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Linh vie k§ thuit dwoe dé cap

Giéi phép hiru ich d& cip dén hop chat c6 cong thiic (3):

S N
O
o 3),

hodc chat ddng phan 14p thé, chat dong phan dbi anh, solvat hoac hydrat ctia né va

quy trinh tong hop hop chat nay.

Tinh trang k¥ thuat ctia giai phap hiru ich

Phirc chat cua platinum (IT) d& dugce quan tAm nghién ctru rong rai boi tiém
nang Gng dung trong nhiéu linh vuc nhu vat liéu phat quang, xtc tac va dic biét la
phét trién cac hop chét ¢ hoat tinh sinh hoc. Nhiéu nghién ctru vé phirc chat
platinum (II) véi phéi tir trén co sé thiosemicarbazone da duoc trién khai va cho
thdy tiém nang trong viéc khai thac hoat tinh sinh hoc ctia ching. Tuong tu vy,
mdt s6 nghién ctru cling cho thdy phtc chét platinum (II) véi phéi tir trén co sO
triazole c6 hoat tinh sinh hoc. Tuy nghién, chua c6 nghién ctru nao phat trién
phwong phép tong hop hay tham do hoat tinh sinh hoc cta phtic chét platinum (II)

chira dong thoi hai phéi tir trén.

CN112341370 A boc 16 phuong phap tong hop mét so phic chét chi chua

platinum (II) va o-vaniline thiosemicarbazone v6&i cong thic chung

V15
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Pt(thiosemicarbazone ovaniline),, va goi v rang cac phuc chat nay cé hoat tinh

chdng ung thu.

European Journal of Medicinal Chemistry (2017), 141, 615-631 boc 10
phwong phap diéu ché va hoat tinh chéng ky sinh tring ctia phtic chat platinum (II)
véi  diacethylmonooxime thiosemicarbazone (cong thirc phan tir dang

[PtCl(diacethylmonooxime thiosemicarbazone)].

Nithya Balakrishnan va cac cdng sy bdc 1o phuong phap diéu ché va hoat
tinh chéng ung thu ctia phtic chét platin v6i indole thiosemicarbazone véi cong

thitrc phéan tr dang [Pt(indole thiosemicarbazone)s,].

Journal of Coordination Chemistry (2014), 67(16), 2711-2727 boc 10
phuong phép didu ché va hoat tinh chéng ung thu ctia phire chét platinum (IT) va 6-
methylpyridine-2-carbaldehdyethiosemicarbazone c6 cong thirc phén tr dang

[PtCl(6-methylpyridine-2-carbaldehdyethiosemicarbazone)].

ChemBioChem (2020), 21(8), 1226-1232 bdc 16 phuong phap diéu ché phirc
chét hai nhan tr platinum (II) v6i phdi tir trén co sé triazole thiosemicarbazone.

Cong bd trén ciing cho thdy phirc chat ¢6 hoat tinh chéng ung thu.

Nguyén Vin Ha va cic cong su, Inorganic Chemistry Communication, vol
121, boc 16 phuong phap didu ché phtc chat platinum (II) v6i phoi tir 1,2,4-
triazolin-3-ylidene v&i coéng thic tong quat [PtCl(dimethylsulfoxide)(1,2,4-
triazolin-5-ylidene)]. Nghién ctru trén ciing cho thdy cac phtrc chat c¢6 hoat tinh tc
ché sy phat trién cta té bao ung thu KB, HT29 va MCF7.

C6 thé thiy rang cac hop chat platinum (II) v6i phéi tir trén co so triazole
hodc phirc chit platinum (II) v6i phéi tir thiosemicarbazone déu ¢6 hoat tinh sinh

hoc manh mé, cac phurc chat chira dong thoi ca hai phoi t nay cling du kién s€ cé
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nhiéu tiém nang dé khai thac hoat tinh sinh hoc. Do d6, c6 nhu cau vé cac phtrc

chét platinum (II) méi cling nhu quy trinh téng hop céc phirc chét nay.

Ban chit k§ thuit ciia giai phap hiru ich

Giai phap hitu ich dwoc d& xuat nham muc dich dap tmg nhu cau néu trén.
Cu thé, giai phap hitu ich dé xuét cac phire chét platinum (II) chira dong thoi phéi
tir trén co s¢ di vong 1,2,4-triazole va thiosemicarbazone va quy trinh tong hop né
v6i hiéu suét t4t.

