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Bwéc dau nghién ctru tdng hop mafenit axetat
qua trung gian phtalimit

Nguyén Vin Giang', Hoang Xuin Nghia, Nguyén Vin Hai, Nguyén Pinh Luyén

Truong Pai hoc Dot Ha Ngi
Dén Toa soan 6-10-2016; Chap nhan dang 6-02-2017

Abstract

Currently, topical antibacterial creams based on mafenide acetate are among the most common medicines used for
the treatment of burns against approximately all pathogens colonized in burn wounds, including Pseudomonas
aeruginosa and Clostridia. In this paper, mafenide acetate has been successfully synthesized through phthalimide
intermediate. The structure of the intermediate derivatives and mafenide acetate were confirmed by IR, *H-NMR,

3C-NMR spectroscopy and ESI-MS.
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1. GIOI THIEU

Mafenit axetat (1) [4-(aminomethyl)
benzensulfonamit axetat, biét dugc: Sulfamylon] la
mét thudc khang khuan phd rong nhom sulfonamit,
c6 tac dung trén ca vi khuan Gram(+) va Gram(-)
nhu: Clostradia, Acinetobacter baumannii...dac biét
trén truc khuan mu xanh Pseudomonas aeruginosa
[1]. Mafenit axetat c6 kha ning thim siu vao to
chuc hoai tir va viém nhidm, do véy rat phi hop cho
diéu tri nhiém khuan tai chd, dic biét 1a cac vét
thuong do bong. Hién nay, mafenit axetat dugc su
dung dé phong va chéng cac trudng hop nhiém tring
do truc khuin mua xanh va cac loai vi khuan da
khang thudc tai cac trung tdm bong va chan thuong.
Tai Viét Nam chua c6 thudc nay, do vay viéc nghién
ctru téng hop mafenit va bao ché thanh pham cung
cap thi treong Viét Nam 12 rat thiét thuec.

C6 nhiéu phuong phap tao mafenit tir nhiéu
nguon nguyén liéu khac nhau da duoc cong bd nhu
N-benzylaxetamit [4-6], N-benzyl formamit [7],
N-benzyluretan [5], metyl N-benzylcarbamat [2],
N-benzylphtalimit [7], p-xianobenzenzensulfonamit
[2], N-benzylsucxinimit [11]. V&i muc tiéu tlep tuc
tim kiém ngudn nguyén liéu thich hop dé téng hop
dugc mafenit axetat phuc vu nhu cau trong nudc
ching t6i thuc hién nghién ciru nay.

2. THUC NGHIEM
2.1. Nguyén liéu va thiét bj nghién ciru

Téng hop hoa hoc duoc tién hanh theo so d6 1
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tai Bo mdn Céng nghiép dugc — DH Dugc Ha Noi.
Cac hoa chat va dung méi c6 nguon gbc Trung Quéc
va Merck. Sic ky 16p mong (SKLM) duoc thyc hién
trén ban mong silica gel Fxsy (Merck) véi cac hé
dung mdi khai trién: n-butanol:axit axetic:nuéc =
9,0:2,0:2,5 (hé A); CHCI3:MeOH=9:1 (h¢ B), den tur
ngoai A 254 nm dé quan sat vét. Nhiét d6 néng chay
(T°) cuia cac san pham dugc do trén may EZ-Melt
(My). Cau trdc cia san pham va chat trung gian
dugc xac dinh bang cac phuong phap phd: hong
ngoai (IR), khdi lugng (MS) va cong huong tir hat
nhan (*H-NMR va *C-NMR). Phd IR dugc ghi trén
may Shimadzu va may Perkin Elmer trong vung
4000-400 cm™. Ph ESI-MS dugc ghi trén may
LCMS/MS AGILENT 1290/6460, may do phd khoi
lugng phan giai cao FT-ICR-MS-Varian 910MS va
may LC/MS/MS-Xevo TQMS (dung mbdi MeOH).
Phd NMR duoc ghi trén may Bruker 500 MHz
Ascend va Bruker AV-500. Cac phd duogc ghi tai
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Tu nhién -
bai hoc QUOC gia Ha Noi, tai Vién Céng nghé duoc
pham quéc gia — Pai hoc Dugc Ha Noi va tai Vién
Hoa hoc - Vién Han Iam Khoa hoc va Cong nghé
Viét Nam.

