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NGHIEN CUU TONG HQP, CAU TRUC VA HOAT TINH SINH HQC CUA 2 DAN XUAT MOI
CHUA DI VONG THIAZOLIDIN-4-ON CUA 2-NITROVANILLIN

Truong Minh Luong va Ngo Thi Lién
Khoa Héa hoc, Truong Dai hoc Su pham Ha Ngi

Tém tat. Pa tong hop thanh cong 2 cip hdn hop racemic méi chira di vong 1,3-thiazolidine-
4-on cua 2-nitrovanillin bang cac phan tng este hoa, nitro hoa, ngung tu va dong vong tir
vanillin. C4u tric cua 2 hop chit di vong da dugc xac dinh cu triic bang phd +MS, 1D va
2D-NMR. Két qua phan tich phd NMR di gan dugc d6 chuyén dich héa hoa hoc cua cacbon
va hidro cho céc vi tri pht hop. Chét 4a da dugc nghién ciru hoat tinh khang sinh véi vi khuan
Gram (+), Gram (-), nim Candida abican va hoat tinh ddc té bao v6i dong té bao ung thu KB.
Tir khoa: Thiazolidin-4-on, 2-nitrovanillin, phan tng déng vong, tong hop.

1. Mé dau

Vanillin 12 hop chat phd bién trong thién nhién va duoc sir dung nhiéu trong cong nghiép
thyc pham nhu chét tao huong trong banh, keo va pha ché nuéc giai khat. Tir vanillin nguoi ta da
tong hop dwoc nhiéu dan xuit vanillin khac nhau nhu valeraldehyde, din xudt nitro, azomethine,
cac hop chét di vong, cac san pham tao phirc. Trong d6 nhiéu chat c6 hoat tinh sinh hoc quy [1- 7].
2-nitrovanillin 1a dan xuat duoc tong hop tir vanillin qua cac phan (mg este héa, nitro hoa, thity
phan va cic azomethine ciia 2-nitovanillin c6 hoat tinh sinh hoc t6t [1, 4, 5].

Dj vong 1,3-thiazolidin-4-on thudng dugc téng hop tir azomethine va ¢ cac hoat tinh sinh
hoc nhu khang khuan, khang ung thur, v.v. [8-10]. Cac nghién ctru tong hop va hoat tinh sinh hoc
mot s6 cac dan xuit azomethine tir 2-nitovanillin va azomethine, di vong thiazolidine-4-on ctia 2-
nitro-3,4-methoxybenzaldehyde di dugc cong bd [1, 2].Trong cong trinh nay, chung t6i trinh bay
nghién ctru cac dan xut chira di vong 1,3-thiazolidin-4-on da dugc tong hop tir 2-nitrovanillin véi
hi vong tao ra nhitng hop chit c6 hoat tinh sinh hoc tot.

2. Noi dung nghién ctru
2.1. Thuc nghiém

2.1.1. Hoba chit va thiét bi

* Héa chat: Vanillin, KNOs, H,SO,, CHOH ¢6 xuit x{r tir Trung Quéc Cac amin thom
(ArNH), (CH3CO),0, HSCH,COOH duoc mua tir hang hoa chit Merck (Pic), C,HsOH, etyl
axetat dugc san xuat tai Viét Nam. Riéng n-hexan duoc nhap khau tir Singapo.

* Thiét bi: Phé 1H-, 13C NMR, 2D-NMR dugc do trén may Bruker Avance 500 MHz trong
dung méi CDCl; va hoat tinh khang sinh dugc xac dinh bang phwong phéap khang vi sinh vat kiém
dinh tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

Ngay nhan bai: 18/5/2018. Ngay sura bai: 12/3/2019. Ngay nhan dang: 19/3/2019.
Téc gia lién hé: Truong Minh Luong. Dia chi e-mail: luongdhsp@gmail.com
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2.1.2. Téng hep céc hep chat dj vong

* Téng hop cdc azomethine

- Tong hop vanillin acetate (1). Vanillin acetate duoc tong hop theo tai lidu [1].

- Tong hop 2-nitrovanilin acetate (2). Hop chat (2) dugc tong hop theo tai liéu [1].
- Tong hop céc azomethine. Cac azomethine 3a, 3b duoc tong hop theo tai licu [1].
* Tong hop cdc hop chat di vong thiazolidine-4-on (4a) va (4b)

Quy trinh chung

Hoa tan 1 mmol azomethine 3a (hodc 3b) vao binh ciu chira 25 mL toluene. Thém 1,5 mmol
acid thioglyconic, khudy hdn hop & nhiét d6 phong trong 6 gio. Cit quay chan khong dé dudi hét
toluene. Trung hoa hdn hop con lai bang dung dich NaHCO5 (5%) dén méi trudng trung tinh.

