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o ~ TONG HQP MQT SO AZOMETIN
TU DAN XUAT 4-(2-AMINOETHYL) BENZENSULFONAMIDE

Hoang Thanh D
Truong Pai hoc Cong nghiép Ha Ngi

TOM TAT

Azometin hay con goi 14 bazo Schiff, 1a hgp chit c¢6 nhiéu hoat tinh sinh hoc quy nhu khang
khuan, khang ndm, khang viém, chng ung thu, khang virut...Di c6 nhidu hop chat azometin dugc
mg dung trong y hoc, duoc phdm, m§y phim, nong nghiép va hoéa hoc phén tich. Cac hop chat
azometin chira dan xuat sulfonamide dugc cho 1a ¢ nhiéu hoat tinh khang khuan, khang vi riit va
ung thu. Bai bdo nay trinh bay két qua nghién ctru tong hop mot s azometin tir ddn xuat 4-(2-
aminoethyl)benzensulfonamide va cic benzaldehyde thé. Phan tng tong hop cic azometin diy 4-
(2-aminoethyl)benzensulfonamide dugc thuc hién trong dung méi ethanol tuyét dbi, x(c tac axit
acetic, trong thoi gian 4-5 gio, ¢ nhiét d6 soi cia dung moi. CAu tao cua cac azometin duoc xac
nhan bang céc dir liéu phd hong ngoai va phd cong hudng tir hat nhan.
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ABSTRACT

Azometin or Schiff base is a compound that has many precious biological activities, such as
antibacterial, antifungal, anti-inflammatory, anti-cancer, anti-virus... Many azometin compounds
have been used in medicine, pharmaceuticals, cosmetics, agriculture and analytical chemistry.
Azometin compounds contains sulfonamide derivatives that are thought to have many
antimicrobial, antiviral and anticancer activities. This paper presents the results of the study on
synthesis some azometins from 4-(2-aminoethyl)benzensulfonamide derivatives and benzaldehyde
substitute. The synthesis reaction of azometin range 4-(2-aminoethyl)benzensulfonamide is
performed in absolute ethanol solvent, catalyzed acetic acid, in time is 4-5 hours, at the boiling
temperature of the solvent. The structure of azometins is confirmed by infrared spectroscopy and
nuclear magnetic resonance spectrum data.
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1. Mé dau

Azometin 1a nhiing hop chat trong phan tir c6
chira nhom liét két azometin - CH = N -, kiéu
R-CH =N -R’, trong 46 R va R’ 14 c4c gbc
ankyl, aryl hoic hetaryl. Nguoi ta d6 biét d¢én
loai hop chat nay tir lau, song chi vai chuc
nim gan ddy, chung mdi dugc quan tam
nghién ciru sau, nhat 14 tir khi phat hién thay
chdng ¢6 nhiéu hoat tinh sinh hoc quy nhu:
tinh khang khuan [1,2,6], khang nam [2,3],
khang virut, HIV [2,5,8,9], chéng viém
[2,3,5] va chong ung thu. Dac biét 14 tinh chat
irc ché an mon loai kim cao trong cac moi
truong an mon khac nhau [1,2].

Céc azometin chira vong thom, di vong va céac
nhom thé halogen da dugc nghién ctru kha
nhidu, nhung cac azometin cua din xuat
sulfonamide it dugc nghién ctru. Trong thuc
té, dan xudt 4-(2-aminoethyl)benzen
sulfonamide dugc ding 1am tién chat dé tong
hop céc thude sulfonylurea va thudc khang
sinh sulfonamide [7,10]. Khi dan xuét nay c6
mit trong phén tir azometin s& gop phan ting
cuong hoat tinh sinh hoc cua hop chét
azometin [7,9,10]. Véi hy vong tim ra hop
chat azometin c6 tinh khang khuéan, khang
nam cao nho tic dung dong thoi ciia nhom
azometin va sulfonamide, trong nghién clru
nay, chung t6i tién hanh téng hop mot sb
azometin chita hop phan 2-aminoethylbenzen
sulfonamide. Cac azometin téng hop dugc, s&
dung dé nghién ctru hoat tinh sinh hoc va tinh
chat trc ché dn mon kim loai trong nghién ctru
tiép theo.

Phan tng tong hop cic azometin diy 4-(2-
am1noethyl)benzensulfonamlde véi  cac
benzaldehyde thé dugc tién hanh theo so d6
phan tng nhu Hinh 1.

CAu tric clia cac azometin sau khi tong hop
dugc xac dinh bang cac dit kién phd hong
ngoai, phé cong hudng tir hat nhan 'H, Bc-
NMR.