Theo mot khia canh, giai phap hitu ich dé cap dén hop chat c6 cong thirc (3),

@ HWN/\RS €)

hodc chat déng phan lap thé, chat déng phan ddi anh, solvat hoac hydrat cua
no, trong d6 R' 14 H hodc methyl; R*13 H, methyl hodc xyclohexyl; R’ 1a H, methyl
hodc phenyl.

Theo mot khia canh khéc, giai phap hiru ich dé xuét quy trinh tong hop céc
hop chét co cong thire (3) theo diém bét ky trong so cac diém néu trén, trong do

quy trinh nay duogc thuc hién theo so dd phan tmg dudi day:

y 1 Agit CHK
A A
D RGO,
TR NwR,
RN

—H S

=L

1 7 3

trong do R'IaH hoac methyl; R?1aH, methyl hoac xyclohexyl,; R*1aH,
methyl hodc phenyl.
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MO ta van tat hinh vé

Fig.1 (a) va (b) 1an luot 14 hinh phd céng huéng tir H' va phd cong hudng tir
C"® cua hop chit Pt(Cl)(triazolin-5-ylidene)(N4-methyl thiosemicarbazone
acétone) (3a).

Fig.2 (a) va (b) 1an luot 13 hinh phd cong huong tir H' va phd cong hudng tir
C" cta hop chit Pt(Cl)(triazolin-5-ylidene)(N4-methyl thiosemicarbazone
cyclohexaldehyde) (3b).

Fig.3 (a) va (b) lan luot 1a hinh phd cong hudng tir H' va phd cong hudng tir
C"® cua hop chit Pt(Cl)(triazolin-5-ylidene)(N4-phenyl thiosemicarbazone

acetone) (3c¢).
MO ta chi tiét giai phap hiru ich
Giai phap hitu ich s& dugc md td mot cach chi tiét hon nita thong qua cac

phuong an duge uu tién chi v6i muc dich minh hoa cho giai phéap hitu ich. Do do,

giai phap hiru ich khong bi gidi han chi ¢ cac phuong an cu thé duoc vu tién nay.

Céc chit dong phan 1a cac hop chat khéc nhau ¢ cing cong thirc phan ti.
Céc chat dong phan bao gdm chat déng phéan 1ap thé, cac chit dong phan dbi anh
va chit dong phan khong dbi quang.

Chat dong phan 1ap thé 1a cac chét ddng phan chi khac vé mit sap xép cac

nguyén tr trong khong gian.

Céc chat ddng phan ddi anh 1a cip chat dong phan lap thé 1a cac anh trong
guong khong phai tang tinh c6 thé thay thé cua nhau.

Thuét ngtr “solvat” chi phtrc hé dugc tao thanh bang cach két hop hop chat

c6 cong thirc 3 va dung moi hoa tan.

4/15



4538 5/15

Thuét nglt “hydrat” chi phtrc hé dugc tao thanh bang cach két hop hop chét

c6 cbng thirc 3 hodc mudi hoac dong tinh thé cua nd va nudc.

Giai phép hitu ich cling d& xuit cac dang duoc gin nhén ddng vi ctia cac hop
chét duoc mé ta chi tiét & day. Céc hop chét duoc gin nhin dong vi c6 cAu trc
duoc mo ta béng cong thirc duoc dua ra ¢ didy ngoai trir mgt hodc nhiéu nguyén tr
duoc thay thé biang nguyén tir ¢6 duoc chon loc khéi luong nguyén tir hodc chi s6
khéi lwong. Vi du vé céc chat dong vi ma co thé duoc dua vao cac hop chat theo
giai phép hitu ich bao gdm céc chat déng vi cta hydro, cacbon, nito, oxy, luu
huynh va clo, nhu, nhung khong bi giéi han ¢ 2H (doteri, D), 3H (triti), 11C, 13C,
14C, 15N, 358, 36CL Céc hop chit dugc gén nhin dong vi khac nhau theo giai
phap hitu ich, vi du giai phap hitu ich dé xuat cc hop chét duoc dua vao cac chét

ddng vi phong xa nhu 3H, 13C va 14C.

