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Tém tit: Hop chit ‘thiosemicarbazone (6) chira di vong sydnone dugc téng hop tur 4-
formylsydnone (4), xudt phat tir cyclohexylamine (1), thong qua day phan ng gom 4 giai doan,
bang phuong phap chiéu xa vi song, dat hiéu suit 85%. Phan g vong hoa cua nhom thioure &
thiosemicarbazone (6) voi ethyl bromoacetate trong dung méi ethanol, v6i su c6 mit ciia chit xac
tac natri acetate, trong 46 gio, nhan dugc hop chat thiazolidin-4-one (7), v6i higu suit 68%. Twong
tu, phan ing vong hoa ctia nhém imine ¢ 6 v6i anhydride acetic trong dung mdi dichloromethane,
trong thoi gian 48 gio, nhan dugc hop chét 4,5-dihydro-1,3,4-thiadiazole (8), hiéu suit 60%. Cho
thiosemicarbazone (6) phan trng véi kém acetate ¢ nhiét d6 phong, trong dung moi ethanol, trong
3 gio, thu dugc phirc chat bis[thiosemicarbazonato]k&m(II) (9), hiéu suit 80%. Ciu tao ciia cac
dan xuét thiosemicarbazone (6), thiazolidin-4-one (7), 4,5-dihydro-1,3,4-thiadiazole (8) va phirc
chit bis[thiosemicarbazonato]k&m(II) (9) dwoc xac nhan bang cac phuong phap phd hién dai (IR,

'H & 3C NMR va MS).

Tw khoa: Thiosemicarbazone, thiazolidin-4-one, 1,3,4- thiadiazole.

1. M§ dau

Sydnone 1a hop chat mesoionic dic trung,
trong phan tir c6 chira di vong 1,2,3-oxadiazoli-
5-olate v&i sy phan bd dién tich khac biét.
Chinh vi thé, sydnone va cac dan xuat cua
chdng 1a nhitng hop chit c¢é nhiéu hoat tinh sinh
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hoc nhu: Khang khuan, khang ndm, khang
viém, chéng vi rat, giam dau, trir giun san,
chéng ung thu... [1, 2]

Dan xuit thiosemicarbazone chtra di vong
sydnone duoc cho 13 hop chét co tinh chét va
hoat tinh sinh hoc da dang [3-5], c6 thé tham
gia cic phan ung khic nhau dé chuyén hoa
thanh cac hop chit thiazolidin-4-one, 1,3,4-
thiadiazole va phirc chét c6 nhiéu hoat tinh sinh
hoc quy [3,5-7] Trong nghién ciru nay, hop chat
3-cyclohexyl-4-formylsydnone  N-(2°,3°,4°,6’-
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tetra-O-acetyl-p-D-
glucopyranosyl)thiosemicarbazone (6) duoc
tong hop tir hop chat dau 1a cyclohexylamine
(1), trai qua giai doan tao thanh cac dan xuét 3-
cyclohexylnitrosoglycine (2), 3-
cyclohexylsydnone (3) va 3-cyclohexyl-4-
formylsydnone (4), sau d6 cho (4) phan Gng voi
N-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyl)-
thiosemicarbazide (5) theo phwong phap chiéu
Xa vi song, thu dugc thiosemicarbazone (6). Tt
hop chit (6) tiép tuc chuyén hoa thanh céc dan
xuat thiazolidin-4-one, 1,3,4-thiadiazole va
phirc chat bang cach thyc hién phan tng & cic
nhom lién két thiourea va imine trong phan tir
(6) vai ethyl bromoacetate, anhydride acetic va
kém acetate. Qua trinh tong hop va chuyén hoa
(6) dién ra theo so dd hinh 1. CAu tao cua cac
hop chat thiosemicarbazone (6), thiazolidin-4-
one (7), 1,3,4-thiadiazole (8) va phuc chét (9)
da tong hop, duoc kiém tra xac dinh bing cac
phuong phap phé IR, *H NMR, 2C NMR va
LC-MS.