Loc, rira c3n ran bfmg nudce cat thu duge san phém ran.
Két tinh lai san pham rin tir chit dau 3a bang etanol thu duoc san pham 4a .

Tach duoc hai san phdm 4b va 4b, tir san pham rén thu dwoc tir 3b bang phuong phép sic ki

cot voi hé dung moi n-hexan/etyl acetate (ti 1€ 8/1).
Hop chit 4a: Tinh thé hinh kim mau tréng sita, Hiéu suét: 31%.

'H-NMR (500MHz, § (ppm), J (Hz), CDCls): 2,34 (3H, s, H-4b), 3,82 (1H, d, J=16,0, H,-1c),
3,93 (1H, dd, J;=16,0, J,=1,5 Hy-2c), 3,76 (3H, s, H-10a), 3,87 (3H, s, H-3a), 6,04 (1H, d, J=1,5,
H-1a), 6,85 (2H, dd, J;=7,0, J,=2,0, H-8,12), 7,12 (2H, dd, J;=7,0, J,=2,0, H-9,11), 7,25 (1H, d,
J=8,0, H-6), 7,26 (1H, d, J=8,0, H-5).

BC-NMR (125 MHz, § (ppm), CDCls): 20,8 (C-4b), 32,9 (C-1c), 55,4 (C-10a), 59,8 (C-1a),
62,7 (C-3a), 114,8 (C-8,12), 121,8 (C-6), 126,4 (C-9,11), 126,5 (C-5), 129,5 (C-7), 13,2 (C-1),
144,1 (C-3), 144,4 (C-4), 144,8 (C-2), 158,6 (C-10), 167,9 (C- (4a) ), 170,9 (C-1d).

Hop chit 4b: Tinh thé dang hinh kim khdi, mau trang nhat. Hiéu suét: 30%.

'H-NMR (500MHz, ¢ (ppm), J (Hz), CDCls). 3,17 (3H, s, H-10a), 3,81 (1H, d, J = 16,0, H.-
1c) va 3,92 (1H, dd, J; = 16,0, J,= 1,5, Hy-1c), 6,07 (1H, d, J = 1,5, H-1a), 7,03 (1H, d, J = 8,5, H-
6), 7,16 (1H, d, J = 8,5, H-5), 7,06 (2H, d, J = 8,5, H-8,12), 7,10 (2H, d, J = 8,5, H-9,11), 5,97
(1H, tu, OH).

BC-NMR (125MHz, & (ppm), CDCls), 21,0 (C-10a), 33,2 (C-1c), 59,9 (C-1a), 62,7 (C-3a),
119,1 (C-6), 123,1 (C-5), 124,7 (C-1), 124,9 (C-8,12), 130,0 (C-9,11), 130,1 (C-10), 134,3 (C-7),
137,4 (C-2), 139,2 (C-3), 150,0 (C-4), 170,9 (C-1d).

Hop chit 4b;:

'H-NMR (500MHz, 6 (ppm), J (Hz)): 2,15 (3H, s), 2,31 (3H, s), 7,11 (2H, d, J=7,5), 7,36
(2H, d, J=7,5).
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2.2. Két qua va thao luin
Céc di vong 4a va 4b dugc tong hop theo so d sau:

3a
oo, m HsCO_A_CHO i
Hs;CO CHO o 3 HNO; (bc khéi b A i
D* (CH;CO)O/piridin s :©/ O; (b6e khéi) 5 H;COCO LcHO
HO 6 H3COCO s 6 5 6
vanilline (0)) @
, ArNH,
Hop chat Ar R
3a p-CH,CeH,- - y
W NOp s H,CO  NO,
b p-CH;0CH, - HiCO. AJASO_  HSCH,COOH o s
a - a la
\ H \
4a p-CH;C¢Hy- H- RO 6 Ar sC0CO = N-Ar
5
4b p-CH;0C(H,  CH;CO" (4a, 4b) (32,3b)

