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LOT CAM DOAN

T6i xin cam doan két qud nghién ciru trong ludn vin nay la céng trinh
nghién ciru cua téi dya trén nhiing s6 lidu va tai lidu do chinh t6i tw tim hiéu
va nghién civu dwdi sw hiromg dan khoa hoc ciia TS, Neuyén Lé Anh. Chinh vi
vdy, cdc két qud nghién ciru dam bdo tinh trung thuc va khédch quan nhit.
Pong thoi, két qua nay chua timg dioc xudt hién trong bdt cir mot nghién ciiu
nao. Cdc s6 liéu, két qua néu trong ludn vin 1 trung thuc néu sai téi xin hoan
toan chiu trach nhiém trudc phap ludt.

Tac gia luan vin
Thas
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LOI CAM ON

Pé tai “Nghién ctu tong hop cac dan xuit quinoline va ddnh gia hoat
tinh sinh hoc cta cac hop c_:hét téng hop duge” da dugce trién khai tai phong
thi nghiém thuéc Hoc vién Khoa hoc va Cong nghé, Vién Han 14m Khoa hoc
va Cong nghé Viét Nam.

Trude hét, téi xin bay to long biét on siu sic t6i TS. Nguyén L& Anh,
ngudi da truc tiép dinh hudng khoa hoc, tin tinh hudng din va luén dfﬁng
hanh ltrong sudt qué trinh nghién ctru va hoan thién luan vin. Nhing ¥ kién
déng gop quy bau ctia Thiy 13 nén tang quan trong giup toi hoan thanh cong
trinh nay.

T6i xin trin trong cam on tdp thé can bd, déng nghiép tai Hoc vién
Khoa hoc va Cong nghé d3 hd tro, chia sé kinh nghiém va tao diéu kién thuén
loi trong qué trinh thue hién céc thi nghiém. Pong thoi, t6i cling xin g 10i
cam on t¢i Ban Lanh dao, Phong Dio tao ciing toan thé quy Thay/Cé cia Hoc
vién da tao moi tredmg hoc tap va nghién ciru thuan loi.

Bén canh do, t6i xin bay té long biét on t6i gia dinh va ban be da luén
dong vién, hd tro vé tinh than trong subt thoi gian hoc tdp va nghién ctru.

Lu4n vin thuc hién dugc tai trg boi dé tai ma s6: NCXS 01.02/24-26.

Mic di di cé nhidu cd ga”ing, ludn van khoé tranh khoéi nhitng han ché
nhat dinh. T6i rit mong nhin duoc cic ¥ kién dong gbp quy bau dé cong trinh
duoc hoan thién hon.

Xin tran trong cam on!.

Ha Néi, 16thdng 06 ndm 2026
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MO PAU
1. Ly do chon dé tai

Quinoline 14 hop chit di vong thom chira hé nhin benzene ofn voi
nhéan pyridine, duge tim théy tir nhién trong nhya than da va nhiéu loai duoc
liéu [1-3]. Nho dic diém cAu trac dic trung, quinoline duge xem la mot
khung céu truc quan trong trong linh vuc hda duge, dac biét trong viéc phat
trién cdc hoat chit c6 gia tri nhu thude diéu tri sbt rét (quinine, chloroquine),
khang khuin (fluoroquinolones) va chdéng ung thu. [4,5].

Bén canh do, kha niang bién ddi cAu trac linh hoat cung vdi hoat tinh
sinh hoc da dang di khién céc din xudt ctia quinoline tré thanh dbi tuong
nghién ctru dwgc quan tdm rong rai trong nhiéu ndm qua. Nhiéu céng trinh d3
chtrng minh tiém nang ung dung phong pht cua nhém hop chit ndy trong y
dugc, ndi bat 1a cac hoat tinh chéng sot rét [6-9], khang khuan [10-12] va
chbng ung thu [13-15].

Trong thdi gian gan ddy, cdc nghién ctu vé tbng hop din xuit
quinoline khéng chi nham tim kiém cac phuwong phép téng hop méi ma con
huéng t&i viée nang cao hiéu suit phan uing. Pong thdi, viée tim kiém céc
hop chét c6 hoat tinh sinh hoc tbt phuc vu cho tng dung thuc tién ciing 1a mot
muc tiéu quan trong [16,17]. Cac phuong phap téng hop kinh dién nhu
Skraup, Combes hay Doebner-Miller dd duoc céi tién nham t6i wu hoa diéu
kién phan Ung, hiéu suét va tinh an toan [16,18].

Tw nhitng co s& trén, dé tai “Nghién ciu téng hop cac din xuit cia
quinoline va dinh gia hoat tinh sinh hoc ciia mét s6 hop chit chit tong
hop dwoe” duoc thye hién véi muc tidu tong hop cac dan xudt quinoline bang
phuong phap phu hop, xdc dinh chu trac san pham thu duge, dong thoi ddnh
gia hoat tinh sinh hoc nhim dinh huéng img dung trong linh vuc dugc phim
va y hoc.

2. Muc tiéu ciia nghién ciru

- Nghién ciru va lra chon phuwong phap thich hop dé téng hop cac din
xudt quinoline.

- Tién hanh tdng hop mdt s6 dan xut ctia quinoline.

- Déanh gia hoat tinh gdy doc té bao ung thu va hoat tinh khang vi sinh vat

kiém dinh cta céc hop chat da thu duoge.




3. Phuwong phap nghién cuu

- Phuong phap phd nghién ctiu cu triic phan tr nhu: "H-NMR, “C-NMR.

—Caqmwngpmms&ﬂdnmnTLCsémmms&dmgdéﬂM1dévéﬁm
hiéu phén tmg.

- Phwong phap dinh gia hoat tinh sinh hoc:

+ Hoat tinh gay d6c té bao duge khao sat trén cac dong té bao ung thu &
nguoi ( HepG2 va MCF-7) bang phuong phap MTT theo quy trinh da duoc
cong bb bai Tim Mosman [19-21].

+ Hoat tinh khéang sinh dugc xac dinh thong qua viée do gia tri ICsp va
MIC trén mot s ching vi sinh vét kiém dinh.

4. P6i twong va pham vi nghién ciru

Quinoline va cac din xuét quinoline dugc tdng hop tir 2-aminobenzyl
alcohol va acetophenone.
5. N§i dung nghién ciru

St dung phan tng Friedlinder gifta o-aminoaryl (vi du o-aminobenzyl
alcohol hoiic o-aminobenzaldehyde) va céc hgp chét carbonyl (acetophenone
hoic ketone) nham tong hop cac din xuét quinoline.

6. Co s& khoa hoc va tinh thyc tién ciia dé tai

Nghién ctiu duge xay dung dua trén phan Ung Friedlidnder gilra 2-
aminobenzyl alcohol va acetophenone dé tao ra khung quinoline. Céc két qua
thu duoc s& gbp phén 1am rd dnh hudng cta didu kién phan mg dén qua trinh
hinh thanh sin phém, dong thdi cung cip thém dir li€u vé cdc hop chit co
ﬁén1nénghoatﬁnhshﬂ1hochiVéy,détéikhéngchicéjknghﬁivé1natkhoa
hoc ma con ¢6 kha nang Umg dung trong thuc tién, dic biét trong linh vuc

dugc pham.

e R R R S H G EIE R L oo L e
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CHUONG 1: TONG QUAN NGHIEN CUU

1.1. QUINOLINE

Quinoline 13 mét hop chit di vong thom c6 cu triic gdm nhan benzene
gin véi nhéan pyridine tao thanh céng thirc phan tir CoH,N dic trung. V&i dic
tinh 14 base béc ba yéu, quinoline c¢é kha nang tao mudi v6i acid va tham gia
nhiéu phan tng héa hoc trong tw nhan benzene va pyridine nhu phan tGng thé
dién tir hodc thé nucleophin [22-25]. Nh& cdu trac bén viing va dé bién d6i,
quinoline déng vai trd nhu mét khung ciu tric quan trong, hién dién réng rai
trong céc hop chit c6 ngudn gbc ty nhién va cac din xuit duge téng hop; dic
biét, hé pyranoquinoline 1a khung xuwong cia nhiéu alkaloid cé hoat tinh manh
[26,27].

N\
0
Hinh 1.1. Céng thirc hoa hoc cia Quinoline.
1.2. Cac din xuit ciia Quinoline
1.2.1. Gidi thiéu chung
Bén canh sy da dang vé mit héa hoc, cac hop chét mang khung
quinoline con dugc biét dén réng rai nhd hoat tinh sinh hoc phong pht. Nhidu
nghién ctiu d4 ghi nhan kha ning khang khuan [28,29], chdng oxy héa [30],
chéng ung thu [31,32], khang viém [33], khang st rét [34], khang ndm [35]

va khang Leishmania [36,37] ctia cdc din xuét quinoline.

0:_ 0O

Montelukast - DPiéu trj hen

phé quin mén tinh Primaquin — Diéu tri sot rét




N Cl

Quinin — Thuoc dieu tri sot rét Cloroquin — Dieu tri sot rét

Hinh 1.2. Cdc vi du vé cdc hop chit quinoline cé hoat tinh sinh hoc .

1.2.2. Phwong phap tong hop

Vé mit téng hop, khung quinoline d3 dugc xdy dung thong qua nhiéu
con dudng khéc nhau. Cac phuong phép truyén théng nhu Gould-acobs,
Friedlinder, Pfitzinger, Skraup, Doebner-von Miller va Conrad-Limpach, tur
lau da dugc Gng dung rong rdi va déng vai trd quan trong trong viéc hinh
thanh céu triic quinoline [38-40]. Trong thdi gian oin day, nghién ctru tip
trung cdi tién quy trinh téng hop nhim ning cao hiéu sudt phan ting, déng
thoi giam thiéu anh hudng dén moi trudong va lua chon didu kién phin ving
phi hop hon. Nhiing huéng tiép can hién dai bao gébm tong hop khéng st
dung kim loai chuyén tiép [41-43], tng dung song siéu 4m lam xUc téc [44-
46] va cac quy trinh “xanh” than thién méi trudng. Cac phwong phap nay da
mé ra nhiéu tiém ning trong viée tao ra cac din xuat quinoline méi [47-50].