2. Thye nghiém va két qua

DPiém noéng chay cua cac chit do bang
phuong phap mao quan trén may do diém noéng
chay STUART SMP3. Phd hdng ngoai ghi ¢
dang ép vién voi KBr trén may Impact 410-
Nicolet. Phé 'H NMR va *C NMR ghi trén
may AVANCE AV 500 Spectrometer,
BRUKER, ¢ tan s6 500 MHz, dung moi
DMSO-ds. Cac chat ding dé thi nghiém bao
gdbm: cyclohexylamine, acid monocloacetic,
acid acetic bang, ethyl bromoacetate, POClI;,
NaNO,, DMF va anhydride acetic la cac hda
chat tinh khiét, c6 ham luong 98-99,5% do
hang Merck cua Ptic san xuét.

2.1. Tong hop 3-cyclohexylsydnone (3)

Toéng hop 3-cyclohexylsydnone (3) theo
phuong phap tuong tu trong tai li¢u tham khao
[8, 9] bang cach nho tir tir dung dich gdm (0,2
mol; 19,8 g) cyclohexylamine (1) trong 20 ml
ethanol tuyét doi vao binh cau dung tich 250 ml
chta hén hop géom 0,2 mol (18,9 g)

CICH,COOQH, 0,2 mol (8,0 g) NaOH trong 200
ml nuéc. Khudy déu hon hop khoang 30 phut
1oi dun hoi luu 48 gio. Dé ngudi phan tmg, loc
rira két tua va dé kho ngoai khong khi. Nitroso
hoa bang 0,21 mol (14,5 g) NaNO, & nhiét do
05 °C thu dugc 198 g phim 3-
cylohexylnitrosoglycine mau trang, D,.= 126-
128 °C, hiéu suat 80%. Cho 0,1 mol (18,6 g) 3-
cylohexylnitrosoglycine (2) phan Gng véi 0,5
mol (47 ml) anhydride acetic trong 24 gi¢, thu
duoc 14,4 g san pham 3-cyclohexylsydnone (3)
Ia chat rin mau trang, b= 45-46 °C, hiéu
sut 86%.

2.2. Téng hop 3-cyclohexyl-4-formylsydnone (4)

Téng hop 3-cyclohexyl-4-formylsydnone
(4) theo phuong phap tuong ty ¢ tai liéu tham
khao [8, 9]: Cho vao binh cau 2 ¢ dung tich
100 ml, c6 lap phéu nho giot, nhiét ké, may
khuay tur: 0,05 mol 3-cyclohexylsydnone (3) va
0,25 mol (20 ml) DMF. Khuay va 1am lanh hdn
hop phan ung xuéng nhiét d6 nho hon 10 °C.
T phéu nhé giot, nho tir tir 0,15 mol (15 ml)
POCl; dd dugc 1am lanh dén 10 °C vao hén hop
phan wng, sao cho nhi¢t do phan ung khong
vuot 20 °C. Sau khi nho hét POCI5, khuay tiép 1
gio ¢ nhiét do phong, sau do nang nhiét do 1én
50-60 °C va khudy trong 4 gio cho dén khi hdn
hop phan ung tré thanh dung dich mau nau tim.
Dé nguoi roi dd hdn hop phan tng vao cdc
chira 200 ml dung dich bdo hoa cua natriacetat
trong nudc da, khudy va tiép tuc trung hoa hon
hop phan ung bang CH;COONa.3H,0 dén pH
= 6, dé tao két tua san pham. Loc, rira két tua,
két tinh lai trong ethanol 96%, thu duoc 4,8 g
san phém mau tréng, hiéu suét 50%, Pn; = 94-
96 °C.

