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SUMMARY

THE CATALYSIS OF PALLADIUM COMPLEX TO SYNTHESIZE
3'-HYDROXY-4'-PHENYL-4'H-SPIRO[INDOLE-3,5'-[1,2,4] OXADIAZOL]-2(1H)-ON

In the present study, complex of palladium (II) had been synthesized and applied as a catalyst to
synthesize new indole derivative 3'-hydroxy-4'-phenyl-4'H-spiro[indole-3,5'-[1,2,4] oxadiazol]-2(1H)-
on (H1) with high efficiency. The structures of the compounds were determined by comprehensive
spectroscopic analyses of their *H; 3C NMR and gas chromatography-mass spectrometry (GC-MS).
Besides, this study also shows the optimal conditions for synthesis of compound H1 and its ability to

inhibit enzyme a-glucosidase.

Keywords: indole derivative, palladium complex. 3'-hydroxy-4'-phenyl-4'H-spiro[indole-3,5'-[1,2,4]

oxadiazol]-2(1H)-on, e—glucosidase.

1. MO PAU

Cau tric indole 1a mét trong nhiing di vong quan
trong nhit xuét hién trong nhiéu loai thuéc phd
bién, hoa chit cong nghiép, vat liéu hitu co tién
tién ciing nhu cac hop chét thién nhién c6 hoat
tinh sinh hoc. Hon nia, ho indole cé vai trd rat
quan trong trong hoéa dugc, c6 mat trong hon
3000 san pham ty nhién va 40 dugc pham [1, 9].
Dic biét, cac dan chét cia indole nhu indolin-2-
on hay chtra nhém sulfonamide dang rat dugc
quan tAm va da dugc biét dén vai cac tac dung:
khang khuan, khang nam, khang vi-rdt, giam
dau, chéng viém, gdy doc té bao ung thu, tac
dung trén h¢ thong tim mach nhu chéng dau nira
dau, bénh tim thiéu mau cuc bg, co thit dong
mach, réi loan nhip tim, ting huyét 4p, chdng co
giat, chng trdm cam va wc ché qua trinh dung
nap carbohydrate, ....[4, 5, 7]
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Céu tric khung indole c6 thé duoc tong hop mot
céch hiéu qua tir cc chat dau don gian dua trén
héa hoc hitu co ¢d dién nhu phan wng tring
ngung Fischer hay phan ng Leimgruber-
Batcho ciing nhu cac phan ung tao lién két
ngang str dung xuc tac kim [2, 3, 10]. Tuy nhién,
kha ning tng dung cua cac dan suét indole rat
I6n va c6 nhiéu trién vong, cac nghién ciu toi
wu hoa cac phan img kinh dién ciing nhu tong
hop céc hop chat méi c6 chira nhém indole van
ludn la thach thic va muc tiéu cua cac nhém
nghién cuu.

Nhan thay, mot sé dan suét cua indole c6 kha
nang (g dung trong cac dugc chét Gc ché kha
nang dung nap glucose va céc carbohydrate [6],
chiing téi cong bd quy trinh téng hop dan chat
moi cta indole  3'-hydroxy-4'-phenyl-4'H-
spiro[indole-3,5'-[1,2,4] oxadiazol]-2(1H)-on
st dung cac x(c tac la phuc chit cua



palladium(l1). Tir do, t6i wu héa quy trinh tdng
hop dan chat trén véi hiéu suat tét trong diéu
kién va xuc tac thich hop. San pham duoc thir
hoat tinh ng ché enzyme a—glucosidase.

2. THUC NGHIEM

Hoa chét

Dichloromethane (98%); dimethylformamide
(97%); ethanol (96%); hexane (96%); hydrazine
dihydrochloride (95%); ethyl acetate (98%),
methanol (93%); natri carbonate (98%); isatin
(96%); 1,3-diphenylurea (93%); naphthalene
(99%); 4-phenyl-1,2,4-triazol (97%); benzyl

bromide (93%); Pd(OAC)2 (95%);
triphenylphosphine (95%),
trycyclohexylphosphin (95%); tetrakis
(triphenyl-phosphine)  palladium(0)  (94%);

Acetonitrile (93%) va nudc cat. Cac héa chat
duoc mua tir trung quéc va sir dung truc tiép ma
khong can qua tinh ché.