2. Thye nghiém va két qua

2.1. Héa chit va dung cu thi nghi¢m

Céc hoa chat ding dé tong hop cic azometin
12 nhirng héa chat tinh khiét sir dung cho tong
hop hitu co, do hing Merk ctia Dirc san xuét.
Ph6 hong ngoai ghi trén may quang pho hong
ngoai Impact Nicolet 410, ph6 cong hudng tir
hat nhan ghi trén méy AVANCE AV500, tai
Vién Hoa hoc - Vién Han lam Khoa hoc va
Cong nghé Viét Nam.

2.2. Tong hop azometin 4-[2-(benzylidene)
aminoethyl]benzensulfonamide (3a)

Cho 0,03mol (3,18 g; 3,05 ml) benzaldehyde
(1a), 30 ml ethanol khan va 0,03 mol (6,0 g)
4-(2-aminoethyl)benzene sulfonamide (2) vao
binh cau dung tich 100 ml, ¢6 lap sinh han hdi
lvu va may khudy tir. Khudy tan cac chat
phan tng roi cho vao hdn hop phan tng 5-6
giot axit acetic 99,5%. Khudy va dun s6i phan
g trong 4-5 gio, sau d6 dé ngudi phan tng
dé cho san pham két tia hét. Loc, rira san
phim bang ethanol 90%. Két tinh lai san
pham trong ethanol 96%, thu dugc 5,28 g hop
chat 4-[2-(benzylidene)aminoethyl]
benzensulfonamide (3a) & dang chat rin mau
Xam tréng, t°'nc = 168-170 °c hiéu suat
61 O% Pho IR: vy © 3424, 7 cm™ va 3317,3
Cm . Venen - 1634,1 Cm , Ve=c . 1590,0-
1409,6 cm™. Phé 'H-NMR: CH=N (8,28
ppm, 1H); NH; (7,28 ppm; 2H); N-CH; (3,83
ppm; 2H); CH, (3,01 ppm; 2H). Phd 13C-
NMR: CH=N (161,2 ppm); C1 (144,21 ppm);
Cl’ (1419 ppm); C4 (1359 ppm), C4
(130,6ppm); C2,C6 (129,3 ppm); C3,C5
(128,6 ppm); C2°,C6> (127,8 ppm);
C3°,C5°(125,5 ppm); N-CH, (61,2 ppm); CH,
(36,5 ppm).

2.3. Téng hop azometin 4-[2-(4-methoxi
benzylidene)aminoethyl|benzensulfonamide (3b)
Cho 0,03mol (4,08 ¢g; 364 ml) 4-
methoxibenzaldehyde (1b), 30 ml ethanol
khan va 0,03 mol (6,0 g) 4-(2-aminoethyl)
benzensulfonamide (2) vao binh cau dung tich
100 ml, c6 lap sinh han hoi luu va may khuay
tir. Khudy tan cac chat phan tng rdi cho vao
hdn hop phan mg 5-6 giot axit acetic 99,5%.
Khudy va dun sbi phan tng trong 3-4 gio sau
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d6 dé ngudi phan tng dé cho san pham két
tua hét. Loc, rira san phdm bang ethanol 90%.
Két tinh lai san pham trong ethanol 96%, thu
dugc 7,25 g hop chat  4-[2-
(hydroxibenzylidene)
aminoethyl]benzensulfonamide (3b) ¢ dang
chat rin mau xdm tring, t°nc =172-174 °C,
hiéu suat 76,0%. Pho IR: v, : 3424,7 cm™,
3323,7 cm™; vepen ¢ 16394 cm”, vec
1574,8, 1510,6 va 1458,5 cm™. Ph6 ‘H-NMR:
CH=N (8,20 ppm, 1H); NH; (6,99 ppm; 2H);
N-CH; (3,78 ppm; 2H); CH; (2,99 ppm; 2H);
CH;O (3,78, 3H). Phé 13C-NMR: CH=N
(160,4 ppm); C1 (144,3 ppm); C1’ (141,8
ppm); C4’ (129,3 ppm); C4 (128,8 ppm);
C2,C6 (129,3 ppm); C3,C5 (129,2 ppm);
C2°,C6> (125,5 ppm); C3°,C5°(114,0 ppm);
N-CH; (61,2 ppm); CH; (36,6 ppm), CH;0
(55,2 ppm).