2.3. Tong hop 3-cyclohexyl-4-formylsydnone N-
(2°,3°,4°,6 -tetra-O-acetyl-#-D-glucopyra-
nosyl)thiosemicarbazone (6)

3-Cyclohexyl-4-formylsydnone ~ N-(2°,3°,
4’ 6’-tetra-O-acetyl-p-D-glucopyranosyl)
thiosemicarbazon (6) tong hgp theo phwong
phap chiéu xa vi séng tuong ty nhu tai liéu
tham khao [8, 9] Tu 2 mmol (0,392 g) 3-
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cyclohexyl-4-formylsydnone (4), 20 ml ethanol
tuyét doi va 2 mmol (0,842 g) N-(2,3,4,6-tetra-
O-acetyl-p-D-glucopyranosyl)
thiosemicarbazide (5). Tién hanh chiéu xa vi
song ¢ 600 W, trong 30 phut, thu dugc 1,2 g
san pham (6) mau vang sang, hiéu suat 85%,
D= 126-128 °C. Pho IR: vc-o ester & 1746 cm™
! Veen 6 1600 cm ™!, vyn & 3365 va 2942 cm !,
Phé 'H: NH-2 (12,07 ppm), NH-4 (8,21 ppm;
1H), H-1" (5,97 ppm; 1H), H-2" (4,93 ppm;
1H), H-3°(5,44 ppm; 1H), H-4’ (5,10 ppm; 1H),
H-6’a,b (4,19 ppm; 1H; 3,97 ppm; 1H), CH=N
(7,86 ppm; 1H), H-1">>-H-6""" (5,29 ppm - 1,29
ppm; 6H), cac nhém CH3CO (2,00-1,95 ppm;
12H). Phé 13C: C=S (177,8 ppm), CH;CO
(169,9-169,3 ppm), CH=N (130,8 ppm), C-1’ -
C-6> (81,2 — 61,7 ppm), C-4* (101,5 ppm), C-
5’ (166,6 ppm), C-1’> - C-6" (63,6 — 30,0
ppm), CH5CO (20,4-20,3 ppm). Phd MS: (M-
H)* = 598.

24. Tong hop  2-[(3-cyclohexylsydnon-4-
ylmethylen)hydrazono]-3-(2°,3",4",6 -tetra-O-
acetyl-$-D-glucopyranosyl)thiazolidin-4-one (7)

Cho vao binh cau dung tich 50 ml hén hop
phan tmg gdm 1 mmol (0,599 g) 3-cyclohexyl-
4-formylsydnone N-(2°,3°,4°,6’-tetra-O-acetyl-
B-D-glucopyranosyl)thiosemicarbazone (6), 1,5
mmol (0,25 g; 0,16 ml) ethyl bromoacetate, 3
mmol (0,25 g) natri acetate khan, 15 ml ethanol
tuyét d6i va 0,5 ml acid acetic bang. Pun céch
thuy hoi luvu phan tmg & nhiét do 80-85 °C trong
thoi gian 45-46 gid. Sau d6 d6 hdn hop phan
g ra cbc chira 150 g nude da, khudy déu cho
két tua tach ra. Loc, rira két tua, tinh ché lai san
phim bing cach khudy ky trong ethanol 10% dé
loai bo thiosemicarbazone chwa phan tng hét,
sau do loc, rtra béng nude cét, két tinh lai san
pham trong ethanol 80%. Say kho ¢ nhiét do
khoang 50 °C, thu dugc 0,420 g san phdm mau
vang sang, hiéu sudt 68%, D, = 120-122 °C.
Phé IR: veo (ester) & 1759 cm™' va 1228, 1053
cm™', vieanns) 6 1620 cm . Pho *H: CH=N (8=
8,03; 1H); H-1" (6= 6,03; 1H); H-2°(5,91; 1H);
H-3’(6=6,38;1H); H-4°(6=5,46-5,52; 1H); H-5’
(6=5,72; 1H); H-6’a, H-6’b (6=4,46; 1H; 4,45-

4,38; 1H); H-1’, H-2"’, H-3"’, H-5"", H-
6°’(8=2,50-1,26; m; 11H); CH,CO (5=1,99-
1,91; m; 12H). Phé *C c6 C-4 (5=171,5ppm),
C-2, C-5 (8=163,6; 31,6 ppm), CH=N (5=
143,4ppm), C-1°, C-2, C-3°, C-4’, C-5", C-6" (8=
79,8, 72,2, 67,0, 71,0, 63,9, 61,4 ppm), C-4", C-
5’ (8=105,3, 164,5 ppm), C-1°"’- C-6"°(127,2 —
115,4; 6C). Phd MS: (M+H)" = 640,0.