Céc xuc tac duoc sir dung & day bao gdm céc
phic chat cua Palladium: Pd(OAc);
tetrakis(triphenylphosphine)palladium(0); phirc
chat: trans-[PdBr2("Pr,-bimy)(Nap-tazy)]
(XT1), trans-[PdBr( ‘Pro-himy)(Dipp-tazy)]
(XT2), trans-[PdBr(Pr-bimy)(Ph-tazy)]
(XT3), trans-[PdBrz( ‘Pro-bimy)(Mes-tazy)]
(XT4). Trong d6, XT1-4 duoc téng hop tir hé
2 phéi tir gdm 1,2-diisopropylbenzimidazole
(Pro-bimy) va cac din suat khac nhau cua
triazolin-5-ylidene (tazy) lan lugt trong (ng Véi
nhém thé tai vi tri N s 4 1a naphthyl (Nap), 2,6-
diissopropylphenyl (Dipp), pheyl (ph) va
mesityl (Mes). Cac xdc tac XT1-4 duogc tong
hop lai theo bai bao tham khao [8].

Téng hep din chat 3'-hydroxy-4'-phenyl-
4'H-spiro[indole-3,5'-[1,2,4]oxadiazol]-
2(1H)-on

H&n hop gdbm hdn hop 0,2 (g) chét isatin (1)
(1,359 mmol); 0,2885 (g) diphenyl urea (2)
(1,359 mmol); 1,1526 (g) Na2COs3 (0,011 mol);
0,572 (g) N2H4.2HCI (0,0178 mmol); xuc tac va
phéi tir, 2 ml DMF trong khi quyén Ny, tai nhiét
d6 160°C trong thoi gian 12 gio trong binh thay
nhiét. Sau khi phan ng két thic, dé nguoi vé
nhiét d6 phong, SmL nuéc duoc thém vao hon
hop va chiét bing DCM (4 1an x 5mL). Lam
khan dich chiét bing Na;SO; khan, rdi c6 dung
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moi & &p suit thap. Tinh ché san phim bing sic
ki cot v6i pha dong H:E 3:1. Cau trdc cua san
pham bang cac phuong phap phd khdi lugng
(MS) duoc thyc hién tai Bo moén Héa Hitu co,
phd cong huang tir hat nhan (NMR) do trén thiét
bi ADVANCE AV 500 (BRUKER, Dic) tai
Phong thi nghiém Hoéa dugc va phuong phap
ph6 hong ngoai (IR) ghi trén thiét bi FT — IR
Affinity — 1S Spectrometer (Shimadzu, Nhat
Bén) tai B6 mén Hoéa Vo6 co, khoa Hoa hoc
truong Pai hoc Khoa hgc Ty nhién.

Dan chit H1 thu duoc duéi dang tinh thé mau
do dam vai hiéu suat 55,83%, nhiét do néng
chay 210,4 - 211,6°C. Phé 'H-NMR (DMSO-
ds, 500 MHz): 5 = 11,02(s, 1H, NH); 8,68(s, 1H,
OH); 7,52(d, 1H, HC1, J=7,6); 7,44(dd, 3H,
HC2,3,4, J=7,8); 7,28(t, 2H, HC3",5°, J=7,7);
7,02(t, 1H, HC4’, J=7,6); 6,96(m, 2H, HC3’,6°).
Phé BC-NMR (DMSO-ds, 125 MHz): & =
111,62 (C8); 116,23 (C5); 118,68 (C2,6);
122,32 (C4’): 123,05 (C4); 128,65 (C2); 129,26
(C3°,5°); 134,92 (C3); 140,11 (Cl); 145,19
(C6); 145,62 (C1°); 153,01 (C9); 163,91 (C7).
Va phd MS [M]: m/z = 281.

OH

Hinh 1. So do téng hop dan chat H1

Thir hoat tinh sinh heoc

Enzyme a—glucosidase 1a mét glucosidase nam
& biéu mod niém mac rudt non. Enzyme nay co
tdc dung phan huay tinh bot va disaccharide
thanh glucose. Va trong nghién ctu nay, ching
t6i da tién hanh thir hoat tinh e ché enzyme o—
glucosidase. Phuong phap xac dinh hoat tinh {rc
ché ché enzyme a-glucosidase duoc thuc hién
trén dia 96 giéng. Mau thir duoc pha lodng bang
DMSO va nuéce deion thanh 1 day cac ndng do,
ndng do lan luot trong phan tng la 256; 64; 16
va 4 ug/mL hozc pha lodng tiép voi mau cé hoat
tinh nho hon. Acarbose duoc sir dung lam chit
tham khao. Cac thanh phan phan wng bao gom:
Phosphate buffer 100 mM pH 6,8; a-
glucosidase 0,2 U/mL, mau thir va p-
nitrophenyl a-D-glucopyranoside 2,5 mM. O
mau ddi chung, mau thir dugc thay bang dém



phan tng. Thi nghiém duoc u & nhiét d6 37°C.
Sau 30 phdt, phan g duoc ding bang Na,COs.
Do hap thy cia phan tmg dugc xac dinh trén
may BIOTEK véi bude song 410 nm (A). Véi
gid tri 1Cso (half maximal inhibitory
concentration) 1a nong do chit thir tc ché 50%
hoat dong ctiia enzyme a-glucosidase, dugc tinh
bing phan mém Tablecurve.