* Tong hop 6-hydroxyquinoline biang phuong phdp tong hop xanh
hé tro vi séng trong nudc dudi dang dung méi xanh

Saggadi va cdng sy (2016) [51] da phat trién mot hudng tiép cin dang
chi v trong téng hop 6-hydroxyquinoline théng qua viée phat trién mét quy

trinh mot ndi (one-pot) két hop gitta phan ving Skraup cai tién va su sip xép

lai Bamberger. Phuong phép clia nhom téc gia sir dung ba loai chit xuét phat |

théng dung la p-aminophenol, p-nitrophenol va nitrobenzene, cho phép khao
sat mirc do anh huéng cia ting tién chit dén hidu suit phan tng. Piém nbi
bét clia quy trinh 1a viéc ap dung gia nhiét vi song, gitp qua trinh phan tng
dién ra nhanh hon déng k& qua d6 giam thoi gian thyc hién xudng chi con 15-
20 pht, ngdn hon rat nhiéu so véi cac quy trinh nhiét truyén théng clia phan

ing Skraup.




Mdt diém néi bat ctia phuong phap nay la st dung nude 1am dung moi,
pht hop dinh hudng “hoa hoc xanh” nhdm han ché str dung dung méi c6 déc
tinh cao. Co ché phan tng dién ra théng qua qui trinh oxy héa - khir ddc
trung ctia Skraup dé hinh thanh khung quinoline, ddng thoi nhém hydroxyl tai
vi trf s6 6 duoc thiét 1ap nho su chuyén vi Bamberger clia cic chat trung gian
twong tng. Két qua thuc nghiém cho thiy ban chat tién chit ¢6 vai trd quan
trong quyét dinh dén hiéu sudt phan tng: p-aminophenol chi dat 27%, p-
nitrophenol dat 55%, trong khi nitrobenzene cho hiéu sut cao nhét dat 77%.
Diéu nay cho thay nitrobenzene 1a tién chit phi hop nhat trong diéu kién phan
tng c6 hé trg vi song.

So véi cac phuong phap truyén théng, quy trinh ctia Saggadi va cong
su duge danh gia cao nho: (i) thoi gian phan Gng nhanh, (i1) diéu kién than
thién moi trudng, (iii) thao tac don gidn va (iv) hiéu suét cai thién dang ké &
mdt s6 chit xudt phat. Tuy nhién, hiéu suét thap ddi v6i p-aminophenol cling
cho thiy cin t6i wu thém diéu kién dé mé rong pham vi 4p dung. Phuong
phap nay minh chimg cho xu huéng hién nay trong téng hop quinoline: tmg
dung vi séng, gidm dung méi doc hai va rit ngan thoi gian thye hién dong
thdi néng cao hiéu sudt tong hop, dong thai tao ra cac din xuit quinoline dinh

hudéng trng dung trong duoc hoc.

Ol f H,50,
Oll._ ot | 1,0
) OH MW, 220°C

5 [J% 15-20 min HO.

So dé 1.1. Phuong phdp tong hop xanh hé tro bang vi séng dé tong hop

quinoline trong nwoc dudi dang dung moi xanh
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* Tong hop 2-sulfonylquinoline bing phdn teng amin héa quinoline
N - oxide co xuc tac bac

Xie va cong su (2018) [52] da gidi thiéu mdt phuong phap tong hop 2-
sulfonylquinoline ding chu y théng qua phan ting gifta quinoline N-oxide va
sodium sulfinate, trong d6 khong st dung kim loai chuyén tiép hay dung moi
hitu co. Pay dugc xem la mét hudng tiép can than thién mdi truong va phu
hop v6i nguyén tic cia hoa hoc xanh trong tbng hop di vong. Quy trinh thuc
nghiém dugc tién hanh trong modt binh ciu day tron, lan lwot cho vao
quinoline N-oxide (0,3 mmol), diethylamine (0,6 mmol), CS; (0,45 mmol) va
sulfonyl chloride (0,6 mmol) trong dung moi CH,Cl, (3 ml). Hon hop dugce
khudy & didu kién nhiét ¢ phong trong khoang 15-30 phit va dugc theo ddi
bing TLC. Khi phan tng két thic, bé sung thém CH,Cl, (10 mL) va nudce (10
mL), sau d6 tach 16p. Pha nude duge chiét lai bing CH,Cl, (2 x 10 mL). Cac
dich chiét hitu co sau khi thu duoc gdp chung, lam khd bf?mg Na,S0Oy khan,
tién hanh loc va loai bé dung mdi dudi 4p suét giam bing c6 quay. San phim thé
sau d6 duge tinh ché bang sic ky cot silica gel dé thu duge hop chit mong mudn.

Co ché phan tng duoc dé& xuit lién quan dén qua trinh hoat hoa
quinoline N-oxide, tao diéu kién cho nhém sulfinate gén chon loc tai vi tri C-
2 cua khung quinoline ma khéng cén xtic tac kim loai - yéu t6 thudng thiy

trong nhiéu phan tng sulfonyl hoa truyén théng. Nho @6, phuong phép nay

giam dang ké chi phi, luong chat thai va riii ro ddc hai so v6i cac quy trinh |

thong thuong.




Me
Me Cl
N
) X L X @Fi
N Ts T @ ‘ P
N S N™Ts N~ "Ts
9 84% 10 72% " 71% 12  66%
cl
N”>Ts N" > Ts N">Ts \@N:LTS
13 69% 14 73% 15  76% 16 77%

-5 o <
N Ts N"Ts Me N" > Ts Cl N™"Ts

17 79% 18 7% 19 66% 20 64%
x
~ RN il
Br N™ "Ts F,C N~ "Ts Me
21 67% 22 73% 23 74%
S Ve Cl Ph
_ e
Ph-4-Br MeO N™ "Ts N™ "Ts
24 65% 25 62% 26 51%

Hinh 1.3. Cde dén xudt 2-sulfonylquinoline dwoc tong hop

Két quéa cho thdy hiéu suét tong hop cac dan xuét 2-sulfonyl-quinoline
thu duogc nim trong khoang 51-84%, trong do phén 16n mau dat mic tir 70-
79%, phan anh kha nang chuyén héa tot va d6 dn dinh cao clia phuong phap.
Nhom halogen (F, Cl, Br) cho hi¢u suit 74-79%, ching td cic nhém hit
electron cuong dd vira phai khong gay can trd co ché tin céng sulfonyl hoa.
Céac dan xuét mang nhém dfly electron nhu Me, OMe, i-Pr ghi nhan hiu suét
dao dong 68-76%, hoi thap hon mot sé trudng hop c6 thé lién quan dén yéu t6
1ap thé anh hudng tai vi tri ving gan tdm phan tng lam han ché tiép can chét

tac nhan sulfonyl. Pang cht ¥, nhém CF3 - ¢6 tinh hit electron manh van duy




t1i hiéu sudt cao khoang 72-73%, cho thiy hé phan tmg it phu thudc vao do
phan cuc dién tir ctia vong quinoline. Ngugc lai, mdt sb miu cé hiéu suit thép
hon (51-63%) thudng roi vao cac chu trac cdng kénh hodc mang nhém thé
gén vi tri C2, dan dén giam d6 linh dong phan tir hodc kho tinh sach san phfim
trong qud trinh phén tach.

* Téong hop dan xudt quinoline xiic tic bang hén hop Cu/Zn

Mondal va céng su (2019) [53] da d& xudt mét phuong phép tong hop
quinoline dya trén phan Umg da thanh phin gitra anilin, alkyne va aldehyde
dudi sy hd tro ciia hé xuc tac kép Zn(11)/Cu(l). Céch tiép cén nay cho phép
hinh thanh tryc tiép khung quinoline chi trong mét bude duy nhit, nho dé
giup rat ngin thoi gian téng hop va dong thoi giam sé luong thao tac thyc
hién so véi cac quy trinh truyén théng. Viée st dung hai kim loai ré tién, dé
fim va it d6¢c nhu Zn va Cu ciing gop phan lam ting tinh kha thi va kinh té cta
phuong phap.

Co ché phan tng duoc dé xuit cho thdy Zn (II) déng vai trd hoat hoéa
nhom carbonyl ctia aldehyde, trong khi Cu (I) xic tién qua trinh phan img tao
vong vl alkyne, tao didu kién thuén loi dé hinh thanh khung di vong
quinoline théng qua chudi chuyén hoa lién tuc trong cling mét hé phan tng.
Nhé tinh cdng hudng trong hoat tinh xuc tac cta hai kim loai, qua trinh phan
g dién ra nhanh va dat hiéu suét khé cao & nhiéu t6 hop co chét khéc nhau.

Tuy nhién, phuong phap nay van ton tai mot s6 han ché nhét dinh. Viéc
stt dung ddng thoi hai xtc tac khién qué trinh t8i wu didu kién phan tng trd
nén phurc tap, vi ndng dd va ti 1¢ khong phit hop gitta Zn(II) va Cu(l) ¢6 thé
dan dén céc dudng phan g canh tranh va hinh thanh san phiam phu. Ngoai
ra, trong mot ) truomg hop, d6 chon loc ciia phan (mg chua cao, 1am giam do
tinh khiét ctia san phim va can thém cac budc tinh ché sau phan tmg. Vi vy,
cAn tiép tuc nghién ctu dé hoan thién phuong phap va mé rong kha ning ap

dung trong thye tién.

