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TONG HQP VA CHUYEN HOA
2-(ACETAMIDO)-3-(4-CHLOROPHENYL)ACRYLOHYDRAZIDE

NGUYEN TIEN CONG', NGUYEN VIET DOANH", TA THI THANH HOA™
LE THI THU HUONG™, HOANG TRAN LAN PHUONG™, VUONG LE Al THAO™

TOM TAT
2-(Acetamido)-3-(4-chlorophenyl)acrylohydrazide (4) dd dwoc tong hop tir 4-
chlorobenzaldehyde (1) va acetylglycine (2) qua hop chat trung gian 4-(4-
chlorobenzylidene)-2-methyloxazol-5(4H)-one (3). Ngung tu (4) voi cac aldehyde thom
khdc nhau d4 tgo thanh 07 hop chdt hydrazide N-thé (5a-g). Cau tric cia cac chat tong
hop dwoc da dwroc xac nhan qua phé IR, phé NMR va MS cia ching. O nong dé dén 50
ug/ml, cac hidrazide N-thé (5a-g) déu khdng thé hién hogt tinh khang oxi hoa.
Tar khoa: 4-(chlorobenzylidene)-2-methyloxazol-5(4H)-one, 2-(acetamido)-3-(4-
chlorophenyl)acrylohydrazide, hoat tinh khang oxi héa.
ABSTRACT
The synthesis and transformation of 2-(acetamido)-3-(4-chlorophenyl)acrylohydrazide
2-(Acetamido)-3-(4-chlorophenyl)acrylohydrazide (4) was synthesized starting from
4-chlorobenzaldehyde (1) va acetylglycine (2) via 4-(4-chlorobenzylidene)-2-methyloxazol-
5(4H)-one (3) as an intermediate compound. Condensation of (4) with aromatic aldehydes
gave seven appropriate N-substituted hydrazides (5a-g). The structure of the synthesized
compounds were determined by IR, NMR and mass spectral data. At concentrations up to
50 g/ ml, all of the N-substituted hydrazides (5a-g) did not show antioxidant activity.
Keywords: 4-(chlorobenzylidene)-2-methyloxazol-5(4H)-one, 2-(acetamido)-3-(4-
chlorophenyl)acrylohydrazide, antioxidant activity.

1.  Patvandé

Céc dan xuit cua oxazolone, dugc diéu ché tir aldehyde va N-alkanoylglycine khi
c6 mat anhydride acetic, khdng chi 1a nhitng hop chit ¢é hoat tinh sinh hoc phong pha
ma con |a chét trung gian trong téng hop cac chat trir co, trir sau, trir ndm trong néng
nghiép [1]. CAc hop chat hydrazide ciing dugc thdy c6 hoat tinh sinh hoc rit phong phu
nhu khang con tring, gy chét té bao ung thu, khang viém, giam dau [2,8], dong thoi
hydrazide ciing 1a chat trung gian trong tong hop cac di vong 1,2,4-triazole, 1,3,4-
oxadiazole.... [8]. Mot sb tac gia da thuc hién chuyén héa vong oxazolone thanh
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hydrazide va da thu duoc cac hop chat ¢6 hoat tinh khang khuén [5,7], khang oxi hoa,
khang viém [6]. Tuy nhién, viéc chuyén hoa 4-(4-chlorobenzylidene)-2-methyloxazol-
5(4H)-one thanh cac dan xuét hydrazide — hydrazone con chua thay dugc dé cap dén.
2. Thuc nghiém

2-(Acetamido)-3-(4-chlorophenyl)acrylohydrazide (4) va cac hydrazide N-thé
(5a-g) duoc tong hop tir 4-chlorobenzaldehyde va acetylglycine theo cac budc dugc md
ta trong so d6 tong hop ¢ hinh 1.
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X = 4-N(CHs,), (5a), 4-CH;0 (5b), H (5c¢), 4-F (5d), 4-NO, (5e), 3-NO, (5f), 2-HO (59)
Hinh 1. So do téng hop

