DAI HOC QUOC GIA HA NOI
TRUONG PAI HOC KHOA HQC TU NHIEN

Pham Thi Thanh Tam

NGHIEN CUU PHAT TRIEN
PHAN UNG NGUNG TU PA TAC NHAN
TONG HQP CAC DAN XUAT AZACROWN ETHER MOI
VA THAM DO HOAT TiNH SINH HQC

Chuyén nganh: Hoa hitu co

Ma sb: 9440112.02

TOM TAT LUAN AN
TIEN SI HOA HQC

Ha Ngi - 2024




Cong trinh dugc hoan thanh tai: Trudng Dai hoc Khoa hoc Tu
nhién — Dai hoc Qudc gia Ha Noi.
Ngudi hudng dan khoa hoc: 1. PGS.TS. Lé Tuin Anh
2. PGS.TS. Tran Thi Thanh Van

Phan bién: PGS.TS Vii Binh Hoang

Trudng Héa va Khoa hoc sy séng - DHBKHN
Phan bién: PGS.TS. Cao Hai Thuong

Hoc vién K¥ thuat quan su - Bo Quéc phong
Phan bién: PGS.TS. Nguyén Thi Héng Van

Vién Hoéa hoc cac hop chét thién nhién — Vién

HLKH&CNVN

Luéan an s€ duogc bao vé trudec HoOi déng danh gia ludn an tién
si hop tai Truong Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc gia Ha
Nbi vao hoi 09 gio 00 ngay 14 thang 12 nim 2024

C6 thé tim hiéu luan 4n tai:
- Thu vién Quéc gia Viét Nam
- Trung tdm Théng tin - Thu vién, Pai hoc Quéc gia Ha Noi




MO PAU

1. Tinh cép thiét cia dé tai

Hoa hoc cac hop chat crown ether hién dang thu hat dwoc sy quan
tdm cua cac nha nghién ctru trong cac linh vuc cdng nghé hoa hoc,
khoa hoc co ban, hoa dugc, hoa moi truong, vat ly ky thuat,... Vong
crown ether véi sy ¢6 mat cua di té nito (N) hay di t6 luu huynh (S)
s€ c0 cac kha nang dac biét hon so vdi vong crown ether thong thuong
nhu: ting kha ning tao phtc, ting do bén vai cac ion kim loai, ting
tinh chon loc, tang kha ning két hop véi cac ion kim loai kiém, kim
loai kiém thé va cac kim loai chuyén tiép, ... Cung véi viéc nghién
ctru tdng hop, phat trién cac hop chat azacrown ether va thiacrown
ether méi, qua trinh khao sat va danh gia hoat tinh sinh hoc cua cac
hop chét crown ether nay ciing hira hen nhiéu két qua hitu ich.

Gan day, trong cac nghién ctru trién khai tai khoa Hoa hoc, truong
Dai hoc Khoa hoc Ty nhién, Pai hoc Qubc gia Ha Noi, nhom tac gia
da co nhitng cong b khao sat va danh gia hoat tinh sinh hoc cua cac
hoat chat crown ether mai téng hop duoc, dic biét 1a hoat tinh gay doc
té bao trén mot s6 dong té bao ung thu nhu Hep-G2, Lu-1, FL, RD,
PC3, MCF-7 va hoat tinh khang khuan, khang nim... Cé4c hoat chat
crown ether nay c6 tiém nang phat trién thanh céc thudc diéu tri nhidm
khuan, nhiém nam, thudc diéu tri ung thu trong phuong phép héa tri
liéu [2, 3, 4, 5, 6]... Bén canh do, cac hop chit crown ether da duoc sir
dung nhiéu trong héa hoc phéi tri vai vai trd phéi tir trong céc phirc
chat véi cac ion kim loai nhu Co® [7], Ti** [8], ... Tiép tuc phat trién
huéng nghién ciru tong hop hitu co thugc phong téng hop hitu co 2,
khoa Hoéa hoc, truong Pai hoc Khoa hoc Ty nhién, PH Quéc gia Ha
Noi, chiing toi tap trung tong hop cac dan xuit azacrown ether va
thiacrown ether mai véi nhan di vong pyridine, piperidone trén co s&
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phan tmg ngung tu da tac nhan — tong hop one-pot, nham tim kiém
nhitng tac nhan c6 kha ning gy doc té bao hoic kha ning khang
khuan, khang nam, khang viém, ha dudng huyét... Chung t6i dé xuat
dinh huéng nghién ciru trong khudn khd luan an tién si voi dé tai:
“Nghién cizu phat trién phdn ieng ngung tu da tic nhén tong hop
cac ddn xudt azacrownether mdi va tham do hoat tinh sinh hec.”

2. Muc tiéu nghién ciru ciia dé tai

1) Ap dung phan @mg ngung tu da tac nhan tong hop duoc cac dan
Xuat azacrown ether méi chtra di vong pyridine hozc piperidone va xac
dinh dwoc ciu tric cua cac san phdm tong hop dugc bang cac phuong
phap hoa ly hién dai (IR, NMR, HRMS va X-ray).

2) Khao sét hoat tinh sinh hoc ctia mot s6 hop chat méi téng hop
dugc, dinh huéng hoat tinh giy doc té bao va uc ché enzyme a-
glucosidase.