24. Téng hop  azometin  4-[2-(4-
hydroxibenzylidene)aminoethyl]benzensulfona
mide (3c)

Cho 0,03mol (3,66 g)  4-hydroxi
benzaldehyde (1c), 30 ml ethanol khan va
0,03 mol (6,0 g) 4-(2-aminoethyl)benzen
sulfonamide (2) vao binh cau dung tich 100
ml, ¢6 ldp sinh han hdi luvu va may khudy tir.
Khudy tan cac chat phan ng rdi cho vao hdn
hop phan Ung 5-6 giot axit acetic 99,5%.
Khudy va dun sbi phan tng trong 5-6 gio sau
d6 dé ngudi va db vao 100 g nudc da sach dé
tao két tha san phﬁm. Loc, ria két tua béng
nude cat. Két tinh lai san pham trong ethanol
90%, thu duoc 6,2 g hop chat azometin 4-[2-
(4-methoxibenzylidene)aminoethyl]benzen-
sulfonamide (3c) & dang chit rin mau vang
dam t°nc = 110-112 °C, hiéu suét 68,0%. Phd
IR: vz @ 3424,6 cm™ va 3026,6 cm™; veuy :
1650,2 cm™, ve—c : 1581,6, 1521,3 va 1501,1
cm™. Phé 'H-NMR: CH=N (8,14 ppm, 1H);
NH, (6,79 ppm; 2H); N-CH, (3,75 ppm; 2H);
CH, (2,50 ppm; 2H). Pho *C-NMR: CH=N
(160,6 ppm); C1 (144,3 ppm); C1’ (141,9
ppm); C4° (129,5 ppm); C4 (127.3 ppm);
C2,C6 (129,2 ppm); C3,C5 (127,3 ppm);
C2°,C6’ (125,5 ppm); C3°,C5°(115,4 ppm);
N-CH; (61,2 ppm); CH, (36,7 ppm).

2.5. Téng hgp azometin 4-[2-(4-dimethyl
aminobenzynidene)aminoethyl]benzensulfona
mide (3d)

Cho 0,03mol (4,47 ¢g) 4-dimethylamino
benzaldehyde (1d), 30 ml ethanol khan va 0,03
mol (6,0 s)] 4-(2-aminoethyl)benzen
sulfonamide (2) vao binh cau dung tich 100 ml,
¢6 lip sinh han hdi luu va may khudy tir. Khudy
tan cac chat phan tmg rdi cho vao hon hop phan
g 5-6 giot axit acetic dic. Khudy va dun soi
phan tmg trong 4-5 gid sau d6 dé ngudi va do
hén hop phan tng vao 100 g nude da dé tao két
tia san pham. Loc, rira két tiia bang nudc ct.
Két tinh lai san pham trong ethanol 90%, thu
duoc 6,65 g hop chit azometin 4-[2-(4-
hydroxibenzylidene)amino
ethyl]benzensulfonamide (3d) ¢ dang chét rin
mau vang nhat, t°'nc = 224 - 226 °C, hi¢u suat
67,0%. Phd IR: v © 3431,8 cm™ va 3304,9
cm?; vewen ¢ 16377 cm™, veec @ 15280,
1487,9 va 1441,7 cm™. Pho 'H-NMR: CH=N
(8,09 ppm, 1H); NH, (6,70 ppm; 2H); N-CH,
(3,73 ppm; 2H); CH, (2,96 ppm; 8H); 2CH;
(2,96, 8H). Phd6 “C-NMR: CH=N (160,7
ppm); C1 (151,8 ppm); C1’ (144,4 ppm); C4’
(141,7 ppm); C4 (129,2 ppm); C2,C6 (129,0
ppm); C3,C5 (1254 ppm); C2°,C6> (123,8
ppm); C3°,C5°(111,4 ppm); N-CH, (61,3
ppm); CH; (36,9 ppm), 2CH; (39,5 ppm).