Téng hep 4-(4-chlorobenzylidene)-2-methyloxazol-5(4H)-one (3): dun noéng
(cach thuy) hon hop caa 7,03 g (~0,05 mol) 4-chlorobenzaldehyde, 5,85 g (0,05 mol)
acetyl glycine, 4,1 g (0,05 mol) natri acetate khan va 20,5 g (0,2 mol) anhydride acetic
trong binh cau 100 ml khoang 3,0 gio. P& nguoi hoan toan roi dat trong tu lanh qua
dém. Thém 50 ml nuéc vao hdn hop phan tng, khudy déu, dé yén trong 30 phat rdi loc
ldy chat ran. Két tinh lai trong ethanol thu dugc 6,62 g san pham & dang tinh thé mau
vang nhat, néng chay & 158-160 °C (tai liéu [7] 158-160 °C). Hiéu suat 60%. IR: 1800
va 1772 cm™ (vC=0), 1661, 1605 va 1584 cm™ (vC=C, vC=C). 'H-NMR: § 8,19 (2H,
doublet, J = 8,0 Hz, Ar-H), 6 7,57 (2H, doublet, J = 8,0 Hz, Ar-H), 6 7,23 (1H, singlet,
CH=Hr), 6 2,39 (3H, singlet, CHy).

Téng hop 2-(acetamido)-3-(4-chlorophenyl)acrylohydrazide (4): Vira khudy
vua thém tur tor 10,0 ml (0,04 mol) hydrazine hydrat 50% vao dung dich cua 2,22 g
(~0,01 mol) (3) trong 50 ml ethanol & nhiét dd phong. Sau khi cho hét hydrazine, tiép
tuc khudy thém 30 pht nira. Loc lay chat rin, két tinh trong ethanol thu dwgc 1,4 g san
phdm & dang chat rin mau tring c6 nhiét do néng chay 156-158 °C. Hiéu suat 55%. IR:
3374 va 3217 cm™ (vN-H), 2990 cm™ (vC-H), 1672 cm™ va 1653 cm™ (vC=0), 1624
cm™ (vC=C). 'H-NMR: & 9,40 (1H, singlet, N-H), & 9,33 (1H, singlet, N-H), & 7,53
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(2H, doublet, J = 9,0 Hz, Ar-H), & 7,43 (2H, doublet, J = 9,0 Hz, Ar-H), 5 6,99 (1H,
singlet, CH=HTr), & 4,36 (2H, singlet, NH,), & 1,97 (3H, singlet, COCHj).

Tong hop cac  hop  chat  aryliden  2-(acetamido)-3-(4-
chlorophenyl)acrylohydrazide (5a-g): Hoa tan 0,76 g (~3,0 mmol) hop chét (4) trong
25 ml ethanol, thém 3,0 mmol aldehyde rdi dun hoi luu hén hop phan tng trong 1,0
gio. P& ngudi hdn hop sau phan @ng, loc lay chét rin dem két tinh lai trong dung moi
thich hop. Két qua tdng hop va mot sb tinh chat vat ly caa cac hop chéat (5a-g) duoc
biéu didn & bang 1.

Pho hdng ngoai cac chat khao sat dugc do theo phwong phép ép vién véi KBr,
may do Shimadzu FTIR 84008 tai khoa Hoa hoc, truong Pai hoc Su pham TPHCM.

Phé cong huong tir hat nhan dugc do trong dung mdi DMSO (chat chuan noi
TMS) trén may do Bruker NMR Avance (500 MHz d6i véi phd *H-NMR va 125 MHz
d6i v&i phd *C-NMR) tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Céng nghé Viét
Nam, Ha Noi.

Phé MS duoc do trén may Agilent 6490 Triple Quadrupole LC/MS tai Trung tam
Phapy, S¢ Y té TPHCM.

Thir nghiém tham do hoat tinh khang oxi hda cua cac chat dugc thuc hién boi
Phong Sinh hoc thuc nghiém, Vién Hoa hoc cac hop chat thién nhién, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam, Ha Noi
2. Kétqua va thao luan

4-(4-Chlorobenzylidene)-2-methyloxazol-5(4H)-one (1) duoc téng hop tur 4-
chlorobenzaldehyde va acetyl glycine khi c6 mat anhydride acetic phong theo phuong
phép tong hop duoc md ta trong cac tai liéu [4-7]. San pham ma chung t6i thu duoc ¢6
nhiét d6 néng chay phu hop voi hop chat 4-(4-chlorobenzylidene)-2-methyloxazol-
5(4H)-one [7], cac dir liu phd IR, phé NMR phu hop véi hop chit 4-(4-
chlorobenzylidene)-2-methyloxazol-5(4H)-one [4].

