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(57) Sang ché dé xuét phuong phap téng hop cic din xuét 2-iminothiazolidin-4-on
(Chu truc I) va 5-benzyliden-2-iminothiazolidin-4-on (C4u tric IT) ¢6 phd hoat tinh sinh
hoc rong va mot sb dac tinh duoc hoc dic biét, duge dung trong y hoc. Béng cach cho
cac tac nhén thioure 3 1an thé (1-alkyl(aryl)-3,3-dimetylthioure) tdc dung véi cac tac
nhan 2-clo-N-alkyl(aryl)acetamid trong dung méi hiru co, cho phép thu dugc san phim
1a cac din xudt 2-iminothiazolidin-4-on (cu trc I) chi gdm mot dong phan duy nhét
v6i hiéu sudt 1én t6i 96%. Bang phan (mg ngung tu Knoevenagel giita cac dan xuét 2-
iminothiazolidin-4-on (CAu truc I) ¢6 do tinh khiét cao v6i cac benzaldehyd thé, sir dung
chét xtic tc chit 1ong ion trietylamoni hydrosunphat (EtsN*H -OSOsH), cho phép tong

hop céc dan xuét 5-benzyliden-2-iminothiazolidin-4-on dat hi¢u suét 1én t6i 92%.
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Linh vue ky thuat dwoc dé cap

Sang ché thudc linh vuc hoa duge, cu thé 1a sang ché @& xuit phuong phap tong
hop céc din xuit 2-iminothiazolidin-4-on (CAu trac I) va 5-benzyliden-2-iminothiazol-
idin-4-on (CAu truc II). Pay 1a nhirg din xuét thudc ho hop chét di vong 4-thiazolidinon
co phé hoat tinh sinh hoc rong va nhitng dic tinh dugc hoc dic biét, dugc rng dung

trong nhiéu loai dugc phém.
Tinh trang ky thuit cta sang ché

Trong ho cac hgp chét di vong 4-thiazolidinon, thi 2-iminothiazolidin-4-on va 5-
benzyliden-2-thiazolidin-4-on 1a nhitng din xuit phd bién nhat, c6 phd hoat tinh sinh
hoc réng, bao gdm hoaf tinh chéng ung thu (rdi loan mién dich ACT-128800), chéng
HIV, chéng dai thao duong, tc ché su tang sinh té bao, chéng khéi u, chéng viém, diéu
hoa tim mach, chéng vi khuin, chéng lao, ha huyét 4p. Mang hoat tinh quan trong nay
da dugc phan 4anh trong nhidu céng trinh téng quan (Frances C. Brown. 4-
Thiazolidinones, Chem. Rev. 1961, 61, 5, 463-521; Wafaa S. Hamama, et al. Progress
in the Chemistry of 4-Thiazolidinones, J. Heterocyclic Chem. 2008, 45, 939-956;
Abhishek Kumar Jain, et al. Recent developments and biological activities of
thiazolidinone derivatives: A review, Bioorganic & Medicinal Chemistry 2012, 20,
3378-3395; v.v.), va viéc nghién ctru tdng hop ching 1a mdt trong nhitng huéng quan
trong nhét cua linh vuc hdéa hoc cac hop chét di vong. Mac du cac hop chét 2-imino-
thiazolidin-4-on va 5-benzyliden-2-iminothiazolidin-4-on ton tai doc 1ap, c6 mét sd tinh
chét va mg dung dic thu khac nhau, nhung trong thyc tién, 2-iminothiazolidin-4-on
thuong duoc dung 1am nguyén liéu dau dé téng hop 5-benzyliden-2-iminothiazolidin-4-
on. Do d6, téng hop cac din xuat 2-iminothiazolidin-4-on (CAu trac I) thuong dugce coi
1a giai doan 1 ctia qua trinh tong hop cic dan xuét 5-benzyliden-2-iminothiazolidin-4-
on (CAu trac II).

C6 nhiéu phuong phéap duoc sir dung dé tbng hop cac dan xuét 2-iminothiazolidin-
4-on (CAu trac I) (Yogesh B. Wagh, et al. Highly Efficient Regioselective Synthesis of
2-imino-4-oxothiazolidin-5-ylidene Acetates via a Substitution-Dependent Cyclization
Sequence under Catalyst-Free Conditions at Ambient Temperature, Ind. Eng. Chem.
Res. 2015, 54,9675-9682; Laura Santos, et al. SO2F>-Mediated N-Alkylation of Imino-
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Thiazolidinones, The Journal of Organic Chemistry 2022, 87, 4,2012-2021; S. Wu, et
al. Anticancer Activity of 5-benzyliden-e-2-Phenylimino-1, 3-Thiazolidin-4-one (BPT)
Analogs, Medicinal Chemistry 2006, 2(6), 1-9. v.v). Tuy nhién, cac phuong phap nay
déu_ c6 nhitng han ché, ching han, phai sir dung céc tc nhan d4t tién, giéi han ap dung
phuong phap hep (chi dung dé téng hop 1 san pham nhét dinh), diéu kién phén Ung ngat

nghéo, phai qua nhidu bude, hiéu suit san pham thap.

Phuong phap phé bién, duge str dung rong rai nhit @& tdng hop céc dan xuét 2-
iminothiazolidin-4-on 14 cac phan tng déng vong 1,3-Thioure 2 1an thé bang cic dan
xuAt cta axit 2-Haloacetic (axit 2-cloacetic, etyl 2-clo(brom)acetat, 2-clo(brom)acetyl
clorid hodc bromid). Trong sang ché US3759938 da d& xudt phuong phap tbng hop cac
~dan xut 2-iminothiazolidin-4-on (c4u tric A) c6 hoat tinh chéng nim va diét giun san
gém 3 budc, nhu mo ta trén so dd (1).

NHCOCH;

NH2

CH3COOCI + KSCN —~= CH30CO-N=C=8 ———

s
CHgoco—N=/\—>=o
NHCOCHs N
s o

o CICH,COCI NHCOCHs
—_— NHCNHCOCH; _ A

(1)

Trong sing ché US6353006 va don sang ché US20030207865 Al, cac tic gia
Brian R. Dixon va cong su da dé xuét phuong phap tdng hop cac dan xuét 2-imino-
thiazolidin-4-on (cAu trac B) va céac hop chét lién quan dung dé diéu tri bénh lodng
xuong, lam lién xuong nhanh, va lam thudc tranh thu thai cho phuy nit thong qua thy thé
trung gian progesteron. Phuong phap gdbm 3 budc: a) tbng hop cac din xuét
isothiocyanat; b) tbng hop cac dan xuét 1,3-thioure 2 1an thé tuong mg; ¢) dong vong
1,3-thioure 2 1in thé bang cac dan xuét cia axit 2-haloacetic (so 6 2).

Ar-N=C=S§

a) Ar-NH +  CSCh

1l
b) Ar-N=C=S + R-NH ———>  Ar-NH-C-NH-R

BrCH(R;)COOH (2)

S 3 g
1 BICH(R )COOEt ) s
Ar—Na/ o]
3N
B |
R

]
c) Ar-NH-C-NH-R
\ BrCH(RCOBr _*
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Ciing trong séng ché US6353006 va don sang ché US20030207865 A1, Dixon va
cdng su con d@ xuét phuong phép tdng hop cac dan xuét 2-iminothiazolidin-4-on bing

phéan ung gifta isothiocyanat va 2-clo-N-alkyl(aryl)acetamid c6 mit xuc tic bazo' manh.

Trong don sang ché W02021/028518A1, céc tac gia dé xuét phuong phap khac aé
téng hop cac dan xuét 2-iminothiazolidin-4-on ¢6 ciu trac C gbém 4 buéc, nhu md ta
trén so dd 3; trong d6 budc 1 dén budc 3, ding dé tbng hop dan xuét 2-arylimino-
thiazolidin-4-on (C’) khong chira nhém thé & vi tri s6 3; nhém thé & vi tri s6 3 (R3) dugc

dua vao bing phan tmg alkyl hoa véi alkyl halid trong budc 4.

Ro Ro

Po0 3
. Il
NH; NH-C-NH-COR4 NH-C-NH2
R4OCONCS H0
2
-
R{ Y 1 Rq > R Y

Y
S\/Q'F S\/Q'F 2 s F
Y 1]

@)

_—
Y H —_—

~/<'F 4 S YF e

S
(03 Y Cc

S 5
4 S
N= o) 2 M
CICH,COCI N N= 0
R1 R+

3

trong d6 R1, Rz 14 hydro, halid, (C1-Cr2)alkyl, (C1-Ci2)haloalkyl, CN, NO2.v.v; R3= (Cs-
Cho)aryl, (C3-Ceycycloalkyl, (C1-Cr2)alkyl, (C1-Cr2)haloalkyl, CL F, CN, NO, OH, (Ci-
Cs)alkoxy, (Ci-Ce)haloalkoxy; Y1, Y2 = H, CL F.

Trong séng ché US8273779 va cac don sang ché W02005/054215,
- US20080146629A1, cic tac gia Bolli, Binkert va cong su da tdng hop cac din xuét 5-
benzyliden-2-iminothiazolidin-4-on bing phuong phap gbm 2 giai doan; & giai doan 1,
trong d6 cac din xuAt 2-iminothiazolidin-4-on (c4u trac I) dugc tong hop qua 3 budc,
tuong tu nhu d& xuét ctia Dixon va cdng su néu trén (so d6 2); & giai doan 2, trong d6
bang phan ung ngung tu Knoevenagel gitra iminothiazolidin-4-on thu dugc trong giai
doan 1 vé&i benzaldehyd thé trong dung moi axit acetic bang, c6 mét xuc tac natri acetat
khan, & nhiét do sbi ctia hdn hop, thoi gian khoang 3 gidr dén 5 gio, thu dugc cac dan
xuét 5-benzyliden-2-iminothiazolidin-4-on (cAu trac II) chia cac nhom thé da dang &

cac vi tri khac nhau, ¢6 hoat tinh trc ch€ mién dich.

Trong sang ché US8263780 B2 va cic don séng ché AU 2007323042B2,
WO02008/602376 A2 va US 2012/0302758 Al cac tac gia Bolli, Binkert da dua ra
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phuong phap méi dé tong hop cac tac nhén e ché min dich ma ho da thu duoc trong
sang ché US8273779 va cac don sang ché W02005/054215, US20080146629A1 trude
d6. Phuong phap méi cling gbm 2 giai doan; trong do, giai doan 1 1ap lai quy trinh da
c6 trong cac sang ché truc do; trong giai doan 2, sit dung tac nhan ngung tu la cac
benzaldehyd thé chtra nhém OH & vi tri para, nhém Cl hodc OCHs ¢ vi tri meta. Piém
khic biét 1a cdc sang ché US8263780 B2 va cdc don sing ché AU 2007323042B2,
W02008/602376 A2 va US 2012/0302758 A1 nay, trong giai doan 1 — tbng hop cac dan
xuét 2-iminothiazolidin-4-on (cdu trac I) bang phan tng dong vong cla thioure 2 1an thé
v6i cac dAn xudt cia axit 2-haloacetic dd thu dugc san phim gom 2 ddng phan D; va D2
(so dd 4) v6i ty 18 khdi lugng thay doi. Vi vdy, cdc tac gia dd phai tién hanh tach dong
phan trudc khi thuc hién giai doan 2, hodc thuc hién giai doan 2 - ngung tu Knoevenagel

A 3

v6i benzaldehyd thé “in-situ” va thu dugc san phim gdm hodn hop 2 ddng phan 5-

benzyliden-2-iminothiazolidine4-on E1 va Ez nhu mé ta trén so dd 4.