2.2. Tong hep hoa hoc

Tong hop phtalimit tiz anhydrit phtalic: Tron ki
hén hop gdm 16,0 g (0,27 mol) ure va 79,0 g (0,53
mol) anhydrit phtalic, cho hdn hop vao binh cau
thiy tinh 1 ¢6 dung tich 1 lit. Pun néng binh cau dén
nhiét d6 khoang 130-135 °C. Khi cac thanh phan
bén trong chay long, cé hién twong sai bot 1&n dan
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dan va manh mé sau 10-20 phat. Khi hdn hop ting
thé tich 1én gap khoang 3 Ian thé tich ban dau, nging
dun va dé nguoi téi nhiét do phong. Thém 70,0 ml
nuéc cat vao hdn hop trong binh. Loc lay chét ran,
rra bang nudc. Két tinh lai trong etanol thu duoc
30,0 g phtalimit, hiéu suat 76,53 %, T,.234-235 °C,
tai ligu [9] 233-234 °C, R; = 0,67 (hé B).

Tong hop N-benzylphtalimit (2): Can 143 g
(0,10 mol) K,COs va 30,0 g (0,20 mol) phtalimit,
tron déu va cho vao binh cau 2 ¢6 dung tich 250 ml.
Sau d6, thém 29,5 ml (0,26 mol) benzyl clorit cho
vao binh phan tng. Pun hdi luu hén hop phan ang 5
gio ¢ nhiét do 180-190 °C. Sau khi phan ung xong,
tién hanh cét loai benzyl clorit dw. Hon hop nay sau
d6 dugc thém etanol va dun néng dén 75-80 °C dé
hoa tan hét N-benzylphtalimit (2). Loc néng dé loai
bo mubi vé co va chat ran khong tan. Dich loc dugc
dé trong ti lanh qua dém. Loc tua, rira tua bing
etanol 30 %, say thu dwoc 31,01 g chét 2 1a chat ran
két tinh mau tring &nh vang, hiéu suat 64,12 %, Ty,
104-106 °C (tai lieu [9] 100-110 °C. IR (KBr), Vi

(cm™): 3293 (N-Hapig); 3057 (C-Hinom); 2915 (C-Hno);

1770 va 1702 (C=Oimir). ESI-MS (MeOH), m/z:
190,01 ([M+H]"); 212,02 ([M+Na]"). *H-NMR (500
MHz, DMSO-dg), o (ppm): 4,77 (2H, s, H-17); 7,26-
7,34 (5H, m, H-3’, H-4’, H-5°, H-6°, H-7’); 7,87-

7,90 (2H, m, H-3, H-6); 7,82-7,86 (2H, m, H-4, H-5).

Tong hop N-phtaloyl-4-homosulfanilamit 3: Cho

vao binh cau 2 ¢6 dung tich 200 ml 5,6 ml (0,08 mol)

axit clorosulfonic da duoc suc khi N, dé dudi hét hoi
am, 1am lanh binh cau téi nhiét d6 khoang 5-10 °C.
Thém dan vao binh phan tng 5,0 g (0,02 mol) hop
chat imit 2, ¢ong thoi khuay lanh hdn hop phan tng
trong 1 gio. Sau d6 dun néng hdn hop phan ung dén
nhiét d6 khoang 60 °C trong 1 gio dé dudi hét khi
HCI. Khéi phan tng duoc 1am lanh xubng nhiét do
phong va rot tir tir vao 50,0 g nude d4. San pham
sulfoclorit s& ling xudng ¢ dang keo. Gan hét 16p
nudc Va ria tiép bang nude cat lanh dén pH 6-7 thi
thu duwoc san phim mau tring. Hoa tan toan bo
lugng tua sulfoclorit thu dugc trong 10,0 ml axeton
va dung dich nay dwoc thém dan vao 15,0 ml (~ 0,20
mol) dung dich NH; dic (25 %). Hon hop nay sau
d6 dugc khudy thém 30 phat ¢ 40 °C. Sau dé lam
lanh khdi phan ¢ng xudng 5 °C trong 1h thi xuat
hién tua. Loc tua, rira tua bang nuéc cat va két tinh
lai trong EtOH 96 % thu duoc 2,32 g sulfonamit 3,
hiéu sudt 39,51 %, Tnc 221,5-223 °C (tai lieu [7]
222-223 °C, Ry = 0,86 (hé A). IR (KBF), Vinax (cm™):
3558 va 3257 (NH); 3062 (C-Hiom); 2929 (C-Huo);
1768 va 1705 (C=Ojmy); 1313 va 1155 (0=S=0).
ESI-MS (MeOH), m/z: 338,99 ([M+Na]"). *H-NMR
(500 MHz, DMSO-dg), o (ppm): 4,07 (2H, s,
SO,NH,): 4,84 (2H, s, 2H-1"); 7,48 (2H, d, J = 8,5

Hz, H-3°, H-7"); 7,77 (2H, d, J = 8,5 Hz, H-2’, H-6");
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7,85-7,91 (4H, m, H-3, H-4, H-5, H-6).