Viéc tong hop hydrazide (4) dugc tién hanh phong theo quy trinh tong hop o-
benzamidocinnamhydrazide dugc md ta trong tai liéu [6]. Phan Gng xay ra thuén loi
ngay ¢ nhiét do phong va c6 thé quan sat thiy sy d6i mau dung dich tir vang sang tring
ngay sau khi cho hydrazine vao binh phan tmg. Mic dd phan tng giita hop chat 4-
arlylidene-2-alkyloxazole-5-(4H)-one véi hydrazine c6 thé tao thanh hydrazide [6] hay
dan xuit cuia imidazole [3]. Trong diéu kién phan tng cia chung t6i, san pham (4) thu
dugc cho hai hip thu manh ¢ 1672 cm™ va 1653 cm™ trén phd IR, tng v6i hai nhom
C=0 trong phan tir; trén phd *H-NMR caa (4) ¢6 hai tin hiéu cta cac proton N-H (dan
Xuat imidazole néu tao thanh s& khong c6 2 tin hiéu ndy) & 9,40 ppm va 9,33 ppm.
Ngoai ra, tin hiéu ctia nhom CHj & hop chit (4) ¢6 sy chuyén manh vé tan s thip so
V6i tin hiéu caa nhdm CH; gén véi vong oxazole-5-(4H)-one (1,97 ppm so véi 2,39
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ppm). Cac ddu hiéu ndy chung to hop chat (4) la 2-(acetamido)-3-(4-
chlorophenyl)acrylohydrazide ma khéng la 3-amino-5-(4-chlorobenzylidene)-2-methyl-
3,5-dihydro-4H-imidazol-4-one.

Hop chat (4) duoc ngung tu Véi cac aldehyde thom khac nhau dé tao thanh céc
hydrazide N-thé (5a-g). Két qua téng hop va mot s6 hap thu tiéu biéu trén phd IR cua
cac hop chat (5a-g) dugc tom tit & bang 1.

Trén phé IR cua cac hydrazide N-thé (5a-g), lién két C=0 trong nhém hydrazino
thudng cho tin hiéu xuat hién ¢ tan s6 cao hon so v6i hydrazide chwa thé (xem bang 1).

ESI-MS cua cé4c hop chét (5a-g) déu xuét hién cac pic ion phan tir nhu dy kién.
Tay thudce vao diéu kién do mau, pic ion phan tir c6 thé xuét hién dudi dang ion (M +
H)* hoic (M + Na)* (xem bang 1). Két qua nay mot 1an nira xac nhan céc hydrazide N-
thé da duoc tao thanh.

Bdng 1. Két qua tong hop va mét sé hdp thy tiéu biéu trén pho IR
cua cac hop chat (5a-g)

) Hicu Phd IR (v, cm™)

Hop chét A 5i ké

(Hop chat) b (°C) | sut Dung moi két N MS
X 0 tinh C-H | C=0 | Cc=C

(%) O-H

5a 3013 1613 | 385
(5a) 181-183 | 38,8 EtOH 3275 1674

4-N(CHs)2 3150 | 2893 | 1651 | 1593 | (M+H)
(5b) 3271 1694 | 1620 394

207-209

4-CH50 574 EtOH 3148 | 2% | 1651 | 1595 (M+Na)
5¢c
() 215-218 | 30,6 EtOH - 3060 | 171 | 1501 -
H 1651
(5d) 1686 | 1632 | 382
P 231-233 | 454 EtOH 3237 | 3009 | {cn | {p11 (M+N3)
(5e) . 3233 | 3013 | 1678 | 1638 | 409
4NO, | 273274 | 995 | Dioxane | 4109 | 5065 | 1661 | 1598 (M+Na)
5f 409
(5N 270-272 | 47,4 | DMF:EtOH | 3200 | 3048 1655 1 605

