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DANH SACH CAC THANH VIEN THAM GIA NGHIEN CUU PE TAI
VA PON VI PHOI HQP CHINH

1. Danh sich céc thanh vién tham gia nghién ciru dé tai

Pon vi cong tac va

Noi dung nghién ciru cu thé

T Ho va Ten linh vue chuyén mén duwge giao
1 |PGS.TS. Pham -Khoa Ho4 hoc, Trudng |- Nghién ciru tai lidu, tu van
Thé Chinh DH Khoa hoc - PHTN | chuyén moén, phu trach giai
- Linh vyc chuyén mon: quyet cic van dé thuc nghi¢m
Hoa hitu co
2 | TS. Duong Ngoc | -Khoa Hoa hoc, Truong |- Nghién ctu tai liéu, tu van
Toan bH Su Pham - PHTN | chuyén mon, phu trach giai
- Linh vuc chuyén mén: quyet céc van dé thuc nghi¢m
Hoa hitu co
3 |TS.HoangLdm |- Khoa Hod hoc, |- Tham gia nghién ctru va giai
Truong PH Khoa hoc - | quyét cac van dé vé thir hoat
DHTN tinh sinh hoc ctia san pham.
- Linh vyc chuyén mon:
Hoa sinh
4 |PGS.TSNguyén |- Khoa Hoa hoc, |- Nghién ctu tai liéu, tu van
Dang Duc Truong PH Khoa hoc - | chuyén moén trong cac nghién
DHTN ctru phan tich cAu tric cta san
- Linh vuc chuyén mén: | pham
Hoa hoc
5 |TS.Trwong Thi |- Khoa Hoa hoc, |- Tham gia nghién ciru co ché va
Thao Truong PH Khoa hoc - | t6i wu hoa phan tng, 1am cong
PHTN tac thuc nghi¢m
- Linh vuc chuyén mén:
Hoa hoc
6 | TS Vuong - Khoa Hoa hoc,|Tham gia nghién ctru phan tich
Truong Xuan Truong DH Khoa hoc - | miu
DHTN
- Linh vuc chuyén mon:
Hoa hoc
7 |ThS. Vi Tuan |- Khoa Hod hoc,|- Tham gia nghién ciru va lam
Kién Truong PH Khoa hoc - | cong tac thuc nghiém.

DHTN
- Linh vuc chuyén moén:
Ho4 hitu co

- Pang 1a nghién ctru sinh




Pon vi cong tac va

Noi dung nghién ciru cu thé

T Ho va Ten linh vuc chuyén moén dwugc giao
8 | ThS. Khiéu Thi|- Khoa Hoa hoc,|- Tham gia nghién ctru va lam
Tam Truong PH Khoa hoc - | cong tac thuc nghiém.
PHTN - Pang 1a nghién ctru sinh
- Linh vuc chuyén mon:
Hoa hitu co
9 |CN. Hoang |- Khoa Hod hoc -|- Tham gia cong tac thyc
Manh Linh Truong Pai hoc Khoa | nghiém.
hoc - PHTN - Pang 1a K§ thuat vién
- Linh vyc chuyén mon:
Hoa hitu co

2. Danh sach cac don vi phéi hop chinh

TT Tén don vi Noi dung phdi hop Ho va tén nguoi
trong va ngoai nuwdc nghién ciru dai dién don vi
Khoa Hoé hoc - Truong |- Phéi hop nghién ctru va |- PGS TS Nguyén
1 |Daihoc Su Pham -DHTN t6 chirc trao doi chuyén Thi Hién Lan
mén, t6 chic seminar |- Trudng Khoa.
khoa hoc
Vign Hoa hoc — Vién Han | - Phéi hop nghién ctru va | GS. TS Pham Van
2 Lam KH & CN Vigtnam | § chie trao ddi chuyén Tuy?n 7
mén, t6 chac seminar|” Vien Truong
khoa hoc
Vién Hoa 1}’/ va Hoa Hitu |- Cung Cép tu liéu, trao| - TSKH. Anat0|y
co, Pai hoc Nam lién | 43i chuyén mén, phdi hop | Victorovic
3 | bang, Lién bang Nga ciru, t6 chic Metelitsa

nghién
seminar khoa hoc.