2.5. Téng hop dén xuat 4,5-dihydro-1,3,4-
thiadiazole (8)

Cho vao binh ciu dung tich 50 ml cac chat:
2 mmol 3-cyclohexyl-4-formylsydnone N-
(2°,3°,4°,6’-tetra-O-acetyl-p-D-glucopyranosyl)
thiosemicarbazone (6), 30 ml dicloromethane,
10 ml anhydride acetic. Pun hdi luu cach thuy
phan tng 48-49 gio, sau do6 dé ngudi dén nhiét
d6 phong roi d6 vao 200 ml nudc da, khudy déu
dé phan hay anhydride acetic du. Chiét san
pham bang dicloromethane 3 1dn, mdi lan 50
ml. Rira sach phan dich chiét, sau do lam khan
va cét loai dung moéi dudi ap suét giam, thu lay
phan chét ran. Két tinh lai phan chét rin trong
ethanol 96%, thu dugc 0,78 g san pham (8) la
chat ran mau vang, hi¢u sudt 60%, Dy = 129-
131°C. Pho IR: Veoogesten: 1752 cm?, veoy: 1624
cm™, vaw: 3280,8 cm . Phé 'H: nhém >CH-S-
(8 = 7,23 ppm, S, 1H), lién két -NH- (doublet;
$=7,99 ppm, 1H), lién két >N-COCHj; (5 = 1,93
ppm; 3H). Phd *C NMR: nguyén tir cac bon &
vong 1,3,4-thiadiazole: C-2 (6 = 166,9 ppm), C-
5 (5 = 58,1 ppm). Phé MS: (M+H)" = 642,0.

2.6. Tong  hop bis/3-cyclohexyl-4-
formylsydnone N-(2°,3’,4’,6 -tetra-O-acetyl-f-
D-glucopyranosyl) thiosemicarbazonato]
kem(Il) (9)

Cho vao cbc thuy tinh dung tich 250 ml cac
chat: (2 mmol) 3-aryl-4-formylsydnone N-
(2°,3’,4’,6’-tetra-O-acetyl-p-D-glucopyranosyl)
thiosemicarbazone (6), 30ml ethanol va 1,5
mmol (0,274 g) k&m(Il) acetate trong 10 ml
nudc cat. Khuay hdn hop phén tng ¢ nhiét do
phong trong 2-3 gio cho dén khi thu dwoc két
tha. Loc, rira sach két tua béng dietylete khan,
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lam kho dudi 4p sudt giam. Thu duoc 1,95 g
san pham phuc chat (9) mau vang, hiéu suit
79%, e = 110-112 °C. Pho IR: vc=o (ester):
1747 cm , Vorn): 1522 em, lién két vy
3375 cm™'. Pho 'H: NH-6 (8 58 ppm, d, 1H),
CH=N (7, 87 (s, 2H), H-1"’- H-6""" (5,3 ppm-
1,24 ppm). Ph6 ©*C: >C-S- (177,3 ppm), CH=N
(130,7 ppm), C4>*, C6> (101,6, 166,7 ppm).
Phd MS: (M+H)" = 1262,9.