3-NO, 1636 (M+Na)
(59) _ 3316 1697 380
>-OH 258-259 | 469 | DMFEOH | oo 3070 | [ o) | 1620 (M+Na)

Pho 'H-NMR va *C-NMR cua céc hydrazide N-thé déu xuét hién day du cac tin
hiéu nhu du kién. Trén ph6 *H-NMR, ngoai trir tin hiéu cua cac proton trong cac nhém
NH (H* va H*®) xuat hién ¢ viing truong yéu va tin hiéu caa nhém CH;CO (H') xuat
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hién & ving tredng manh, hau hét cac tin hiéu cua céc proton con lai déu nim ¢ ving
thom (6,80+8,50 ppm). Dya vao dic diém cau tao cua cac hydrazide, chung t6i da tién
hanh quy két cac tin hiéu va biéu dién két qua quy két & bang 2.

Trén phd *C-NMR cua cac hydrazide N-thé (5b-g), ngoai tin hiéu cua carbon &
nhém thé cua hop phan benzyliden (néu c6), cac hop chat (5b-e) v6i nhom thé & vi tri
s6 4 ¢ vong benzen cho 14 tin hiéu; cac hop chét (5f) va (5g) cho 16 tin hiéu (riéng hop
chat (5d), do c6 tuwong tac spin-spin cua '°F véi **C nén céc nguyén tir C**+C* déu bi
tach thanh 2 tin hiéu voi nhiing gia tri phi hop véi hang sé tuong tac spin-spin & ting
vi tr). Hai tin hiéu ¢ ving truong yéu nhat, mot & gan 161,5 ppm va mot ¢ gan 169,5
ppm la céc tin hiéu cua cac nguyén tir carbon carbonyl (C' va C'); tin hiéu & viing no
(gan 22,7 ppm) la caa carbon sp® (C*) trong nhdm CH3CO. Céc tin hiéu ung véi cac
nguyén tir carbon sp? con lai thuong nam trong viing 110-150 ppm (xem bang 3). Viéc
quy két chinh xac cac tin hiéu cua cac nguyén tir carbon nay 1a kho khan néu khong c6
su hd trg caa phd hai chiéu.

Bdang 2. Tin hiéu trén phé *H-NMR cua cac hydrazide N-thé (8, ppm va J, Hz)