S
|

R-NH 1 1 3 BrCH,COBr
a) A-N=C=S —— > ArNH-C-NH-R ——— r—NZ/\ 20+ R— NJ\
2

M
| -
b) CH3COONa
Ar—N o] + R— N
CH3COOH

Theo céc tac gid don sang ché US 2011/0039849 Al, trong qud trinh tong hop hop

chét 2-iminothiazolidin-4-on chira nhém syringaliden & vi tri s6 5 ¢6 hoat tinh tc ché
bai tiét loai I1I ctia vi khudn Gram ém, khi thuc hién phan (mg dong vong 1-benzyl-3-
phenylthioure bing metyl a-bromacetat trong giai doan 1, cling thu duge hdn hop gdm
2 dbng phan la 3—benzyl-[2-(Z)-phenylimino]thiazolidin-4-on va [2-(Z)-benzylimino]-
3-phenylthiazolidin-4-on. Trong sang ché US 8916183 B2 khi tong hop thudc trir sau
bing cach déng vong thiosemicarbazon bang metyl a-bromacetat, cac tac gia sang ché

cling thu duoc hdn hgp san phém gbm 2 dbng phan.
Phan tng dong vong thioure 2 1in thé bang cac dan xuét ctia axit a-haloacetic tao

ra hdn hgp san phim gbm 2 ddng phan 2-iminothiazolidin-4-on (cAu trc I) 12 phé bién

va dugc dé cap trong hau hét cac tai lidu str dung phuong phép nay (Rosaria Ottana, et
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al. 5-Arylidene-2-imino-4-thiazolidinones: Design and synthesis of novel anti-
inflammatory agents, Bioorganic & Medicinal Chemistry 2005, 13,4243-4252; Ramesh
Yella, et al. It is “2-imino-4-thiazolidinones” and not thiohydantoins as the reaction
product of 1,3-disubstituted thioure and chloroacetylchloride, Green Chem., 2008, 10,
1307-1312; Martin H. Bolli et. al. 1 -iminothiazolidin-4-one Derivative as Potent, Orally
Active S1P; Receptor Agonist, J. Med. Chem. 2010, 53, 4198-4211; Manouchehr
Mamaghani, et al. An efficient one-pot synthesis of new 2-imino-1,3-thiazolidin-4-ones
under ultrasonic conditions, Ultrasonics Sonochemistry 2011, 18, 4548 .v.v). Theo tai
liéu (Martin H. Bolli et. al. 2-iminothiazolidin-4-one Derivative as Potent, Orally Active
S1P; Receptor Agonist, J. Med. Chem. 2010, 53, 4198-4211), ty 1€ khéi luong giita 2
dbng phan phu thudc vao cAu trtic, vao hiéu tmg electron cac nhoém thé trong vong 5
canh, vao dung moi, vao didu kién tién hanh phan ng, va thay dbi trong pham vi rong
tr 97/3 dén 50/50. Trong mot s6 tai liéu (Martin H. Bolli et. al. 2-iminothiazolidin-4-
one Derivative as Potent, Orally Active S1P; Receptor Agonist, J. Med. Chem. 2010,
53, 4198-4211; AU 2007323042B2, W02008/602376 A2, US 2012/0302758 Al va
sang ché US8263780 B2), cac tic gia da d& xut tach 2 dong phén bing phuong phap
chiét véi axit; hodc bang phuong phap sic ky long diéu ché. Tuy nhién, day 1a viéc tén

kém.

Co6 thé thiy, cac phuong phap téng hop cac dan xuit 2-iminothiolidin-4-on va 5-
benzyliden-2-iminothiazolidin-4-on theo tai liéu, c6 3 nhugce diém quan trong. mot 1a,
thuong qua nhiéu giai doan, thoi gian dai, higu sut thip; hai 13, phai st dung mot s tac
nhan d& chay nd (CS2), ddc hai (CSCL); ba 1a, thuong tao ra hon hop san pham gbm 2
ddng phén; viée phan 1ap tinh ché kho khan va ton kém va khé trién khai quy mo 16n;
cho dén nay, diy la kho khan lén nhét trong viéc tong hop cac dan xuét 2-imino-
thiazolidin-4-on bang phuong phap dong vong thioure 2 14n thé ma cac nha nghién ciru
chua c6 hudng giai quyét triét dé.

Do d6, can c6 phuong phap hiéu qua kinh té cao, st dung cac tic nhan ré tién, dé
kiém, than thién hon v6i mdi truong, ¢b thé trién khai san xuit quy mé 16n dé tong hop
cac dan xuét 2-iminothiazolidin-4-on cling nhu cac dan xuét 5-benzyliden-2-imino-

thiazolidin-4-on véi hicu suét va do tinh khiét cao, khong phai tach dong phan.

Bin chit k§ thuat ciia sang ché
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Mugc dich cua sang ché nham giai quyét cac tOn tai néu trén, cu thé 1a sang ché dé
xuét phuong phap téng hop cac dan xuét 2-iminothiazolidin-4-on (cu trac I) va 5-ben-
zyliden-2-iminothiazolidin-4-on (cAu trac IT). Day la nhitng hop chét di vong thudc ho
4-thiazolidinon c6 phé hoat tinh sinh hoc rong v6i nhitng déc tinh dugc hoc dac biét,

duoc ing dung nhiéu trong y hoc.

Theo muc dich thir nhét, sang ché @& cap dén phuong phép tdng hop cac dan xuét

2-iminothiazolidin-4-on ¢6 cau trac I:

1 5
2 > 4
RiR-NEL Yo
i
Ra(R1) (cAu tric I)

trong d6 phuong phép nay bao gbm budc cho céc tac nhan thioure 3 1an thé (1-R1(R2)-
3,3-dimetylthioure) phéan ing v6i cac tac nhan 2-clo-N-Ra(Ri)acetamid, trong do:

- cac gbe Ry, Ry ctia tac nhan thioure 3 14n thé (1-Ri(R2)-3,3-dimetylthioure) va tac
nhan 2-clo-N-Ra(Ri)acetamid dc 1ap, la géc hydrocacbon dugc chon tur cac nhom bao
gdm alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tir Ci dén C7; cycloalkyl; cac vong

phenyl(heteryl); cac vong aryl chua tir 1 dén 3 nhom thé nhu hydro, cac nhém alkyl,
nhu metyl, etyl, cac halogen nhu Br, CL F, I, nhém cacboxyl, nhém hydroxyl, cac nhom
alkoxy, nhu MeO, EtO, cac nhom este, nhu COOMe, COOEt, cac nhom alkylamino,
nhu MeNH, EtNH, cac nhom acyl, nhu MeCO, EtCO, cac nhém acylamino, nhu
' MeCONH, EtCONH;

_ chc tac nhan thioure 3 1an thé (1-Ri(R2)-3,3-dimetylthioure) duoc tbng hop bang
cach dun hdi Iuu hdn hop cac amin bac I (Ri(R2)NH>) voi tetrametylthiuram disulfid
(Thiuram D) theo ty 1€ mol twong tng tur 2/1 dn 1/1 trong dung moi hitu co duge chon

tir nhém bao gdm etanol, dioxan, DMF, benzen va toluen;

- ty 1& mol gifta c4c tac nhan thioure 3 14n thé (1-R1(R2)-3,3-dimetylthioure) va cac
tac nhan 2-clo-N-Ra(R1)acetamid 1a tir 1/1 dén 1/1,5; phan ung dugc thyc hién trong
dung moi hitu co, dugce chon tur nhom bao gém aceton, diclometan, THF, cloroform,
etanol, dioxan, hodc toluen; trong diéu kién dun hdi luu & nhiét do sbi cua hdn hop véi

thoi gian phan g tir 60 dén 120 phut; va trong diéu kién khong su dung chét xuc tac;
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Theo mdt phuong an uu tién, trong d6 phuong phép nay con bao gém budéc thu
san phim 2-iminothiazolidin-4-on (cAu trtic I) & dang rdn bang cach loc két tia; say kho
va két tinh lai trong etanol dé thu san phim tinh sach. Theo cc phuong an thuc hién cu
thé, dan xuat 2-iminothiazolidin-4-on (céu trac I) tinh sach & dang rén, khi cac nhém Ry,
R déu 1a cac géc aryl; hodc Ry, Rz lién két v6i nhom imino (N=C) & vi tri s6 2 cua vong

5 canh 1a cac gdc alkyl tir C1-C, con Ry, Rz lién két véi nito vi tri s6 3 1a cac gbc aryl;

Theo mdt phuong an wu tién, trong d6 phuong phéap nay con bao gdm buéde chiét
bf?lng ete, diclometan, hodc etyl acetat, sau d6 lam kho béng Na,SO4 khan roi cAt loai
dung moi; tinh ché lai bing sic ky cdt silica gel véi hdn hop dung mdi 1a hexan:etyl
acetat ty 1€ 8:1 theo thé tich, dé thu san phém 1a din xuit 2-iminothiazolidin-4-on (cAu
trac I) tinh sach & dang léng. Theo cac phuong an thuc hién cu thé, dan xuét 2-imino-
thiazolidin-4-on (c4u trtc I) tinh sach & dang long, khi cac nhém Ry, Ry lién két véi
nhém imino (-N=C) & vi tri $6 2 cua vong 5 canh la céc gbc alkyl tir C1-Cr, hodc cac

gbc aryl, con Ry, Rz lién két vé6i nito vi tri s6 3 1a cac gbc alkyl tir C1-Cr;

Theo mét phwong én uu tién, trong do ty 1& mol giita cac tdc nhan thioure 3 14n thé
(1-R1(R2)-3,3-dimetylthioure) v6i cac tac nhan 2-clo-N-Ra(R1)acetamid dé téng hop cac
dAn xuét 2-iminothiazolidin-4-on (c4u triic I) 1a tir 1/1 dén 1/1,1 va phan Gng duogc thuc

hién trong diéu kién khong can chat xuac tac.

Theo mdt phuong 4n uu tién, trong d6 phan ng gitta cac tac nhan thioure 3 lan
thé (1-R1(R»)-3,3-dimetylthioure) vdi cac tac nhan 2-clo-N-Ra(R1)acetamid dé téng hop
céc hop cac dan xuht 2-iminothiazolidin-4-on (c4u trac I) duoc thuc hién trong dung

mdi hitu co, nhu aceton, diclometan, THF, cloroform etanol, dioxan, hoac toluen.

Theo mdt phuong an uu tién, trong d6 nhiét d6 phan tng giita tac nhéan thioure 3
1in thé (1-R1(R2)-3,3-dimetylthioure) v6i cdc tac nhan 2-clo-N-Rx(R1)acetamid dé tong
hop c4c hop chét 2-iminothiazolidin-4-on (cau tric I) gitr trong khodng 60°C dén 100°C.