Téng hep sulfonamit 4: Cho vao binh cau 1 ¢b
100 ml 1,0 g (3,2 mmol) hop chat 3, thém vao 60,0
ml Na,CO; 20 %. Pun hdi luu hdn hop trong 1 gio.
Sau khi phan tng xong, loc néng hén hop thu lay
dich, dich loc dugc axit hda bang dung dich HCI 20%
vé dén pH bang 2. Loc lay tua, siy kho thu duoc
0,89 g chét 4, hiéu suét (84,52 %), R; = 0,76 (hé A),
Toe 214-218 °C. IR (KBI), vimax (cm™): 3527 va 3309
(NH,); 3056 (C-Hinom); 2921 va 2850 (C-Hy); 1706
(C=Ouit); 1648 (C=Oymir); 1085 (0=S=0).

ESI-MS (MeOH), m/z: 333,0 ([M-H]). 'H-
NMR (500 MHz, DMSO-dg), d (ppm):4,49 (2H, 2H,
d, J = 6,0 Hz, H-1"); 7,33 (2H, s, SO,NH,); 7,51-
7,57 (5H, m, Hyom); 7,75-7,78 (3H, m, Hyom); 7,91
(1H, brs, NH); 9,10 (1H, brs, OH).

Tong hop mafenit hydroclorit (5): Cho vao binh
cau 50,0 ml 1,10 g (3,29 mmol) hop chat 4 va 9,0 ml
dung dich HCI 20 % (54,1 mmol). Sau dé, hdn hop
phan @ng dugc dun hoéi luu 3 gio. Sau khi phan ung
két thac, tién hanh 1am lanh khéi phan tng xudng 5-
10 °C, loc loai axit phtalic khéng tan. Dich loc thu
dugc duge cd dén can va duoc hoa tan trong 7,0 ml
EtOH 70 % ¢ 70 °C. Sau d6 1am lanh dung dich nay
qua dém, loc tua, siy thu dwoc 0,61 g mafenit
hydroclorit tinh thé mau tring, hoi vang, hiéu suat
83,33 %. T, 254-256 °C (tai liéu [4] 256 °C), R¢=
0,27 (hé¢ A). 'H-NMR (500 MHz, DMSO-dg), §
(ppm): 4,10 (2H, s, H-1"); 7,44 (2H, s, SO,NH,);
7,67 (2H, d, J = 8,0 Hz, H-3, H-5); 7,85 (2H, d, J =
8,0 Hz, H-2, H-6); 8,54 (3H, s, NHz).

Tong hop mafenit dang base (6): Hoa tan 1,0 g
mafenit hydroclorit trong 6,0 ml nudc, sau d6 diéu
chinh pH dén 10 bang dung dich NH3 10 %. Lam
lanh hon hop nay s& xuat hién tua mafenit dang base
tinh thé hinh kim, mau trang. Loc tuaa, rira bang nuéc
lanh, say chan khong ¢ 70 °C 5 gio thu dwoc 0,63 g
mafenit (75,45 %), T, 152-153 °C (tai liéu [5]
153 °C). R¢=0, 27 (he A).

IR (KBr, cm™, L) 3373 va 3307 (NHy); 3070
(C-Huom); 2895 va 2862 (C-H, CH,); 1598, 1575
(C=Ciom); 1314 va 1149 (0O=S=0); ESI-MS
(MeOH), m/z: 184,85 ([M-H]). *H-NMR (500 MHz,
DMSO-dg) 6 (ppm) 3,79 (s, 2H, H-1"); 7,50 (2H, d, J
= 8,0 Hz, H-3, H-5); 7,77 (2H, d, J = 8,0 Hz, H-2,
H-6); *C-NMR (125 MHz, DMSO-dg) & (ppm)
45,55 (H-1);125,94 (C-3, C-5); 127,82 (C-2, C-6);
142,55 (C-1); 148,57 (C-4).

Téng hop mafenit axetat (1): Hoa tan hoan toan
1,5 g (8,0 mmol) mafenit base vao 8,0 ml etanol 96 %
trong binh cau 1 ¢6 dung tich 100 ml ¢ 70 °C. Cho
tiép 0,48 ml (8,4 mmol) axit axetic vao khdi phan
tmg. Pun hoi luu hdn hop trong 0,5 giod. Sau do, lam
lanh khéi phan tng vé 0-5 °C trong 0,5 gio dé két
tinh. Loc tua va rira bang isopropanol lanh, siy chan
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khong thu dugc 1,78 g mafenit axetat (1) la tinh thé
mau tring hoi vang, hiéu suat 90,1 %, T°. 162,5-
164 °C ( tai liéu [10] 169-172 °C), R; = 0,27 (hé A).
IR (KB), Vinax (cm™): 3179 (N-Hsuitonamit); 2957 (C-H
no); 2643 va 2101 (N"-Huuéi amin bac 1); 1645 va 1606
(C=Oueetar); 1523 (C=Cyom); 1144 (0=S=0). ESI-
MS (MeOH), m/z: 187,0 ([M-CH,COOQ]"). *H-NMR

Bueée dau nghién cizu tong hop...