Ry
NH, ‘ | 9 CuBr - ZnCl, = =
% A
Rig— + + H R RN
P R, 3 MgSO,, r.t R{I N” "R,
27 28 29 30

So dé 1.2. Téng hop dan xudt quinoline xiic tdc béing hén hop Cu/Zn

e e e e

e e et e YR e e T
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* Tong hop din xuit 2-phenylquinoline bing phén ving Doebner—Miller

Wu va cong su (2022) [54] d3 phat trién phuong phéap téng hop cédc dan
xuét 2-phenylquinoline théng qua phan tng Doebner-Miller, sir dung xtc tic
BF1.Et,O trong méi truong acetonitrile ¢ nhiét d§ 80 °C. Quy trinh téng hop
duoc tdi uu héa cho phép thu nhén san pham véi hiu suit cao, dao dong tir
72-88%, cho thdy tinh hiéu quéa cla hé xic tac va diéu kién phan tmg dugc
Iua chon.

Céc hop chit sau tong hop tiép tuc dugc khio st hoat tinh sinh hoc va
cho thay kha ning khang khudn dang ké dbi véi hai ching vi khuén phé bién
gdm Staphylococcus aureus va Escherichia coli. Két qua nay chimg minh
tiém ning cua khung cdu tric 2-phenylquinoline nhu mot huéng phat trién
c4c tac nhan khang khudn méi.

Xét vé wu diém, phuong phép nay c6 diéu kién phan Gng tuong dbi
don gian, d& trién khai; hiéu suét téng hop cao; va san phém thu dugc thé hién
hoat tinh sinh hoc rd rét, gop phan cung ¢ gia tri mg dung cta phéan ng
Doebner-Miller trong hoa dugce. Tuy nhién, van ton tai mdt s& han ché cin luu
y. Viée st dung BF3.Et,O - m6t loai acid Lewis manh c6 tinh an mon va dgc
hai - chua phu hop véi xu hudng phat trién cac quy trinh tdng hop an toan va
than thién mdi truong. Bén canh do, hoat tinh sinh hoc méi1 chi dugce thuc
hién trén hai ching vi khuin, chua khao st phd, tic dung khang khuin réng
hon, cling nhu chua 1am 18 co ché tic dong & chp dd phan tir. Do d6, cin cb
thém céc nghién ctru mé réng dé nhim cai thién tinh “xanh” ctia quy trinh va
danh gia toan dién hon tiém ning sinh hoc cla cic din xuét thu duoc sau
phén ung.

O O

BF4.Et,0, MeCN N
saelopl--Nyg
NH, 80°C N” O

31 32 33

So do 1.3. Tong hop dan xudt 2-phenylquinoline bing phdn ting Doebner—

Miller, sir dung xuc tdc BF3.Et,0 trong dung moi acetonitrile o 80 °C
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*T 5ng hop din xudt quinoline mang nhém amin hodc amide

Zhang va cong su (2023) [55] d thiét ké va tong hop mot loat din xuat
quinoline mang nhém amin hodc amide thé nham khao sat tiém ning tmg
dung trong diéu tri ung thu. Két qua thi nghiém in vitro cho thdy nhiéu hop
chit trong nhém nay biéu hién hoat tinh gy doc té bio dang ké trén dong té
bao ung thu dai truc trang HCT116, véi gia tri ICsp dao dong trong khoang
2,4-12,8 uM, phan anh kha nang e ché sy ting sinh té bao hiéu qua.

Nghién ctru co ché cho thiy cac hop chit ndy c6 thé tic ché sy phat
trién cua té bio théng qua viéc hoat héa con dudng apoptosis phu thudc p53.
Cu thé, su kich hoat p53 dén dén qua trinh dung chu ky té bao tai pha G2/M,
ti d6 1am giam sy phan chia t& bao. Ddng thoi, qua trinh chét t& bao theo
chuong trinh dugc thic d4y théng qua viéc hoat hoa cic enzyme caspase-3 va
caspase-9. Nhimg két qua trén chimg minh ring cic dan xudt quinoline mang
nhém amin va amide 13 nhitng cdu trac tiém niing trong nghién ciru phét trién
thubc chéng ung thu, dic biét nho kha ning tic ché ting sinh té bio manh.
Tuy nhién, dé khing dinh gi4 tri img dung, can tiép tuc mé rong nghién ciu
trén nhidu dong té bao khac nhau, dong thoi tién hanh danh gia doc tinh va
hiéu qua trén mé hinh in vivo nhim lam r6 hon tiém ning thuc tién cua cac
hop chét nay.

* Tong hop cic alkaloid quinoline tir cdy thudc Dictamnus dasycarpus

Nguyén Kim Phi Phung va cong su (2015) da thuc hién nghién ctru lién
quan dén viéc phan lap, bién dbi cdu tric va téng hop cac alkaloid quinoline
¢6 ngudn gbe tir cay duoc lidu Dictamnus dasycarpus, bao gdm céc budc tir
tach chiét hop chat tu nhién dén bién dbi héa hoc nhim tao ra cac din xuit
mai [56].
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Nhom tac gia da thuc hién cac phan Gng alkyl hda, acyl hoa va tao
vong trén khung quinoline, thu dugce nhiéu dan xudt méi. Céu tric cia cic san
phim duge xac dinh bang cic phuong phap phé hién dai nhwr IR, MS, NMR
va budc dau cho thiy tiém ning khang viém, khang khudn, chéng ung thu, 1a
nén tang cho viéc nghién cimu va phat trién thude mai.Uu diém ndi bat cia
nghién ctru 1a khai thac ngudn dugc lidu ban dia, dong thdi thuc hién day du
tir tach chiét dén bién ddi cAu triic va danh gia hoat tinh. Tuy nhién, han ché la
s6 luong dan xuit méi chua nhiéu va hoat tinh sinh hoc méi dimg & mic ban
dau, chua di sdu vao co ché tac dung cting nhu chua dugc khao sat trén nhidu
dong té bao khac nhau.

* Téng hop dan xuét quinoline bang phan ting Friedlander gifta cdc
ketone thom va aminobenzophenone |

Nguyén Thi Hoai va cong su (2019) [57] di tong hop thanh cong nim
dan xuit quinoline méi thdng qua phéan (mg Friedlander gitia cac ketone thom
va aminobenzophenone. Phan tng duoc t6i uu hoa va cho hiéu suit twong dbi
cao, dao ddng tir 55-82%, chttng minh tinh kha thi va d tin cay cua quy trinh
tong hop.

Cac hop chit thu duoc d3 duoc danh gia hoat tinh gdy déc té bao trén
hai dong té bao ung thu phd bién 1a HepG2 (ung thu gan) va MCF-7 (ung thu
via). Két qua cho thdy dan xuét chira nhém methoxy tai vi trf para trén nhan
thom thé hién hoat tinh manh nhét trong nhém nghién ctru. Diéu nay goi v
rang cac nhom thé cé kha ning cho electron déng vai trd quan trong trong
viéc ting cudng tuong tac gitta khung quinoline va dich sinh hoc.

Nghién citu ¢6 wu diém dang ghi nhan khi két hop ddng thoi gitia tong
hop hitu co va thir nghiém sinh hoc, qua d6 gitp xac dinh duoc dinh hudng
t6i wu hoa chu tric ban ddu. Quy trinh phéan Gng ciing don gian, hidu sudt tot
va phu hop dé md rong quy mé. Tuy nhién, van con mét sb han ché nhu sb
luong din xudt khdo sat con twong dbi it, pham vi co chit chua rong va
nghién ctru mai chi tap trung vao hoat tinh gay doc té bao, chua md rong sang
cc hoat tinh khéc nhu khang viém va khéng khuén hodc danh gia co ché tic

dong, von cin thiét dé dinh hudng phat trién thudc toan dién hon.

F e B T e T T e T L o A T T e S 7 (o e e D T B TR
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* Tong hop ddn xuit pyrano[3,2-cJquinoline thong qua phdan iing
gifta 4-hydroxycoumarin va cdc enal, dwdi sy xic tic ctia ionic liquid

Nguyén Hitu Tai va cong su (2021) [58] da trién khai nghién ctru tong
hop mot loat dan xudt pyrano[3,2-c]quinoline thong qua phan ung gitra 4-
hydroxycoumarin va cdc enal, dudi su xuc tac cia ionic liquid duogc tao thanh
tir L-proline va p-toluenesulfonic acid. Hé xuc tac nay dong vai trdo nhu mot
moi treong phan tng than thién va déng thoi cho phép tién hanh phén tng
trong diéu kién (50°C trong 2 gid, khéng can str dung cac dung méi hitu co,

dap Gng tiéu chi cua hoéa hoc xanh.

37 N
4 — _N — ¥ H s
34 35 36 :

38 39
So dé 1.4. So @6 phdn ving diéu ché dén xudt pyrano[3,2-c]quinoline
Phan rng cho ra hai diastereomer vé1 hi¢u sudt kha cao, ddng thoi quy
trinh thuc hién don gian, dé theo ddi va c6 khéa ndng mdé rdng. Piédu nay chit
yéu nho vao tinh bén ciing nhu kha nang tai st dung nhiéu lan cta ionic liquid
duoe str dung 1lam méi trudng phén (mg. Nhitng wu diém niy gép phan ning
cao gid trj img dung cta phuong phap, déc biét trong bdi canh xu hudng téng
hop hién dai vu tién vit li¢u xtc tac than thién véi moi trudng va gop phin
giam thiéu chit thai. Tuy nhién, nghién ctu vin con mot s6 han ché can dugc
xem xét. Trude hét, cac din xudt pyranoquinoline thu dugc chua duge danh
gi4 vé hoat tinh sinh hoc, do d6 tiém ning Gng dung trong linh vue duge hoc
van chuwa duge lam rd. Ngoai ra, viée kiém soat ty 1é tao thanh hai
diastereomer con gap kho khan, dan dén d6 chon loc ctia phan tng chua cao.
Pay 1a mdt yéu tb quan trong can duge cai thién nhim t6i vu héa quy trinh
tdng hop céc hop chat di vong cé céu tric phic tap.
* Tong hop déin xw’ft 8-methoxy-2-arylquinolin-7-ol bit nguén tiv
nguyén ligu ty nhién vanillin
Truong Minh Luong (2024) [59] da tién hanh bdo cio mdt quy trinh

tong hop céc din xuat 8-methoxy-2-arylquinolin-7-ol bét ngudn tr nguyén

TS T e re e ey S e T py T my ey T




13

lidu tu nhién vanillin. Phuong phap nay duoc trién khai théng qua chudi phan
tng lién tiép gdbm ester hoa, nitrat hoa, aldol condensation, va cubi cing 1a
cycl héa dé hinh thanh khung quinoline di vong. Céc san pham thu duoc da
duge x4c dinh cAu tric bing phuong phap phd TI-NMR, PC-NMR va khéi
phé, chimg minh d§ tinh khiét cao va tinh xac thuc cta san phém.