3. P6i twong nghién ciru caa luan an

Trong khudn khd luan &n, nghién ciru sinh da nghién ctru ap dung
va phat trién, bién do6i diéu kién, thc nhan cua mot sé phan tng phan
ung da tac nhan nhu phan ung Hantzsch, phan tng Petrenko-
Kritschenko.... trén co s& cac dan xuit c6 cac nhom carbonyl va
nguyén tir hydro linh dong. Céc san pham azacrown ether mai véi cau
trac da dang da dugc tong hop thanh céng, vi du nhu: din xuat
diazacrown ether c6 chira di vong y-pyridine, di vong piperidine-4-one
da nhom thé, nhém chac N-tosylate hay cac dan xuét
polythiaazacrown ether. Ciu tao cac dan xuit azacrown ether hoic
thiaazacrown ether duoc ching minh bang cac phuong phéap hoa ly
hién dai nhu cac phuong phap pho hong ngoai (IR), phé cong husng
tir hat nhan (*H-NMR, 3C-NMR), ph6 khéi lwong phan giai cao
(HRMS). Cau trdc cua mot sb chét dai dién cho nhdm hoat chat méi
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dugc xéac dinh bang phuong phap nhiéu xa tia X don phan ti.

Ung dung cdng nghé thdng tin trong viéc du bao hoat tinh sinh
hoc va danh gia mbi tuong quan giira hoat tinh va cau tao cia chat. Ap
dung phuong phap mé phong phan tir (molecular docking) nham danh
gia ly thuyét hoat tinh ciia san pham. Mot s6 dan xuét thu dwoc da
dugc khao sat hoat tinh sinh hoc trén co s¢ cac nghién cau in vitro:
danh gia hoat tinh gay doc té bao trén cac dong té bao ung thu Hep-
G2, Lu-1, FL (HeLa), RD, MCF-7; va hoat tinh &c ché enzyme a-
glucosidase, trén co s& d6 xac dinh tiém ning Gng dung trong diéu tri
tiéu duong.

4.Y nghia khoa hoc va thuc tién cia dé tai

Dé tiép tuc phét trién cac phuong phap tong hop cac dan chét
azacrown ether, nghién cuu trong luan an caa chung t6i da ap dung
phan tng ngung tu da tac nhan Hantzsch, phan tng ngung tu da tac
nhan Petrenko-Kritschenko nham nang cao hiéu qua cua qua trinh tong
hop céc hé bis-benzodiazacrown ether véi cac tiéu di vong chira nito
va tham do hoat tinh sinh hoc cua céc hop chit tong hop dugc nhu
hoat tinh giy doc té bao trén cac dong té bao ung thu ngudi
Hepatocellular carcinoma (HepG2), Human lung adenocarcinoma
(Lu-1); Rhabdosarcoma (RD), Human Uterine (FL), Human Breast
adenocarcinoma (MCF7) va hoat tinh tic ché enzyme a-glucosidase.

Céc két qua méi ndy s& gop phan dinh huéng nghién ctu tong
hop va phét trién céc loai thubc mai chira ddng thoi nhan di vong nito
va vong crown ether. CAu trdc cac san pham tao thanh cé su khac biét
VGi cac dan xuat da dugc nghién cuu tong hop trede day bang phan
ung ngung tu da tdc nhan Hantzsch, phan (ing Petrenko-Kritschenko—
dam bao tinh méi, séng tao va kha thi cao. Céc két qua thu duoc khong
chi c6 gia tri khoa hoc, bd sung vao kién thirc co ban cho héa hoc téng
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hop cac hop chat c6 hoat tinh sinh hoc, ma con ¢ tinh thuc tién cao
trong téng hop héa dugc. Nghién ciru gop phan hoan thién phuong
phép Vva tao ra mot ddy hoat chat hiru co méi, voi day di cac dir ligu
hoa 1y gitip xac dinh chinh xac cong thic ciu tao chét dai dién caa
nhom va céc két qua nghién ciru hoat tinh sinh hoc cua chiing (gay doc
té bao, ha duong huyét).

5. Nhirng déng gop méi cia luan an

5.1. Vé mat téng hep hoa hec

1) Tong hop thanh cong 32 hop chit, trong d6 co 28 hop chat
méi, cu thé 8 san phiam podand, 24 hop chit azacrown ether va
thiaazacrown ether mgi véi bay (07) nhoém hop chit.

2) Céc san pham dugc phan lap, tinh ché va xac dinh cau trdc
bang cic phuwong phép hoa 1y hién dai nhu: phd IR, 'H-NMR, 3C-
NMR, HRMS.

3) Phuong phap nhiéu xa tia X don phan tir da xac dinh chinh xac
cau trac cho 05 don tinh thé c&c hop chét (33, 34, 36, 50, 55).

5.2. VVé mat thim do hoat tinh sinh hoc

1) Bang mot s thir nghiém in vitro, luan &n da xac dinh dugc 07
hop chét thé hién hoat tinh sinh hoc hitu ich, trong d6 05 hop chat thé
hién hoat tinh gay doc té bao, do6 1a cac hop chat (8, 34, 43, 44, 46) va
02 hop chat (58, 59) thé hién hoat tinh trc ché enzyme a-glucosidase,
c6 kha nang hd tro diéu tri tiéu duong.

2) Bang phuong phap md phong phan tir (molecular docking),
nghién ctru da chi ra su twong tic giita cac phan tir hop chét tong hop
duoc Vi cac phan tir protein muc tiéu. Két qua md phong phan tir phu
hop vai két qua thir nghiém in vitro ma nghién ciru da tién hanh trudc do.

Nghién ciru tinh chét ly hoa va mot sb dic trung giéng thude cua
cac hop chét 34, (50-59) ciing cho thiy hau hét tat ca cac thong sb
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ADMET ciia ching déu nam trong pham vi tdi wu, hoan toan cé kha
nang phat trién thanh cac thudc hoa duoc.

Céc két qua cua luan an duoc cong bd tai 5 bai bao thudc tap chi
ISI/SCOPUS, 4 bai dang trén tap chi chuyén nganh trong nudc, 03 bao
céo dang poster tai cac hdi thao trong va ngoai nudc, 01 ding ky sang ché
duoc Cuc so hiru tri tug, Bo Khoa hoc va cong nghé chap nhan hop 1€.