(500 MHz, D,0), 6 (ppm): 1,89 (3H, s, H-3"); 4,23
(2H, s, H-1"); 7,66 (2H, d, J = 8,5 Hz, H-3, H-5);
7,97 (2H, d, J = 8,5 Hz, H-2, H-6). ®C-NMR (125
MHz, D,0), § (ppm): 23,24 (C-3°); 42,43 (C-1);
126,59 (C-3, C-5); 129,68 (C-2, C-6); 137,82 (C-1);
141,77 (C-4); 181,38 (C-2").
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So do 1: So d6 qué trinh tong hop mafenit axetat tir anhidrit phtalic

3. KET QUA VA THAO LUAN

Qua trinh téng hop mafenit axetat qua trung gian
phtalimit dugc tién hanh tir nhitng nguyén li¢u san

c0, gia thanh ré: benzyl clorit, anhidrit phtalic, ure....

Nguyén lidu phtalimit dugc tong hop bang cach dun
néng chay anhidrit phtalic va ure khéng can sir dung
dung méi, phan &ng nay dé tién hanh, thoi gian xay
ra phan (g nhanh va cho hiéu suat kha tot (76 %).
Phan tng N-benzyl hod phtalimit vgi tac nhan
benzyl clorit thi xay ra & diéu kién kho khan hon:
nhiét do cao, ton thoi gian dé tach loai benzyl clorit
du. Phuong phap st dung dung méi/tac nhan kiém
dé N-benzyl hoa phtalimit thi lai cho hiéu suit thip
va phuong phap tinh ché ciing phuc tap.

Qua trinh clorosulfo hod N-benzylphtalimit véi
tac nhan axit clorosulfonic tao trung gian sulfoclorit
cho hiéu suét cao [4], tuy nhién san pham trung gian
nay thuong 13n tap, dic biét 1a phtalimit [7] dan dén
qua trinh sulfoamit hoé véi NH,OH cho hiéu suit
thap. Trong qué trinh nay chiing toi da phai s dung
aceton dé hoa tan san pham sulfoclorit rdi sau d6
tién hanh phan tung sulfoamit hoa voi NH,OH. Néu
khéng tinh ché sulfoclorit thi qué trinh sulfoamit hoa
tiép theo véi NH; s& xay ra hién twong von cuc, gay
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kho khin qua trinh phan @ng va xu li thu san pham.

Phan tng clorosulfo hoa nhan thom véi tdc nhéan
axit clorosulfonic xay ra theo co ché thé ai dién tir Se.
Trong diéu kién phan ung thi qua trinh thé chi xay ra
trén vong benzyl va san pham wu tién vao vi tri
para- do hiéu tng khong gian Ién cia nhom thé
phthaloyl.

Vé qué trinh thuy phan din chét imit thu san
pham: d4 tién hanh ma vong imit dé tao axit 4, sau
d6 moi tién hanh thuy phan axit 4 trong dung dich
HCI 20 % & thu mafenit hydroclorit. Cudi cung
chuyén dang mafenit hydroclorit thanh mafenit
axetat qua mafenit base. Ching t6i khong tién hanh
ma& vong truc tiép imid bang hydrazin hydrat nhu tai
liéu [7] do tac nhan nay doc hai. Néu tién hanh thuy
phan tryc tiép imit 3 bang kiém manh thi trong diéu
kién phan @ng khic nghiét c6 thé anh huong dén
nhém sulfonamit hozc néu tién hanh thuy phan truc
tiép imit bang HCI béc khoi thi phai tién hanh trong
bng thép, nhiét do rat cao 200 °C, gay khé khan khi
thuc hién phan tng nay.

CAu trc cua cac san pham trung gian va mafenit
axetat di duoc khang dinh bang cac phwong phap
phan tich phd IR, NMR va MS. C4c tin hiéu phé cho
thdy cau trac ding cua cac chat tong hop.
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4. KET LUAN

D4 tong hop thanh cong dugc mafenit axetat qua
trung gian phtalimit. CAu tric cua san pham da duoc
khang dinh bang cac phuong phap phan tich phd phd
IR, NMR va MS.

Loi cam on. Xin chan thanh cam on Chwong trinh
Hod duoc 56 Cong thuong da tai tro kinh phi dé
thuc hién dé tai nay.
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