Theo mot khia canh, giai phap hitu ich d& xuat hop chét c6 cong thic (3),

hodc chat ddng phan 14p thé, chat ddng phan ddi anh, solvat hodc hydrat clia
no, trong do R' 1a H hoac methyl; R?1a H, methyl hodc xyclohexyl; R*laH, methyl
hoéc phenyl.

Theo mét phuong an, giai phap htu ich d& xudt hop chat ¢6 cong thic (3-1),
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trong d6 R' 1a H hodc methyl; R*1a H, methyl hoic xyclohexyl; R’ 1aH,
methyl hodc phenyl.

Theo mot khia canh khéc, giai phép hitu ich d& xuat quy trinh téng hop cac
hop chét co cong thirc (3) theo diém bét ky trong s6 cac diém néu trén, trong do

quy trinh nay duoc thuc hién theo so do phan ing dudi day:

1 c g 3

trong d6 R' 1a H hodc methyl; R* 14 H, methyl hodc xyclohexyl; R*1aH,
methyl hoac phenyl.

Quy trinh téng hop cac hop chat ¢6 cong thic (3) néu trén, trong d6 quy
trinh nay bao gdm budc phan Gng hai budc ndi tiép trong 1 binh phan tmg di tir
hop chét ¢ cong thie (1) va phéi tir thiosemicarbazone (2) c6 str dung céc tac

nhan phan tng la AgOTf va K,CO;:

b NHR;

Ry HN—
=N
(1); Re (2)
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trong dé R' 13 H hodc methyl; R?1a H, methy! hodc xyclohexyl; R 12 H,
methyl hoac phenyl.

Cu thé, tién trinh phan tng bao gdm Pt(tz)CL(DMSO) dugc khudy véi bac
triflometansulfonat (AgOTY) v&i su c6 mat cia CH;CN (MeCN) trong DCM. Sau 1
gio, loc bo két tha AgCl thu duoc dung dich khéng mau. Dich loc duoc cho vao
binh ciu chira thiosemicarbazone va K>CO; trong methanol (MeOH). Hon hop sau
d6 duoc khudy & nhiét do phong trong 12 gio. Kiém tra tién trinh phan tng bang
phuong phap sic ky ban moéng (TLC). Phirc chat dugc tinh ché bang phuong phap
sic ky cot v6i hé dung moi DCM va ethyl acetate (EA). Lam kho trong chan khong

thu dugc chat ran mau vang cam.

Theo mét khia canh khac, giai phap hitu ich d& xuét quy trinh tong hop céc
hop chit c6 cong thie (3-1) theo diém bét ky trong s6 cac diém néu trén, trong do

quy trinh nay dugc thyc hién theo so d6 phan Gmg dudi day:

G >
o i
R

trong do R' 1a H hodc methyl; R?1aH, methyl hodc xyclohexyl; R*laH,
methyl hoac phenyl.

Vi du thye hién giai phap hiru ich

Sau déy, giai phap hitu ich con dugc mo ta thong qua céc vi du voi muc dich
minh hoa cho giai phap htru ich va khong lam gidi han gidi phép htu ich theo bt

- ky céch nao.

Quy trinh chung
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Trong binh cau 1, Pt(tz)Cl,(DMSO) .(hqp chat 1-1, 0,1mmol) duoc khuay
v6i AgOTT (0,1 mmol) véi sy c6 méat cia CH;CN (MeCN) trong 10ml DCM. Sau
1 gio, loc bé két tha AgCl thu duoc dung dich khong mau. Dich loc dugce dua thém
vao binh cau tht 2 chira thiosemicarbazone (0,1mmol) va K,COj; (0,2mmol) trong
10ml methanol (MeOH). Hon hop sau d6 duge khudy ¢ nhiét do phong trong 12
gior. Kiém tra tién trinh phan tmg bang phuong phap sic ky ban mong (TLC). Phic
chét duoc tinh ché bang phuong phap sic ky cot v6i hé dung moi DCM va ethyl
acetate (EA) véi ti 16 thé tich 4:1. Lam kho trong chan khong thu duoc chat ran

mau vang cam.