- Vién trudng
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DANH MUC CAC KY HIEU, CHU VIET TAT

|Cso : Nong d6 wc ché 50%

KB : Té bao ung thu biéu mod

Hep-G2 : Té bao ung thu gan

LU : Té baoung thu phdi

MCF-7 : Té bao ung thu va

IR : Pho hong ngoai (Infrared spectroscopy)
MS : Pho khéi (Mass spectrometry)

NMR . Pho cong huong tir hat nhan

uv . Pho tir ngoai (Ultraviolet spectroscopy)

X-ray . Phuong phap phan tich nhiéu xa don tinh thé tia X
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2. Muc tiéu

Téng hop dugc hoat tinh sinh hoc cia mot s6 dan xuat 2-(quinolin-2-yl)-1,3-
tropolon thir tinh chat khang ung thu. Nghién ciru cau tric cia ching bang phuong
phap pho hién dai nhu NMR, MS.

3. Tinh méi va tinh sang tao

Dé tai da nghién ciru tong hop duoc nhiéu hop chat 13 din xuét ctia 2-(quinolin-2-
yl)-1,3-tropolon, trong d6 c6 25 hop chit méi. Pa str dung cic phuong phap phan tich
hi¢n dai nhu IR, NMR, MS, X-ray dé chirmg minh cAu trac hoa hoc cla ching. Nghién
ctru hoat tinh sinh hoc ctia 06 hop chét tiéu biéu, cho két qua rat kha quan vé hoat tinh
khang mot s6 dong té bao ung thu & nguoi.

4. Két qua nghién ctru

Qua qua trinh thyc hién dé tai, nhom nghién ctru d dat duoc nhimg két qua
tdt theo muc tiéu dé ra, cu thé:

- B3 tong hop duoc 10 din xuit quinolin tir cac anilin twong tmg, trong dé cé
04 quinolin mdi.

- Pa tong hop dugc 08 din xuit 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon, trong d6 c6 04 dan xuat méi.

- D3 tong hop duoc 07 din xuit mdi cia 2-(quinolin-2-yl)-5,7-diisopropyl-
1,3-tropolon.
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- Pi tong hop duoc 07 din xuit méi cua 2-(quinolin-2-yl)-4-nitro-5,7-
diisopropyl -1,3-tropolon.

- Pi tong hop dugc 08 dan xuét 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-
tropolon, trong d6 c6 04 dan xuat méi.

- Pi tong hop duoc 05 dan xuat 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolon,
trong d6 ¢6 03 dan xuat méi.

- P4 chuyén hoa thanh cong hé vong 7 canh tropolon thanh hé vong pentalen,
mé ra mot huéng di méi trong téng hop hitu co.

- P4 nghién ctru x4c dinh cau triic cia cac hop chét thu duoc bang cac phuong
phap pho hién dai nhu IR, NMR, MS va X-ray

- Pi nghién ctru hoat tinh gay ddc té bao in vitro trén 04 dong té bao ung thu &
ngudi 13 t& bao ung thu biéu mé KB,té bao ung thu ganHep-G2, té baoung thu phdi
LUva té bao ung thu vMCF-7 ctia 06 mau tropolon tiéu biéu da téng hop duogc. Trong
06 mau tropolon nghién ctru da phét hién 04 mau tropolon c6 hoat tinh gay doc té bao
rat cao (sap si Elipticine), dic biét 1a tac dung lén cac dong KB, Hep-G2 va LU. Trong
d6 c6 mau 11b cohoat tinh gy doc té bao 1én cac dong KB, Hep-G2 va LU cao hon ca
Elipticine. Tir d6 cho thdy, cac tropolon 13 nhitng hop chét ¢o trién vong tuyét voi
cho nghién ctru cac hop chit chéng ung thu méi.

5. San phiam
5.1. San phdam khoa hoc

1.Yury A. Sayapin, Duong Nghia Bang, GusakovE. A., Doroganl. V.,
TkachevV. V., GorkovesV. C., KomissarovV. N., Duong Ngoc Toan, Nguyen Dang
Duc, ShilovG. V., AldoshinS. M. and MinkinV. 1.(2016), “Synthesis and structure
of 5,7-diisopropyl-2-quinolyl-1,3-tropolone derivatives”,Russian Chemical Bulletin,
(SCI),Ne 10, pp. 2461- 2468.

2.Duong Nghia Bang, Yury A. Sayapin(2018),“Cure3 npousBoaHbIX 5,6,7-
Tpuxsiopo-1,3-tponononos u  4,5,6,7-trerpaxiopo-1,3-TponoJOHOB HAa OCHOBE
3,4,5,6-TeTpaxiopo-1,2-6eH30XUHOHA” ,AKmyabHble NPOOIEMbl 2YMAHUMAPHBIX U
ecmecmeeHHbIX Hayk, Ne 6 (113), c. 14-16.