6. B6 cuc caa luan an

Luan &n gdm 169 trang chua ké phu luc, trong d6 c6 22 bang sé
lieu, 37 so d6 va 97 hinh v&, 90 tai liéu tham khao. BS cuc cua luan
4n: Mo dau (3 trang); Chuong 1: Téng quan (38 trang); Chuong 2:
Phuong phap nghién cru va thuc nghiém (40 trang); Chuong 3: Két
qua va Thao luan (55 trang); Két luan (2 trang); Tai liéu tham khao
(11 trang). Ngoai ra con cé Phu luc (94) trang) va danh muc 13 cdng
trinh da cong bd (3 trang).

CHUONG 1. TONG QUAN

Phan tong quan cua luan an tap trung dé cap dén nhitng khai niém
co ban vé crown ether, phan tng tong hop da tac nhan, tng dung caa
cac hop chit azacrown ether va thiaazacrown ether trong doi séng dua
trén kha nang tao phac cua chdng vai cc ion kim loai vav cac ung
dung caa cac hop chat nay trong nghién ciru phat trién thudc méi. Ung
dung cua phan (ng Hantzsch trong tong hop cic di vong dan xuat
pyridine, ung dung cua phan wng Petrenko-Kritschenko trong tong
hop cac dan xuét piperidone ciing dugc khai quét trong phan tong
quan. Bén canh do, tong quan cua lun 4n ciing dé cap dén cac phuong
phép thtr hoat tinh sinh hoc in vitro, phuong phap docking phan tir st
dung dé nghién ciru hoat tinh gay doc té bao, hoat tinh tic ché enzyme
a—Glucosidase ciia cac hop chat azacrown ether va thiaazacrown ether
méi téng hop dugc.



CHUGONG 2. THUC NGHIEM

Luan an da trinh bay chi tiét chién lugc tong hop, cac phuong
phap nghién ctru, phuong phap thuc nghiém, tong hop, tinh ché, mo
phong phan tir va khao sat hoat tinh sinh hoc in vitro.

- Phuwong phap tong hop hitu co: Str dung phuong phép tong hop
hitu co dya trén nguyén tic co ban la tién hanh phan @ng bang céch
dun hoi luu gia nhiét tryc tiép. Kiém tra tién trinh phan ng va xac
dinh thoi diém két thlic cua phan tng bang séac ki ban mong (TLC) voi
hé dung mdi phu hop.

- Phurong phdp tinh ché va kiém tra dg tinh khiét cia cac chat: Két
tinh lai san pham phan @ng trong dung mdi phu hop hoic s dung
phuong phap sic ky cot véi hé dung mdi thich hop dé thu duoc chét tinh
khiét. Cac chat tong hop duoc kiém tra do tinh khiét bang sac ki ban
mong (TLC) va do diém nong chay theo phuong phap do mao quan.

- Phwong phdp phdén tich cdu tric cac chat: Phan tich xac dinh
c4u tric cac chat qua cac dit kién phd IR, 'H-NMR, 3C-NMR, HRMS,
X-ray.

- Phurong phadp nghién ciru mod phong phan ti (molecular docking
& in silico : Trén co s¢ cac phan mém va co so dit liéu sau: MOE
2015.10, RCSB Protein Data Bank, Discovery Studio 2021. Tinh chat
hoa ly va cac tham s6 ADMET (chemical absorption, distribution,
metabolism, excretion & toxicity) duoc xac dinh bang phin mém
ADMET]Iab 2.0 tool va Molsoft — http://molsoft.com/mprop/).

- Phwong phdp thuc nghiém xdc dinh hoat tinh gdy déc té bao:
Nubi té bao ung thu in vitro theo Skehan va CS. Xac dinh hoat tinh
gdy doc cac dong té bao ung thu theo phwong phap SRB cua
Likhiwitayawuid va cac cong su (CS) dang duoc tién hanh tai Vién
Nghién ciru Ung thu Qudc gia caa My (NCI).
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- Phurong phdp thuc nghiém khao sat hogt tinh khang vi sinh vt
kiém dinh: Hoat tinh khang vi sinh vat kiém dinh duoc tién hanh dé
danh gia hoat tinh khang sinh/khang khuan ciia cac mau chiét, duoc
thuc hién trén cac phién vi lugng 96 giéng (96-well microtiter plate)
theo phuong phap hién dai cua VanderBergher & Vlietlinck (1991),
va McKane, L., & Kandel (1996).

- Phurong phdp thuc nghiém ic ché enzyme a-glucosidase: Pugc
thyuc hién trén dia micotitre 96 giéng theo phuwong phap K. Tadera & Y.
Minami (2006) va H. Chen & X. Yan (2004). Nghién ctru dua trén khao
sat, danh gia st bién d6i co chét p-nitrophenyl-a-D-glucopyranoside
(PNPG) boi enzyme a-glucosidase thanh a-D-glucose and p-
nitrophenol & budc séng 410 nm. MAu thir dwoc pha lodng bing DMSO
va nuéc deion thanh 1 day cac nong do, ndng do lan luot trong phan
ng 12 256; 64; 16 va 4 pg/ml hoic pha lodng tiép véi mau c6 hoat tinh
nho hon. Acarbose dugc st dung 1am chét tham khao.

CHUONG 3. KET QUA VA THAO LUAN
3.1. Nghién ciru tong hop cic din xuit podand chita nhém
carbonyl

Cac hop chét podand vai mach polyether c6 chta cac di to oxy
(0) va luu huynh (S) (3, 6, 8, 10) duoc tong hop tir cac tién chat bis-
(2-chloroethyl) ether (1) hodc bis-(2-mercaptoethyl) ether (5) hoac
2,2’-thiodiethanethiol (7) hodc 1,8-dimercapto-3,6-dioxaoctane (9)
khi ngung tu véi cac aldehyde hoac ketone thom 2 hoac 5 trong hé
dung mdi véi méi trudng kidm manh KoCO3/DMF (véi su c6 mit cua
mudi K1) hoic K,COs/DMSO theo so db 3.1.