Hudng tiép cin cia nghién ciu mang nhiéu vu diém dang cha y. Dic
biét 12 viée tan dung ngudn nguyén lidu ty nhién sin c6 va quy trinh tong hop
o rang, dé theo d&i va ¢6 kha ning md rong linh hoat sang nhidu dén xuit
khéc nhau biang cach thay dbi aldehyde sir dung trong phan tng aldol. Nho
vay, phuong phap nay gop phan tao nén ting cho viéc phat trién céc hop chét
quinoline da dang tur ngudn nguyén lidu bén virng. Tuy nhién, nghién ctru vin
con modt sb han ché nhét dinh. Cac ndi dung méi chi tép trung vao khia canh
téng hop va xac dinh ciu tric, trong khi cic danh gia vé hoat tinh sinh hoc
clia cac hop chat chua dugc thuc hién. Vi vay, tiém ning ung dung trong linh
vue duoc hoc van chua duge 1am rd va cin ¢6 thém céc nghién ciru tiép theo
nhim khio sit hoat tinh sinh hoc, co ché tac dong cling nhu khd ning (mg

dung thuc tién cua cac dan xuit.
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* T 5rzg hop din xuit 2-aryl-6-dialkylaminoquinazolin-4(3H)-one
(VIa—d) tie nguyén liéu ban ddu la 5-chloro-2-nitrobenzoic acid

Nguyén Thi My Hué va cdng su (2024) [60] d& thanh cong trong viée
tdng hop bdn din xuét 2-aryl-6-dialkylaminoquinazolin-4(3H)-one (53a—d),
bit dau tir nguyén liéu ban d4u 1a 5-chloro-2-nitrobenzoic acid. Cac hop chit
nay dugc ghi nhén 12 méi, chua timg dugce cong bd trude do, qua d6 mo ra
huéng nghién ctu trién vong trong linh vuc hoa duoc. CAu trGc cta san pham
duoc x4c dinh théng qua cac phuong phap phd hién dai nhu NMR, MS va IR,
dam bao do tin cay va dé tinh khiét cao cia cac hop chét thu duge. Sau do,
c4c din xuét nay duoc tién hanh d4nh gia hoat tinh sinh hoc ir vitro trén hai
dong té bao ung thr dién hinh 1a KB (ung thu miéng) va MCF-7 (ung thu vu),
nhim buéc diu khdo sat tidm ning (mg dung trong phat trién cdc tic nhan

chéng ung thu.

Cl COOH Cl CcocCl
NO —_— —_— e
2

50°C NO, DCM NO,
47 48 49

DMF, | RNy 50

110°C R4
Ra
' R .
CONH 2 Trong do:
R'1N 2 HCOONH, N CONH,
- R4 51a; Ry= Ry= -CH,
NO, Pd/C, methanol NO, 51b: Ry= Ry= -CH,CHs
52a-b i S1ah
=
Iz
o O
g & |2 Trong do:
O g @] _%. 2
> 53a: Rq= Ry=-CHj4 Ar: -

53b: Ry= R,= -CH,CH,4 O

0
N
R1m 53¢: Ry= Ryp= -CH S
NZ SAr :R4=Ry=-CHj Ar: *fUNOQ

53d: R1= R2= —CH2CH3

So do 1.6. Tong hop cdc din chat 2-aryl-6-dialkylaminoquinazolin-4(3H)-on
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Gi4 tri ICso
TT I;“:; KB MCF7
(pg/ml) (nM) (ng/ml) (uM)

1 53a | 12.4240.82 | 32.91+2.17 | 77.15+4.03 | 204.4+10.68
2 53b | 46.93+3.25 | 115.73+8.01 | 81.40+4.94 |200.74+12.18
3 53¢ | 84.70+1.58 | 267.75+4.99 | 101.51+2.34 | 320.89+7.4
4 53d | 39.40+1.60 | 114.41+4.65 | 85.07+4.34 | 247.02+12.6
Ellipticine | 0.43£0.03 | 1.75£0.12 | 0.45+0.04 | 1.83+0.16

Bdng 1.1. Két qua thir hoat tinh gdy déc 16 bao ciia cde chdt 53a-d

Céac két qua thu duoc tir viéc danh gia hoat tinh sinh hoc cho thiy, cac
dAn xuét 53a-d d&u c6 kha ning tc ché su phat trién coa té bio ung thu trén
hai dong KB va MCF-7, tuy nhién mic 49 tac dung thap hon so véi Ellipticin.
Trong s d6, chat 53a da thé hién hoat tinh t5t nhit véi gia tri ICso lan luot 1a
12,42 pg/ml (KB) va 75,15 pg/ml (MCF-7).

B

.

b7 e 496 4
A1

LR L
e

Clie turomg tie

J Van der Wanls

L l
- Hydro oo dien i I mealkyl

Carbon - hydro

Hinh 1.5. Mé hinh phdn tir docking
M6 hinh docking cho thiy 53a c6 kha ning lién két t6t vao trung tim
hoat doéng cua protein topoisomerase 1 v41 ndng lugng lién két -7,8 kcal/mol,

001 ¥ tiém ning va phét trién thanh hop chét khang ung thu méi.
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Nghién clru nay co uu diém ndi bat 12 téng hop duge cac hop chit méi
ddng thoi két hop danh gia hoat tinh sinh hoc va mé hinh docking, dong thoi
x4c dinh moi lién hé giita chu tric héa hoc va hoat tinh sinh hoc. Tuy nhién,
van con han ché 1a pham vi danh gid sinh hoc cdn gidi han, cAn md rong sang
cac dong té bao khac va cac thir nghiém in vivo dé danh gia diy du tiém ning

dicu tri.
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CHUONG 2: THU'C NGHIEM
2.1. HOA CHAT VA THIET BI

2.1.1. Hoa chit
Bang 2.1. Cong thirc héa hoc, danh phap, xudt xir héa chét thwe n ghiém

TT | Cong thirc hoéa hoc Danh phap Xuét xit
O
1 ©)'k acetophenone Merck
OH .
2 g\ 2-aminobenzyl alcohol Merck
NH,
O
3 AN 1-(pyridin-2-yl)ethanone) Merck
o P
@)
o w 1-(5-methylfuran-2-yl)ethanone) Merck
0]
O
o /@)’K 1-(4-methylphenyl)ethanone) Merck
O
6 /@JK 1-(4-chlorophenyl)ethanone) Merck
Cl
O
7 /©)k 1-(4-bromophenyl)ethanone) Merck
Br
O
8 /©)K/ 1-(4-chlorophenyl)propan-1-one) | Merck
cl |
O
9 /©)J\/ 1-(4-bromophenyl)propan-1-one) | Merck
Br
i 1-(1,2,3,4-tetrahydronaphthalen-
10 Merck

1-yl)ethanone)

. T

S ——
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Céc hoa chit va dung moi sit dung cho nghién cira duge mua tir cong ty
Merck. Céc dung méi dé tinh ché va lam sach duge mua tir trong nudc va si
dung truc tiép khong tinh ché lai.

Céc tac nhan khac cho phéan tng: Na,S.3H,0, cdc dung mdi phan ng
(methanol, ethanol, DMSO, dichloromethane).

Dung mo61 mua cua Trung Qudc dung tinh ché san pham sau khi tong hop:
methanol, dichloromethane, n-hexan, ethyl acetate déu duoc 1am sach trude khi
dua vao sir dung.

Béan mong: TLC silica gel 60 Fass , dugc cung cép béi Merck.

2.1.2. Thiét bi

Céc thiét bi duge st dung trong nghién ctiu bao gom:

o Té ¢ quay chan khong (IKA RV 10 Digital két hgp bom IKA

RV 10 Basic)

e Deén UV hoat dong & budec soéng 254 va 366 nm

o M4y khudy tir IKA RH Basic 2

e Tu hit khi doc

e Can phén tich Ohaus Explorer Pro EP613C (610 g/0,001 g)

e Dung cu thay tinh théng dung trong phong thi nghiém.
2.2. PHUONG PHAP XAC DPINH PQ SACH VA NGHIEN CUU CAU
TRUC CUA SAN PHAM
2.2.1. Sic ky ban méng (TLC)

Qua trinh phéan tng dugc theo ddi bang phuong phap sic ky 16p mong
(TLC), dong thoi san pham thu duge cling dugc kiém tra d6 tinh khiét bang
k§y thudt nay. Hé¢ dung mdi trién khai bao gdm cdc hdén hgp nhu n-
hexane/ethyl acetate, heptane/ethyl acetate va dichloromethane/methanol voi
cac ty 1€ thich hop.

2.2.2. Sic ky cot

San phdm sau phan Gng dugc tinh ché bang phuong phap sic ky cot st

dung silica gel (kich thudc hat 40-230 mesh) [am pha tinh.
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Cot sic ky ¢6 kich thude khoang 20 x 50 mm. Hé dung mbi rira gidi thuong
ding 13 cac hdn hop nhu n-hexane/ethylacetate, heptane/ethylacetate hodc
dichloromethane/methanol, tuy thudc vao dac tinh cua tg hop chit can tach.
2.2.3. Phuong phéap x4c dinh ciu trie

CAu triic cac hop chét téng hop duge xéc dinh bing phuong phap phd
cong hudng tir hat nhan 'H-NMR va PC-NMR. Phd dugc do trén may
BRUKER AVANCE 500 MHz tai Phong phén tich cAu trac, Vién Hoa hoc -
Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Cac phép do thuc hién &
tin s6 500 MHz ('H) va 125 MHz (°C), st dung cic dung mdi CDCls,
CD;0D va DMSO-ds, va TMS lam chét chuén noi.