Theo muc dich thir hai, sang ché dé cap dén phuong phép tdng hop cac dan xuét

5-benzyliden-2-iminothiazolidin-4-on c6 c4u trac II:

7134
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2
R1(R2)_N:-\/N =
3

|
Ra(R1) (Céu trac IT)
trong d6, phuong phap nay bao gdm cac bude:

a) tng hop céac dan xuét 2-iminothiazolidin-4-on ¢6 cau tric I:

1 5
2S 4
RiRoy-N=ZL Yo
3
Ra(R1)  (Chu tric T)

trong d6, phuong phéap nay bao gdm buoc cho cac tac nhan thioure 3 14n thé (1-R1(R2)-
3,3-dimetylthioure) phan @mg v6i cac tac nhan 2-clo-N-Ra(R1)acetamid, trong do:

_ c4c tac nhan thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) duoc tdng hop bing
cach dun hoi luvu hdn hop amin bac I (Ri(R2)NH2) voi tetrametylthiuram disulfid
(Thiuram D) theo ty 1é mol tuong tng tur 2/1 dén 1/1 trong dung mdi hitu co dugc chon

tr nhém bao g@)m etanol, dioxan, DMF, benzen va toluen;

- cac gbe Ry, Ry ctia tac nhén thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) va tac
nhan 2-clo-N-Ra(Ri)acetamid doc lap la cac gbc hydrocacbon dugc chon tir cac nhom
alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tir Cy dén Cy; cycloalkyl; cac vong
phenyl(heteryl); cac vong aryl chua tir 1 dén 3 nhom thé nhu hydro, cic nhéom alkyl,
nhu metyl, etyl, cac halogen nhu Br, Cl, F, I, nhom cacboxyl, nhém hydroxyl, cac nhém
alkoxy, nhu MeO, EtO, cac nhém este, nhu COOMe, COOEt, cac nhém alkylamino,
nhu MeNH, EtNH, cac nhom acyl, nhu MeCO, EtCO, cac nhom acylamino, nhu
MeCONH, EtCONH;

-ty 1¢ mol giita céc tic nhan thioure 3 1an thé (1-Ri(R2)-3.3-dimetylthioure) v6i
céc tac nhan 2-clo-N-Ra(Ry)acetamid 1a tir 1/1 dén 1/1,5; phan tmg dugc thuc hién trong
dung moi hitu co dugce chon tur nhom bao gém aceton, THF, diclometan, cloroform,
etanol, dioxan, hodc toluen; trong diéu kién dun hoi luu & nhiét do soi cua hon hop véi

thoi gian tr 60 dén 120 phut; trong diéu kién khong c6 mét cla chét xuc tac.
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b) tdng hop céc dAn xuét 5-benzyliden-2-iminothiazolidin-4-on c6 cAu tric I bang
phan mg ngung tu gilta cac din xuét 2-iminothiazolidin-4-on c6 cAu trac I véi cac
benzaldehyd thé sit dung xdc tic chét 16ng ion (CLI) 1a trietylamoni hydrosunphat
(Et:N*H “OSO3H) nhu md t4 trén so o (5) sau:

Ry

PN

3 N

2§mf R __cHO - Rat_ e
RN =0+ rL T EtGNH 0SO:H TR
INTE S > 1 5 ®)

Ra(Ry) Rs St
' R(Re)—N=L =0
Cautmel Benzaldehyd thé Cautidc Il Ry(Ry)

trong do, cac gbc Ry, R ctia tac nhén thioure 3 14n thé (1-R1(R2)-3,3-dimetylthioure) va
© tac nhan 2-clo-N-Ra(Ri)acetamid doc 1ap la cac gbc hydrocacbon dugc chon tir cac
nhém bao goém alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tr Ci dén C;
cycloalkyl; cac vong phenyl(heteryl); cac vong aryl chira tir 1 dén 3 nhom thé nhu hydro,
cac nhom alkyl, nhu metyl, etyl, cic halogen nhu Br, Cl, F, I, nhém cacboxyl, nhom
hydroxyl, cac nhom alkoxy, nhu MeO, EtO, cac nhom este, nhu COOMe, COOEt, cac
nhém alkylamino, nhu MeNH, EtNH, cac nhom acyl, nhu MeCO, EtCO, cac nhém
acylamino, nhu MeCONH, FEtCONH; Rs, R4, Rs 1a cdc nhom thé, nhu hydro; cac nhom
alkyl, nhu metyl, etyl; nhom cacboxyl; nhém hydroxyl; cac nhom alkoxy, nhu MeO,
EtO:; cac nhom este, nhu COOMe, COOEt; cac nhém alkylamino, nhu MeNH, EtNH;
cac nhém acyl, nhu MeCO, EtCO; cac nhém acylamino, nhu MeCONH, EtCONH; cac
halogen, nhu Br, CL, F, 1.

¥ 1¢ mol giita 2-iminothiazolidin-4-on va benzaldehyd thé 1a 1/1, va chét xuc tac
chét 16ng ion EtsN*H "OSOsH duge st dung voi ham luong 20% mol dén 80% mol;
phan Gng duoc thuc hién trong didu kién khong dung mdi; trong trudong hop néu cac
chét ddu & dang ran kho nong chay, hdn hop phan ung dugc thAm w6t bang dung moi
nhu etanol, dioxan, cloroform hoéc dimetylformamid; phan Gmg dugc thuc hién béng
céch khudy tron hdn hop & nhiét 4o 80°C dén 120°C, trong thoi gian tir 60 phit dén 120
phut, thu dugc cac din xuét 5-benzyliden-2-iminothiazolidin-4-on ¢6 cAu tric 1L

Theo mdt phuong &n uu tién, trong d6 phuong phéap nay con bao gbm budce thu
san pham c6 chu trac I & dang ran bang cach loc két tia; sdy kho va két tinh lai trong

etanol, dé thu san pham 1a cac din xuét 2-iminothiazolidin-4-on tinh sach lam nguyén
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liéu thuc hién phan ‘mg ngung tu voi cac benzaldehyd thé. Theo cac phuong an thuc
hién cu thé, dan xuat 2-iminothiazolidin-4-on (céu trac 1) tinh sach & dang rén, khi cac
nhém Ri(Ry) déu 1a céc gbe aryl; hodc Ri(R2) lién két v6i nhém imino (-N=C) & vi tri
6 2 cia vong 5 canh 1a cac gbc alkyl tr C1-Cr, con Ri(R2) lién két v6i nito vi tri s6 3 14

cac goc aryl;

Theo mdt phuong 4n uu tién, trong d6 phuong phap nay con bao gdm budc thu
cac dan xuét 2-iminothiazolidin-4-on ¢ chu trac I bang cach chiét véi etyl acetat, sau
d6 1am kho bang Na»SO4 khan rdi ct loai dung moi; tinh ché lai bang sic ky cot silica
gel v6i hon hop dung moi 1a hexan:etyl acetat ty 1€ 8:1 theo thé tich, d& thu san pham la
cac din xuét 2-iminothiazolidin-4-on c6 cAu trac I tinh sach, & dang 16ng 1am nguyén
liéu thuc hién phan tmg ngung tu voi cac benzaldehyd thé. Theo cac phuong én thuc
hién cu thé, dan xuat 2-iminothiazolidin-4-on (céu trac I) tinh sach & dang léng, khi cac
nhom Ri(R2) lién két v&i nhém imino (-N=C) & vi tri sb6 2 ctia vong 5 canh 12 céc gbc
alkyl tir C1-C7, hodc cac gbe aryl, con Ri(R2) lién két v6i nito vi tri s6 3 1a cac gbe alkyl
tir C1-Cr;

Theo mét phuong 4n wu tién, trong do ty 1€ mol gifta cac tdc nhan thioure 3 1an thé
(1-R1(R2)-3,3-dimetylthioure) v6i cac tac nhan 2-clo-N-R2(R1)acetamid dé tong hop céc
dAn xuét 2-iminothiazolidin-4-on (céu trac I) 1a 1/1,1; va phan ng dugc thuc hién trong

diéu kién khong can chat xuc tac.

Theo mdt phuong 4n wu tién, trong d6 phan Ung giita cac tac nhan thioure 3 lan
thé (1-R1(R2)-3,3-dimetylthioure) véi céc tac nhan 2-clo-N-Ra(Ri)acetamid dé téng hop
~ c4c din xuét 2-iminothiazolidin-4-on (cAu trtc I) duge thuc hién trong dung moi aceton,

THF, cloroform diclometan, etanol, dioxan, hogc toluen.

Theo mot phuong 4n uu tién, trong d6 nhiét do phan tng gifta tac nhén thioure 3
14n thé (1-R1(R2)-3,3-dimetylthioure) véi cac tac nhan 2-clo-N-Ra(R1)acetamid dé tong
hop céc hop chét 2-iminothiazolidin-4-on (c4u tric I) gift trong khoéng 60°C dén 100°C.

Theo mot phuong 4n wu tién, trong d6, sau khi phan mg ngung tu giita 2-imnio-
thiazolidin-d4-on véi benzaldehyd thé két thic, hdn hop duge dé ngudi dén nhiét do
phong; khudy véi nuée da nghién nhé khéi luong gap doi; loc, rua, sdy kho san pham
tho; két tinh lai trong etanol, thu dugc san phﬁm 14 cac dAn xuét 5-benzyliden-2-imino-

thiazolidin-4-on tinh sach, dang rén, ¢6 cAu trac IL
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M0 ta vin tit cac hinh vé

Hinh 1 12 c4c phd IR, cua [2-(Z)-phenyl)imin0]-3-phenylthiazolidin—4-on tdng hop
dugc bing phuong phap theo sang ché.

Hinh 2 1a c4c phd 'H-NMR cia [2-(Z)-phenyl)imino]-3-phenylthiazolidin-4-on
tbng hop dugc bang phuong phap theo sang ché.

Hinh 3 1a cac phd HRMS ctia [2-(Z)-phenyl)imino]-3-phenylthiazolidin-4-on tong
hop dugce bang phuong phap theo sing ché.

Hinh 4 la cac phé dd IR, cta 5-(Z)-benzyliden- [2-(Z)-phenyl)imino]-3-phenyl-
thiazolidin-4-on tong hop dugc bing phuong phép theo séng ché.

Hinh 5 1a cac phd '"H-NMR cua 5-(Z)—benzyliden—[2-(Z)-phenyl)imin0]-3-phenyl-
thiazolidin-4-on tong hop dugc bang phuong phap theo sang ché.

Hinh 6 13 cac phd HRMS cua 5—(Z)-benzyliden-[2-(Z)—pheny1)imin0]-3-phenyl—
thiazolidin-4-on tong hgp dugc bing phuong phéap theo sang ché.
M ta chi tiét sang ché

Sau day sang ché dugc mé ta chi tiét véi cac phuong dn va céc vi du cu thé md ta
phuong phép tong hop cac din xuét 2-iminothiazolidin-4-on c6 cAu trac I va 5-ben-
zyliden-2-iminothiazolidin-4-on ¢6 c4u trtc 11. Tuy nhién, cac phuong an va céac vi du
nay chi nhdm 1am 1 ban chét cua sang ché chi khong nhim muc dich giéi han pham vi
yéu cau bao ho cla sang ché.