3.1.1. Tong hop cdc podand chita nhém chirc arylketone 3, 6, 8 va 10
Phan tmg tong hop podand 3 duoc thyc hién trong dung moi
DMF khan tai nhiét d¢ khoang 115 - 120°C véi su ¢6 mat d(‘Sng thoi
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céc tac nhan KI va K,CO; khan. Hon hop phan mg chuyén tir mau
vang chanh sang mau dé nau, kiém tra tién trinh phan ng bang
phuong phap sic ky 16p mong téi khi phan (g xay ra hoan toan. Hon
hop phan tmg dugc lam lanh dén nhiét d6 phong va d6 vao binh chira
800 ml nudc da (nhiét do khoang 0 — 4°C) s& thu dugc két tia mau do
nau. Loc rira két tia trén phdu loc Biichner va két tinh lai tir
ethylacetate thu duogc cac san pham diarylketone podand voi higu suat
dat H% = 53% (podand). Cau tao cua cac hop chat 3 dugc khang dinh
bang cac phuwong phap phé hién dai nhu IR, 'H-NMR.

0]

Cl Cl
CH,
+
K/O\) ©5‘\ QCO
M @ W\
saloe

7
SO

4,7,9) 5) 3:X,Y=0,n=1; 46:X=S,Y=0,n
7,8:X,Y=S,n=1; 9,10: X=S,Y=0,n

1
2;

So d@6 3.1. Tong hop céc tién chat thiopodand chiza hai nhém ketone

Bang 3.1. Két qua tong hop cac tién chét podand (3, 6, 8, 10)
Hopchat | X | Y | n | Tn(°C) Ry H (%)
O | O 1 66 — 68 0,67 53
S o 1 72-74 0,58 52
S S 1 7677 0,53 55
10 S O 2 71-71 0,50 60

Phan ing tdng hop céc podand (6, 8, 10) dwoc xuat phat tir 2-

chloroacetophenone (5) va thuc hién trong méi truong kiém
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K,COs/DMSO cho san pham véi hiéu suat lan luot dat H = 52% (chat
6); 55% (chat 8); 60% (chat 10). Trén phd hong ngoai dé& dang nhan
thay tin hiéu dic trung cho dao dong hoa tri caa nhém carbonyl (C=0)
Vi cudng do manh tai 1654 cmt. Pho khéi lugng (ESI*) ciia hop chét
6 cho gia tri M* = 3759 tuong Gng vai cong thic phén tu la
C20H203S;; va cua podand 8 cho gia tri [M]* = 390,8 tuong ung Vi
cong thuc phan tir 1a CaoH220,Ss; trong khi d6 pho khéi luong (ESI*)
cua hop chat 10 cho tin hiéu ion gia phan tir [M+Na]* = 441 (&ng voi
cbng thuc CxH2604S:Na* vai cuong do 100%.

Trén phd cong hudng tir hat nhan cac hop chit (3, 6, 8, 10) dé
dang nhan thiy tin hiéu cong huong dic trung cua hai nhém methyl
(CHs-C=0) dudéi dang singlet trong khoang 2,61 — 2,62 ppm. C6 thé
nhan thay rang, dy thay doi cc di to oxy bang cac nguyén té luu huynh
va kéo dai mach podand, khéng anh huéng ti do chuyén dich hoa hoc
cua cac proton nhom methyl.

3.1.2. Téng hop podand N-tosyl-1,5-bis(2-acetylphenoxy)-3-
azapentane (12) va podand N-tosyl-1,5-bis(2-formyl-1-naphtoxy)-3-
azapentane (14)

(0]
A 0 0 0
TsO A~ A_OTs OH R R
ITI 2, 13) 0 0
—_—
T.
° K,COs, K/N\)
1 DMF e
(12, 14)

12: R = -CHy; 14: R = -H

So d6 3.2. Tong hop céc tién chdt azapodand chiza hai nhém
ketone

Nghién ctiu phéat trién cac dan xuit podand méi, trong do
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nguyén tir nito (N) s& thay thé nguyén tr oxy trung tdm mach
polyether, luan an da dé ra huéng tong hop céc podand méi (12, 14)
theo so d6 3.2.

Béng 3.2. Két qua tong hop 2 tién chat podand (12, 14)

Hopchit | X | Y n | Te(°’C) | R | H (%)
12 Oo| O 1 66 -68 | 0,67 53
14 S O 1 72-74 | 0,58 52
Céc podand 12, 14 duoc téng hop qua hai giai doan. Xuat phat tir
tac nhan N,N-bis(2-tosyloxyethyl)-N-tosylamine (11), sau khi twong tac
v6i 2-hydroxybenzaldehyde (12), hodc 2-hydroxy-1-naphthaldehyde
(14) trong moéi truong kiém (hé K.COz/DMF) chiing ta thu dugc cac N-
tosyl-1,5-bis(2-acetylphenoxy)-3-azapentane (12) va podand N-tosyl-
1,5-bis(2-formyl-1-naphtoxy)-3-azapentane (14) tuong tng.
Cong thirc cAu tao cua cac hop chat (12, 14) dugc ching minh bang
cac phuong phéap IR, NMR va MS.
3.1.3. Téng hop podand 2,6-bis[(2-acetylphenyl)oxymethyl]pyridine
(16, 20)

O O
OTs OTs 0 (r]\ R R)I)
V4
F Z\
OH MeCN | (16, 20)
(15, 18) (2,19) _

2:R=CH;;19:R=H 1516: Z=N; R = CH;
16,20: Z=C;R=H

Sor do 3.3. Tong hop cac tién chat podand chira dj vong pyridine
hogc benzen
Céc podand (16, 20) dwoc tong hop tir cac din xuat 2,6-
bis(tosyloxymethyl)pyridine (15) hoac 1,3-bis(tosyloxymethyl)benzene
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(18), khi twong tac vai 2’-hydroxyacetophenone (2) hoac 2-hydroxyl
benzaldehyde (19) trong méi truong kiém (K:COs/MeCN). Phan ting
duoc dun hdi Iuu trong khoang 16 - 24 gio. Sau khi phan wng két thiic va
tinh ché hdn hop phan tmg thu dugc podand (16, 20) vai hiéu suat 1an
lugt twong (rng 88% va 75%.

