, hdn hop chit 1ong gom
dung moi 1,4-dioxane va BSC du(_rc nh(") vao dung dich trén
sa0 cho ty 18 V| . /V i 4 dionme2:4 [10]. Sau khi hoan
thanh giai doan nho BSC, 1,4- dloxane va khudy trong 2 gio,
hén hop chat 1ong xdy ra hién tuong khong hoa tan va tao
dang nhii twong (chit 16ng phan tan trong chat long) (hinh
2A), sau 24 gid dé 6n dinh thi hdn hop chat long bi phan 16p
(hinh 2B). Truong hop & ty 1€ mol BSC/1,4-dioxane 16n thi
tao thanh mot dung dich dong nhét (hinh 2C).

Bang 2. Trang thai ciia hon hop nwéc va hé dung dich BSC/1,4-
dioxane & cac ty Ié mol BSC/1,4-dioxane khac nhau.

Tén miu BSC-6Dio  BSC-8Dio  BSC-10Dio BSC-12Dio
Ty 1¢ mol BSC/1,4-dioxane 1/6 118 1110 112

Trang théi hon hop nudc va hé dung N " Dung dich Dung dich
dich BSC/1 4-dioxane sau 24 gio BT BT dong nhét dong nhét

Dio: dioxane.

Bang 2 thé hién trang thai cia hdn hop nudc va hé dung
dich BSC/1,4-dioxane ¢ cac ty 1¢ mol BSC va 1,4-dioxan
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khac nhau. Sau 24 gid, mau BSC-6Dio va BSC-8Dio &
trang thai nhii twong, trong khi ¢6 mau BSC-10Dio va BSC-
12Dio tao duge dung dich ddng nhét. Hién twong nay dugc
giai thich 1a do BSC khong tan trong nudc va tao thanh hé
nhii trong BSC trong nudc (do BSC ¢6 sirc cang bé mat 1on
trong nudce). Str dung dung moi 1,4-dioxane v4i muc tiéu la
c6 thé hoa tan BSC dugc trong nudc. Khi tang dan luong
1,4-dioxane su dung, stic cang bé mat ctia BSC trong nudc
giam dan va dén ty 16 mol BSC/1,4-dioxane dat 1/10 va 1/12
thi hon hop BSC/1,4-dioxane/nudc tao thanh mot dung dich
ddng nhét.

Ngoai ra, véi ciing diéu kién phan tmg (ty 1& mol serinol/
BSC, nhiét do va thoi gian phan tng), tong hop trong moi
truong nhii trong hiu nhu khong thu duge san pham BSSe.
Trong khi d0, tong hop trong mdi truong dung dich thi thu
dugc san pham voi hidu suat 2,13% (hinh 3). Nguyén nhan
1a cac tac chat kho phan tan va gip nhau dé phan tng trong
moi truong nhil twong hon trong dung dich. Bén canh do,
mau BSC-12Dio ¢c6 luong 1,4-dioxane sir dung nhiéu din
dén khoé khan trong viéc phan tach va thu hdi dung méi véi
san phém. Vi vay, ty I¢ mol cia BSC/1,4-dioxane dugc chon
12 1/10 dé tao moéi trudng téng hop BSSe.

Ngoai moi truong phan tng (dang nhii tuong hay dung
dich) anh huéng dén sy hinh thanh san phim BSSe va hiéu
sudt phan tng, nong d6 dung dich NaOH ciing anh hudng
dang ké. Trong phuong trinh phan mg tao BSSe tir serinol
va BSC (so do 1), NaOH dugc thém vao dé phan tmg véi
HCI tao thanh nhdm tang hiéu suét cua phan (mg, dong thoi
hoa tan san pham BSSe theo co ché ciia phan tng Hinsberg
[4]. V6i cung lugng serinol va nude cho vao hé phan g,
lwong NaOH dugc thay d6i dé danh gia anh huéng cia ndng
d6 mol dung dich NaOH dén hiéu suit cua phan ung.

16% _i! 14,51% u

on
=
=
Z 12%
: 1
"; 8% il 637%
4% o3y

0%

0,5M 1M 1M

Néng d6 mol NaOH

Hinh 3. Anh hwéng cta ndng do mol NaOH Ién hiéu suét tdng hop
BSSe.

Két qua hinh 3 cho thiy, miu BSSe nong d6 NaOH 1 M
c6 hiéu suét cao nhit (14,51%), mau c6 néng d06 0,5 M cho
hiéu sudt thap nhét (2,13%). Diéu nay c6 thé dugc giai thich
1a khi cho dung dich NaOH 0,5 M, lugng NaOH qua it va
khong du dé chuyén san pham BSSe sang dang mudi tan
trong nudc, khi rira v6i DE thi lugng mau s& mat di dang ké.
Nguoc lai, khi sit dung dung dich NaOH 2 M thi lugng l6n
NaOH c6 thé can tré qué trinh phan tmg (ty 1& mol NaOH/
serinol=2/1) do tac dung v&i BSC tao thanh mubi benzene-



sulfonic acid sodium, két qua 1am han ché kha ning phan
ung cua BSC véi serinol nén hiéu suit tao thanh BSSe chi
dat 6,37%. Nhu vay, ty 1é mol NaOH phu hop nhat dé tao
moi trudng tong hop BSSe 14 1 M.