3.Duong Nghia Bang(2016),“Nghién ciru tdng hop mot sé din xuét quinolin
cia 4,5,6,7-tetraclo-1,3-tropolon bang phan tmg véi 3.4.,5,6-tetraclo-1,2-
benzoquinon”,Tap chi Héa hoc & Ung dung, S6 3(35), tr. 61-63.

4.Duong Nghia Bang, Yury A. Sayapin, GusakovE.A., KolodinaA.A.,
Doroganl.V., TkachevV.V., Hoang Lam, Pham The Chinh, Tran Dai Lam,
AldoshinS. M., MinkinV. 1. (2016), “Synthesis of new 3-arylamino-2-(2-
quinolyl)tropones”,Tap chi héa hoc, S6 6E2, 54, tr. 242-247.
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5.2. Sdn pham dao tao

- Huéng dan 02 Luan van thac si(dd bao vé)

1. Nguyén Thi Bich Lién (2017),Phdn tich cdu triic mét sé dan xudt 2-(4-clo-
6,8-dimetylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon bang phirong phdp phdn tich
phé NMR va MS, Luan van thac si, truong DH Khoa hoc — DPHTN.

2. Nguyén Xuan Minh (2017),Phdn tich cdu triic mét sé dan xudt 2-(4-clo-7,8-
dimetylquinolin-2-y1)-4,5,6,7-tetraclo-1,3-tropolon bang cdc phirong phdp phé hién
dai, Luan van thac si, truong DH Khoa hoc — PHTN.

- Hudng dén 02 dé tai sinh vién nghién ciru khoa hoc

1. Nong Qubc Tap(2016), Nghién ciu tong hop mét sé 2-(quinolin-2-yl)-5,6,7-
triclo-1,3-tropolon tir 4-clo-2-metylanilinDé tai SV NCKH, xép loai xuit xic,
truong DH Khoa hoc — PHTN.

2. Duong Thi Twoi(2016), Nghién ciru tong hop mét s¢ 2-(quinolin-2-yl)-
4,5,6,7-tetraclo-1,3-tropolon tir 4-clo-2-metylanilin, Bé tai SV NCKH, xép loai xuat
xdc, truong DH Khoa hoc — PHTN.

6. Phwong thirc chuyén giao, dia chi wng dung, tic dong va loi ich mang lai ciia
két qua nghién ciru
6.1. Phwong thirc chuyén giao

- Két qua cua dé tai dugc cong bd 1a cac bai bao khoa hoc trén céac tap chi
trong nudc va qu6c té va cic bao cdo khoa hoc tai cac hoi nghi khoa hoc cép quéc
gia va qudc té.

- Buoc ndp thu vién lam tai liéu tham khao phuc vu gidng day va hoc tap dai
hoc va sau dai hoc chuyén nganh hoa hitu co, cac hop chit thién nhién, Hoa duoc,
v.v. tai Bai hoc Thai Nguyén.

6.2. Dia chi ung dung

- La tai liéu tham khao cho can bd lam cong tac nghién clru, gidng vién giang
day vé hoa hoc, Tong hop hitu co, Hoa duoc.

- Lam tu liéu cho céc cong ty dugc nghién ciru 1am tu liéu phaét trién cac loai
thudc mai dic biét 1a trong linh vyc phat trién thude khang ung thu.

- C6 thé chuyén giao néu cac cong ty, doanh nghiép c6 nhu ciu nghién ciru
phat trién thude



6.3. Tdc dong va lgi ich mang lai ciia két qud nghién civu
6.3.1. Péi véi linh viee giao duc va dao tao

- Phuc vu cong tac dao tao dai hoc va sau dai hoc tai PH Thai Nguyén, két qua
ctia dé tai 12 tai liéu tham khéo tdt cho sinh vién, hoc vién cao hoc, nghién ctru sinh
va can by giang day nganh Hoa hoc tai Pai hoc Thai Nguyén.
6.3.2. Poi véi linh vuee khoa hoc va cong nghé ¢6 lién quan

- Két qua cta dé tai c6 ¥ nghia ddc biét trong linh vyc tong hop hitu co néi
chung va trong linh vuc héa hoc cic hop chat di vong noi riéng. Két qua cong bd
ctia dé tai gitip cho cac nha khoa hoc trong nudc va trén thé giéi dang nghién ctru
trong linh vuc ndy c6 thém thong tin bo ich vé nhitng dan xuat méi quinolin ¢ cau
truc va hoat tinh sinh hoc 1y thu.
6.3.3. Déi véi phat trién kinh té-xd hoi