Qua nghién ctru so b, co thé thdy khi thay nguyén tir Oxy (O)
bang céac di t& Luu huynh (S) va Nito (N), ¢6 sy anh huong téi do
chuyén dich hoa hoc ciia cic nhoém methylene trén chudi polyether, cu
thé cac tin hiéu cong hudng cua proton chuyén dich vé ving tir truong
manh, anh huéng rd nhét trén cac din xuat thiapodand.

3.2. TONG HOP CAC DAN XUAT THIAAZACROWN ETHER
TREN CO SO PHAN UNG NGUNG TU DA TAC NHAN
HANTZSCH

3.2.1. Tong hop dibenzo-4,12-dithia-8-azacrownophane chira di

vong y-arylpiperidine
R

©5‘\CH3 H,C )‘jij Q NH4OAL
=z
CH3COOH |
reflux \N
LY 12
S s

o)
21,29: R = 0-Cl; 22,30: R = 0-OMe; k/ \)

23, 31: R =m-NO,; 24, 32: R = m-Br; (29-36)
25, 33: R = m-Cl; 26, 34: R = o-F.

0,
| | 27,35 R7=1,3-[O> 728, 36:R=C)
So do 3.4. Chién lwoc tong quét tong hop cac y-arylpyridino-
dithiaazacrown ether (29-36)
Trén co so tuong tac cta podand 1,5-bis(2-acetylphenthio)-3-
oxapentane (6) va dan xut arylaldehyde vi NH4OAc, trong diéu kién
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phan mg Hanztsch (dung s6i hoi luu trong dung moi CH;COOH), da
tong hop thanh cdng dan xuat dithiaazacrown ether (29-26) c6 chira di
vong y-arylpiperidine vai hiéu suat nam trong khoang 23 — 43%. Phan
g dugc tién hanh trong diéu kién dun s6i hdi luu trong dung moi
acid acetic bang va trong khoang 15 gio. Céc san pham thiaazacrown
ether (29-36) dugc phan lap va tinh ché bang phuong phap sic ky cot,
ddng thoi két tinh lai tir hé dung méi C,HsOH.
Bang 3.3. Két qua tong hop céc y-arylpyridino-dithiaazacrown
ether (29-36)

Hop chét R The (°C) Ri | H (%)
29 o-Cl 185186 | 0,55 38
30 0-OCHs | 221-222 | 0,60 30
31 m-NO, | 176-177 | 0,65 | 43
32 m-Br | 190-191 | 0,59 23
33 m-Cl 182184 | 0,50 35
34 o-F 188189 | 0,69 30
35 p-C7Hs0O, | 205206 | 0,60 26
36 p-CioH; | 214-216 | 0,36 32

Cong thirc cu tao cua cac dan xuit thiaazacrown ether (29-36)
duogc khang dinh bang cac phuong phap hoéa 1y hién dai nhu IR, *H-
NMR, C-NMR va HPLC-MS hoic MS. bic biét, cong thic ciu tao
cua hop chét (33, 34, 36) ciing duoc khing dinh chinh xac bang phuwong
phép nhiéu xa don phan tir X-ray.

Ciu trdc phan to cua nhém dibenzo-4,12-dithia-8-
azacrownophane chtra di vong y-arylpiperidine (29-36) ciing duoc
khang dinh chic chan bang phuong phéap nhiéu xa don tinh thé (hinh
3.1). Pon tinh thé hop chét (33, 34 va 36) dwoc chuén bj trong dung
moi ethanol.
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Hinh 3.1. CAu tric céc phan tir 33, 34, 36 xéc dinh dugc bang
phuong phap nhiéu xa tia X

3.2.2. Téng hep trithiaazacrown ether tir podand 1,5-bis(2-
acetylphensulfanyl)-3-thiapentane (8)

Z
c|
H NH4OAc SN
AcOH
reflux S
Z ﬁ 37
S

So d6 3.5. Tong hop aza-14-crown-4 thia ether chiza di vong
y-(2-methoxyphenyl)pyridine (37)

Nghién ciu tong hop thanh cong hoat chat dai dién nhom
azacrown trithiaether (37) tir podand 1,5-bis(2-acetylphensulfanyl)-3-
thiapentane (8) véi hiéu suat khoang 28%. Phan tng dugc dun hdi luu
trong dung mdi acid acetic trong khoang 16 gio (so db 3.5).Cong thirc
CAU tao cua aza-14-crown-4 thia ether dwoc khang dinh bang phuong
phép phd cong huong tir hat nhan (NMR). Phé cong huong tir 13C-
NMR ciing khang dinh su tao thanh san pham.
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3.2.3. Tong hop dithiaaza-17-crown-5 ether chira di vong 7-
arylpyridine (38)

Tong hop duoc hop chat dithiaaza-17-crown-5 ether (38) chua di
vong y-(2-naphthyl)pyridine tur podand 1,8-bis(2-
acetylphenylsulfanyll)-3,6-dioxapentan (10) va 2-naphthaldehyde (28)
trong diéu kién c6 mat NH,OAc. Phan tmg duoc dun hoi luu trong dung
méi acid acetic, san pham thu dugc c6 dang tinh thé mau vang nhat, voi
hiéu suat dat 42%. Cong thirc cau tao cua cac hop chét dithiaaza-17-
crown-5 ether (38) duoc khang dinh bang cac phwong phap phd hién
dai nhu 'H-NMR, *C-NMR va HRMS.