Vi du 1. Hop chat Pt(Cl)(triazolin-5-ylidene)(N4-methyl thiosemicarbazone

acetone) (3a)

Trong binh cau 1, 100mg Pt(tz)Cl,(DMSO) (hop chét 1-1, 0,17mmol) duoc
khudy véi 43,7mg AgOTf (0,17mmol) v6i su c6 mit cia CH;CN (MeCN) trong
10ml DCM. Sau 1 gid, loc bo két tia AgCl thu duoc dung dich khéng mau. Dich

loc dugc dua thém vao binh cau tha 2 chua 24,65mg Atm (0,17mmol), 23,46mg
8
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K,COj; trong 10ml methanol (MeOH). Hon hop sau dé duoc khuéy o nhiét do
phong trong 12 gio. Kiém tra tién trinh phan tng bang phuwong phap sic ky ban
moéng (TLC). Phuc chét duge tinh ché bang phuong phap sic ky cot v6i hé dung
mbdi DCM va ethyl acetate (EA) v6i ti 16 thé tich 4:1. Lam kho trong chan khong

thu dugc chat rin mau vang cam. Hiéu Sut téng hop dat 70%.

'H NMR (CDCls, 500 MHz): & 8,07 (s, 1H, NCHN); 7,89-7,87 (2H), 7,66-7,65
(2H), 7,54-7,49 (3H), 7.39-7,33 (3H) (Ar-I1); 6,04-6,02 (d, 1H), 5,88-5,85 (d,1H)

B3C NMR (CDCls, 127,6 MHz): § 172,0, 169,0 (C-S; ©=N); 150,7 (Cnuc-Pt);
142,7 (NCHN); 136,1-126,0 (Ar-C); 56,3 (CH,Ph): 32,5-27,6 (CHs).

Vi du 2. Hop chat [Pt(Cl)(triazolin-5-ylidene)(N4-methyl thiosemicarbazone
cyclohexaldehyde)] (3b)

Trong mdt binh cdu, 100mg Pt(tz)Cl,(DMSO) (hop chét 1-1, 0,17mmol)
duoc khudy cing 43,7mg AgOTS (0,17mmol) dudi su c6 mit ctia MeCN trong
10ml DCM. Sau 1 gio, loc bd két tia AgCl thu duge dung dich khéng mau. Dich
loc duoc thém vao binh cu 2 chta 34,37mg Cytm (2b, 0,17mmol) va 23,83mg
K,COj5 trong 10ml MeOH. Sau 12 gio, thu duoc dung dich mau trang. Phic chét
duoc tinh ché bang phuong phap sac ky cot véi hé dung méi DCM va ethyl acetate
(EA) véi ti 16 thé tich 4:1. Lam khé trong chan khong thu duge chét rin mau vang

cam. Hiéu suét tong hop dat 65%.
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'"H NMR (CDCls, 500 MHz): 58,08 (s, 1 H, NC*'N); 7.85-7,83 (1 H, N-CH-Cy);
7.81-7,80 (2 H), 7,62-7,60 (2H), 7,51-7,49 (3 H), 7,38-7,32 3H) (Ar-11); 5,98 (d, 1 H),
5,83 (d, 1 H) (C'1,Ph); 4,69 (br.s., 1 H, NI7); 3,20-3,18 (br. m., 1 H, Ciigy); 2,92 (d, 3 H,
NHCHs); 1,83-1,25 (10 H, Cticy).

3C NMR (CDCls, 127.6 MHz): §174,3 (“ H=N); 165,7 (S* =N); 152,8 (C'nuc-Pt);
143,1 (NCHN); 135,9-128.6 (Ar-(); 56,5 (C'H,Ph); 38.3, 33.1, 28,9, 25,5 (C'¢y).

Vi du 3. Hop chét Pt(Cl)(triazolin-5-ylidene)(N4-phenyl thiosemicarbazone

acetone) (3c)

! ] \.‘»,,1) .

CH— e,
[ ~T::_ R ( N ES e
e 1 i |

1-1 g Jo Tt

Trong mdt binh ciu, 100mg Pt(tz)Cl,(DMSO) (hop chat 1-1, 0,17mmol)
duoc khudy cung 43,7mg AgOTf (0,17mmol) dudi sy ¢6 mit cia MeCN trong
10ml DCM. Sau 1 gio, loc bo két tua AgCl thu dugc dung dich khong mau. Dich
loc duoc thém vao binh cau 2 chua 36,2mg AxtPh (2¢, 0,17mmol) va 23,83mg
K,CO; trong 10ml MeOH. Sau 12 gid, thu duoc dung dich mau tring. Phtrc chét
duoc tinh ché bang phuong phap sac ky cot v6i hé dung mdi DCM va ethyl acetate
(EA) véi ti 18 thé tich 4:1. Lam kho trong chan khéng thu dugc chét ran mau vang
cam. Hiéu sut téng hop dat 78%.