DAn xuét 2-iminothiazolidin-4-on theo sang ché c6 cau trac I:

1 5
2 > 4
R(Ro)—N={_ ‘):o
3N
Ra(R4) (cAu trtic T)

trong d6, cac gbe Ry, Rz cia tac nhan thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) va
tac nhan 2-clo-N-Ra(R1)acetamid doc lap 1a cac gbc hydrocacbon dugc chon tir cac
nhém bao gbém alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tur Ci dén Cr;
cycloalkyl; cac vong phenyl(heteryl); cac vong aryl chtra tir 1 dén 3 nhom thé nhu hydro,
cac nhém alkyl, nhu metyl, etyl, cac halogen nhu Br, Cl, F, I, nhom cacboxyl, nhom .

11
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hydroxyl, cac nhom alkoxy, nhu MeO, EtO, ciac nhom este, nhu COOMe, COOEt, cac
nhém alkylamino, nhu MeNH, EtNH, cac nhém acyl, nhu MeCO, EtCO, cac nhom
acylamino, nhu MeCONH, EtCONH.

DAn xuét 5-benzyliden-2-iminothiazolidin-4-on ¢6 cAu trtc II:

N
Rs )‘_Rs
1
5,
R1(R2)_N=< o)
3N
Ra(R1) (Chu truc II)

“trong do cac gbc Ry, Rz cua tac nhan thioure 3 14n thé (1-R1(R2)-3,3-dimetylthioure) va
tac nhan 2-clo-N-Ra(Ri)acetamid doc lap la cac gdc hydrocacbon nhur dugc néu trong
chu tric I; R3, R4, Rs 1a cadc nhom thé, nhu hydro, cac nhém alkyl, nhu metyl, etyl, nhém
cacboxyl, nhém hydroxyl, cac nhom alkoxy, nhu MeO, EtO, cac nhém este, nhu
COOMe, COOEt, cac nhom alkylamino, nhu MeNH, EtNH, cac nhém acyl, nhu MeCO,
EtCO, cac nhom acylamino, nhu MeCONH, EtCONH, cac halogen, nhu Br, CL, F, L.

Benzaldehyd thé c6 cong thirc nhu sau:

R 7R3

Ry
gl

S
CHO

trong d6 Rs, R4, Rs 1a cidc nhém thé nhu da duogc néu trong cAu trac II.

V& tong thé, phuong phap tdng hop céc dan xuét 2-iminothiazolidin-4-on c6 chu
trtic I va 5-benzyliden-2-iminothiazolidin-4-on c6 cAu trac IT gdbm hai budc chinh. Trong
d6 budc thir nhit 1a tdng hop cac dan xuAt 2-iminothiazolidin-4-on (Céu tric I) va budc
thir hai 1a téng hop cic dan xuét 5-benzyl-iden-2-iminothiazolidin-4-on (CAu trtc II).
Trong d6 bude thir nhat, tong hop cac dan xudt 2-iminothiazolidin-4-on (Céu trac )
bang phéan Gng gitra cac din xudt thioure 3 1an thé (1-(R1(R2)-3,3-dimetylthioure) vo1
cac tac nhan 2-clo-N-Ra(Ry)-acetamid. Bude thtr hai tdng hop céc dan xuét 5-benzyl-
iden-2-iminothiazolidin-4-on (Céu trac II) bing phan tng ngung tu Knoevenagel gilta
céc din xuét 2-iminothiazolidin-4-on thu dugc trong budce thir nhét v6i cac tdc nhan

benzaldehyd thé, trong didu kién c6 mat chit xuc tic 1a chit 16ng ion (CLI) EtN'H -

12
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OSO;H. Phan Gng 2 budc, tdng hop céac dan xuét cac din xuét 2-iminothiazolidin-4-on
trong budc (1), va téng hop céc dan xuét 5-benzyliden-2-iminothiazolidin-4-on trong

buée (2) dugc trinh bay trén so dd tong quat (6).

1 % 3.CH, @ _ Q
Ry(Rz)=NH-C-N__ ./ R,(R)—NH-C~CH;Cl
CHj #
Thioure 3 180 thé' 2-Cloacetamid
]
ZS \
Ry(Rp)—N=L_ =0
N
Ry(Rz)

2 dminathiazolidin-4-on (Cay u'c 1}

Ri o CHO

@ [ \I b ELN OS0H -
R @4‘/ ~ Rz (b)

o7 N
Ri(Ry)—N=L, A=0

Ry(Rs)
5-Benzyliden-2-Iminothiazolidin-4-on (C&'u tru'c 1}

Trong buéc thir nhét, tic nhén thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) sir
dung dé tong hop cac din xuét 2-iminothiazolidin-4-on (CAu trac T) ¢6 thé dugc tong
hop bang céch dun hdi lwu hdn hop amin bac I (Ri(R2)NH2) véi tetrametylthiuram

disulfid (Thiuram D) theo ty 1& mol twong ung tir 2/1 dén 1/1 trong dung méi hitu co
| duogc chon tir nhom bao gém etanol, dioxan, DMF, benzen hodéc toluen. Phuong phéap
nay da duoc cong bb trong tai licu (Luu Van Boi, L Korzha, and N. Barba.
Thiocarbamoylation of amine-containing compounds 1. The reaction of
tetramethylthiuram disulfide with 3-amino-4-methylbenzoic acid, Russian Chemical
Bulletin 1999, Vol. 48, No. 4, 739-742); Luu Van Boi. Thiocarbamoylation of Amine-
containing Compounds. 4. Reaction of Tetramethylthiuram Disulfide with Aliphatic
Amime. Russian Chemical Bulletin 1999, Vol.48, No.12, 2294-2298). Theo do, phan
tmg dugce thyc hién gitta amin bac I (R1(R2)-NHa), trong do Ri, Ra la cac gbe
hydrocacbon nhu dugc néu trong CAu tric I, v6i chit xuc tién luu hod cao su tetrametyl-
thiuram disulfid (Thiuram D), véi ty 1& mol tuong g tir 2/1 dén 1/1; trong didu kién

dun hdi luu trong dung mdi benzen, toluen, hoic etanol. Theo mdt phuong an uu tién,
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dung méi st dung 1a toulen. Thoi gian phan ing tir 60 phut dén 90 phut; tién trinh phan
tmg dugc theo ddi bing TLC, hon hop dung moi la hexan:etyl acetat, ty 1€ 4:1 theo thé

tich. Phén tmg tong hop thioure 3 14n thé x4y ra hu mo ta trén so do 7.

i N . 1 5
RRJ=NH1 s (CH- -5 & ticHg, 29N oo un-EncE g
TMTD -S,-HS - ~en, ()

Thioure 3 1an the”

Sau khi phan g két thuc, dé ngudi hdn hop, tuy theo vi tri géc Ri1, R> ma san
phim s& & dang rin hodc long. Néu Ry, Ra 1a céac gbc aryl, thi san phim 1-aryl-3,3-
dimetylthioure 1a chit rin. Khi do tién hanh loc két tia, tach luu huynh, sdy kho va két
tinh lai trong etanol d8 thu thioure 3 1an thé tinh sach ¢ dang rén. Néu Ry, Rz 1a cac gbe
 akyl tir C; dén C, thi san phim 1-alkyl-3,3-dimetylthioure thu dugc s& ¢ dang 16ng. Khi
d6 tién hanh cét loai dung moi, tach luu huynh, chiét san phim bang dietyl ete hodc etyl
acetat; cét loai dung moi rdi tinh ché lai bang sic ky cot silica gel véi hdn hop dung méi
14 hexan:etyl acetat ty 1€ 7:3 theo thé tich, dé thu san pham 1-alkyl-3,3-dimetylthioure
tinh sach ¢ dang long.

Téc nhéan 2-clo-N-Ra(R1)acetamid, trong d6 Ri, Rz la cac gbc hydrocacbon dugc
néu trong Céu tric I, duge sur dung dé tdng hop cac din xuét 2-iminothazolidin-4-on
(Céu trtc I) c6 thé duogc didu ché bang phan ng gitra amin béc [ vi cloacetyl clorid.

Phan g xay nhu mo ta trén so do 8.

RN R1(Rg)—NH-CO-CHp-Cl 4 (CyH5)3N.HCI (8)
2Hs)s

Han hop amin bac I va cloacetyl clorid ty 1€ mol 1/1 trong dioxan, dugc khudy &
nhiét d6 phong 15 phit, sau d6 dun néng 30 phut & 50°C. Sau khi phén tmg két thuc,
néu Ry, Ry 1a céc gbe aryl thi san phim tao thanh 1a chat rén; khi d6 tién hanh loc két
ta, sy kho va két tinh lai trong etanol, hodc diclometan dé thu tac nhan 2-clo-N-
Ra(Ri)acetamid tinh sach, dang rén. Néu Ry, Ry 1a céc gbe akyl tir Ci dén Cy, thi san
pham tao thanh la chét long; khi d6 chiét bing etyl acetat hodc diclometan, tach 14y 16p
hitu co; 1am kho bang NaxSO4 khan; cAt loai dung moi va tinh ché lai bang sic ky cot
silica gel véi hon hop dung mdi 1a hexan: etyl acetat ty 1€ 7:3 theo thé tich, thu dugc tac
nhan 2-clo-N-Ra(Ry)acetamid tinh sach, dang long.

14
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Trong budc (1) cua so dd tdng quat (6), phan tng gifta thioure 3 14n thé (1-Ri(R2)-
3,3-dimetylthioure) va 2-clo-N-Ra(Rnacetamid tao thanh san pham 2-iminothiazolidin-
4-on (Chu trtc I) chi gdm 1 ddng phan duy nhét, xay ra theo co ché duge d& xuit nhu

mo ta trén so do 9.

0
R,~NH-C- SHE L S\
k]

?S 5
Ri”&:y\*}:;:o
3N"4

a) g —  Ry—N=CF =0
1 N3 N - (CHaRNHHG )
Ry—N-5~C-N(CHy); ) DRy la R,
) (CH3)2NH~® H
H ) )
la
0 ;
R—NH-C-CH,-—C1 \ 15
1 28.‘1\
b) S -———-921«';\4”?/\ =0 R, Nr»(N,fzo
1 no3 CHaLNHHCE 30
Ry N-}—*C N(CHa), i’) Ry e R4
- (CH3)NH- Y H

ey

Bing phuong phap nay, du phan (ng xay ra theo so do a) hay so dd b) thi san
pham Ia (so dd 9a) hodc Ib (so d 9b) déu thu dugce chi mot ddng phan. Piéu nay giai
quyét dugc tinh trang tao thanh hon hop hai ddng phan khi dung phuong phéap dong
vong thioure 2 1in thé bang cac dan xuit cta axit 2-haloacetic, ma viéc tach hai dong
phan s& phurc tap, ton kém va lam giam hiéu suét tong thé ctia phén ing. Theo sang ché,
hoan toan c6 thé chi dong thuc hién phan img dé thu dugc mot déng phén duy nhét theo
y muén. Cu thé, néu mudn tdng hop céc dAn xuét 2-iminothiazolidin-4-on (CAu tric I)
c6 gbe Ry lién két véi nito nhom imino (-N=C) & vi tri s6 2, con Ry lién két véi nito vi
tri & 3 ctia vong 5 canh, thi st dung thioure 3 Jan thé chua gbe Ry (RiINH-C(=S)-
N(CHs)y), va 2-clo-N-alkyl(aryl)acetamid chira gbc Ry (RaNH-C(=0)-CH,CI) (so dd
9a), va nguoc lai (so dd 9b).