O
- 7
2 2 + > / F
o0, 0 e (X0
S O O S NH,O0A ~
NN N 49AC, S S
CH,COOH j
10 O O
__/ 38

Sor do 3.6. Tong hop dithiaaza-17-crown-5 ether (38)

3.2.4. Tong hop din xuit diazacrown ether tir podand N-tosyl-1,5-
bis(20acetylhenoxy)-3-azapentane (12)

Hoan thién phwong phap tong hop di vong 4,11-diazacrown-2
ether 40. Hop chét 40 thu dugc dudi dang tinh thé mau trang, hiéu suat
khoang 37,5%. Cu tao ciia san pham 40 da dugc khang dinh bang
phuong phép cdng huaong tir hat nhan *H-NMR va BC-NMR.
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OMe

7z
©fl\ )E@ _ NH,OAc, AcOH _ |
A
OCH, 0 Q

39 </I;J 40

Sordo 3.7. Téng hop 2*-(4-methoxyphenyl)-7-tosyl-4,10-dioxa-7-
aza-2(2,6)-pyridina-1,3(1,2)-dibenzenacyclodecaphane (40)
3.2.5. Tong hop diazacrown ether tir podand 2,6-bis[(2-

acetophenyl)oxymethyl]pyridine (16)

o o R P
L g
CHO N
0 o

(22-24, 39, 41, 42)

S o O
| NH4OAc, AcOH, t° N
¥ A
| (43-48)
16 G
B H;CO,
OCH, )2 U €
Ar = @;J 7\
C {
22,43 23,44 24,45 39, 46 41, 47 42,48

So do 3.8. So do tong hop y-arylpyridinodiazacrown ether chiza
dong thoi hai dj vong pyridine (43-48)

Nghién ciru phét trién phan tmg ngung tu da tic nhan Hantzsch
trén dan xuat podand 2,6-bis[(2-acetophenyl)oxymethyl]pyridine, lan
dau tién, ching toi d tong hop thanh cong dan xuét diazacrownophane
c6 chira dong thoi hai nhan pydidine, qua d6 nang cao kha ning thé
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hién hoat tinh sinh hoc hiru ich cua san pham tong hop. Phan tmg duoc
thuc hién trong diéu kién dun s6i hoi luu cac tac nhan ban dau gdbm
podand 16, dan xuat aldehyde thom va ammonium acetate trong dung
moi acid acetic (bang). Sau khoang 11-12 gio, phan ung xay ra hoan
toan, va tinh ché bang phuong phéap sac ky cot, két tinh lai trong dung
mdi ethanol thu dwoc san pham [y-(aryl)pyridino]dibenzo-27,28-
diazacrownophanes (43-48) tinh khiét, dang tinh thé mau trang.

Cau tao cua cac dan xuat [y-(aryl)pyridino]dibenzo-27,28-
diazacrownophanes (43-48) chira dong thoi hai di vong pyridine duoc
khang dinh bang cac phuong phap hoa 1y hién dai nhu IR, H-NMR,
13C-NMR, HRMS.

Béng 3.4. Két qua tong hop cac dan xuat y-arylpyridinodiazacrown
ether chira dong thoi hai di vong pyridine (43-48)

Hop chiat Tnc (°C) R¢ H (%)
43 142 - 144 0,42 62
44 249 — 250 0,50 74
45 205 — 207 0,36 60
46 142 — 144 0,42 70
47 158 — 160 0,24 76
48 158 — 160 0,23 77

3.3. TONG HQP CAC DAN XUAT AZACROWNOPHANE TREN
CO SO PHAN UNG NGUNG TU PA TAC NHAN PETRENKO —
KRITSCHENKO
3.3.1. Tong hop din xuit diazacrown ether chira 2,3,4,6-tetraaryl-
y-piperigjone’ (50) tir podand 14

bé xuat va tong hgp thanh cdng nhém azacrownophan 50 c6
chira di vong y-piperidone va phan crownophan véi nhém naphtalen
lien két vao vong crown & vi tri 2,6 va nhom phenyl & vi tri 3,5 cua

16



vong y-piperidone. San pham dugc két tinh lai trong hdn hop dung
mdi CH,2Cly/methanol cho san pham 50 duéi dang tinh thé mau trang.
Hiéu suit H = 45% (0,30 g), Ry = 0,4 (ethyl acetate : hexane = 1:1);

= 292-294°C (theo tai liéu tham khao 293-295°C). Cau trdc cua
phan tir 50 dugc cac dinh bang cac phuwong phéap phd hién dai nhu phd
IR, 'H-NMR, C-NMR, HRMS va X-ray. Bang phuong phap nhiéu
xa tia X don tinh thé hop chat 50 c6 thé thay phan tir nay c6 tinh doi
xung truc Cs (m) twong di. Tinh thé 50 12 hdn hop racemic, bao gém
cac cap dong phan ddi quang c6 cdu hinh twong dbi rac-
1RS,29SR,30RS,32SR

(0]
@ @
2, S '

_ +NH,0Ac_ |
CHO OHC AcOH, MeCN
50°C, 2,5h
siéu am, 0 o

1 j ; L

So do 3.9. Tong hop dan xudt diazacrown ether chiza 2,3,4,6-
tetraaryl-y-piperidone (50)

Hinh 3.2. C4u tric phan tir (bén trai) va cau tao mang tinh thé (bén
phai) ctua hop chit 50
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3.3.2. Toéng hep azacrownophan tir podand 2,6-bis[(2-
acetylphenyl)oxymethyl]benzene (20)

KO) 49,55: R'= R?= C4Hs; KO)