3. Két qua va ban luin

D¢ tong hop thiosemicarbazone (6), chiing
t6i da tien hanh tong hop 3-cyclohexylsydnone
(3) tir cyclohexylamine sau d6 formyl hoa bang

NO
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DMF dé tao ra 3-cyclohexyl-4-formylsydnone
(4). Cho 3-cyclohexyl-4-formylsydnone (4)
phan tng voi hop chit N-(2,3,4,6-tetra-O-
acetyl-B-D-glucopyranosyl)thiosemicarbazide
(5) theo phuong phép chiéu xa vi song dé thu
dugc hop chat 3-cyclohexyl-4-formylsydnone
N-(2°,3°,4’,6’-tetra-O-acetyl-p-D-
glucopyranosyl) thiosemicarbazone (6). Chung
t0i da thuc hién cac phan ng ctia nhom thioure
va nhém imine trong phan t&r hop chat
thiosemicarbazone (6) vdi ethyl bromoacetate,
anhydride acetic, k&m acetate dé chuyén héa
thanh cac dan xuat hop chat thiazolidin-4-one
(7), thiadiazole (8) va phtrc chit kim loai (9).
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Hinh 1. Qué trinh tong hop va chuyén hoa 3-(cyclohexyl-4-formylsydnone N-(2°,3°,4°,6°-tetra-O-acetyl-B-D-
glucopyranosyl)thiosemicarbazone (6).



100 H.T. Dire, N.D Thanh | Tap chi Khoa hoc PHOGHN: Khoa hoc Tuw nhién va Céng nghé, Tap 34, S6 2 (2018) 96-103

3.1. Két qua tong hop 3-cyclohexyl-4-
formylsydnone N-(2°,3°,4’, 6 -tetra-O-acetyl-f-
D-glucopyranosyl)thiosemicar- bazone (6)

Hop chat 3-cyclohexyl-4-formylsydnone N-
(2°,3’,4°,6’-tetra-O-acetyl-pB-D-glucopyranosyl)
thiosemicarbazone (6) dwoc tong hop theo
phuong phap chiéu xa vi song. Phan tng duoc
thuc hién theo ty 1¢ dang phan tir, & nhiét do soi
cua dung mdi ethanol trong thoi gian 30 phat.
Phan ting Xay ra theo co ché cong hop-tach loai
nucleophil gita hop chat carbonyl 3-
cyclohexyl-4-formylsydnone (4) véi hop chat
glucopyranosyl thiosemicarbazide (5), xuc tac
1a acid acetic. Hiéu suat san pham thu duoc dat
85%. CAu tao cua thiosemicarbazone (6) duoc
X&c nhan bang céac dir kién phé hdng ngoai, phd
cong huong tir hat nhan va phd khdi luong.
Trong phé IR cua (6) c6 dinh hap thy dic trung
ciia nhom >C=0 (ester) & 1746 cm™, 1én két
imine (ve=y) & 1600 cm™', lién két NH c6 dinh
hap thu & 3365 va 2942 cm ™. Phé *H ¢6 céc tin
hi€u cua proton trong phan tr c6 sy phan biét
nhau rat 16 rang. Cac proton & vong gluco cho
céc tin hiéu c6 d6 chuyén dich hod hoc nam
trong vung & = 6,01-4,14 ppm. Cac proton cua
vong cyclohexyl cho tin hiéu ¢ 6 = 1,91-1,48
ppm. Tin hiéu cta proton trong lién két imin & &
= 8,07 ppm. Trong ph6 *°C, hai nguyén tir C-4”’
va C-5’ ¢ vong sydnone cho tin hiéu dac trung
6 & = 105,3 ppm va 164,5 ppm. Cac nguyén tir

AcO 5 o H
AcO 1_N

OAc

Nhém thioure

carbon trong vong gluco cé do dich chuyén hoa
hoc tai 6 = 79,8-61,4 ppm. Cac nguyén ti
carbon trong vong cyclohexyl cho tin hi¢u trong
ving & = 127,2-115,4 ppm. Phd MS c¢6 (M-H)*
= 598 tuong ung v&i khdi lwong phan tir cia
(6). Cac dit kién phd dd khing dinh ding céu
tao ciia thiosemicarbazone (6) di tong hop
duoc.