Trong so dd 9, cac hop chit 2-iminothiazolidin-4-on (Céu trtic I) dugc tbng hop
bang phan tng gifta tic nhan thioure 3 1in thé (1-Ri(R2)-3,3-dimetylthioure) vdi cac tac
nhan 2-clo-N-Ra(Ri1)acetamid, trong do ty 1& mol giira céc tac nhan tuong ung la tir 1/1
dén 1/1,5. Phan tmg duge thyuc hién trong dung moi hitu co dugce chon tir nhdm bao gdm
aceton, THF, diclometan, cloroform, etanol, dioxan, hodc toluen; trong diéu kién dun
hdi Iuu & nhiét do soi cua hdn hop véi thoi gian phan tmg tir 60 dén 120 phut; trong diéu

kién khong c6 mét ciua chat xuac tac. Theo mot phuong an thuc hién, thoi gian phén Umg
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t6t nhét 12 tir 60 phut dén 90 phut; tién trinh phan tmg dugc theo doi bang TLC v6i hon
hop dung mdi hexan:etyl acetat ty 1€ 4:1 theo thé tich.

Theo mdt phuong 4n vu tién, trong do ty 18 mol gifta cac tAc nhéan thioure 3 14n thé
(1-R1(R2)-3,3-dimetylthioure) va cac tac nhan 2-clo-N-Ra(R1)acetamid t6t nhit 1a 1/1
dén 1/1,1. Viéc sit dung luong du tac nhan 2-clo-N-Ra(Ri)acetamid 1a dé dam bao
thioure 3 1dn thé dwgc chuyén hod hét, va hiéu suét san phdm 2-iminothiazolidin-4-on

(Céu trac 1) dat dugc cao hon.

Theo mdt phuong 4n uu tién, trong d6 nhiét d6 phan tng gifta tac nhan thioure 3
1an thé (1-Ry(Ry)-3,3-dimetylthioure) v6i cdc tac nhan 2-clo-N-Ra(Ry)acetamid dé tong
hop cac dan xuit 2-iminothiazolidin-4-on (c4u tric I) giir trong khoang tur 60°C dén

100°C, t6t hon 1a tir 80°C dén 100°C.

Phan ung gitta cac thioure 3 1in thé (1-R1(R2)-3,3-dimetylthioure) va cac tac nhéan
2-clo-N-Ra(Ry)acetamid dé tong hop cac din xuét 2-iminothiazolidin-4-on (CAu trac 1)
theo sang ché, dugc dun hdi luu trong cac dung mdi nhu aceton, diclometan, etanol,
hodc dioxan; tdt hon 1a trong diclometan, t&t nhét 14 trong dioxan. Dung mdi dioxan dé
hoa tan c4c tdc nhin phan (mg va c6 nhiét do soi tuong dbi cao (100°C), gitip dy nhanh
tdc d6 phan tng. Ngoai ra dioxan dugc uu tién vi day 1a dung mdi c6 kha nang proton
hod cao, hd trg qua trinh thé Sx2 anion CI' & cacbon sp® ctia tac nhén 2-clo-N-Ra(R1)-
acetamid boi S nhém thion cua thioure 3 14n thé xay ra dé dang hon. Hon nita, dioxan

tan trong nudc, dé tach va lam sach sén pham 2-iminothiazolidin-4-on (CAu trac I).

Luu ¥ ring, phan gitta thioure 3 1an thé (1-Ri(R2)-3,3-dimetylthioure) va cdc tac
nhan 2-clo-N-Ra(Ri)acetamid trong budc tbng hop din xuét 2-iminothiazolidin-4-on
(Céu tric I) theo sang ché, duoc thuc hién trong diéu kién khong can dung xuc tac. Day
1a mot loi thé tranh cho san phim y dugc bi nhiém tap chit va tiét kiém chi phi.

D& thu cac din xuét 2-iminothiazolidin-4-on (Cu tric I) theo sng ché, sau khi
phan tng gitra thioure 3 1an thé (1-Ri1(R2)-3,3-dimetylthioure) va cdc tac nhéan 2-clo-N-
Ra(R1)acetamid két thic, hén hop duge dé ngudi dén nhiét do phong. Sau d6 khuay
khoang 10 phat v6i mot lugng nude gap doi.

Déi v6i truong hgp céc gbc Ry, Rz trong cAu trac T déu 1a cac gbe aryl; hoac Ri(R2)

lién két v6i nguyén t nito nhém imino (-N=C) & vi tri s0 2 cua vong 5 canh la cac goc
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alkyl tr C; dén C7, con R2(Ry) lién két v6i nguyén tir nito & vi tri s6 3 1a cac gbc aryl thi
san pham thu dugc & dang ran. Khi d6 tién hanh loc phén két tiia, shy kho va két tinh lai
trong etanol dé thu san pham 14 céc din xuét 2-iminothiazolidin-4-on (CAu trac I) tinh

sach & dang ran; Ry, Rz 1a cac goc hydrocacbon da dugc néu trong cau trac L.

Pdi véi truong hop céac gbc Ri(R2) lién két voi nguyén tir nito nhém imino 1a cac
gbc aryl, hodc cac gbc alkyl tir Ci dén C7; con Ro(Ry) lién két v6i nguyén ti nito & vi tri
s6 3 1a nhém alkyl tir C1 dén Co, thi san pham thuong & dang long. Khi d6 tién hanh
chiét bﬁng ete, diclometan, hodc etyl acetat; sau do lam kho béng Na»SO4 khan rdi cét
loai dung moi; tinh ché lai bang sic ky cot silica gel véi hdn hop dung méi hexan:etyl
acetat ty 1€ 8:1 theo thé tich, dé thu san phim 14 cac dAn xuét 2-iminothiazolidin-4-on

(cAu trac I) tinh sach & dang long.

Trong budc tdng hop cac dan xuét din xuét 5-benzyliden-2-iminothiazolidin-4-on
¢6 cAu truc II, sau khi thu duogc din xuét 2-iminothiazolidin-4-on (CAu trac T) tir quy

trinh téng hop theo budc (1), tién hanh thuc hién bude (2) theo so dd tdng quat (6).

Cac dan xuét 5-benzyliden-2-iminothiazolidin-4-on (CAu trac IT) duoc tong hop
bing phéan tmg ngung tu Knoevenagel gitra cac dan xuit 2-iminothiazolidin-4-on (Chu
trac ) v6i cac dan xuit benzaldehyd thé, st dung xuc tic 1a CLI trimetylamoni
hydrosunphat (EtsN*H "OSOsH). Phan ung gifta cdc dan xuit 2-iminothiazolidin-4-on

(CAu trtc I) vé6i cac din xuét benzaldehyd thé xay ra theo so do 10.

Ry

RyRy)—N=L =0 Re—L I EGNH 0SOsH Re
INT# MNP, — B 1y 57
Rs S

Ro(Ry) (10)

27 y
Ry(Rp)~N=L =0
Cau tric | 3N

Benzaldehyd thé' Cautrac 1l F§2i¥21}

trong do cac gbe Ri, Rz clia tac nhan thioure 3 1an thé (1-Ri(R2)-3,3-dimetylthioure) va
tac nhan 2-clo-N-Ra(Ri)acetamid doc 1ap la cac gbc hydrocacbon dugc chon tir cac
nhém bao gdm alkyl, nhu metyl, etyl, propyl, isopropyl va butyl; cycloalkyl; cac vong
phenyl(heteryl); cic vong aryl chira tur 1 dén 3 nhom thé nhu hydro, cac nhom alkyl,
nhu metyl, etyl, cac halogen nhu Br, Cl, F, I, nhom cacboxyl, nhom hydroxyl, cac nhom
alkoxy, nhu MeO, EtO, cac nhom este, nhu COOMe, COOE, cac nhom alkylamino,
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nhu MeNH, EtNH, cdc nhém acyl, nhu MeCO, EtCO, cac nhom acylamino, nhu
MeCONH, EtCONH, nhu da néu trong chu truc I; Rs, Ra, Rs 1a cac nhoém thé, nhu hydro,
c4c nhom alkyl, nhu metyl, etyl, nhém cacboxyl, nhom hydroxyl, cac nhém alkoxy, nhu
MeO, EtO, ciac nhom este, nhu COOMe, COOEt, cac nhém alkylamino, nhu MeNH,
EtNH, cac nhém acyl, nhu MeCO, EtCO, cac nhém acylamino, nhu MeCONH,
EtCONH, céc halogen, nhu Br, CL F, L.

Ty 1& mol gifra 2-iminothiazolidin-4-on va benzaldehyd thé 1a 1/1,2, tét hon 1a
1/1,1, t6t hon nita 1a 1/1. Cht xiic tic CLI EsN"H “OSOsH dugc sit dung v6i ham luong
20% mol dén 80% mol, &t hon 1a tir 30% mol dén 40% mol. Phan tng dugc thuc hién
trong diéu kién khong dung moi; trong truong hop cic tac nhan phan ung ¢ dang rin
khé nong chay thi hdn hop duge thdm w6t bang lugng i thiéu dung mdi, nhu etanol,
dioxan, cloroform dimetylformamid. Phan tng dugc thuc hién bing cach khudy tron
hdn hop & nhiét do 80°C dén 120°C, tot hon 1a 80°C dén 110°C, t6t nhét 1a 100°C dén
110°C, trong khoang thdi gian tir 60 phut dén 120 phut, t6t nhat 1a 80 phit dén 90 phut;
tién trinh phan tng dugc theo doi bang TCL véi hdn hop dung moi hexan: etyl axetat ty
16 4:1 theo thé tich.

Sau khi phan Urng ngung tu két thuc, dé ngudi hdn hop dén nhiét do phong; khudy
v6i nuGe d4 nghién nho khéi luong gap doi khoang 10 phit; sau khi loc; rira san phim
thé bang nude dén pH trung tinh; sdy kho va két tinh lai trong etanol, thu dugc san pham

tinh sach 1a din xuét 5-benzyliden-2-iminothiazolidin-4-on ¢6 chu trac 11

Chit xtc tic CLI ENH"0SOsH duogc sir dung theo sang ché, ot nhét 1a duge
diéu ché ngay trudc khi str dung bang cach cho axit sulfuric dic (98%) phan Gng véi

trietylamin.

Phuong phap tdng hop cac dan xuét cdc din xuét 2-iminothiazolidin-4-on (Chu
tric I) va dan xut ctia n6 1a 5-benzyliden-2-iminothiazolidin-4-on (CAu trtic 1I) theo
sang ché, cho phép chu dong tbng hop san pham c6 cAu tric mong mudn, bing cich
chon tdc nhan. Phan ung c6 hi€u suit san phém tir 72 dén 96%, chi chira mot déng phan

va khong phai qua budc phén 1ap dé thu dong phan mong mudn.