2.3. PHHIUONG PHAP DANH GIA HOAT TINH GAY POC TE BAO in-vitro

2.3.1. Nguyén li:

Hoat tinh gay ddc té bao dugc xac dinh biang phuong phap MTT do
Tim Mosmann d& xudt (1983) [19]. Phuong phdp nay dua trén kha niang
chuyén héa mubi tetrazolium MTT (c6 mau vang) thanh san phdm
formazan (mau tim) dudi tic ddng cua enzym dehydrogenase trong ty thé
ctia t& bao con séng. Lugng formazan tao thianh phan 4nh s6 luong té bao
kha thi trong mau thu [19,20].

Sau khi 1, tinh thé formazan dugc hoa tan trong DMSO va tién hanh
do mat 6 quang tai budc song 540 nm. Muc do giy doc t& bao duoc biéu
thi thong qua gid tri ICso, twong Ung véi ndng dd chét can thiét dé trc ché
50% su phat trién cua té bao [20].

2.3.2. Chuén bi thi nghiém:

Cac dong té& bao ung thu st dung trong nghién ciu c6 ngudn gbe tir
American Type Culture Collection (ATCC), bao gdm: HepG2 va MCF. Té
bao duoce bao quan trong nito long va can duge hoat hoa trude khi tién hanh
thi nghiém [21].

Té bao duoc bao quan trong nito 10ng va dugce hoat hoéa trude khi st
dung. Qua trinh nudi cdy dugc thuc hién trong mdi trudong DMEM hodc
MEME b sung 7-10% FBS cing cdc thanh phan thiét yéu khac. Diéu kién
nudi cély dugce duy tri én dinh & 37 °C, 5% CO, va do Am cao, dam bao vd
tring. Cac té bao dang & pha sinh trudng lily thira duoc lua chon cho céc thir
nghiém sinh hoc [21,69].
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MAu thir duge hoa tan trong DMSO dé tao dung dich gbc ndng do 20
mg/ml, sau d6 pha lodang thanh céac ndng d6 lam viée gom 128,32, 8,2va 0,5
ug/ml trén dia 96 giéng. Ellipticine duge sit dung lam dbi ching duong,
chuin bi & ndng d6 0,01 mM trong DMSO [69].

2.3.3. Tién hanh thi nghi¢m

Té bao sau khi dugce tach b%lng trypsin dugc dém sb luong va diéu
chinh mat d6 phti hop trong méi truong nudi cy (khoang 1-3 x 10* té bao/ml
tuy ting dong). Huyén phu té bao sau d6 duge phan bd vao dia 96 giéng, mdi
giéng chira hdn hop gdm 190 ul té bao va 10 ul dung dich miu thit [69,70].

Céac giéng ddi chimg duoc thiét 1ap song song, bao gom dbi chimg té
bao (khéng ¢6 mau thir) va d6i ching moi trudng. Dia nudi chy duoc 0 trong
diéu ki¢n tiéu chuan.

Sau 72 gio 4, bd sung dung dich MTT (5 mg/ml) vao ting giéng va tiép
tuc G thém 4 gio. Sau do, loai bé duge moi truong va hoa tan hoan toan tinh
thé formazan bing DMSO. Gi4 tri hép thu quang dugce do tai bude séng 540
nm bing thiét bi do quang phé. Mdi thi nghiém duge 13p lai ba lan doc lap dé
dam bao do tin cdy [19,20,70].

2.3.4. Xir Iy két qui thue nghiém
Gia tri ICso dugce xac dinh ti phﬁn tram (rc ché su phat trién cla t& bao

va xtt 1y bang phin mém Rawdata. Ty 1¢ Gic ché dwoc tinh theo cong thic:
% ttc ché t€ bao = (ODening 59— ODmiu i)/ ODehig (17— ODehimg () X 100%

(Highhﬂl% - 50) X (HighCanc - LOWCm]c)

IC50 = ngh ne
<o Highlnh% = LOWInh%

(Trong do, Highcon/LoWcone: chat thir ¢ no“‘ng do cao/chdt thir thcfp & nén g do
thap; Highsd Low: % tec ché & néng dé cao/% ikc ché & nong ds thap ).
2.3.5. Danh gia hoat tinh

Cac miu duge xem 13 c6 hoat tinh gy doc té bao khi gid tri 1Csp < 20
png/ml dbi vi dich chiét thd va 1Cso < 4 pg/ml ddi vé6i hop chit tinh khiét [70].
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2.4. PHUONG PHAP DANH GIA HOAT TiNH KHANG SINH
2.4.1. Chiing vi sinh vit thir nghiém

Hoat tinh khang khuin ctia cac hop chit duoc khao sat trén mot sb
chung vi sinh vt chuan, bao gdm céc vi khuan Gram duong (Staphylococcus
aureus, Bacillus subtilis), Vi khudn Gram am (Escherichia coli, Pseudomonas
aeruginosa, Salmonella enterica), cing v6i ching vi khuan lactic
(Lactobacillus fermentum) va ndm men (Candida albicans).
2.4.2. Phuwong phap thir nghi¢m

Phuong phap vi pha lodng trong dia 96 giéng duogc st dung dé khao sat
kha ning khang khuan ctia cic hop chit [62-64]. Mbi giéng chira 10 pl dung
dich hop chét (hoa tan trong DMSO) dugc tron véi 190 plL huyén phu vi sinh
vat v6i mat dd khoang 5 x 10> CFU/ml, sau d6 tién hanh 4 ¢ 37 °C trong 18 -
20 gi0.
2.4.3. Panh gia két qua va xac dinh ICso

Sau thoi gian G, mitc @O sinh trudng cia vi sinh vat duge xdc dinh
thong qua gid tri mat d quang do tai bude song 600 nm bang may doc vi dia.
Hoat tinh khang khuin duoc biéu dién dudi dang phin trim vic ché so véi
mau ddi chimg. Gia tri ICso duge xdc dinh dua trén dudng cong twong quan
gitta ndng do vi mic dd d4p tmg, phan anh ndng d6 can thiét dé e ché 50%
su phat trién cta vi sinh vét [65-67].
2.4.4. Xac dinh MIC

Gi4 tri MIC (Minimum Inhibitory Concentration) dugc xac dinh ddng
thoi trong thi nghiém vi pha lodng. Pay la gia tri ndng do thap nhét ctia hop
chét ma tai d6 khong con quan sat thdy su ting truéng cta vi sinh vat sau thoi
gian U [66,68].
2.4.5. Pbi chimg

DMSO duogc str dung lam mau dbi chimg 4m dé loai trir anh hudng cia
dung mdi dén két qua thi nghiém., trong khi khang sinh chuin (vi du

ampicillin) dugc sir dung 1am dbi ching duong.
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2.5. QUY TRINH TONG HQP CAC DAN XUAT QUINOLINE

Hon hop gbébm 2-aminobenzyl alcohol 54 (5 mmol, 615 mg),
acetophenone 55 (6 mmol, 720 mg) va Na;S.3H,0 (1 mmol, 140 mg) dugc
gia nhiét & 120 °C.

Sau khi phan Umg hoan tit, san pham quinoline duoc tach va tinh ché bang

phuong phap sic ky ¢t (230-400 mesh) va hé dung méi heptane: EtOAc.
Quy trinh téng hop dién hinh: Cho 2-aminobenzyl alcohol (615 mg, 5
mmol), acetophenone (720 mg, 6 mmol) va Na;S.3H,0 (140 mg, 1 mmol)
vao dng phan tng dung tich 20 ml. Hon hgp duoc khudy va gia nhiét & 120°C
duéi khi argon trong 16 gid. Qua trinh phan Gmg duoc theo doi bang sic ky
16p méng (TLC). Sau khi phan ung két thiic, hdn hop duoc 1am ngudi dén
nhiét 6 phong, bd sung ethyl acetate va chuyén sang phéu chiét. Pha hitu co
duoc tach ra, rira 1an luot bﬁmg nude cat va dung dich NaCl bao hoa nhim loai
bo céc tap chit vo co con du. Lép hitu co sau do duge lam khan bing
Na2S04 khan, loc va ¢6 dung mdi dudi ap sudt giam bang thiét bi co quay
chan khong dé thu san pham thd. San pham tho duge tinh ché bang sic ky cot
silica gel voi hé dung mdi n-hexane/ethyl acetate (97:3). Cac phan doan chira
san phim duoc gop lai va loai dung méi dui dp suat giam d@é thu duge hop
chét quinoline twong mg & dang tinh khiét. Cu trac céc hop chit duogc xac
dinh bing céc phwong phap phé NMR.




23

CHUONG 3: KET QUA VA THAO LUAN
3.1. TOI UU HOA QUA TRINH TONG HQOP QUINOLINE

Céc phuong phap tong hop quinoline truyén théng chu yéu dua trén cic
phéan ung dong vong va ngung tu tir cac tién chit phu hop nham xay dung
khung di vong chwira nito. Tuy nhién, nhiéu phuong phap kinh dién thuong
yéu ciu didu kién phan tng tuong ddi khic nghiét, thoi gian phan tng kéo dai
va hiéu suét thu duge chua thuc su t6i uu, dic biét ddi véi cac co chét ¢6 ciu
truc phic tap.

Trong nhitng nim gan day, nhidu hé xtc tac ddng thé dua trén cic kim
loai chuyé‘n tiép nhu Ru, Ir, Cu, Ni, Co, Fe, Mn, Cr va Re da dugc nghién cliru
va ap dung trong tdng hop quinoline. Cac hé xic tic nay nhin chung gitip
phan tmg dién ra thudn loi hon, céi thién té¢ do cling nhu hiéu suat tao thanh
san pham. Tuy nhién, viéc st dung kim loai chuyén tiép ciing kéo theo mot s6
han ché dang ké.