3.2. Két qua chuyén héa hop chat 3-cyclohexyl-
4-formylsydnone N-(2°,3°,4°,6 -tetra-O-acetyl-
S-D-glucopyranosylthiosemi carbazon thanh
hop chdt thiazolidin-4-one (7)

Trong phan tir hop chat chat 3-cyclohexyl-
4-formylsydnone N-(2°,3”,4°,6’-tetra-O-acetyl-
B-D-glucopyranosyl)thiosemi- carbazone (6) co
chtra hai nhom lién két 1a imine -CH=N- va
nhom thioure -NHCSNH— (Hinh 2), hai nhom
nay cd thé tham gia cac phan tng khac nhau.
Nhom thioure c6 kha ning tautomer hoa kiéu
thion-thiol 1am xuat hién nhém lién két SH co
vai tro nhu mot nucleophil, vi thé hop chat
thiosemicarbazone c6 thé phan (ng véi céc hop
chét halide [10] Nhém imine chta nguyén tir
carbon c6 tinh nucleophil cao va la mét trung
tam phan wng, tiép nhan tac nhan nucleophil, vi
vay thiosemicarbazone c6 thé tham gia phan
g déng vong ndi phan tir khi co mit cac chat
oxy hod nhe nhu FeCl; hoac anhydride
acetic [11].

Nhoém imine

Hinh 2. C4c nhém lién két dic trung trong phén tir hop chét (6).

Dé chuyén hoa hop chét thiosemicarbazone
(6) thanh dan xuit thiazolidin-4-one (7), chling
toi da cho (6) phan tng véi ethyl bromoacetate.
bay la phan wng cta nhoém thioure trong phéan
ter thiosemicarbazone (6) véi hop chit a-
haloalkanoate. Phan ung bao gém su thé

nucleophil nguyén tr Br cua ethyl bromoacetate
bang nhém SH cua thiosemicarbazone (6) va su
tan coéng nucleophil cua nhém -NH- trén
thiosemicarbazone (6) vao nguyén tu carbon
(C=0) ester cua ethyl bromoacetate tao nén
vong thiazolidin-4-one. Phan ung duoc thuc
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hién trong dung mobi ethanol, xdc tac la acid
acetic bang, ¢ nhiét d6 so6i cua dung moi, thoi
gian phan ung 46 gio.

CAu tao cua san pham thiazolidin-4-one (7)
dugc xac dinh bang cac dir kién phd hong
ngoai, phd 'H, *C NMR va phé MS. Phé hdng
ngoai cua (7) c6 veo (ester) & 1759 cm™' va
1228, 1053 cm ™, v(c=n-n=) 6 1620 cm ™. Pho *H
cua thiazolidin-4-one (7) cho cac tin hiéu cua
proton trong phan tor ¢ ting viung kha ro rét.
Hai proton trong nhém CH, cia vong
thiazolidin-4-one cho tin hiéu dac trung tai 4,06
ppm va 3,97 ppm, proton trong nhém imine
CH=N cho tin hiéu cong huong singlet nim &
8,07 ppm. Phd °C cua (7) cho tin hiéu cua cac
nguyén tir carbon & cac nhom lién két, ¢ su
phan viung rd rét. Cac nguyén tu carbon cua
vong gluco c¢6 tin hiéu cong hudéng nam & 79,8-
61,4 ppm. Cac nguyén tir carbon ctia vong
cyclohexyl nam & 127,2-115,4 ppm. Nguyén tir
carbon trong nhém CH, cta vong thiazolidin-4-
on cho tin hi¢u nam & 31,6 ppm. Tin hiéu cong
huong cua carbon trong nhém >C=0O lactam
ctia vong thiazolidin-4-on nam ¢ 171,5 ppm.

Céc dir kién phd *H, °C va phé MS da thé
hién dang cdu tao cua hop chat thiazolidin-4-
one (7) da téng hop duoc.