Cic din xuit 2-iminothiazolidin-4-on va S-benzyliden-2-iminothiazolidin-4-on la
nhitng hgp chét di vong c6 phé hoat tinh sinh hoc rdng, nhiéu hop chét ¢c6 dic tinh duoc

hoc dic biét, duge sir dung hi€u qua trong 'y hoc.
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Vi du thuc hién sang ché
Vi du tong qudt 1: T éng hop cdc dén xudt 2-iminothiazolidin-4-on (Céu tric I)

Cho 20 mmol 1-akyl(aryl)-3,3-dimetylthioure (tdc nhan 1), 20 mmol 2-clo-N-
alkyl(aryl)acetamid (tac nhén 2), 30 mL dioxan vao binh ciu 2 ¢b 100 mL c6 lip sinh
han hdi luu; hdn hop duge dun hdi lru trén bép khudy tir trong thoi gian 90 phut. Qua
trinh phéan tmg dugc theo doi bing TLC sir dung hé dung moi hexan:etyl acetat ty 1€ 4:1
theo thé tich. Sau khi phan tmg két thic, d& ngudi hdn hep dén nhiét do phong rdi khudy
v6i nuée lanh khéi hwong glp ddi trong khoang 10 phut.

Trudng hop tac nhan 1 (thioure 3 1in thé) chira gde alkyl tir Cr dén C7 hoic aryl,
con tac nhan 2 (2-clo-N-alkyl(aryl)acetamid) chira gbc aryl, san phém tao thanh 1a chét
ran. Khi do, tién hanh loc két taa trén phéu Buchner, rira béng nuée dén pH trung tinh;
sdy kho; két tinh lai san phdm tho trong etanol thu dugc san phim 2-iminothiazolidin-

4-on sach, dang ran.

Truong hgp tac nhan 1 chua gbc aryl hodc gbc alkyl tir Ci dén C7, thc nhan 2 chira
gbc alkyl tir C; dén C7, san phém tao thanh Ia chit 16ng. Khi do, tién hanh chiét hén hop
3 14n bang etyl acetat, mdi 1an 20 mL; gop dich etyl acetat 3 1in chiét, 1am kho bang
Na;SO4 khan; cit loai dung mdi etyl acetat; tinh ché bang sic ky cdt silica gel véi hé
dung moi hexan:etyl acetat ty 1€ 8:1 theo thé tich. San phim 2-iminothiazolidin-4-on thu
duogc dang dau sanh, trong, mau vang,.

Vi du 1: Téng hop hop chét 2-[(Z)-(phenylimino)]-3-(4-flophenyl)thiazolidin-4-on (Ia)

Tién hanh téng hop hop din xuét 2-[(Z)-(phenyl)imino]-3-(4-flophenyl)thiazol-
idin-4-on (Ia) v6i cdc bude nhu néu trong Vi du tbng quat 1. Trong do, 1,1-dimetyl-3-
phenylthioure 3,6g (20 mml), 2-clo-N-(4-flophenyl)acetamid 3,77g (20 mmol). Sau khi
phén Uung két thiic, xir Iy nhu quy trinh tbng quét 1, thu duoc san phim Ia; Hiéu suét
5,29 g (92%); Te, 170-172°C.

3

R 18 5
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6 3N
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TH-NMR (DMSOus; 8, ppm; J, Hz): 7.48 (m; 2H, H2» 67), 7.36 (m; 4H, H» ¢, 37,
57), 7.10 (t; 1H, Ha; 3] =5.4 Hz), 6.87 (d; 2H, Hsz, 5; 3]=5.4 Hz); 4.15(s; 2H, 2Hs). ESI-
- MS (m/z, %): 286[M]"(83); 212[M-COCH:S]"(28); 167[M-CH,CO-C¢Hs]"(100).

Vi du 2: Téng hop hop chit 2-[(Z)-4-Flophenylimino)]-3-Phenylthiazolidin-4-on (Ib)

Tién hanh tdng hop din xuét 2-[(Z)-4-Flophenyl)imino]-3-Phenylthiazolidin-4-on
(Ib) v6i cac bude nhu néu trong Vi du tbng quat 1. Trong do, 1-(4-flophenyl)-3,3-
dimetylthioure 3,98g (20mmol), 2-clo-N-phenylacetamid 3,39g (20mmol). Sau khi phan
tng két thic, xt Iy nhu quy trinh Vi di tong quét 1, thu dugc san pham Ib; Hiéu suit
5,17g (90%); Tne, 141-142°C.

3 2 L5
4 3 S’>4:
F sz"\ 1 O
a 3N

5
" 6

b 2
. 5

4"

IH-NMR (DMSOgs; 8, ppm; J, Hz): 7.52 (m; 2H, Hy, %), 7.43 (m; 3H, H3~47,57),
7.16 (t; 2H, Hy',s; °J=5.4 Hz), 6.90 (m, 2H, Hx¢); 4.17 (s; 2H, 2H5s); ESI-MS (m/z, %):
286 [M]7(100); 212 [M-COCH,S](30); 149 [M-CH,CO-CsHsF]"(42); 122 [M+H-
COH2S-NCgHs]".
Vi du 3: Tong hop hop chét 3-(4-Bromphenyl)-2-[(Z)-(metoxyphenyl)imino]thiazol-
idin-4-on (Ic)

Tién hanh téng hop hop dan xult 3-(4-Bromphenyl)-2-[(Z)-(metoxyphenyl)-
imino]thiazolidin-4-on (Ic) vdi cac bude nhu néu trong Vi du tong quét 1. Trong do,
1,1-dimetyl-3-(4-metoxyphenyl)thioure 4,20g (20 mmol), 2-clo-N-(4-bromphenyl)-
acetamid 4,97g (20 mmol). Sau khi phan tmg két thic, xir 1y nhu quy trinh Vi du tong
quét 1, thu dugc san phim Ic; Hiéu suét 6,78g (86%); Tnc98-99°C.

3

Co 1S 5
: 3 4
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5
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IH-NMR (DMSOQOus; 8, ppm; J, Hz): 7.73(d; 2H, Ha", 6, 3]=10 Hz), 7.40 (d; 2H,
Hs-s; 31=10), 6.91 (d; 2H, Hx,6; *J =10 Hz), 6.83(d; 2H, Hs: 5,°J=10 Hz), 4.15 (s, 2H,
Hs), 3.74(s; 3H, CH30); ESI-MS (m/z, %): 377 [M+H]" (80), 303[M-SCH2CO]*(50),
165[M-B;CsHsNCOCH:]*(60),136 [M+2H-CsHsNCOCH,-CH30]"(100).

Vi du 4: Tbng hop hop dan xuét 2-[(Z)—(4-bromphenyl)imino]-3-(4-met0xypheny1)-
thiazolidin-4-on (Id)

Tién hanh téng hop hop chit 2-[(Z)—(4-br0mpheny1)imino]-3-(4-metoxypheny1)-
thiazolidin-4-on (Id) véi cac budc néu trong Vi du tong quat 1. Trong do, 1-(4-brom-
phenyl)-3,3-dimetylthioure 5,18g (20 mmol), 2-clo-N-(4-metoxyphenyl)acetamid 3,992
(20 mmol). Sau khi phan tmg két thiic, xir ly nhu quy trinh Vi du tdng quat 1, thu dugce
* san phém Id; Hiéu suét 8,33g (84%); Tac, 124-125°C.

3 2 L5
4 3 S~_>4:
Br Nﬁ\ 1 O
6 3N

5' "
a 27 )P
3" 5"
4"
OCHj3 1d)

IH-NMR (DMSOus: 8, ppm; J, Hz): 7,42(t; 2H, Ho, ¢; *J=8,5 Hz); 7.23(t; 2H, H-,
1 31=8.5 Hz): 6,97(t; 2H, H 5,31=9.0 Hz), 6,75(t, 2H, Hs,J=9 Hz); 4,07(s, 2H, 2Hs);
3.71(s, 3H, OCHs); ESI-MS (m/z, %): 379[M-+H]"(100).

Vi du 5: Téng hop hop chét 3-phenyl-2-[(Z)-propyl)imino]thiazolidin-4-on (Te)

Tién hanh tdng hop hop chit 3-phenyl-2-[(Z)-propyl)imino]thiazolidin-4-on (le)
Vi cac budce néu trong Vi du téng quat 1. Trong do, 1,1-dimetyl-3-propylthioure 2,92g
(20 mmol), 2-clo-N-phenylacetamid 3,39g (20 mmol). Sau khi phan tmg két thac, xur ly
nhur quy trinh Vi dy tdng quat 1, thu dugc san pham le; Hi¢u sut 3,88g (83%); Tne, 143-
145°C.

3 2 52
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TH-NMR (DMSOus; 8, ppm; J, Hz): 7.47(t; 2H; Hy, 67 2J=10), 7.40 (t; 1H; He;
3J=10 Hz), 7.25 (d; 2H; Hz,5; *J=10 Hz) , 4.14 (s; 2H, 2Hs), 3.14(t; 2H, Hr; *J=6 Hz),
1.47(h; 2H, Hy; 3J=6 Hz), 0.82(t; 3H, Hs’; 3J=6 Hz); ESI-MS (m/z, %): 234[M]*(95),
205[M-CO]*(100), 177[M-C3H7N]"(45).

Vi du 6: Tong hop hop chét 2-[(Z)-(phenylimino)]-3-propylthiazolidin-4-on (If)

Tién hanh tdng hop hop chét 2-[(Z)-(phenyl)imino]-3-propylthiazolidin-4-on (If)
v6i cac budce néu trong Vi du tong quat 1: Trong do, 1,1-dimetyl-3-phenylthioure 3,6g
(20 mmol), 2-clo-N-propylacetamid 2,71g (20 mmol). Sau khi phan tng két thic, xt Iy
nhu quy trinh Vi du tbng quat 1, thu duoc san pham If; Hiéu suit 3,74g (80%). San

pham ¢ dang dau sénh mau vang da cam.

3 2 52
atie®
5\ =g 3

1|I 3“
lf 2II

'H NMR (DMSOqs. 5, ppm; J, Hz): 7.36 (t; 2H, Hx, 6; *J=7.5 Hz), 7.16 (t; 1H,
H4’: 37=7.5 Hz), 6.92 (d; 2H, Hy, Hs; 3J=7.5 Hz), 4.03(s; 2H, 2Hs), 3.69(t; 2H, Hi;
3J=7.5 Hz), 1.79 (h; 2H, Hy; 1= 7.5 Hz), 1.00 (t; 3H, Hs~; °J=7.5 Hz); ESI-MS (m/z,
%): 234[MJ*(50), 192[M-CH2CO]*(70), 118[M+H-C3Hy-COCH,S]"(100).
Vi du tong qudt 2: T ong hop dén xuiit 5-benzyliden-2-iminothiazolidin-4-on (Céiu triic IT)

Cho 10 mmol din xuét 2-iminothiazolidin-4-on (Céu trac I), 10 mmol benzaldehyd
thé va 40 mol% xtic tac CLI [EN'H “OSOsH] vao binh cdu 2 ¢d dung tich 50 mL.
Khudy va dun hdn hop & 110°C trong 90 phuat. Phan tng két thiic, dé ngudi vé nhiét do
phong. Khudy h&n hop phan tmg v6i mot lugng nuée da nghién nho khéi lugng gap doi
trong khoang 10 phut; loc két tha trén phéu Buchner; rira vai lan béng nudc lanh dé loai
bé CLI du rdi sdy kho san pham thd; két tinh lai trong etanol thu duge dan xuét 5-ben-
zyliden-2-iminothiazolidin-4-on (Cu trac 1) tinh khiét.