2.6. Téng hop azometin  4-[2-(2-
chlorobenzylidene)aminoethyl]benzensulfon
amide (3e)

Cho 0,03mol (4,21 g, 3,4 ml) 2-chloro
benzaldehyde (1e), 40 ml ethanol khan va
0,03 mol (6,0 g) 4-(2-aminoethyl)benzen
sulfonamide (2) vao binh ciu dung tich 100
ml, ¢6 1dp sinh han hdi luu va may khudy tir.
Thém vao hdn hop phan tng 5-6 giot axit
acetic 99,5%. Khudy va dun soi phan tng
trong 5-6 gio, sau d6 dé ngudi phan ung va
loc, rira két tiia bang nudc cat. Két tinh lai san
pham trong ethanol 96%, thu dwgc 7,12 g hop
chat azometin 4-[2-(2-chlorobenzylidene)
aminoethyl]benzensulfonamide (3e¢) & dang
chét rin mau tring xam, t°nc = 160-162 °C,
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hiéu suat 73,7%. Pho IR: v : 3426,0 cm™
va 3328,0 cm™; vepon ;16479 cm?, veec :
1585,4, 1494,7 va 1432,5 cm™. Pho *H-NMR:
CH=N (8,60 ppm, 1H); NH, (7,29 ppm; 2H);
N-CH; (3,90 ppm; 2H); CH, (2,50 ppm; 2H).
Phé “C-NMR: CH=N (157,4 ppm); C1
(143,9 ppm); Cl’ (141,9 ppm); C4 (132,5
ppm); C4’ (133,8 ppm); C2 (132,1 ppm); C6
(129,7 ppm); C3 (128,0 ppm); C5 (127,4
ppm); C2°,C6> (129,3 ppm); C3°,C5°(125,5
ppm); N-CH, (61,4 ppm); CH, (36,3 ppm).
2.7. Téng hop azometin  4-[2-(2,6-dichloro
benzylidene)aminoethyl[benzensulfonamide (3f)
Cho 0,03mol (525 ¢g) 2,6-dichloro
benzaldehyde (1f), 40 ml ethanol khan va
0,03 mol (6,0 g) 4-(2-aminoethyl)benzen
sulfonamide (2) vao binh cau dung tich 100
ml, ¢6 ldp sinh han hdi luu va may khudy tir.
Khudy tan cac chat phan Gng rdi cho vao hén
hop phan Ung 5-6 giot axit acetic 99,5%.
Khudy va dun sbi phan tmg trong 4-5 gio sau
d6 d& nguodi phan tng dé tao két tua san
pham. Loc, rira két tia bang nudc cat. Két
tinh lai san phém trong ethanol 96%, thu dugc
8,1 g hop chét 4-[2-(2,6-
dichlorobenzylidene)
aminoethyl]benzensulfonamide (3f) ¢ dang
chat rin mau tring xam, t°nc = 172-174 °C,
hiéu suat 76,0%. Pho IR: vy : 3362,7 cm™
va 3256,9 cm™; vepey © 1636,0 cm™, vec
1567,8, 1465,8 va 1436,4 cm™. Pho "H-NMR:
CH=N (8,40 ppm, 1H); NH, (7,26 ppm; 2H);
N-CH, (3,95 ppm; 2H); CH, (3,04 ppm; 2H).
Phé6 “C-NMR: CH=N (157,2 ppm); C1
(143,8 ppm); C1° (141,9 ppm); C4 (133,4
ppm); C4’ (132,6 ppm); C2 (131,1 ppm); C6
(131,1 ppm); C3,C5 (129,2 ppm); C2’,C6’
(128,7 ppm); C3’,C5°(125,5 ppm); N-CH,
(61,8 ppm); CH, (36,0 ppm).

3. Két qua va thio luin

azometin

3.1. Két qud tong hop cdc azometin (3a-f)

Cac  azometin  ddy  4-(2-aminoethyl)
benzensulfonamide nhin chung dugc tao
thanh kha dé dang nho phan mg giita 4-(2-

amino ethyl)benzensulfonamide voi
benzaldehyde thé, trong dung moi ethanol va
xtic tac 1a axit acetic. Hiéu sut thu duge céac
azometin dat tir 61-76%, la cac chat c6 mau
tir x4m trang dén vang dam, it tan trong nudc,
tan t6t trong cac dung mdi phan cuc. Pay la
cac azometin chira nhém sulfonamide trong
phan tr, dugc tao thanh tir phan Gng gitta
nhom amino & mach nhanh 4-(2aminoethyl)
cua benzensulfonamide va nhom cacbonyl
ciia benzaldehyde thé. Trong phan ung nay,
khi sir dung xtic tac 1a axit acetic thi san pham
thu dugc s€ 1a cac azometin 4-[2-
(arylidene)aminoethyl]benzen  sulfonamide.
Néu sir dung cac xuc tac khac nhu ALCl;,
P,Os/ SiO,, SiO,/ HiPO, sé thu dugc cac
sulfonamide azometin tir phan tng ctia nhém
NH; & nhom sulfonamide véi nhom cacbonyl
cua benzaldehyde [4].