3.3. Két qua tong hop ddn xudt 4,5-dihydro-
1,3,4-thiadiazole (8)

Hop chat 4,5-dihydro-1,3,4-thiadiazole (8)
dugc tong hop bang cach thuc hién phan tng
vong hod nhém imine & hop chat
thiosemicarbazone (6), tac nhan phan tng la
anhydride acetic. Phan ung dugc thuc hién &
nhiét do s6i cua dung moi dichloromethane,
thoi gian khoang 48-49 gid, hiéu suat san pham
60%. Phan wng gitra
thiosemicarbazone (6) vai anhydride acetic gom
hai qua trinh:

- Su thé N-acyl nucleophil (N-Ac) kém theo
su tach loai tach loai HOAc dé tao ra kién két
N-COCHjs (N-Ac).

- Sy cong hgp dong vong ndi phan tir gitra
nhom lién két imine >C=N- va nhém thioure
>C=S dé tao nén vong 1,3,4-thiadiazole.

Hop chat 4,5-dihydro-1,3,4-thiadiazole (8)
sau khi tong hop, duoc phan tich xac nhan cau
tao bang cic phuong phap phd IR, H, *C
NMR. Phd IR c6 cac dinh hap thu cua cac
nhom lién két dic trung Ve-ogestern: 1752 cm',
ven: 1624 cm™, vy: 3280,8 cm ™. Phé 'H ¢6
da céc tin hi€u cua proton trong phan tir, voi
cac tin hiéu dic trung cua proton ¢ lién Kkét
>CH-S- tai 8 = 7,23 ppm; 1H va lién két -NH- ¢
vi tri s6 6 dang doublet v6i 8=7,99 ppm; 1H.
Proton & lién két thiadiazole >N-COCH; cho tin
hiéu ¢ & = 1,93 ppm; 3H. Phé °C c¢6 du cac tin
hiéu cta cdc nguyén tir carbon trong phéan t,
dic trung nhat Ia cac nguyén tir carbon & vong
1,3,4-thiadiazole: C-2 (8 = 166,9 ppm), C-5 (8
= 58,1 ppm). Tin hiéu clia nguyén tu carbon
trong lién két >C=S cuia thiosemicarbazone (6)
ban dau nim & 177,8 ppm da khong con thiy
xuét hién trong phd ctia cac thiadiazole (8).

Mot diém dang cha ¥ nita 1a trong ph6 ‘H
va ®C NMR cua hop chat thiadiazole (8) c¢6 su
hién dién cua dong phan lap thé khong ddi
quang diastereomer. Hién tuong tao thanh dong
phan diastereomer la do trong phan tir cac hop
chét thiosemicarbazone (6) khéi dau c6 chua
hop phan dudng glycopyranose c6 nguyén tir
carbon bét dbi, khi tao ra vong 1,3,4-thiadiazole
trong phan tir 1am xuat hién thém mot nguyén
ttr carbon bat d6i moi (C*-5), dan dén san pham
tao thanh 1a mot hdén hop dong phan
diastereomer. Do cac proton twong ng ctia moi
ddng phan khéng khac nhau nhiéu vé mat tir,
cho nén céc tin hiéu cong hudong cua ching bi
chong chap Ién nhau. Phé MS cuaa (8) c6
(M+H)* = 642,0, twong ung voi khéi lugng
phan tr cua (8). Cac dir kién phd da khang
dinh ding ciu tao cua din xuat (8) da tong
hop dugc.