4
o

3
N2 1 13 14

@18
! X

16 17

120H3c1:1|\11|3/c_9_NHN:C
Il 20 19
(5a-h)
Vi X
tri | 4-N(CHs), | 4-CH30 H 4-F 4-NO, 3-NO, 2-OH
3 6,89 (s) 6,91 (s) 6,91 (s) 6,91 (s) 6,92 (s) 6,91 (s) 6,96 (s)
1H 1H 1H 1H 1H 1H 1H
5 g 759(d), | 7.60(d), | 7,69(d), | 7.61(d), | 7.61(d), 7,61(d), | 7,62 (d),
' 2H, J=8,5 | 2H,J=8,5 | 2H,J=8,0 | 2H,J=8,0 | 2H,J=8,5 | 2H,J=8,5 | 2H,J=8,5
6.8 7,47 (d), 747 (d), | 7.61(d), | 7,48(d), | 7,49(d), | 7,48(d), | 7,48 (d),
’ 2H,J=8,5 | 2H,J=8,5 | 2H,J=8,0 | 2H,J=8,0 | 2H,J=8,5 | 2H, J=8,5 | 2H,J=8,5
10 9,55 (s), 9,60 (s), | 962 (s), | 9,63(s), | 968(s), | 9,67 (s), | 9,68 (s),
1H 1H 1H 1H 1H 1H 1H
12 2,01 (s), 2,03(s), | 202(s), | 2,03(s), | 2,03(s), | 2,03(s), | 2,03(s),
3H 3H 3H 3H 3H 3H 3H
13| 1123(s). | 1144 (9), | 1156 (9), | 11,59 (s), | 11,89 (s), 11.85(s), | 11,84 (5),
1H 1H 1H 1H 1H 1H 1H
14 8,24 (s), 8,34 (s), | 839(s), | 840(s), | 849(s), | 851(s), | 858(s),
1H 1H 1H 1H 1H 1H 1H
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ol 751@, | 7@, | a8, | D 706 @, | ssL(. |
2H,J=9,0 | 2H, J=8,5 | 2H,J=8,5 23—(;0, ' | 2H,J=8,0 1H
7,29 (dd),
17 | 875(d). | 7.01(d), | 746 (m), o4 8,30 (d), ] 6,92 (m),
2H,J=9,0 | 2H,J)=85 | 3H . 2H,J=8,0 2H
J="J=8,0
18 i i 7,46 (m), ] ) 8,25 (d), | 7,50 (m),
3H 1H, J=8,0 1H
7,29
(ddd),1H,
19| 6,75,2H, | 7,01,2H, |7,46,3H, | 7,29,2H, | 830,2H, | 7,75, 1H, | 3j=15
_ _ 19_21— _ 19_27— !
J=9,0 J=8,5 m J=2)=8,0 | J=8,0 J=2J=8,0 1322)28.0
2| 751@, | 765, | 748, | MIOED | 706 @), | 8120, | 692(m),
2H,J=9,0 | 2H, J=8,5 | 2H,J=8,5 2:]—(;0, ' | 2H,J=8,0 | 1H, J=8,0 2H
2,97 (9),
£ O s, | _ _ 1126 (),
T , 3H, CHs0 1H, OH
(CH3)2N
Bdang 3. Tin higu trén phé **C-NMR cua cac hydrazide N-thé (8, ppm)
(Xem cdng thurc o bang 2)
(HC)
X Cc=0 C=C, C=N CHj
(5b) 169,53 | 160,83; 147,43; 133,08; 132,96; 131,10; 130,52; 128,64; 55,30
4-CH;0 | 161,79 | 128,59; 126,97; 125,24, 114,35. 22,77
(5¢) 169,47 | 147,42; 134,39; 133,01; 131,10; 130,44; 130,00; 128,83; 9273
H 161,94 | 128,58; 126,97; 125,27, '
(164,03; 162,05; 1Jc.F=246,8Hz); 146,24; 132,98; 132,93;
(5d) 169,45 | 131,07; (131,00; 130,98; “Jc.F=2,6Hz); 130,42; (129,14; 2270
4-F 161,93 | 129,08; 3JC.F:8,4HZ); 128,55; 125,24; (115,93; 115,76; '
2)c.F=21,9Hz).
(5e) 169,51 | 147,77; 144,77; 140,71; 133,04; 132,86; 131,12; 130,27; 22 64
4-NO, 162,25 | 128,58; 127,85; 125,45; 124,02. !
(5) 169,51 | 148,23; 144,87; 136,27; 133,28; 133,01; 132,89; 131,12; 22 66
3-NO, 162,24 | 130,44; 130,30; 128,58; 125,36, 124,13; 120,76. '
(59) 169,61 | 157,42; 147,96; 133,09; 132,91; 131,32; 131,18; 129,96; 9977
2-OH 161,72 | 129,46; 128,64, 125,75; 119,35; 118,71; 116,40. '
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Nhan thay phan tir cac hydrazide N-thé (5a-g) déu chtra cac b phan lién hop kéo
dai, c6 thé giai toa cac gdc tu do, chung t6i d4 thir tham do kha nang khang oxi hoa cua
ching. Tuy nhién, & nong d6 dén 50 pg/ml, cac hop chat (5a-g) déu khdng thé hién
hoat tinh khang oxi hoa.

3. Kétluan

P3 téng hop dugc 2-(acetamido)-3-(4-chlorophenyl)acrylohydrazide va bay dan
xuat hydrazide N-thé caa n6, tat ca déu chua thay trong cac tai liéu tham khao. Cau tric
cua cac chat tong hop duoc dd duoc xac nhan qua phd IR, phd *H-NMR, *C-NMR va
phé MS cua ching. O nong d6 dén 50 pg/ml, céc hidrazide N-thé (5a-g) déu khong thé
hién hoat tinh khang oxi hda.
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