Trudc hét, phin 16n cac kim loai chuyén tiép duge st dung déu c6 gia
thanh cao, ngudn tai nguyén han ché va cé thé gy.doc, do d6 lam ting chi phi
cling nhu 4nh hudéng dén quy trinh tong hop. Ngoai ra, trong céc sin phim
cubi, dic biét 13 cdc hop chét dinh huéng Gmg dyng trong linh vuc duoc
phém, su tdn du cia cac kim loai ndy cin duoc kiém soat mot cach chit ché
trong gidi han cho phép. Diéu nay cin doi héi phai thyc hién céc bude tinh
ché b6 sung nhﬁm loai bo tap chét kim loai, ddn dén quy trinh xit Iy phic tap

hon va lam ting chi phi sdn xuét.

R
- NH2 l j-i CuBr - ZnCl, ZAas
|
R1—|— + + H R — \/_\ P
= R2 3 MgSO4, r.i R1 N R3
27 28 29 30

Bén canh cdc hé x1c tac kim loai chuyén tiép, viée str dung (Na,S) nhu
mdt tic nhan trong phan tng cling di dugc nghién ciru nhu mot hudng tiép
can thay thé. Trong qué trinh nghién ctru, Na,S duge ghi nhan c6 khd néng
tham gia va thiic ddy cac phan ing ghép ndi oxi héa-khtr, tr d6 gitp phéan tng
din ra nhanh hon va hiéu qué hon. Hop chét nay da dugc ing dung trong
tong hop cac hop chét di vong chira nito nhu benzimidazole, benzoxazole va

quinoxaline.
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Khoéng giéng nhu cic xuc tac kim loai chuyén tiép, NayS 13 mot nudi
don gian, chi phi thip va dé tiép can. Trong hé phin tmg, Na,S déng vai tro
nhu mot bazo yéu, ddng thai hoat déng nhu mdt tic nhin xtc tac phan Gng,
g6p phan thic ddy qué trinh chuyén hoéa va hinh thanh san phim mong muén
trong diéu kién twong ddi nhe.

Tu nhitng két qua nay, co thé thdy rang viéc sir dung Na,S khéng chi
giup don gidn héa diéu kién phan tng ma con gidm sy phu thude vao cac hé
xtc tac kim loai chuyén tiép. Didu ndy mé ra huéng tiép can tidm ning trong
phat trién cac phuong phap tdng hop quinoline theo huéng kha thi cao va dap
(g tiéu chuin bén vimg hon.

Trén co sO trén trong ludn van nay, khi nghién cuu tong hop quinoline,
ching t6i chon ba nguyén liéu ban d4u gdém 2-aminobenzyl alcohol 54,
acetophenone 55 v&i gia thanh re, d2 kiém lam chit tham gia phan tmg va
Na,S.3H,0 duogce sir dung trong phan ting. Thoi gian phan tng la 16 tiéng &
nhiét do 1a 120 °C thu dugc 2-phenylquinoline 56.

0
OH Na,S.3H,0 (0.2 eq) e
+ — = =
NH, 120 °C, 16h i O
1 eq 1.2 eq
54 55 26

So dé 3.1. So dd chung téng hop din xuét quinoline
D& tién hanh t8i wu didu kién phan Gng, chiing téi sir dung diéu kién
ban diu: 2-aminobenzyl alcohol 54 (5 mmol, 615 mg), acetophenone 55 (6
mmol, 720 mg) va Na,S.3H;0 (1 mmol, 140 mg) dugc gia nhi¢t ¢ 120 °C, 16

gir. Hiéu sudt cua 56 tinh ché bang sic ki ¢ot.
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* Khéo sit cdc chit phu gia

STT Su thay ddi so véi diéu kién chuin Hiéu suit (%)
1 | Na»S.3H;0 ( 20mol%), 100 °C 55
2 | KOH ( 20mol%), 100 °C 25
3 | K5PO4 ( 20mol%), 100 °C 25
4 | NayCOs(20mol%), 100 °C 0
5 | KoCOs( 20mol%), 100 °C 0
6 | DMSO thay thé Na,S.3H,;0 ( 20mol%), 100 °C 52
7 | NMP thay thé Na,S.3H,0 ( 20mol%), 100 °C 0

Bang 3.1. Khao sdt cdc chat phu gia

Tir Bang 3.1 trén cho thiy diéu kién phan tng c6 anh hudng rd rét dén
hiéu suét tao thanh san pham quinoline. Khi sir dung Na,S.3H,0 (20 mol%)
lam phu gia & 100 °C, phan tng thu dugc san pham véi hiéu sudt 55%. Tuy
nhién, khi thay thé Na,S.3H,0 bing cac base vo co khac nhu KOH hoic
K3PO4 (20 mol%), hiéu sudt phan tng gidm xubng con 25%, va khéng quan
sit thiy su hinh thanh san phim khi st dung Na,CO;3 hode KoCOs. Két qua
thu duoc cho thiy Na,S.3H,O déng vai trd quan trong trong viée thiic diy
phan tmg, vugt trdi so vadi cac base vo co thong thudng.

Ngoai ra, khi thay thé Na,S.3H,0 bang dung moi phan cuc DMSO,
phan tng vin xay ra véi hiéu suit 52%, trong khi stt dung NMP khong thu
duoc san pham. Diéu nay chiing té ban chét cla tac nhan st dung cé anh
huéng dang ké dén kha ning dién ra cua phan (mg.

* Khdao sdt nhiét dp phdn irng

Nhiét 6 (°C) Hiéu suat %
100 55
120 76

. Béng 3.2. Anh huwéng ciia nhiét dg t6i hiéu sudt phén 1img cud qud trinh téng
hop quinoline véi sw ¢6 mdt cia NaS.3H,0 (20 mol%)
T 56 liéu trong bang 3.2 c6 thé nhan thiy rdng, & nhiét do 100 °C phan
tmg da dién ra va cho hiéu suit khoang 55%. Khi nang nhiét do lén 120 °C,

hi¢u suét ting ddng ké va dat 76%. Két qua nay cho thiy diéu kién t6i wu ctia
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phan tng 12 st dung Na,S.3H;0 (20 mol%) ¢ 120 °C trong thoi gian 16 gio,
tai d6 hidu sudt thu dugc 13 cao nhat (76%).

* Khdo sdt thoi gian phdn vng

Thoi gian (h) Hiéu suét %
2 0
4 0
8 20
16 72
24 65

Bing 3.3. Anh huomg ciia thoi gian phdn vimg t6i hiéu sudt phan tkng cud qud
trinh tong hop quinoline véi sw c6 mdt ciia NasS.3H,0 (20 mol%)

80
70 |
60

50 |
40

30

Hiéu suat (%)

20
10

0
0 5 ¢ 10 15 20 25 30

Thoi gian (h)

Hinh 3.1. Khdo sat thoi gian phdn ung téng hop quinoline
Dua trén dd thi khao sat, ¢6 thé nhan théy rﬁng tai cac mbce 2 gio va 4
gid, phan g hau nhu chua dién ra. Khi kéo dai thoi gian 1én 8 gio, phan mg
bét dAu xuAt hién véi hidu sudt khoang 20%. Khi tiép tuc ting dén 16 gio,
hiéu suét ting ro rét va dat 72%. Tuy nhién, néu kéo dai thoi gian dén 24 gio,

hiéu suat lai gidm xu6ng con khoang 65%. T cc ket qua nay cé the xac dinh
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diéu kién tdi wu cia phan tng 1a sir dung Na,S.3H,0 (20 mol%) ¢ 120°C
trong 16 gid, khi do hidu sut dat gid tri cao nhat 1a 72%.

3.2. TONG HQP CAC DAN XUAT QUINOLINE BANG DIEU KIEN
TOI UU TREN

‘ ‘ ©\/\ Ej-k Na,S.3H,0 (0.2 eq)
|
120 °C, 16h
} 1.2 eq
\
55
- X
/
/
s o1 75% 6¢c  76%
N Me
/
L g
cl Br
56d
59% 6e 73% 56m 70%
|
56n 45% 6o 72% 66%

Hinh 3.2. Cde dan xudt quinoline tir 56a dén 56p
Céac két qua cho thay, nhom ddy dién tir nhw -Me cho hiéu sudt cao
(56b, 75%), trong khi cac nhém hut dién tir nhu -Cl van cho hiéu suat tot
(56¢, 76%; 56e, 73%). Cac din xuét chia -Br ¢6 xu huéng giam nhe hiéu suét
do anh hudng 1ap thé. Déi véi hé vong 16n (56n), hiéu suét thip hon (45%) do

can tré khong gian. Ngoai ra, cdc di vong nhu pyridine va furan van tham gia

phan tng hiéu qué, chtimg t6 phuong phap cé pham vi co chét rong.
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Céc dit licu 'H NMR, 3C NMR ctia céc din xuit quinoline (56a-56p)
duoc mod ta nhu sau:

2-phenquuinoline (56a)

e
Hinh 3.3. Céu tao hop chdt 56a

Tinh ché hdn hop thé bing sic ky cot (hexan:EtOAc 97:3) thu dugc san
phim 14 chét réin véi higu suit 61%.

'H NMR (600 MHz, CDCl;) 6 8.23 — 8.17 (m, 4H), 7.87 (d, J = 8.6 Hz,
1H), 7.82 (dd, J= 8.1, 1.0 Hz, 1H), 7.76 — 7.72 (m, J = 8.4, 6.9, 1.4 Hz, 1H),
7.57 —-17.51 (m, 3H), 7.50 — 7.46 (m, 1H).

3C NMR (151 MHz, CDCl3) § 157.5, 148.4, 139.8, 136.9, 129.8,
129.7,129.4, 128.9, 127.7, 127.6, 127.3, 126.4, 119.1.

2-(p-tolyl)quinoline (56b)
L,

o
"0
Me

Hinh 3.4. Cau tao hop chit 56b

Tinh ché hén hop tho bang sic ky cot (hexan:EtOAc 97:3) thu dugce san
phim 14 chét rin véi hidu suit 75%.