3.4. Két qua tong hep phic chat bis[3-
cyclohexyl-4-formylsydnone N-(2°,3°,4",6 -
tetra-O-acetyl-5-D-glucopyranosyl)
thiosemicarbazonato] kem(ll) (9)

Phtc chat (9) dwoc tdng hop bang cach cho
thiosemicarbazone (6) phan Ung cua voi
Zn(CH5C00),.2H,0, trong dung moi ethanol, &
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nhi¢t d6 phong. Trong phan ung, nguyén ti
kém da tao phirc phdi tri véi hai nguyén tir luu
huynh va nito c6 doi dién tir ty do trong lién két
imine & hop chét thiosemicarbazone (6), tao
thanh phac chat kép (9) c6 mau vang sang.
Hiéu suit thu duoc (9) 1a 80%. Trong phd IR
cua (9) co cac tin hi€u dic trung clia cac nhom
lién két trong phan tir phuc chat, dién hinh la
dai hip thu cua lién két CH=N(2) dich chuyén
vé s6 song thip hon (1522 cm™) so véi phdi tir
thiosemicarbazone (1600 cm™), dinh hap thu
cta lién két >N(6)H ¢ 3375 cm™'. Phé 'H, **C
cua (9) cho tin hi¢u cua cac proton va nguyén ti
cac bon trong phan tir twong ty nhu phdi tir
tuong tmg, thé hién dang céu tao cia (9). Phd
MS c6 (M+H)" = 12629, (M-H)" = 1260,7
trung khép véi khdi lugng ion phan tir ciia (9).

4. Két luan

3-Cyclohexyl-4-formylsydnone (4), duoc
tong hop tir cyclohexylamine (1), phan ang véi
N-(2,3,4,6-tetra-O-acetyl-p-D-glucopyrano-
syl)thiosemicarbazide (5), theo phuwong phap
dun néng bang céach chiéu xa vi séng, thu duoc
3-cyclohexyl-4-formylsydnone N-(2°,3°,4°,6’-
tetra-O-acetyl-p-D-glucopyrano-
syl)thiosemicarbazone (6). Bang cach thuc hién
phan tng cua hai nhom lién két imine va
thioure & thiosemicarbazone (6) véi anhydride
acetic, ethyl bromoacetate va kém (Il) acetate
da téng hop dugc cac hop chat thiazolidin-4-
one (7), 4,5-dihydro-1,3,4-thiadiazole (8) va
bis[thiosemicarbazonato]- kém(ll) (9) tuong
tng. CAu tric cua cac hop chat da tdng hop
duoc xac nhan bang céc dir liéu phd IR, NMR
va MS.
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Synthesis and Transforming of 3-cyclohexyl-4-formylsydnone
N-(2°,3’,4°,6’-tetra-O-acetyl-B-o
glucopyranosyl)thiosemicarbazone Compound
from Cyclohexylamine

Hoang Thanh Duc', Nguyen Dinh Thanh?

'Hanoi University of Industry, 298 Cau Dien, Minh Khai, Bac Tu Liem, Hanoi, Vietnam
?Faculty of Chemistry, VNU University of Science, 19 Le Thanh Tong, Hanoi, Vietnam

Abstract: The thiosemicarbazone compound (6) contains sydnone ring, was synthesized from 4-
formylsydnone (4), derived from cyclohexylamine (1), via four reaction series, by microwave
irradiation method with 85%-yield. From the thiosemicarbazone compound (6), we performed
cyclization reaction of thioure group with ethyl bromoacetate, in ethanol solvent and sodium acetate
catalyst for 46 hrs to obtain thiazolidine-4-one (7) with 68%-yield. Cyclization reaction of imine group
with acetic anhydride, in dichloromethane solvent for 48 hrs gave 4,5-dihydro-1,3,4-thiadiazole
compound (8) with 60%-yield. Complex-formation reaction of thiosemicarbazone (6) with zinc acetate
at room temperature, in a solvent of ethanol, for 3 hours yielded bis[thiosemicarbazonato]zinc(l1)
complex (9) with 80%-yield. Structures of thiosemicarbazone derivatives (6), thiazolidin-4-one (7),
4,5-dihydro-1,3,4-thiadiazole (8) and bis[thiosemicarbazonato]zinc(ll) complex (9) was confirmed by
modern spectroscopic methods (IR, *H & **C NMR and MS).

Keywords: Thiosemicarbazone, thiazolidin-4-one, 1,3,4- thiadiazole.