So do 1. So do tong hop cdc di vong

2.2.1. Nghién ciru cac din xuit chira di vong thiazolidin-4-on

Céc dan xuét chira di vong thiazolidin-4-on (4a) va (4b) dugc téng hop tir cac azomethine
tuong mg 3a va 3b. Phan ung dong vong duoc tién hanh giira azomethine voi acid thioglicolic.
Trong d6 acid thiogliclic c6 vai tro la tac nhan va xac tic cho qua trinh phan tng. Do cac
azomethine 3a va 3b c6 hai trung tdm nucleophin la nhém azomethine (-CH=N-) ¢ vi tri la va
nhom chuce este (-COO-) ¢ vi tri 4a, nén khi thyc hién dong vong voi diéu kién xuc tac acid cé
nhiéu phan mg xay phu xay ra dong thoi trén ca hai nhom chirc nhu phan tng thay phan nhom
chtrc azomethine, phan tng thuy phén chtc este, v.v. Dé han ché sy tham gia phan tng cia nhom
este gay nén kho khan trong tach san pham, phan ing déng vong duoc thyc hién & nhiét ¢ phong
trong thoi gian 6 h.

2.2.2. Nghién ciru ciu tric ciia chit 4a

Hop chat 4a dugc tong hop tir hop chat 3a:

Ph6 khéi +MS ciia 4a c6 pic ion gia phan tir M+H v6i m/z= 418,9 au. Vay c6 thé du doan
khéi lugng phan tir hop chét 12 418 phu hop véi cong thire phan tir CyoH1gN,O-S.

Phé NMR cua hop chit 4a dugc trinh bay trén Bang 1 va Hinh 1, 2.

Ph6 'H-NMR cua hop chét 4a ¢6 10 pic c6 cuong do twong tng 18 proton. Céc pic phd phu
hop véi cAu tric du kién. Dic biét xuit hién 3 pic phé dac trung cho tin hiéu cong hudng ctia cac
proton cua di vong 1,3-thiazolidin-4-on. Hai proton ¢ vi tri 1c cho hai tin hi€u cong huong & 3,82
ppm (1H, d, J=16Hz, H,-1c) va 3,93 ppm (1H, dd, J;=16,0 Hz, J,=1,5Hz, Hy-1c). Trong d6 cac
proton Ha-1c va Hy-1c tuong tic spin-spin vGi nhau véi J=16,0 Hz. Tin hiéu cong hudng cua
proton & vi tri 1a c6 do chuyén dich héa hoc 6,04 ppm (1H, d, J=1,5Hz) va H-1a tuong tac spin-
spin v6i Hy-1c v6i J=1,5Hz. Cac pic phd dic trung cho tin hiéu cong hudng cia proton & nhém
azomethine (>CH=N) cua cht tham gia phan tmg 3a khong xuat hién.

Ph6 *C-NMR ctia 4a c6 16 pic twong tmg voi 18 nguyén tir carbon va phit hgp véi cong thirc
du kién. Pac biét hop chat 4a xuat hién 3 pic phd dic trung cho di vong thiazolidin-4-on & ving
32,9 ppm (C-1c), 59,8 ppm (C-1a), 170,9 ppm (C-1d), dong thoi pic phd dic trung cacbon cia
nhom azomethine (>CH=N) ctia chat dau 3a khong con xuét hién.

Céc tuong tac ciia phd HSQC va HMBC dugc thé hién chi tiét trén Bang 1 va Hinh 1.
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Bing 1. Cdc 5o ligu pho 1D-NMR va 2D-NMR ciia hop chit 4a

OCH,
Vi tri | Nhém HSQC HMBC
Twong tic truc tiép Twong tac gian tiép
C — H H—=cC
“C-NMR 'H-NMR
1 C 131,2 - -
la CH 59,8 6,04 (1H,d,J=1,5) C-6,C-2,C-1d
i1c | CH, 32,9 Ha 3,82 (1H, d; J =16,0) C-1a, C-1d
H, | 3,93 (1H,d, J;=16,0,J,=1,5) C-1d
1d | co 170,9 - -
2 C 144,8 - -
3 C 1441 - ]
3a OCH; 62,7 3,87 (3H, s) C-3
4 C 144,2 - _
4a CoO 167,9 - -
4b | CH, 20,8 2,34 (3H, s) C-4a
5 CH 126,5 7,26 (1H,d, J=8,0) C-3,C4
6 CH 121,8 7,25 (1H,d, J=8,0) C-1a,C-1, C-2
7 C 129,5 - -
8,12 | 2CH 114.8 6,85 (2H, dd, J;=7,0,J,=2,0) C-8, C-12,C-7,C-10
9,11 | 2CH 126,4 7,12 (2H, dd, J;=7,0,J,=2,0) C-9, C-11,C-7,C-10
10 C 158,6 - -
10a | OCHs 55,4 3,76 (3H, s) C-10
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Céc két qua phan tich pho 2D-NMR ctia hop chét 4a phu hop voi cong thire du kién. Vi du:
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Hinh 1. Mjt phan phé HSQC va HMBC ciia chit 4a