3.2. Phé hong ngogi va phé céng hwong tiv
hat nhadn cia cac azometin (3a-f)

Trong phd hong ngoai ciia cac azometin (3a-
f) co cac bing song cia nhom lién két
azometin >CH=N- nam & s6 song tir 1636,0-
1650,2 cm™, cac bing song cua lién két C=C
vong thom nim & sb song 1436-1590 cm™,
bang song cua nhom NH, trong nhom
sulfonamide nim & 2936,1 - 3431,8 cm™ tly
theo timg chat. Ngoai ra trong phd con co cac
tin hiéu ctia cac nhom thé & vong thom
benzen nhu nhom OH cua (3¢) & 3424,6 cm™,
tin hiéu cta nhém lién két C-O-C cua (3b) &
1158,2 cm™ va 1251,2 cm™, tin hiéu cua lién
két C-Cl trong phan tir (3¢) va (3f) & 1096,9
cm™*va 1094,0 cm™.

Phé cong huong tir hat nhan "H-NMR cua cac
azometin (3a-f) déu co6 tin hiéu singlet nam &
o = 8,09-8,60 ppm véi cuong do 16n cua
proton trong nhom lién két azometin CH=N.
Céc tin hidu cua proton trong vong thom nam
0 0 = 7,22-7,44 ppm. Tin hi€u cta proton
trong nhom lién két NH, & dang douplet nim
0 8 = 6,20-7,30 ppm. Céc tin hi¢u & 6 = 3,74-
3,95 ppm va & = 2,96-3,04 ppm cua 4 proton
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& mach nhanh ethylamino. Ngoai ra trong pho
con ¢b cac tin hiéu ciia proton trong nhoém thé
ctia hop phan benzaldehyde, nhu tin hiéu cia
proton trong nhom hidroxi ¢ 6 = 3,37 ppm, tin
hi€u cua cua proton trong nhém methoxi ¢ &
= 3,78 ppm. Céc tin hi¢u cta proton trong
nhom thé dimethylamino & & = 2,96 ppm. Sé
tin hiéu cua cac proton trong phd trung khop
v6i s6 nguyén ta hydro trong phan tir cac
azometin.

Phd cong huéng tir hat nhan *C-NMR cua
cac azometin c6 tin hi€u cia nguyén tu
cacbon biac ba & lién két azometin, co do
chuyén dich hoa hoc & = 157,21 - 161,29
ppm. Cac tin hi€u cua nguyén ti cac bon
trong vong thom c6 d6 chuyén dich hoa hoc &
= 111,47 - 151,80 ppm. Cac tin hiéu cta hai
nguyén tir cac bon trong mach nhanh CH, cé
8=36,07 - 36,91 ppm va CH,-N c6 6 = 61,24
- 61,86 ppm. S6 tin hiéu ciia cac nguyén tir
cac bon trong phd tring khép véi sb nguyén
tr cac bon trong phan tir azometin.

Céc dir kién ctia phd hong ngoai, két hop voi
phd cong hudng tir hat nhan *H va *C-NMR
d3 khing dinh ding ciu tao clia cac azometin
(3a-f) tong hop duoc. Hinh 2,3,4 1a phd hong
ngoai va phd cong hudng tir hat nhan 'H, **C-
NMR cua azometin (3e) dai dién.

4. Két luan

Pi téng hop dugc 06 hop chit azometin (3a-
f) c6 chira hop phan benzensulfonamide tir
dan xuét 4-(2-aminoethyl)benzensulfonamide
va céc benzaldehyde thé, véi xuc tac 1a axit
acetic, trong thoi gian phan Gng tir 4-5 gio.
Céc hop chét azometin (3a-f) déu Ia chét rin
c6 mau tir trang dén vang dam, it tan trong
nudc, dé tan trong cac dung méi phan cuc.
CAu tao cua cac azometin da téng hop, duogc
xac nhan bang cac dir liu phd hdng ngoai,
phd cong huong tir hat nhan 'H, *C-NMR.
Véi cu tao phan tir c6 hai nhém chuc 1a
nhom lién két azometin  va nhém
sulfonamide, c&c azometin (3a-f) s€ co nhiéu
hoat tinh sinh hoc. Cac azometin nay s€ dugc

ching t6i tiép tuc nghién ctru tham do, xac
dinh hoat tinh sinh hoc va tinh chét trc ché an
mon kim loai.
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Hinh 2. Phé hong ngoai ciia 4-[2-(benzylidene)aminoethyl]benzensulfonamide (3a).
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Hinh 3. Phé 1H-NMR 4-[2-(benzylidene)aminoethyl] benzensulfonamide (3a)
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Hoang Thanh DPurc Tap chi KHOA HOC & CONG NGHE PHTN 200(07): 257 - 263
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Hinh 4. Phé 13C-NMR ciia 4-[2-(benzylidene)aminoethyl]benzensulfonamide (3a)
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