'H NMR (CDCls, 500 MHz): 6 8,09 (s, 1 H, NCHN), 7,89-7.88 (m, 2 H, Ar-H),
7,67-7,65 (m, 2 H, Ar-H), 7,56-7,49 (m, 3 H, Ar-H), 7,39-7,34 (m, 5 H, Ar-H), 7,27-7,24
(m, 2 H, Ar-H), 6,98 (m, 1 H, Ar-H), 6,42 (s, 1 H, NH), 6,06 (d, 1 H, CH,), 5,85 (d, 1 H,
CH,), 2,74 (s, 3 H, CH3), 2,24 (s, 3 H, CH;), 1,57 (s, 3 H, CHs).

10
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BC NMR (CDCL, 127,6 MHz): §174,2, 175,4 (C=N), 150,3 (NCN), 142,8, 140,9,
1359, 134.7, 129,7, 129.6, 129.5, 128.9, 128,8, 128.6, 1259, 122,43, 118.9 (Ar-C), 56,4
(CH,), 27.9, 23,7 (CH;).

Hiéu qua dat dwgc ciia giai phap hitu ich

Quy trinh giai phap hitu ich cho phép téng hop cac phirc chat platinum (II)
chira dong thoi phdi tir trén co so di vong 1,2,4-triazole va thiosemicarbazone véi
hidu suat tot. Pay la két qua cua cac nghién ctru chuyén siu ma céac tic gia giai
phap hitu ich d& nd luc thuc hién dé hoan thién quy trinh téng hop, t6i uu hod cac
hod chét, diéu kién phan ung dé dat duoc hiéu suét tot nhat. San phém thu duoc co
d6 tinh khiét cao va on dinh dé c6 thé dua vao san xuét & quy md cong nghiép va
phi hop véi diéu kién tai Viét Nam.

Ngoai ra, quy trinh theo giai phap hitu ich khong chi hoan toan mdi, khéac
biét v6i cac quy trinh d& biét vé& cac budce tién hanh phan tGng, diéu kién phan ung,
thanh phan hoa chét tham gia va luong twong tng, ma quy trinh dua trén viée thiét
ké cac phan Gmg héa hoc méi st dung céc hoa chéat don gian, ré tién ma con c6 thé
duoc st dung lam co s& cho cac nghién ctru tiép theo trong linh vuc tong hop hod
duoc. Béi vdy, quy trinh trong giai phép hitu ich nay c6 gia tri vé ca thuc tién va
hoc thuét. Cu thé hon, quy trinh nay pht hop vé6i didu kién ché tao va timg dung tai
Viét Nam va con duoe st dung lam co s¢ tham khéo cho cac nghién ctu tiép theo

lién quan trong linh vuc k¥ thuat nay.

Dua trén ndi dung duoc mo ta trong gidi phép hitu ich nay, nguoi céd hiéu
biét trung binh trong linh vuc ndy c6 thé cai bién giai phap hitu ich theo cac cach
trong duong khac nhau nhu thay doi céc thanh phan/nguyén liéu véi cac dic
tinh/chtrc nang tuong duong véi thanh phan/nguyén liéu, v.v., cac cai bién nhu vay

van phai dugc coi la nam trong pham vi ctua giai phap hitu ich.

11



4538 12/15

YEU CAU BAO HO

1. Hop chét c6 cong thirc (3) hodc chit dong phan 1ap thé, chat dong phan dbi anh,

solvat hoac hydrat ctia no,

trong do R' 1a H hoac methyl; R*1a H, methyl hodc xyclohexyl; R 1aH,
methyl hoac phenyl.

2. Hop chét theo diém 1, trong d6 hop chat niy c6 cong thiic:

S

N-N | 7
L D>—AN

N N
NG
O

3. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thic:

<

-N
Lo
N
O
HN

4. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:
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Hinh 2a
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Hinh 3a
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