3. KET QUA VA THAO LUAN

Céu tric caa din chat 3'-hydroxy-4'-
phenyl-4'H-spiro[indole-3,5'-[1,2,4]
oxadiazol]-2(1H)-on (H1)

Hoang Hi

5 5 7 5
1 om)

Hinh 2. Phé *H-NMR cua ddn chat H1
S6 luong proton trén phd db cua dan chit hoan
toan trung khop véi s6 luong proton co trong
cong thirc phan tir. Tin hi¢u cdng hudng cia
proton nhém 3(OH) dang singlet, nim trong
khoang 8,68 ppm. Tin hi€u cong hudng cua
proton nhém 8(NH) dang singlet, nim trong
khoang 11,02 ppm. Cac proton trong vong thom
cho tin hiéu cong huong trong khoang 6,93 —
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Hinh 3. Phé JMOD -NMR cua dan chat H1
Quan sat phd NMR JMOD cua dan chat H1 thu
duogc tin hiéu cong huong carbon cua Cs xuét
hién tai 111,62 ppm, tin hiéu cong hudng carbon
ciia Cs xuét hién tai 116,23 ppm, tin hiéu cdng
huong carbon ciia Cy, Ce xudt hién dong thoi
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tai 118,68 ppm, tin hiéu cdng hudng carbon cta
Cy xuit hién tai 122,32 ppm, tin hiéu cong
hudng carbon ctia C3 xuét hién tai 134,92 ppm,
tin hiéu cong hudng carbon cua Cy xuét hién tai
140,11 ppm, tin hi€u céng hudng carbon cua
Cs:, Cs xuat hién dong thoi tai 129,26 ppm, tin
hiéu cong huong carbon cua Cs xuét hién tai
145,19 ppm, tin hiéu cong huong carbon cua C,
xuét hién tai 128,65 ppm, tin hi¢u cong hudng
carbon ciia C4 xuét hién tai 123,05, tin hiéu cong
hudng carbon cua C - xut hién tai 145,62 ppm,
tin hiéu cong hudng carbon cua Cq xuét hién tai
153,01 ppm va tin hi€u cong hudng carbon cua
C7 xuét hién tai 163,91 ppm.
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Hinh 4. Phé sdc ky khi ghép khdi phé GC-MS
cua H1
Phé séc ky khi ghép khéi phd GC-MS cua dan
chat H1 nhan théy xuét hién céac phén manh tai
m/z 132,9; 252,9 va 281,0 tuwong rng phu hop
v&i cac phan manh la 3-hydroxyindolin-3-ylium
va N-(3-hydroxyindolin-2-yl)-N-
phenylformamide va manh phan tir ciia H1.
Trén phd IR cua san phdm H1 Xuét hién cac tin
hiéu dic trung cho dao dong hoa tri cua cac lién
két v(NH) - 3280 cm't, v(NO) - 893 cm'? va dao
dong t6 hop bién dang cua vong thom 750-
1500cm™.
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Hinh 5. Phé IR cua dan char HI (duwdi) va
isatin (trén)

Tin hiéu ctia nhém NO tai 893 cm™ khong suét
hién trén phd IR cua isatin (chat dau tham gia
phan tng), diéu d6 phu hop véi dic diém trong
cdu trlic ciia dan chat H1 c6 thém lién két NO.
Do nhém OH va nhém NH dao dong tur 3000-
3500 cm™ nén phd IR cua chit sian pham H1
xuét hién sy dich chuyén phé t6i 3280 cm™ so
voi dinh 3192 cm? cia chét dau isatin. Tuy
nhién do diéu kién nghién ciru trén thiét bi nhidu
xa don tinh thé chua dugc thuc hién, cdu tric
lap thé ciia chat H1 chua dwoc chimg minh
tuong minh. Noi dung nghién ctru nay s& nim
trong phan cong bd tiép theo.
Cic yéu t6 anh hwong dén hi¢u xuit phan
wng
Anh hirong nguon xiic tée dén hiéu sudt phan
ung
Hinh 6 thé hién san phdm cua phan tng trong
diéu kién gom chat khir NoH4.2HCI trén hé xuc
tac Pd(Oac)., PPhs trong dung mdéi DMF.
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Hinh 6. Phé MS hén hop san phiam sau phdn
ung sur dung xuc tac Pd(Oac),, PPhs, chat
ngoai chudn naphthalene
Trén sic ki dd hdn hop san phadm gdm 04 chit
aniline xuat hién tai thoi gian luu 5,104 pht;
phenyl formamide xuit hién tai thoi gian luu
6,813 phat; indolin-2-on xuét hién tai thoi gian
lwu 7,816 phit; dan chat H1 xuat hién tai thoi
gian lyu 16,541 phit va chit chuin naphthalene