51,56: R'= H, R?= CH;;
52,57: R'=H, R?>=-C¢4Hs; (55 - 59)
53,58: R'= H, R?>= COOCH(CHj),;
54,59: R'= H, R>= COOCH,CH(CHj3),
Sor d6 3.10. Sor do tong hop céac azacrown ether duea trén phan ing
Petrenko-Kritschenko

Tiép tuc nghién ctu va tng dung phan ting ngung tu da tac nhan
Petrenko-Kritschenko, ching t6i da tong hop thanh céng nhom
azacrownophan (55-59) c¢6 chia di vong y-piperidone va phan
crownophan vai ba vong benzene ngung tu. C4c san pham thu duoc
c6 dang tinh thé mau trang vai hiéu suat trong khoang 38 —60%. Céng
thirc cAu tao cua cac hop chat (55-59) dwoc chimng minh day du bang
cac phuwong phap phd hién dai nhu IR, *H-NMR, 3C-NMR, HRMS va
X-ray.

SJer

Hinh 3.3. C4u trdc phan tir hop chét 55
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3.4. THAM DO HOAT TINH SINH HOC HQC CAC HOAT CHAT
TONG HOP bUQC

3.4.1. Khio sat hoat tinh giy ddc té bao trén mét s6 dong té bao
ung thw

Céc dan xuét podand va azacrownether da tong hop duoc nghién
ctru khao sét hoat tinh gay doc té bao trén cac dong té bao ung thu &
ngudi: Hep-G2: DONg té bao ung thu gan, Lu-1: DOng té bao ung thu
phdi; HeLa: Dong té bao ung thu ¢o tir cung; MCF — 7: Dong té bao
ung thu vu.

Budc dau khao sét hoat tinh sinh hoc cac dan xuat thiopodand,
chung t6i da tién hanh danh gia hoat tinh gdy doc té bao cua cac dan
xuit podand (6, 8) két qua khao sat cho thay, tai ndng do thir nghiém,
chi duy nhat dan xuat thiopodand 8 thé hién hoat tinh gay doc té bao
dbi voi 1 dong té bao ung thu (RD), gia tri CS(%) = 27,96+1,04 (%),
gia tri ICsp = 26,49 pM. Dan xuit podand 6 khong c6 hoat tinh gay
doc té bao déi véi cac dong té bao (Hep-G2, Lu-1, RD, MCF-7) &
ndng do thir nghiém.

Céc dan xuét thiaazacrownether chira di vong y-arylpiperidine
(29-36), trithiaaza-14-crown-4-ether  (37), dithiaaza-17-crown-5
ether (38), [y-(aryl)pyridino]dibenzo-27,28-diazacrownophane (43-
48) sau khi duoc tinh ché bang phuong phap sic ky cot va két tinh
lai trong ethanol tuyét dbi da duoc khao sat danh gia hoat tinh gay
doc té bao trén cac dong té bao ung thu: Hep-G2, MCF-7, RD va Lu-
1, chat Ellipticine duoc sir dung nhu chat chiung. Két qua khao sat
cho thdy: Trong s 8 hop chat dibenzo-4,12-dithia-8-
azacrownophane (29-36) chi c6 din xuat azacrown thiaether 34 chia
nhén y-(o-florophenyl)pyperidine la thé hién hoat tinh gay doc té bao
dbi voi dong té bao ung thu Hep-G2, gia tri 1Cso = 38,6 uM. Hop
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chat dithiaaza-17-crown-5 ether 38 thé hién hoat tinh gay doc té bao
dbi véi dong té bao ung thu Hep-G2, gia tri 1Cso = 179,98 pM.
Azacrownophan 43 cho kha ning thé hién hoat tinh véi nhiéu dong té
bao ung thu nhét, cu thé 1a cac dong té bao ung thu Hep-G2, Lu-1, RD
va MCF-7 véi gia tri ICsp trong khoang: 2,44 — 6,95uM.
Azacrownophan 44 \ic ché dong té bao ung thu Hep-G2 voi gia tri
ICso = 18,44 uM. Azacrownophan 46 tic ché ba dong té bao ung thu
Hep-G2, Lu-1, RD véi gia trj ICso lan luot 1a 23,00 uM; 7,03 uM;
21,01 pM.
3.4.2. Khio sat hoat tinh ha dwong huyét ciia mot sé din xuét
azacrownophane chira nhian piperidone
Céc hop chit (55-59) duoc khao sat danh gia hoat tinh ha duong

huyét thong qua khao sat kha niang wc ché enzyme a-glucosidase.
Trong s 5 hop chét dugc thir nghiém, hai hop chat 58 va 59 da thé
hién hoat dong tét voi gia tri 1Cso 1a 407,17 + 9,01 uM va 345,90 +
6,75 uM tuong tng. O ndng do 256 pg/ml, hop chét 58 wc ché 74,5%
hoat tinh cua enzyme a-glucosidase, so véi 52% ddi vaéi hop chit 59
va 93% ddi voi acarbose. Do d6, cac nhom este duong nhu ¢ anh
huong dang ké dén hoat dong tc ché hon cac nhom thé phenyl va
methyl, nhitng nhém nay c6 rét it tac dung dién Ién toan bo phan ti.
Ngoai ra, gia tri 1Cso vuot troi tir 58 dén 59 cd thé goi ¥ rang chudi
carbon dai hon c6 thé ting cudng kha ning tc ché a-glucosidase. Tuy
nhién, két qua nay van thap hon so véi acarbose (ICso= 208,42 pM),
diéu nay c6 thé duoc giai thich 1a do do phan cuc thap va cac nhém
chtrc nang it wa nuwdce hon cuia vong crown.
3.4.3. Khao sat hoat tinh sinh hoc ctia cac hop chit tong hop dwoc
bang phuong phap mé phéng phan tir (Molecular docking)