"H NMR (600 MHz, CDCls) 6 8.22 — 8.19 (m, 1H), 8.17 (d, /= 8.6 Hz,
1H), 8.13 — 8.09 (m, 2H), 7.85 (d, J = 8.6 Hz, 1H), 7.80 (dd, J= 8.1, 1.2 Hz,
1H), 7.76 — 7.71 (m, 1H), 7.54 — 7.49 (m, 1H), 7.35 (dd, J = 8.4, 0.5 Hz, 2H),
2.46 (s, 3H).

BC NMR (126 MHz, CDCl3) o 157.3, 148.4, 139.4, 136.9, 136.7,
129.7,129.6,127.5,127.2, 126.1, 118.9, 21 .4.
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2-(4-chlorophenyl)quinoline (56¢)
O s
e
cl
Hinh 3.5. Céu tao hop chit 56¢

Tinh ché hdn hop tho bang sic ky cot (hexan:EtOAc 97:3) thu dugc sdn
phém 13 chit rin véi hidu sudt 76%.

'"H NMR (600 MHz, CDCl3) 6 8.18 (d, J= 8.5 Hz, 1H), 8.12 (d, /= 8.6
Hz, 1H), 8.11 — 8.08 (m, 2H), 7.78 (d, J= 8.2 Hz, 1H), 7.76 — 7.71 (m, 2H),
7.53 —7.50 (m, 1H), 7.49 — 7.46 (m, 2H).

BC NMR (151 MHz, CDCl;) ¢ 155.9, 148.3, 138.0, 136.9, 135.6,
129.8, 129.8, 129.0, 128.8, 127.5, 127.2, 126.5, 118.5.

2-(4-bromophenyl)quinoline (56d)

Hinh 3.6. Céu tao hop chit 56d
Tinh ché hon hop tho bﬁng sic ky ¢t (hexan:EtOAc 97:3) thu dugc san
phim 1 chit rin véi hidu suat 59%.
'H NMR (600 MHz, CDCl;) 6 8.17 (d, J= 8.5 Hz, 1H), 8.13 (d, J= 8.6
Hz, 1H), 8.04 — 8.01 (m, 2H), 7.78 (dd, J = 8.2, 0.9 Hz, 1H), 7.76 — 7.71 (m,
2H), 7.64 — 7.61 (m, 2H), 7.54 — 7.50 (m, 1H).

BC NMR (151 MHz, CDCl3) 6 155.9, 148.3, 138.5, 136.9, 132.0,
129.8, 129.7,129.1, 127.5, 127.3, 126.5, 124.0, 113.4.

2-(4-chlorophenyl)-3-methylquinoline (56e)
o Me
L -
cl
Hinh 3.7. Céu tao hop chit 56e

Tinh ché hdn hop thé bang sic ky cdt (hexan:EtOAc 97:3) thu duge sén

pham 1a chat ran vé1 hiéu suat 73%.

AT 0 L R AR e T
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'H NMR (600 MHz, CDCls) & 8.12 (d, J= 8.4 Hz, 1H), 7.95 (s, 1H),
7.74 (d, J = 8.2 Hz, 1H), 7.67 — 7.63 (m, 1H), 7.54 — 7.48 (m, 3H), 7.46 —
7.43 (m, 2H), 2.41 (s, 3H). |

3C NMR (151 MHz, CDCL) & 159.0, 146.6, 139.2, 136.9, 1343,
130.3, 129.1, 128.9, 128.4, 128.2, 127.6, 126.7, 126.6, 20.5.

2-(4-bromophenyl)-3-methylquinoline (56m)

Crr
o
g

Br

Hinh 3.8. Céu tao hop chit 56m

Tinh ché hdn hop thé bing sic ky cot (hexan:EtOAc 97:3) thu dugc san
phdm 13 chit rén v&i hidu suit 70%.

'H NMR (600 MHz, CDCIl;) ¢ 8.12 (d, J = 8.4 Hz, 1H), 7.96 (s, 1H),
7.75 (d, J = 8.2 Hz, 1H), 7.67 — 7.64 (m, 1H), 7.62 — 7.59 (m, 2H), 7.52 —
7.49 (m, 1H), 7.48 — 7.45 (m, 2H), 2.42 (s, 3H).

BC NMR (151 MHz, CDCl;) ¢ 159.1, 146.6, 139.7, 137.0, ]31:4,
130.7, 129.2, 128.9, 128.9, 127.6, 126.8, 126.6, 122.6, 20.5.

2-(naphthalen-2-yl)quinoline (56n)

o
hee

Hinh 3.9. Céu tao hop chét 56n

Tinh ché hén hop thé bing sic ky cot (hexan:EtOAc 97:3) thu duge san
phim 13 chit rin v6i higu suft 45%.

"H NMR (600 MHz, CDCI5) ¢ 8.63 (d, J = 1.0 Hz, 1H), 8.39 (dd, J =
8.6, 1.8 Hz, 1H), 8.24 (t,J=7.6 Hz, 2H), 8.05 — 7.98 (m, 3H), 7.93 — 7.89 (m,
1H), 7.85 (dd, J=8.1, 1.2 Hz, 1H), 7.78 — 7.74 (m, 1H), 7.57 — 7.52 (m, 3H).

BC NMR (151 MHz, CDCls) ¢ 157.32 (s), 148.56 (s), 137.14 (s),
136.93 (s), 134.03 (s), 133.68 (s), 129.91 (s), 129.86 (s), 128.97 (s), 128.71
(s), 127.87 (s), 127.64 (s), 127.39 (s), 127.29 (s), 126.85 (s), 126.85 (s),
126.48 (d, J=1.4 Hz), 125.22 (s), 119.29 (s).

- e e o e e e e ey
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2-(pyridin-2-yl)quinoline (560)

Hinh 3.10. Cu tao hop chit 560

Tinh ché hdn hop thé bing sic ky cot (hexan:EtOAc 97:3) thu duoc san
phim 13 chit ran vé6i hiéu suat 72%.

'H NMR (600 MHz, CDCI3) 6 8.75 — 8.69 (m, 1H), 8.68 — 8.61 (m,
1H), 8.56 (d, /= 8.6 Hz, 1H), 8.24 (d, J= 8.6 Hz, 1H), 8.20 — 8.16 (m, 1I),
7.85—7.79 (m, 2H), 7.73 — 7.69 (m, 1H), 7.53 — 7.49 (m, 1H), 7.33 - 7.29 (m,
1H).

BC NMR (126 MHz, CDCl;) ¢ 156.4, 156., 149.2, 148.0, 137.0, 136.8,
129.9, 129.6, 128.3, 127.7, 126.8, 124.1, 121.9, 119.0.
2-(5-methylfuran-2-yl)quinoline (56p)

X
= O
|

Hinh 3.11. Céu tao hop chit 56p

Tinh ché hdn hop thd bang sic ky cot (hexan:EtOAc 97:3) thu duge sin
phdm 14 chit rin véi hidu suit 66%.

'H NMR (600 MHz, CDCl5) 6 8.11 (d, J= 8.4 Hz, 1H), 8.07 (d, J=8.7
Hz, 1H), 7.75 — 7.70 (m, 2H), 7.68 — 7.64 (m, 1H), 7.46 — 7.41 (m, 1H), 7.11
(d, J=3.3 Hz, 1H), 6.22 — 6.09 (m, 1H), 2.44 (s, 3H).

BC NMR (126 MHz, CDCls) 6 154.5, 152.2, 149.2, 148.2, 136.5,
129.7,129.3, 127.6, 127.0, 125.9, 117.3, 111.5, 108.7, 14.0

N

Pé khing dinh ring qua trinh phan tng da tong hop thanh céng hop chét
quinoline ching t6i lya chon hop chit 56¢ lam dai dién dé ching minh ciu
trac cha cac hop chét nay bang phuong phép phd cong huéng tir hat nhan
NMR: 'H, BC nhu sau: ﬁ
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* 2-(4-chlorophenyl)quinoline (56¢)
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Hinh 3.12. Phé 'H ciia hop chit 56¢

Phé 'H NMR (600 MHz, CDCls) ciia hop chit 56¢ cho thiy su xuat
hién cua 10 proton thom, phu hgp véi chu tric 2-(4-chlorophenyl)quinoline.
Tin hiéu doublet tai § 8.18 (J = 8.5 Hz, 1H) duoc gan cho proton H-4 cia
khung quinoline. Tin hiéu doublet tai ¢ 8.12 (J = 8.6 Hz, 1H) dugc quy cho
proton H-8 nim gin nguyén tir nitrogen nén xuét hién ¢ ving trudng thip.
Hai proton H-2' va H-6' ciia vong 4-chlorophenyl xuét hién tai 6 8.11-8.08 (m,
2H) do chiu &nh huong hut electron ctia nguyén tir clo.

Tin hiéu tai 0 7.78 (d, J = 8.2 Hz, 1H) dugc gan cho proton H-5. Hai
proton H-6 va H-7 cta khung quinoline xuat hién tai 6 7.76-7.71 (m, 2H).
Proton H-3 clia quinoline cdng hudng tai 0 7.53-7.50 (m, 1H). Hai proton H-
3' va H-5' cua vong 4-chlorophenyl xuét hién tai ¢ 7.49-7.46 (m, 2H). Gia tri
hing sb ghép khoang 8 Hz dic trung cho tuong tic ghép ortho gifta cic
proton thom lan cén. Tbng sb proton quan sat dugc hoan toan phit hop véi chu
trac d& xuét ciia hop chit 56¢.