Trén phé HSQC c6 céc pic giao C-1a vai H-1a. C-1¢ v6i Ha-1c va Hb-1c. V.v.
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Hinh 2. Mgt phan phé COSY ciia chit 4a

Phé COSY cua 4a dugce trinh
bay trén Hinh 2. Cac tuong tac gitra
cac proton phu hgp véi cong thirc
du kién cuia véi cac pic giao H-9,11
voi H-8,12, H-1a voi H-1cva H,-1c
voi Hy-1c.

Nhu viy, qua phan tich phd
+MS, ph6é 1D-NMR va 2D-NMR
cho két qua phu hop véi san pham
4a la 2-methoxy-4-(3-(4-methoxy
phenyl)-4-oxothiazolidin-2-yl)-3-
nitrophenyl acetate.
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2.2.3. Nghién ciru céu triic ciia hop chit 4b

1d
3a NO, s-'>lé
H3CO 1 o]
la N
7
HO 5 g
3 9
10
10a

Pho 'H-NMR cua 4b duoc trinh bay trén Hinh 3 va c6 9 pic c¢6 cuong d6 tmg 16 proton.
Céc pic phd phi hop véi cau trac du kién ciia hop chét 4b. Pic biét cac pic phd dic trung cho tin
hiéu cong huong cua proton ¢ nhéom chirc azomethine (>CH=N) va nhoém chuc acetate
(CH5COO)cua chit dau 3b khong xuat hién. Ba pic phd dic trung cho tin hidu cong hudng cua
proton & di vong thiazolidin-4-one ¢ 3,81 ppm (1H, d, J = 16Hz, H,-1c), 3,92 ppm (1H, dd, J;= 16 Hz,
J>=1,5 Hz, Hy,-1c¢) va 6,07 ppm (1H, d, J = 1,5 Hz, H-1a). Trong do6 tuwong tac spin-spin cua H,-1¢
v6i Hy-1¢ €6 J =16 Hz, Hy-1c véi H-1a ¢6 J = 1,5 Hz. Pic phd dic trung tin hiéu cong hudng cua
proton ciia nhém chirc OH mai tao ra do qua tinh thity phan nhém acetate ¢ 5,97 ppm (1H, tu).

rrrrrrrrrr

cDCI3

H-1¢c1

A e L

T - R e
7.0 i.1 6.0 4.0 3.9 3.8 2.3 2.

= =] =M 151 12 |}
Hinh 3. Phé "H-NMR ciia 4b trong CDCl,

Phé ®*C-NMR ciia hop chit 4b c6 15 pic 1a tin hidu cong hudng cta 17 nguyén tir carbon va
céc s6 liéu phd phu hop véi cong thire du kién. Dic biét cac pic phd dic trung cho carbon & nhom
azomethine (>CH=N), 2 pic ph6 dic trung cho hai cachon (CHs) va (CO) trong nhém acetate
(CH5COO) cua chét dau (3b) khong xuat hién va dong thoi xuét hién 3 pic phd dic trung cho tin
hiéu cong hudng cia di vong thiazolidin-4-one ¢ 33,2 ppm (C-1c), 59,9 ppm (C-1a) va 170,9 ppm
(C-1d).

Qua phan tich phd *H-NMR va ®*C-NMR, két qua phu hop vé6i cong thire du kién. Vay chat
4b thu dugc 1a 2-(4-hydroxy-3-methoxy-2-nitrophenyl)-3-(p-tolyl)thiazolidin-4-on.

Ngoai san pham 4b, chung t6i con thu dugc san pham 4b;. Céc s6 lidu phd thu duoc cia 4b,
duoc dbi chiéu voi tai liéu tham khao cho thdy 4b; phii hop véi ciu trac ciia N-p-tolylacetamide [1].

Phan tmg dugc tién hanh trong méi truong acid nén dong thoi véi qué trinh déng vong con
xuc tac cho qua trinh thiy phan cia nhém chirc este tao ra chirc phenol va thuy phan nhom chuac
azomethine.