Xdc dinh cau tric ciia san pham BSSe

Tién hanh tong hgp BSSe theo ty 1& mol ciia céc tac chat
tham gia phan g serinol/BSC=1/1, thoi gian phan Gng 22
gio. Tién hanh phan tich FTIR ciia mau BSSe tao thanh va
serinol dé xac dinh sy xuat hién cac nhom chirc méi trong
céu truc ciia BSSe. Pong thoi, danh gia cu triic cia BSSe
bang H'NMR.

Serinol —— BSSe

D truyen qua (%)
/7 ’ .
Q

T T T T T
2500 2000 1500 1000

SH séng (em)

T T T
4000 3500 3000 500

Hinh 4. FTIR cua serinol va BSSe.

Trong hinh 4, FTIR cua serinol xuat hién cac dinh cua
nhém amin bac 1 (-NH,), -OH, -CH,. Cu thé: dinh doi tai
vi tri 3.313 va 3.270 cm™ dac trung cho dao dong gidn N-H
ctia nhom -NH,; dinh tai vi tri 3.181 cm™ dac trung cho dao
dong gian O-H; dinh tai vi tri 2.929 va 2.862 cm™! dac trung
cho dao dong gidn va uén C-H ciia nhom CH,. Trén FTIR
cua BSSe, dinh cua dao dong gidn O-H ¢ vi tri 3.106 cm’!
dinh cua dao dong gidn va uon C-H cta nhom -CH, ¢ vi tr1
2.955 va 2.885 cm'. Su dich chuyén cua cac dinh nay trén
FTIR cta BSSe so voi serinol 14 do anh hudng cia nhom
sulfonamide.

Ngoai ra, trén FTIR cta BSSe xuét hién dinh cua dao
dong khong d6i xtmg va dbi ximg S=O lan luot & vi tri
1.317 va 1.153 cm™, va dao dong gidn C=C cua vong ben-
zene & vi tri 1.447 cm™. Céc dinh nay thé hién trong ciu
triic ciia BSSe ¢6 nhom benzenesulfonamide, dac trung cho
BSC. bac biét, trong FTIR cua BSSe co6 su xudt hién dinh
dac trung cho dao dong gian N-H cua amin bac 2 (-NH) ¢ vi
tri 3.406 cm va su bién mat cac dinh ciia nhom NH, trong
cdu triic cua serinol, chimg t6 nhém nay di phan ung voi
BSC d¢ hinh thanh nhém sulfonamide (hinh 4). Két qua,
FTIR chimg minh dugc sy hinh thanh hop chat BSSe tir
nguyén li¢u serinol va BSC.

H'NMR thé hién su xuét’ hién cua cac dinh dic trung
cho cac nhém cé mét trong cau truc phan ti BSSe (hinh 5).
binh ¢ vi tri 1 (6=7,83 ppm) va 2 (6=7,57 ppm) dac trung
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cho H ctia vong benzene. Dinh & vi tri 4 tai 6=4,52 ppm déc
trung cho H cua nhom -OH. Binh ¢ vi tri 5 tai 6=3,08 ppm
dac trung cho H ctia nhom -CH. Pinh ¢ vi tri 6 tai 6=3,30
ppm dic trung cho H cua nhom -CH,. Dac biét, su Xuét
hién dinh tai 6=7,4 ppm (vi tri 3) dac trung cho H ciia nhom
sulfonamide (-NH). H'NMR ciing cho thay, ngoai nhiing
dinh dic trung cho BSSe thi khong con xuat hién cac dinh
khac dic trung cho cac nguyén liéu tham gia phan tmg, diéu
nay ching to san pham tao thanh c6 do tinh khiét cao. Két
quéa phan tich FTIR va H'NMR cho thdy, BSSe dugc tong
hop thanh cong dua trén phan tng Hinsberg gitra serinol va
BSC.

1 DMSO

T
Hinh 5. H'NMR ctia BSSe.

Trong cac nhién cuu trude day, hop chét SSA - san pham
ctia phan (g Hinsberg tir DL-serine va BSC da dugc tong
hop vi triblock PCL-PEG-PCL hodc PLA-PEG-PLA dé tao
thanh cac hydrogel copolymer nhay nhiét/pH. SSA dong vai
tro 1a khdi nhay pH, trong phan tir gom mot nhém COOH,
OH ¢ cudi manh va nhom sulfonamide c6 thé cho nhan H*
khi pH méi truong thay do6i [9, 10]. Véi céu trac gdm nhoém
sulfonamide nhay pH va hai nhém OH ¢ cudi mach, BSSe
rat tiém ning dé dong tring hop véi cac loai monomer va
polymer khac ing dung trong hydrogel nhay pH hodc nhay
nhiét/pH dan truyén thudc.

Két luan

BSSe duoc tong hop thanh cong tir serinol va BSC bing
phan g Hinsberg. Ciu tric san pham dugc xac dinh thong
qua FTIR va H'NMR. Mai truong phan tng va néng do
NaOH anh huong dén hiéu suat cua phan Gng. Hiéu suat
dat cao nhat trong cac khao sat 1a 14,51% ¢ diéu kién phan
lng 22 gio, ty 1é mol BSC/1,4-dioxane=1/10, ndng dé mol
NaOH la 1 M. Trong cac nghién ctu tiép theo, monomer
BSSe dugc sir dung dé tong hop thanh cac oligome hodc
polyme nhay pH tmg dung lam vat liéu mang thudc.

Nghién ciru dugc tai tro boi Dai hoc Qudc gia TP H Chi
Minh trong khuén khé dé tai ma s6 C2019-20a-02 va sy hd
tro cua Truong Pai hoc Bach khoa, Pai hoc Quéc gia TP Ho
Chi Minh. Céc tac gia xin tran trong cam on.
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