T T T —
7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5
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Hinh 3.13. Phé 3C ciia hop chdt 56¢

Phd 1*C NMR (151 MHz, CDCls) ciia hop chit 56¢ xut hién 13 tin hiéu
carbon trong vung ¢ 118,5-155,9 ppm, phu hop véi s6 nguyén tir carbon
khéng tuong duong trong cAu trac 2-(4-chlorophenyl)quinoline. Tin hiéu tai J
155,9 ppm duge gan cho carbon C-2 lién két truc tiép véi nguyén tir nitrogen
cua khung quinoline nén bi khir che chin manh va xuét hién & ving truong
thip. Tin hiéu tai § 148,3 ppm dugc quy cho carbon thom lién két voi nguyén
tir nitrogen trong hé quinoline. Céc tin hiéu tai ¢ 138,0; 136,9 va 135,6 ppm
duge gan cho cac carbon béc bbén (Cq) cia khung quinoline va vong 4-
chlorophenyl. C4c tin hiéu trong khoang J 126,5-129,8 ppm dugc quy cho cac
carbon CH thom cua hé quinoline va vong phenyl thé para. Tin hiéu tai 6
118,5 ppm duoc gan cho carbon thom con lai cuia khung quinoline. Két qua
phd 3C NMR hoan toan phit hop véi cdu trac dé xuét ciia hgp chat 2-(4-
chlorophenyl)quinoline (56¢).
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3.3. KET QUA PANH GIA HOAT TINH GAY POC TE BAO CUA
CAC HQP CHAT QUINOLINE

i 1Cs0 pM
TT | Hop chit
HepG2 MCF7
1 56a 77.1243.02 79.26+2.09
2 56b 85.51%£2.23 82.89+2.94
3 56¢ 110.0843.75 113.9543.31
4 56d 105.08+4.0 104.5343.02
5 S56e 91.0+3.85 89.57+3.43
6 S6m 91.85+3.61 101.9045.33
7 56n >128 >128
8 560 58.53£1.90 63.53+2.82
9 56p . 78.03+2.78 84.95+1.97
Ellipticine 0.59+0.01 0.57+0.03

Badng 3.4. Két qua danh gid hoat tinh gdy doc té bao ciia cde hop chit
quinoline
Hoat tinh gay ddc té bao ciia cac din xuit quinoline 56a-56p duoc danh
" gi4 trén hai dong té bao ung thu HepG2 va MCF7 thong qua gia tri 1Cs. Két
qué cho thiy cac hop chét téng hop biéu hién hoat tinh & miic yéu dén trung
binh, véi ICsy dao dong trong khoang ~58-113 pM.

Trong sb cac hop chét khéo sat, 560 thé hién hoat tinh tdt nhit trén ca
hai dong té bao (ICsy = 58,53 pM ddi véi HepG2 va 63,53 uM dbi véi
MCF?7), cho thiy céu truc chia di vong c6 thé gop phan ting cudng hoat tinh
sinh hoc. Céc hop chit 56a, 56b va 56p ciing cho hoat tinh twong dbi tot (ICs
~77-85 uM), trong khi Cfi'lC din xuét con lai nhu 56¢, 56d, 56e, 56m c6 hoat
tinh yéu hon (1Cso> 90 pM). Dic biét, hop chét 56n khong thé hién hoat tinh
dang ké (ICsp > 128 uM), c6 thé do anh hudng can trd lap thé ciia hé vong

lom.
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So sanh v&i chit déi chimg ellipticine ta thiy gi tri ICsp ~ 0,5 uM, céc
hop chit tong hop c6 hoat tinh thap hon déng k&, cho thiy can tiép tuc téi vu

cAu trac dé cai thién hiéu qua sinh hoc.

Nhin chung, hoat tinh gay déc té bao chiu anh hudng béi ban chat
nhém thé va ciu tric di vong, trong d6 cac hé di vong hodc cAu trac it can tré
khéng gian ¢6 xu hudng cho hoat tinh tét hon. I
3.4. KET QUA DANH GIA HOAT TINH KHANG SINH CUA CAC |
HQP CHAT QUINOLINE

Két qua danh gia hoat tinh khang khuan cho thdy phin 1ém cac din xuat
quinoline dugc khao sit (56a-56p) khong biéu hién hoat tinh rd rét dbi véi
cac ching vi sinh vat thir nghiém trong khoang néng d6 khao sat. Cu thé, cac
hop chit 56a, 56b, 56¢, 56d, 56e, 56m, 56n va 56p déu co gia tr1 1Csy va MIC i
16n hon 128 pg/mL trén ca vi khuan Gram (+), Gram (-) va nam Candida \
albicans, cho thiy kha ning tic ché vi sinh vat con rt han ché trong diéu kién i
thi nghiém.

Dang chi ¥, hop chit 560 1a miu duy nht thé hién hoat tinh sinh hoc.
DPbi véi Bacillus subtilis, hop chit nay ¢6 ICso = 124,31 + 6,31 ug/mL, cho

thay kha niang ¢ ché buéc dau, mic du chua dat dén nong do e ché t6i thiu

gia tri MIC > 128 pg/ml. DPéi véi nAm Candida albicans, 560 thé hién hoat
tinh rd rét hon véi ICsp = 31,08 + 1,54 pg/mL va MIC = 128 pg/mL, tai néng }
d6 cao nhit khao st ta thdy duoc kha ning trc ché hoan toan sy phat trién clia ’:
nam.
So sanh v6&i cac chat ddi chimg duong nhu ampicillin, cefotaxime va
nystatin, cac hop chét téng hop co hoat tinh thép hon dang ké. Dic biét, hoat
tinh khang nim ciia 560 vin kém hon nhidu so véi nystatin, cho thiy can tiép
tuc tbi uu hoéa cdu tric dé nang cao higu qua sinh hoc.
Nhin chung, trén vi khuin Gram(-), cic hop chat téng hop khong c6
hoat tinh, c6 thé do dic diém cAu tric mang ngodi phtic tap clia nhém vi
khudn nay han ché su xAm nhép cla phan tir. Tuy nhién, két qua thu duoc
bude diu cho thffly tiém ning ciia mot s6 dan xuét quinoline, ddc biét 1a hop

chét 560, trong dinh hudng phét trién cac tac nhan khang nam. | if
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% 1re ché cac chiing vi sinh vit va nim ki¢m dinh

. Nf)ng Gram (+) Gram (-) Nim
T | | 4
mau ’ Staphyloc . Lu.cmba . .
(}Lg/ml) Bacillus cilluy Salmonell | Escherichia Pseudomonas | Candida
oecus subtilis Sferment | aenterica coli aeruginosa albican
aureus
um
1 56a ICsq >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 =128 >128 >128 >128
2 56b ICs >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
3 56¢ 1Cs0 >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
4 56d ICso >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
5 56¢ ICso >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
6 56m 1Cs0 >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
7 56n 1Csg >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
8 560 ICsq >128 124,31 | >128 >128 >128 >128 31,08
+6,31 +1,54
MIC >128 >128 >128 >128 >128 >128 128+0
,00
9 56p ICso >128 >128 >128 >128 >128 >128 >128
MIC >128 >128 >128 >128 >128 >128 >128
Ampi | ICso | 0,02+0, | 3,620, | 1,03+
Chit | cillin 005 15 0,07
tham
chidy MIC | 0,125+ | 32£0,0 | 320,
0,0 0
Cefot ICs0 0,43+0, | 0,007+0,0 | 4,34+0,15
axime OS 02

i
5
B
E

E
,l
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% tre ché cac chiing vi sinh vét va nim kiém dinh
_ | Nong Gram (+) Gram (-) Nim
Tén R
TT A do Lactoba
mau Stapliyloc . . Lo
(ug/ml) Buacillus cillus Salmonell | Escherichia | Pseudomonas | Candida
oceus
subtilis | ferment | a enterica coli aeruginosa albican
aureus
1
MIC 32400 | 0,5:0,0 80,0
Nysta | TCso 1,32+
tin 0,05
MIC 8+0,0

Bdng 3.5. Két qua danh gia hoat tinh khéng sinh ctia cc hop chét quinoline
|

-
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KET LUAN VA KIEN NGHI

KET LUAN
Luan vin da dat dugc mot sb két qua chinh nhu sau:
1. D3 thiét lap dugc quy trinh téng hop cac dan xuit quinoline véi diéu kién
phan g cu thé: hdn hop 2-aminobenzyl alcohol (54), acetophenone (55) va
Na,S.3H,0 duoc tién hanh gia nhiét & 120°C trong méi tradng khi Argon, sir
dung &ng nghiém kin trong thdi gian 16 gio. Hidu suét thu duoc dao dong
trong khoang 45-76%, thé hién kha ning phan ting & mirc tuong di tot.
2. Ap dung quy trinh nay, dd tong hop thanh céng 9 hop chit thudc diy
quinoline (56a-56p).
3. Céc hop chit sau tdng hop duoc tién hanh d4nh gi4 hoat tinh sinh hoc
thong qua thir nghiém khéng khuin va doc tinh t& bao. Két qua cho thay
ching khéng thé hién tac dung khing khuan 13 rét, nhung cé kha ning gay
doc t& bao & mic tir thip dén trung binh. Trong s6 d6, hop chit 560 thé hién
hoat tinh t5t nhit trén ca hai dong té bao HepG2 va MCF7.
KIEN NGHT

e Tiép tuc mo rong nghién cu nhim ning cao khd ning ting dung ctia

phan ting tong hop quinoline.
e Thyc hién thém céc nghién ctu chuyén siu dé danh gid hoat tinh khéng

vi€ém ctia mdt s6 hop chat da dicu che.
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15 {'H} NMR (151 MHz, CDCL)
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PHU LUC 2

2-(p-tolyl)quinoline (S6b)
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3C NMR (126 MHz, CDCl3)
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2-(4-chlorophenyl)quinoline (56¢)

'H NMR (600 MHz, CDCls)
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PHU LUC 7

2-(naphthalen-2-yl)quinoline (56n)

"H NMR (600 MHz, CDCl:)
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13C NMR (151 MHz, CDCls)
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Al0

PHU LUC9
2-(5-methylfuran-2-yl)quinoline (S6p)
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'H NMR (600 MHz, CDCl3)
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13C NMR (126 MHz, CDCl;)
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