Hop chit 4b va 4b; hinh thanh cho phép dé xuét qua trinh chuyén héa tao ra ching tir 3b nhu sau:
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g Q/ H,0, H* 12
+ il
HSC°:©AN —_—t @NHZ + HBCOjé/CHO
RO
\ OH+

H,COCO
(3b) H30J< (3by hodc 3b,)
HSCH,CH,COOH ING
(3b\, 4 hoac 3b,)
NO, S NO, S
Haco]ij/k}o H,0, H*  HsCO ¥O \f Hop chat R
H;COCO Q Q /©/ by CH,CO-
@ (4b) (4b,) 3b; H-

So do 2. Mt s6 chuyén héa co bin trong qud trinh tong hop 4b

HSCH,COOH Ia tac nhan va la xuc tac acid cho phan tng dong vong tao ra san pham 4.
Do mét truong khong khi 4m, nén hop chét 4 thity phan trong méi truong acid tao ra san pham 4b.
Mit khac mot phan azomthine 3b bj thuy phan trong méi truong acid tao toluidine va hop chét
3b; hodc 3b,. Trong diéu kién xuc tac acid, mot lugng nho p-toluidine phan tmg véi 3b, 3b; hodc
4 tao ra san phém 4b;.

Nhu vy, tir dan xuét cta 2-nitovanillin di tong hop dugc hai di vong 1,3-thiazolidin-4-one
va ciu trac cua chiing da dugc xac dinh bang cac phuwong phap phd. Trong qua trinh dong vong
cua cac azomethine cia 2-nitrovanillin acetate, thi ngoai phan ing dong vong con xay ra cac phan
g thily phan va acetamide hoa. Dé han ché nhing phan tng phu chung t6i di tién hanh ngung
tu & nhiét do thap.

2.2.4. Nghién ciru hoat tinh sinh hoc ctia hop chit di vong i )

Chat 4a duoc nghién ctu hoat tinh khang sinh véi vi khuan Gram (+), Gram (-), vi nam
Candida abican va hoat tinh doc té bao véi dong té bao ung thu KB. Két qua nghién ctru dugc
trinh bay trén Bang 2.

Bing 2. Két qud nghién ciru hoat tinh sinh hoc ciia chit 4a

Gis tri 1Cs d6i véi cac chiing vi sinh vat (ug/mL) 1Cs
Gram (+) Gram (-) Ném (ng/mL)
Sa. Bs La. Se. Es Pa Ca. Tebao KB
>128 >128 >128 >128 >128 >128 >128 >128

*La. Lactobacillus fermentum. Se. Salmonella Enterrica. Sa. Staphylococus aureus. Bs. Bacillus

subtilis. Es. Escherichia coli. Pa. Pseudomonas aeruginosa. Ca. Candida albicans

Hop chat 4a khong c6 hoat tinh khang sinh véi cac ching vi sinh vat nghién cau. Hop chat

4a duoc thir hoat tinh doc té véi té bao ung thu bicu mo KB va ¢6 chi s6 1Cs>128 ((ug/mL).
Vay chat 4a khong c6 hoat tinh doc té bao voi t€ bao ung thu KB.

3. Kétluan

Pi tong hop dugc hai cap hdn hop racemic ciia dan xuat mai chira di vong 1,3-thiazolidin-4-on
cua 2-nitrovanillin va xac dinh ciu tric cua cac san phan bang cac phuong phap phd +MS,
'H-NMR, ®C-NMR, HSQC, HMBC va COSY.

Tach dwoc san pham phu va xac dinh cAu trdc, tir d6 phan nao lam séng té qué trinh phan ing
dong vong ciia cic azomethine ban dau tao thanh din xuat chira di vong 1,3-thiazolidin-4-on.
Hop chat 4a khong cé hoat tinh khang khuan va hoat tinh doc té bao voi cac dong vi khuan,
vi ndm va té bao ung thu duoc nghién cuu.
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ABSTRACT

Study on synthesis, structure and biological activity of two new thiazolidine-4-one
derivatives from 2-nitrovanillin

Truong Minh Luong and Ngo Thi Lien

Faculty of Chemistry, Hanoi National University of Education

Two new pairs of thiazolidine-4-one containing derivatives were successfully synthesized

from 2-nitrovanillin by esterification, nitration, condensation and ring closure reactions. The

structures of these two heterocyclic compounds were determined by MS, 1D and 2D-NMR

spectroscopic methods. The chemical shifts in NMR spectra have been assigned to the appropriate

carbons and hydrogens. In addition, the antibiotic activity against Gram (+), Gram (-) bacteria,
Candida albicans and cytotoxic activity against KB cell lines of compound (4a) has been studied.

Key words: Thiazolidin-4-one, 2-nitrovanillin, ring closure reaction, synthesis.
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