Dé c6 nhan dinh téng quat hon vé& méi lién quan giita ciu tric va
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hoat tinh sinh hoc cua cac hop chat da tong hop duoc, luan an da tién
hanh so sanh kha ning tuong tac véi cac protein dich trong diéu tri ung
thu (EGFR), ha duong huyét (a-glucosidase) cua hop chat téng hop
duoc voi cac chat ddi chimg nhu Erlotinib va Arcabose. Két qua
docking trén cac phan tir déu duoc chimg minh 13 twong dbi phu hop
vai két qua thir nghiém in vitro.
KET LUAN
1) Nghién ctru da ap dung phan ung ngung tu da tac nhan
Hantzsch va phan mg ngung tu da tac nhan Petrenko-Kritschenko
téng hop thanh cdng 32 hop chét (trong d6 c6 28 hop chat mai) bao
gom 8 san pham podand, 24 hop chit azacrown ether va thiaazacrown
ether méi vai bay (07) nhom hop chét, cu thé:
v/ 08 dan xuat dibenzo-4,12-dithia-8-azacrownophane chira dj
vong y-arylpiperidine (29-36).
v' 01 din xuat dibenzo-1,4,7-trithia-11-aza-14-crown-4 ether
chua di vong y-(aryl)pyridine (37).
v/ 01 dan xuat dibenzo-4,12-dithia-8-aza-17-crown-5 ether
chua di vong y-(2-naphthyl)pyridine (38).
v 01 dan xuat dibenzo-4,11-diaza-14-crown-4 ether chua di
vong y-(aryl)pyridine va nhém chic N-tosylate (40).
v/ 06 dan xuét [y-(aryl)pyridino]dibenzo-27,28-diazacrownophane
chira dong thoi hai di vong pyridine (43-48).
v' 01 dan xuét dinaphthanyl-4,11-diaza-14-crown-4 ether chira dj
vong 2,3,4,6-tetraaryl-y-piperidone va nhém chirc N-tosylate 50.
v' 06 dan xuit dibenzo-11-aza-14-crown-3 ether chira di vong
y-piperidone da nhom thé (55-59).
2) Phuong phap nhiéu xa tia X don phan tir 3 x4c dinh chinh
X4c cau tric cho 05 don tinh thé cac hop chét (33, 34, 36, 50, 55).
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3) Bang mot sb thir nghiém in vitro, luan &n da xac dinh dugc 07 hop
chat thé hién hoat tinh sinh hoc hitu ich, trong d6 05 hop chét thé hién
hoat tinh gay doc té bao, d6 1a cac hop chit (8, 34, 43, 44, 46) va 02 hop
cht (58, 59) thé hién hoat tinh trc ché enzyme a-glucosidase, cd kha ning
hd trg diéu tri tiéu dwong. Cu thé:

v" Hop chét 8 thé hién hoat tinh gay doc té bao trén dong té bao ung
thu RD véi chi s6 1Cso ddi v6i dong té bao nay 1a 26,49 pM.

v' Hop chét 34 va 44 cung thé hién hoat tinh gy doc té bao trén
dong té bao ung thu gan Hep-G2 véi gié tri ICs lan luot tuong
&ng 12 38 uM va 18,44 uM.

v" Hop chét 43 thé hién hoat tinh gay doc trén ca 4 dong té bao ung
thu thir nghiém 1a Hep-G2, Lu-1, RD va MCF-7 véi céc thong sé
Ién lu(yt la; |Cso/Hep.Gz = 2,44 |,L|V|; 1Cs0/Lu1 = 3,00 ],lM; 1Csorp = 6,95
uM; 1Csomcr-7 = 5,24 uM.

v" Hop chat 46 c6 tac dung gay doc té bao trén 3 dong té bao ung
thu 1a Hep-G2, Lu-1, RD véi chi s ICso twong tmg nhur sau: ICsomep-
c2 = 23,00 uM; ICspiy1 = 7,03 uM; ICsorp = 14,65 pM.

v Céc hop chat 58, 59 thé hién hoat tinh tc ché enzyme a-glucosidase
Vi gid tri ICsolan ot 12407,17 + 9,01 uM va 345,90 + 6,75 uM.

4) Bang phuong phap mé phong phan tir (molecular docking),
nghién ctru da chi ra sy twong tac giita cac phan tir hop chat tong hop
duogc vai cac phan tur protein muyc tiéu. Cu thé, hop chat 34 dai dién
cho céc azacrownether tong hop duoc cé chira nhan pyridine thé hién
su twong tac véi 6 aminoacid cua enzyme EGFR tyrosine kinase bang
céch tao thanh céc lién két hydro-carbon, hydro-halogen (véi nguyén
tir flo), lién két n-sigma, lién két n—sulfur, twong tac n—n, lién két n—
tuong tu nhu hoat chat diéu tri ung thu da dugc biét dén 1a Erlotinib.
Phan chinh ctia phan tir 34 tham gia vao cc tuong tic nay dén tir cac
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g6c phenyl va nhan pyridine. Cac phan ta 58, 59 dai dién cho cac
azacrownether ¢ chira nhom piperidone trong phan tir ciing thé hién
Su tuong tac vai cac amino acid tai cac vi tri hoat dong trén phan tir
protetin muc tidu 3A4A tuong tu hoat chat Acarbose — mot hoat chat
¢4 tac dung wc ché enzyme a-glucosidase, cd tac dung ha duong huyét
da duoc biét dén. Két qua md phong phan tir phi hop véi két qua thir
nghiém in vitro ma nghién ctru di tién hanh truée do.

Nghién ctiu tinh chat ly hoa va mot sé dic trung giong thudc
ctia cac hop chat 34, (50-59) ciing cho thay hau hét tat ca cac thong sb
ADMET cuia chung déu ndm trong pham vi téi wu, hoan toan c6 kha
ning phat trién thanh cac thudc hoa dugc.
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