Trong trudng hop nguyen liéu dAu 1a chét rin kho néng chay, thAm w6t hon hop

phan ing bing mdt lwong nhd dung moi, nhu dioxan.

Vidu 7. Téng hop chét xtc tac CLI trietylamoni hydrosunphat EtsN'H "OSOsH
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Nho giot tir tir axit sulfuric ddc (98%) vao trietylamin (Et;N) theo ty 1€ mol 1/1;
khudy & nhiét d6 60°C trong 1 gi®; nho giot xong axit sulfuric, khudy tiép & 70°C thém
| git nita. Sau d6 lam kh nuée bang ¢b quay & 80°C dudi dp suét thép cho dén khéi
lwong khong ddi. Hiéu sut Et;N*HOSOsH dat 98%; Tae, 47-48°C; IH-NMR (500 MHz;
DMSOus; 8, ppm; J, Hz): 1,18 (t; 9H, 3 CHs; 3J=8 Hz), 3,07 (q; 6H, 3CHy; *]=8 Hz), 8,79
(s; 1H, NH).

Vi du 8: Téng hop hop chat 5-[(Z)-benzyliden-2-[(Z)-(phenyl)imino]—3-phenyl-
thiazolidin-4-on (I1a)

Tién hanh tdng hop din xuét 5-[(Z)-benzyliden-2-[(Z)-(phenyl)imino]-3-phenyl-
* thiazolidin-4-on (IIa) v&i cdc bude néu trong Vi du 1 va Vi du tong quét 2. Trong do, 2-
[(Z)-(phenyl)imino]-3-(phenyl)thiazolidin-4-on (CAu trac I) duge tong hop tir Vi du 1,
2,68g (10 mmol), benzaldehyd 1,06g (10 mmol), chét xuc tic EtsN*H "OSO3H thu dugc
tir Vi du 7, 40% mol. Sau khi phan tng két thic, xt Iy nhu quy trinh Vi du tdng quat 2,
thu duoc san pham Ila; Hiéu suét 2,92g (82%); T°nc, 196-198°C.

TH-NMR (500 MHz; DMSOus; 6, ppm; J, Hz): 7.82 (s; 1H, Hg), 7.58 (m; 6H,
Hy 672375 6+); 1.50 (m; 3H, Hav 4 57), 7.44 (d; 1H, Ha, 3]=7.2Hz,); 7,39 (d; 2H,
Hy,¢.3] = 8.0 Hz), 7.18 (t; 1H, Ha'; 37 =17.4 Hz), 6.98 (d; 2H, Hz 5; °] = 8.0 Hz); ESI-
MS (m/z, %): 357 [M+H]" (100).
Vi du 9: Téng hop hop chat 5-[(Z)-(4-clobenzy1iden)]-3-(4-ﬂopheny1)-2-[(Z)-
(phenyl)imino]thiazolidin-4-on (IIb)

Tién hanh tdng hop din xudt 5-[(Z)-(4-clobenzyliden)]-3-(4-flophenyl)-2-[(Z)-
(phenyl)imino]thiazolidin-4-on (IIb) v6i cac bude néu trong Vidu 2 va Vidu tbng quét
2. Trong do, 3-(4-ﬂ0pheny1)—2-[(Z)-pheny1)imino]thiazolidin—4-on (Chu trac I) dugc
téng hop tir Vidu 2, 2,87g (10 mmol), 4-clobenzaldehyd 1,24g (10 mmol), chét xtc tac

23



49217 s

" Et;N*H "0SO0sH thu duge tir Vi du 7, 40% mol. Sau khi phan (mg két thic, xir 1y nhu
quy trinh Vi du tbng quat 2, thu dugc san pham IIb; Hiéu suit 2,18g (78%); T°nc, 148-
149°C.

TH-NMR (500 MHz; DMSOus; 8, ppm; J, Hz): 7.82 (s; 1H, He); 7.63 (m; 2H,
Hz»5+); 7.58 (m; 4H, Ha 67, 37,57); 7.40 (m; 4H, Hy o6 67); 7.18 (t; 1H, Ha; =174
Hz,); 6.97 (d; 2H, Hy-5; J = 7.4 Hz); ESI-MS (m/z, %): 409[M+H]* (100), 335 [M+H-
CeHs]" (55), 314[M-FCsHa]"(20).

Vi du 10: Téng hop hop chét 5-[(Z)-(4-metylbenzyliden)]-2-[(Z)-(4-nitrophenyl)-
imino]-3-phenylthiazolidin-4-on (Ilc)

Tién hanh téng hop hop chit 5-[(Z)-(4-metylbenzyliden)]-2-[(Z)-(4-
nitrophenyl)imino]—3—phenylthiazolidin-4-on (IIc) v6i cac bude néu trong Vidu 3 va Vi
du tong quat 2. Trong do, 2-[(Z)-(4-nitrophenyl)imino]-3 -phenylthiazolidin-4-on (Chu
trac 1), 3,13g (10 mmol), 4-metylbenzaldehyd 1,20g (10 mmol), chét xuc tac EN'H -
0SO;H thu dugc tir Vi du 7, 40% mol. Sau khi phan tng két thic, xtr ly nhu quy trinh
Vi du tdng quét 2, thu duge san pham Ilc; Hiéu suat 2,90g (70%); T°ne, 194-195°C.
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IH-NMR (500 MHz; DMSOus; 8, ppm; J, Hz): 8.27 (d; 2H, Hz.s; °J = 10 Hz,),
7.85 (s, 1H, H), 7.58(m; 4H, HC2 5 2"6"). 7.48 (m; 3H, Ha~ 47, 57); 7.32 (d; 2H, Ha 63
33 = 10 Hz.); 7.23 (d, 2H, Hy»5»; 37 = 10 Hz,); 2.34 (s, 3H, CHz); ESI-MS (m/z, %):
A16[M+H]" (100), 240[M+H-CH3C¢H:CHCSCO]"(20), 177[M+H-O:NCHNCN-
CeHa]*(15), 149[M+H- O:NCeHsNCNC6HsCOJ*(35).

Vi du 11: Téng hop hop chit 3-(4-bromphenyl)-5-[(Z)-(3,5-ditert-butyl-4-
hydroxybenzyliden)]- 2-[(Z)-(4-metoxyphenyl)imino]thiazolidin-4-on (I1d)

Tién hanh tdng hop hop chat 3-(4-bromphenyl)-5-[(Z)-(3,5-ditert-butyl-4-
hydroxybenzyliden)]-2-[(Z)-(4-metoxyphenyl)imin0]thiazolidin—4-on (IId) v6i cac
buéc néu trong Vi du 4 va Vi du tbng quat 2. Trong do, 3-(bromphenyl)-2-[(Z)-(4-
metoxyphenyl)imino]thiazolidin-4-on (CAu trac I), 3,77g (10 mmol), 3,5-ditert-butyl-4-
hydroxybenzaldehyd 2,34g (10 mmol), chat xuc tac EisN'H “OSOsH thu duoc tir Vi du
7, 40% mol. Sau khi phan tng két thac, xir ly nhu quy trinh Vi du tdng quét 2, thu dugc
san phém I1d; Hiéu suét 4,15 g (72%); Tnc, 178-1 80°C.

'H-NMR (500 MHz; DMSOgs; 6, ppm; J, Hz): 7.75 (m; 3H, H3576), 7.71 (s; 1H,
OH), 7,50 (d; 2H, HCy», 63 J = 10Hz), 736 (s; 2H, HCx), 6.94 (s, 4H, H3'52767);
375 (s, 3H, OCHs), 136 (s, 18H, 6CHs); ESI-MS (m/z, %): 593[M+H]" (100),
438[M+H-BrCeH4]"(15).
Vi du 12: Téng hop hop chit 5-[(Z)-benzyliden-)]-2-[(Z)-(propylimino)]-3-phenyl-
thiazolidin-4-on (Ile)

Tién hanh tdng hop hop chdt 5-[(Z)-benzyliden-2-[(Z)-(phenyl)imino]-3-

phenylthiazolidin-4-on (Ila) v6i cac budc néu trong Vi du 1 va Vi du téng quét 2. Trong
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d6, 2-[(Z)-(propyl)imino]-3-phenylthiazolidin-4-on (Chu trac I), 2,34g (10 mmol),
benzaldehyd 1,06g (10 mmol), chét xtc tac EtsNTH “OSOsH thu dugc tir Vi du 7, 40%
mol. Sau khi phan Umg két thuc, xtr Iy nhu quy trinh Vi du tbng quat 2, thu dugc san
pham TId; Hiéu suét 2,25g (71%); T°nc, 135-136°C.

4 3

TH-NMR (500 MHz; DMSOgs; 6, ppm; J, Hz): 7.76(s; 1H, He), 7.70(d; 2H, Ha~,
¢ 31=5.6 Hz), 7.57 (m; 3H, Hs», 4, 5), 7.52(m; 3H, H3~, 4,57), 1.38(d; 2H, Ho~, 6
3J=7.0), 1.56(t; 2H, Hy>; 3J=5.6 Hz), 1.26(h; 2H, H»: 3J=5.6 Hz), 0.86(t; 3H, Hz-; 3J=5.6);
ESI-MS (m/z, %): 345[M+Na]"(43), 302[M-+Na-C3H7]"(100).

Hiéu qua dat dwgrc ciia che:

Phuong phap tong hop theo sang ché, trén co sé phan ung gitta thioure 3 1an thé
1-alkyl(aryl)-3,3-dimetylthioure vdi 2-clo-N-alkyl(aryl)acetamid thu dugc cac dan xuét
7-iminothiazolidin-4-on (CAu tric T) véi hidu suét dat tir 72% dén 96%, chi chira 1 dong
phén duy nhét; nho d6, da tranh dugce viéc phai tach ddng phan khong mong mudn. Phan
ung dugc thuc hién trong diéu kién binh thudng, khong st dung xuc tac, nén san phém

tranh dugc roi ro ton du tap chét.