xudt hién tai thoi gian luu 6,299 phut.

Trong d6, chat H1 1a san phim chinh véi hiéu
suét dat 10,0%. Cac san pham phu di kém bao
gom oxindole, aniline va phenyl formamide da
duogc tinh ché va x4c nhan céu trac bang phd
NMR-1H. Bé t6i uu hoa hé xuc tac phu hop, cac
xtc tac khac nhau dugc nghién cuu trong cung
didu kién thi nghién vé va duoc trinh bay trén
bang 1. K&t qua thi nghiém cho thay thiy phan
g sir dung xtc tic XT1 ¢ ndng do dan chat
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H1 trong hdn hop san pham la cao nhit dat
55,8%. Cac xuc tac khac co hiéu suit khoang
10% trir truong hgp Pd(Oac), va6i su ¢ mat cua
PCys khdng phu hgp cho phan (ng nay véi hiéu
suét ctia chat H1 thap, dat 1,9%. Trong trudng hop
khong sir dung xdc tac (mau trang) ¢ cing dicu
kién phan tng khong xuat hién san pham H1.
Bang 1. Anh huong thanh phan xdc tac véi
hiéu sudt tong hop hop chat H1

STT e thc Hiéu suat
(%)

1 Pd(Oac),, PPh; 10,0

2 Pd(Oac),, PCys 1,9

3 Pd(PPhs)4 6,4

4 XT1 55,8

5 XT2 11,2

6 XT3 8,1

7 XT4 7,0

9 Mau tring 0,0

Piéu kién phan ing, isatin/ NoHa.2HCI = 1:4,
xUc tac, NapCO3, DMF, 160°C trong 12h
Tir két qua khao sat didu kién xc tac, co thé
khang dinh duoc phan ing str dung xdc tac XT1
14 t6i wu nhat. Xdc tdc XT1 duoc st dung cho
céc nghién ciu tiép theo.
Anh huwomg nguon chat khir dén hiéu sudt phan iing
Ngudn cap hydro khac nhau bao gom NaBHj;
(CH20H)2; HCOOH va NzH4.2HCI, vai ti 1é
khac nhau khi so véi chat dau isatin dugc sir
dung. V&i ngudn cap hydro 1a NoH4.2HCI, ti 16
S0 Vi isatin 1:4 dat hiéu suat chit H1 cao nhét,
trong khi d6 cac chat khir khac thé hién kha ning
phan (rng tao H1 kém.

Bdng 2. Anh hirong nguon chat khir dén hiéu

suat phan ing

STT Ngudn Ti lg* Higu suat
(%)

1 HCOOH  1:4 12,8

2 (CH,0H), 1:4 5,0

3 NaBH, 1:4 14,7

4 NoH4.2HCI 1:4 55,8

5 N2H4.2HC| 1:1 -

6 NzHs.2HCI 1:2 -

7 NzH4s.2HCI 1:3 1,0

8 N,H4s.2HCI 15 11,8%

* T{ 1é so vdi isatin

Piéu kién phan #ng, isatin/ NoHs.2HCI ¢ cac ti
Ié khac nhau, XT1, DMF, 160°C trong 12h
Mat khéac, khi so sdnh phan tng sir dung céc ti
Ié hydrazine khac nhau gom 1:1; 1:2; 1:3; 1:4
nhan thiy phan tng st dung ti l¢ isatin/



N2H4.2HCI nho c6 hiéu suat tao thanh chat H1
thip, cu thé phan ng su dung ti 1& hydrazine
1:1; 1:2; 1:3 gan nhu khong thé thay tin hiéu
Xuét hién cua dan chat H1. Diéu nay c6 thé giai
thich do hydrazine khéng chi tham gia phan ung
khir nhém CO tai vi tri s6 3 trén hé vong indole,
ma con tham gia phan tng dong vong spiro. Tuy
nhién khi ti 1¢ hydrazine tir 5 lan so véi isatin,
hiéu suit tao thanh chat H1 giam manh.
Anh hirong Ciia base va dung méi dén hiéu sudt
phan #ng

Cac base gom CsHsNH,, NaHCO; va Na,COs3,
NaOH, MgO, (NH2)CO, trong cac dung méi khac
nhau gdbm DMF, DMSO, C,HsOH duoc nghién
ctru trong cac diéu kién nhiét do khac nhau tir 70,
100, 130 va 160°C trong cung diéu kién xdc téc
XT1, ti I¢ isatin/ NoH4.2HCI =1:4 duoc trinh bay
trong bang 3. That dang tiéc, céc yéu t6 base, dung
mdi va nhiét d6 phan tng khdng cai thién dugc
hiéu suat phan tng tao ra H1.

Bang 3. Anh hirong ciia base va dung méi dén

hiéu sudt phdn ing

STT Base Dung Hi§u
moi suat (%)

1 NaHCOs; DMF 1,0

2 NaOH DMF -

3 MgO DMF -

4 (NH2).CO DMF 3,2

5 CsHsNH; DMF 1,6

6 Na,COs DMF 55,8
7 Na,COs DMSO 13
82 Na,COs; CHsOH 1,4
92 Na,COs; DMF 5,0
10°  Na;COs; DMF 10,0
11° Na,CO3 DMF 23,0

Dieu kién phan ung, isatin/ NoH4.2HCI= 1:4,
XT1, 160°C trong 12h, treir truong hop 92 tai
70°C, 10° tgi 100°C va 11° tgi 130°C
Anh huong ciia thoi gian dén hiéu sudt phan vmg
Bdng 4. Anh hurong cua thoi gian dén hiéu suat
phdn ing

Hiéu suat (%)

STT Thoi gian

phan &ng
1 2h -
2 4h -
3 8h 2.51
4 10h 16.94
5 12h 55.83

Dieu ki¢n phan ung, isatin/ NoHs.2HCI = 1:4,
XT1, Na,COs, DMF, 160°C trong cac khodng
thoi gian
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Thoi gian phan ¢ng khac nhau bao gém: 2h, 4h,
8h, 10h, 12h dugc nghién ctru trong cing didu
kién phan ung vaoi XT1, ti 1€ isatin/ Nz2H4.2HCI
=1:4 dugc trinh bay trong bang 4. C6 thé nhan
thay, 2h, 4h chua du thoi gian dé c6 thé thu duoc
dan chat H1. Khi nang thoi gian phan ting Ién cac
mdc cao hon nhu 8h, 10h hay cao nhét 13 12h, san
phim H1 thu dugc la dang ké. Tuy nhién, khi tiép
tuc kéo dai thoi gian phan ting hon 12h, hiéu suat
thu dugc san pham H1 giam manh.

Thir hoat tinh sinh hoc

Bang 5. Hogt tinh ¢ ché enzyme a-

glucosidase
Pha a-glucosidase
Néng n
Ten 40 mE iy Gl
x the m : 1Cso
au i 1Cso
(Mg/m  wrc (umol/mL
) ché (Hg/mL) )
(%)
256 66
64 47
H1 16 38 94,32+6.5 O,3§22¢0,
4 36
1 35
256 71
Acarbf) 64 32
se (chat 16 5 168,35+7. 0,2607+0,
tham 4 0 02 011
khao)

Panh gia hoat tinh cho thiy hop chit H1 c6 kha
ning uc ché enzyme a-glucosidase kha manh
V6i gia tri 1Cs dat 335,6 UM, thap hon mot cht
so véi chat chuan acarbose véi gié tri 1Cso dat
260,7 uM. Kha ning wc ché enzyme a-
glucosidase trong nghién ciru in vitro ciia chat
H1 d4ng quan tam, tuy nhién con can rat nhiéu
nghién ctu chuyén sau vé hoat tinh sinh hoc dé
dwa ra két luan vé kha nang img dung lam thudc.
4. KET LUAN

Trong nghién cau nay, phic chat: trans-
[PdBr2(Pr2-bimy)(Nap-tazy)] (XT1) duoc
t6ng hop va st dung nhu 1a xtc tac dé tong hop
hop chat 3'-hydroxy-4'-phenyl-4'H-
spiro[indole-3,5'-[1,2,4]oxadiazol]-2(1H)-on
(H1) tir chat dau I isatin cho higu suét tét voi



diéu kién da dugc t6i uu hoa: NaHa..HCI,
Na,CO; trong DMF, 160°C trong vong 12h. Bén
canh d6, dan chat tong hop duoc c6 kha ning
ting ché enzyme o—glucosidase.
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