Phuong phép tong hop cac din xuét 5-benzyliden-2-iminothiazolidin-4-on (Ciu
truc II) theo sang ché trén co s& phan (g ngung tu gilra cac dAn xuét 2-iminothiazolidin-
4-on (Chu tric I) v6i benzaldehyd thé sir dung xtc tac CLI EtzN'H "OSO3H véi hiu
suét tir 70% dén 92%, cho phép phét trién ngudn san pham tir cac hop chit chét di vong
tinh khiét, thich hop lam tién chét dé bao ché thudc dung trong y hoc. Xc tac chét 16ng
ion EN'H “OSOsH d& didu ché, d& thu hoi tai sit dung, gitip rat ngan thoi gian phan
g tir 3 dén 10 1in so v&i phuong phép thong thuong (1,5h so véi 5-1 5h), cho phép tiét

kiém chi phi, nhan luc va ning lugng.
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Viéc st dung cac nguyén li€u dau vao d& tong hop, than thién hon v6i mdi truong,
cho phép thu dugc san phdm c6 do tinh khiét cao. Pic biét, phan Gmg gitta thioure 3 lan
thé (1-alkyl(aryl)-3,3-dimetylthioure) véi 2-clo-N-alkyl(aryl)acetamid tao ra san phim
chi gém 1 ddng phéan 2-iminothiazolidin-4-on duy nhét, da giai quyét triét dé kho khin
cua qua trinh tinh ché do tao thanh hdn hgp san phim gbm 2 ddng phan trong cac phuong
phép theo tai li€u. Didu nay cho phép don gian héa quy trinh san xuét cac dan xuit 2-
iminothiazolidin-4-on va 5-benzyliden-2-iminothiazolidin-4-on, g6p phan hién thuc hoa

kha nang trién khai sén xuét ing dung dé phat trién nguyén liéu cho dugc pham.
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YEU CAUBAO HOQ

1. Phuong phap téng hop cac dan xuét 2-iminothiazolidin-4-on ¢6 cdu tric I:

1 5
2 S 4
Ry(Ro)—N={, _\ﬁ—o
3N
R2(R1) (cAu trtic T)

~ trong d6 phuong phéap nay bao gdm budc cho cdc tac nhin thioure 3 1an thé (1-R1(R2)-
3,3-dimetylthioure) phan tng v6i cac tdc nhén 2-clo-N-R2(R1)acetamid, trong do:

- cac gbe Ry, R, clia tac nhén thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) va tic nhan
2-clo-N-Ra(Ry)acetamid doc 14p la géc hydrocacbon dugc chon tir cac nhom bao gém
alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tu Cy dén C7; cycloalkyl; cac vong
phenyl(heteryl); cac vong aryl chira tir 1 dén 3 nhom thé nhu hydro, céc alkyl, nhu metyl,
etyl, cac halogen nhu Br, Cl, F, I, nhém cacboxyl, nhém hydroxyl, ciac nhom alkoxy,
nhu MeO, EtO; cac nhom este, nhu COOMe, COOFt, cac nhom alkylamino, nhu
MeNH, EtNH, cac nhém acyl, nhu MeCO, EtCO, cac nhom acylamino, nhu MeCONH,
EtCONH;

- c4c tac nhan thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) duoc tao ra bang cach dun
hdi luu hdn hop amin bac I (Ri(R2)NH>) véi tetrametylthiuram disulfid (Thiuram D)
theo ty 1€ mol tuong Gng tr 2/1 dén 1/1 trong dung moi hiru co dugc chon tr nhém bao

gom etanol, dioxan, DMF, benzene, hodc toluen;

-ty 18 mol gifta c4c téc nhan thioure 3 1an thé (1-Ri(R2)-3,3-dimetylthioure) va céc tac
nhan 2-clo-N-Ra(Ri)acetamid 1a 1/1 dén 1/1,5, va phan tng dugc thuc hi¢n trong dung -
méi hitu co duge chon tir nhom bao gf)m aceton, THF, diclometan, cloroform, etanol,
dioxan, hodc toluen; trong diéu kién dun hoi luu & nhiét do soi cia hdn hop véi thoi gian

phan Umg tir 60 dén 120 phut; trong diéu kién khong ¢6 mat cia chét xuc tac.

2. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gbm budc thu séan pham
0 dang ran béng cach loc phén két tua; séiy kho va két tinh lai trong etanol dé thu san
pham 1a dan xuét 2-iminothiazolidin-4-on (cau trtic 1) tinh sach & dang ran.

3. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gdm budc chiét bang

etyl acetat, sau d6 lam kho béng Na»SO4 khan rdi cit loai dung mdi, tinh ché lai béng
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sic ky cot silica gel véi hdn hop dung moi hexan:etyl acetat ty 1€ 8:1 theo thé tich, dé
thu san pham 12 dan xut 2-iminothiazolidin-4-on (c4u trtc I) tinh sach ¢ dang 16ng.

4. Phuong phap tdng hop cac din xuét 5-benzyliden-2-iminothiazolidin-4-on co cAu tric
II:

A
S
Rs ™ /—Rs
1
5%,
Ry(Rp)—N=L_ Y0
3N
Ra(R1) (CAu trac 1)

trong d6 phuong phép nay bao gbm cac budc:

a) tong hop cac dAn xuét 2-iminothiazolidin-4-on c6 ciu tric I:

1 5
2S 4
RiRa-N2L Yo
3
Ro(R1)  (Chu tric 1)

trong d6 budc nay bao gbém viéc cho cac tac nhén thioure 3 lan thé (1-R1(R2)-3,3-

dimetylthioure) phan tng v6i cdc tdc nhan 2-clo-N-Ra2(R1)acetamid, trong do:

- c4c tac nhan thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) dugc téng hop bang cach
dun hdi luu hdn hop amin bac I (Ri(R2)NH2) véi tetrametylthiuram disulfid (Thiuram
D) theo ty 1& mol twong ung tir 2/1 dén 1/1 trong dung mdi hitu co dugc chon tir nhom

bao gom etanol, dioxan, DMF, benzen va toluen;

- cac gbe R, R, cua téc nhan thioure 3 1an thé (1-R1(R2)-3,3-dimetylthioure) va tdc nhén
2-clo-N-Ra(Ry)acetamid nay doc lap la gbc hydrocacbon dugc chon tlr cac nhém bao
gdm alkyl, nhu metyl, etyl, propyl, isopropyl va butyl tir C; dén C7; cycloalkyl; cac gbe
phenyl(heteryl); cac gbc aryl chira tir 1 dén 3 nhom thé nhu hydro, cic nhom alkyl, nhu
etyl, etyl, cac halogen, nhu Br, Cl, F, I, nhém cacboxyl, nhém hydroxyl, cac nhém
alkoxy, nhu MeO, EtO, cac nhém este, nhu COOMe, COOE, cac nhom alkylamino, nhu
MeNH, EtNH, cac nhém acyl, nhu MeCO, EtCO, cac nhém acylamino, nhu MeCONH,
EtCONH;
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- ty 1& mol gifra cac tac nhén thioure 3 14n thé (1-R1(R2)-3,3-dimetylthioure) v6i cac tac
nhan 2-clo-N-Ra(Ri)acetamid 1a 1/1 dén 1/1,5 va phan tng dugc thyc hién trong dung
méi hiru co duge chon tir nhom bao gém aceton, THF, diclometan, cloroform, etanol,
dioxan, hoac toluen; trong diéu kién dun hoi lwu & nhiét do soi cia hon hop véi thoi gian
phan tng tir 60 dén 120 phut; trong diéu kién khong c6 mat ciia chét xuc téc;

b) phan tng ngung tu gitta cac din xudt 2-iminothiazolidin-4-on c6 cu triic I véi cac
benzaldehyd thé sir dung xtc tac chét 16ng ion 1a trietylamoni hydrosunphat (EtsN'H -
0OSOs3H) xay ra theo so dd (5) sau:

Ry
ﬁxf‘&%
g P
58 A entmosos A *\32
Ry(Ry)—N==_ =0 =+ O “ty S04 ¥ Rs
R3(R 5 5 {
A RiRy)~N=4  2=0
Caurac B " ;
Benzaldehyd thé Cau tric I iig{izg)
trong do:

- céc gbe Ry, Ry dde 18p 1a cac gbc hydrocacbon dugc chon tir cic nhém bao gbm alkyl,
nhu metyl, etyl, propyl, isopropyl va butyl tir C; dén C7; cycloalkyl; cac vong
phenyl(heteryl); cac vong aryl chua tir 1 dén 3 nhém thé nhu hydro, cac nhom alkyl,
nhu metyl, etyl, cac halogen, nhu Br, CL F, I; nhoém cacboxyl, nhom hydroxyl, cdc nhom
alkoxy, nhu MeO, EtO; cac nhom este, nhu COOMe, COOEt; cac nhom alkylamino,
nhu MeNH, EtNH; c4ac nhom acyl, nhu MeCO, EtCO; cdc nhém acylamino, nhu
MeCONH, EtCONH; R3, R4, Rs 1a cdc nhoém thé doc 1ap bao gﬁ”)m hydro, cac nhém
’ alkyl, nhu metyl, etyl, cdc halogen, nhu Br, Cl, F, I, nhém cacboxyl, nhom hydroxyl,
| cac nhom alkoxy, nhu MeO, EtO, cac nhom este, nhu COOMe, COOEt cac nhoém
alkylamino, nhu MeNH, EtNH, cdc nhom acyl, nhu MeCO, EtCO, cac nhom acylamino,
nhu MeCONH, EtCONH;

- ty 1& mol gifta 2-iminothiazolidin-4-on va benzaldehyd thé 1a 1/1, va chét xuc tac chét
16ng ion EN'H “OSOsH duoc st dung v6i ham lugng 20% mol dén 80% mol; phan
g dugc thuc hién trong diéu kién khong dung méi; trong truong hop cac téc nhén la
chét rdn kho néng chay, hdn hop dugce thAm w6t bang lugng dung moi t6i thiéu, nhu

etanol, dioxan, cloroform hodc dimetylformamid; phan Gng dugc thuc hién béng cach
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* khudy tron hdn hop & nhiét do 80°C dén 120°C trong thoi gian tir 60 phut dén 120 phut

d8 thu duoc cac din xuat 5-benzyliden-2-iminothiazolidin-4-on c6 chu trac IL.

5. Phuong phap theo diém 4, trong d6 phuong phap nay con bao gdm cdng doan thu san
phém 1a dén xuét 2-iminothiazolidin-4-on ¢6 c4u trac I & dang ran, bang cach loc phan
két taa; siy kho va két tinh lai trong etanol @2 thu san phdm cau trac I tinh sach & dang
ran dé 1am nguyén liéu thuc hién phan Gmg ngung tu Knoevenagel gitta cac dan xudt 2-

iminothiazolidin-4-on ¢6 cu tric I v6i cac benzaldehyd thé.

6. Phuong phép theo diém 4, trong d6 phuong phap nay con bao gdm budc thu cac dan
xuét 2-iminothiazolidin-4-on ¢6 céu trac I bang cach chiét voi etyl acetat, sau d6 lam
kho bing Na,SO4 khan rdi ct loai dung mdi, tinh ché lai bang séc ky cot silica gel véi
hén hop dung moi hexan:etyl acetat ty 1¢ 8:1 theo thé tich, dé thu san pham c6 chu tric
I tinh sach & dang l6ng dé 1am nguyén liéu thuc hién phan ung ngung tu gita cac dan
xuét 2-iminothiazolidin-4-on c6 cau triic I v6i cac benzaldehyd thé.

7. Phuong phap theo diém 4, trong d6 sau khi phan g ngung tu két thuc, hdn hop duge
dé ngudi dén nhiét do phong, khudy véi nuée da nghién nho khéi luong gip doi; loc;
rira; va sdy kho san pham thd; két tinh lai trong etanol thu dugc san phém 1a cac dan

xuit 5-benzyliden-2-iminothiazolidin-4-on tinh sach c6 cAu trac I1.
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