- Két qua ctia dé tai gop phan nang cao sd luong cac hop chat co hoat tinh sinh
hoc cao, 1am ting sy lya chon d6i tuong va giam dang ké kinh phi trong viéc nghién
clru san xuat cac loai thubc médi. Gop phan vao qué trinh tim ra cac ching thudc
moi phuc vu nhan dan.
6.3.4. Doi véi t6 chire chii tri va cdc co s ung dung két qua nghién ciru

- Nang cao ning luc nghién ctru cho nhém nghién ciru dé tai.

- Tang cuong hop tac nghién ctru khoa hoc ctia can bd Pai hoc Thai Nguyén
v0i cac co sé khac ¢ trong va ngoai nuoc.

- Céc cong ty duge pham co thém nhimg lwa chon nghién ciru dé tim ra ching
thudc méi trong linh vuc tre ché sy phat trién ctia cac chung té bao ung thu

Ngay....thang ... nam 2018 Ngay ....thang 12 nam 2018
T6 chirc chii tri Chii nhi¢m d@ tai

PGS.TS. Duong Nghia Bang
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1. General Information

Project title: Synthesis and study the biological activity of some derivatives of
2-(quinolin-2-yl)-1,3-tropolones
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Implementing institution: Thai Nguyen University
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2. Objectives

To synthesize biological activity of some 2-(quinolin-2-yl)-1,3-tropolone
derivatives tested anti-cancer properties. To study their structures by modern
spectral methods such as NMR, MS.

3. Creativeness and inovativeness

The research project has synthesized many compounds that are 2-(quinolin-
2-yl)-1,3-tropolone derivatives, of which there are 25 new compounds. Modern
analytical methods such as IR, NMR, MS, X-ray are used to demonstrate their
structural formulas. Through the biological activity of 6 typical compounds, it
showed that research results on activity against some human cancer cell lines are
very positive.

4. Research results

Through the implementation of the research project, the research team has
achieved good results according to its objectives, namely:

- There are 10 quinoline derivatives synthesized from the corresponding
anilines, of which, there are four new quinolines.

- There are 8 derivatives of 2- (quinolin-2-yl) -5,7-di (tert-butyl) -1,3-
tropolone synthesized, of which, there are 4 new derivatives.

- There are 7 new derivatives of 2- (quinolin-2-yl) -5,7-di (tert-butyl) -1,3-
tropolone synthesized.

- There are 7 new derivatives of 2-(quinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-
1,3-tropolone synthesized.

- There are 8 derivatives of 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolone
synthesized, of which, there are 4 new derivatives.

- There are 5 derivatives of 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolone
synthesized, of which, there are 3 new derivatives.


mailto:duongbang@gmail.com

Xi

- The tropolone ring system with has been successfully transformed into
pentalene ring system. This is to open up a new direction in organic synthesis.

- It has studied structure determination of compounds obtained by modern
spectral methods such as IR, NMR, MS and X-ray

- It has studied in vitro cytotoxic activity of four human cancer cell lines
namely KB epithelial cells, Hep-G2 liver cancer cells, LU lung cancer cells and
MCF-7 breast cancer cells of 6 typical tropolone samples synthesized.In 6 studied
samples of tropolone, it has found that there were four troponines having very high
cytotoxic activity (nearly equivalent to Elipticine), especially the effects on KB,
Hep-G2 and LU lines. Of which, sample 11b has cytotoxic activity on KB, Hep-G2
and LU lines higher than that of Elipticine.It has thereby shown that troponins are
compounds having have great prospects for research on novel anti-cancer
compounds.

5. Products
5.1. Scientific publications

1.Yury A. Sayapin, Duong Nghia Bang, GusakovE. A., Doroganl. V.,
TkachevV. V., GorkovesV. C., KomissarovV. N., Duong Ngoc Toan, Nguyen
Dang Duc, ShilovG. V., AldoshinS. M. and MinkinV. 1.(2016), “Synthesis and
structure of 5,7-diisopropyl-2-quinolyl-1,3-tropolone  derivatives”,Russian
Chemical Bulletin, (SCI), Ne 10, pp. 2461- 2468.

2.Duong Nghia Bang, Yury A. Sayapin(2018),““Synthesisderivatives of5,6,7-
trichloro-1,3-tropolones and 4,5,6,7-tetrachloro-1,3-tropolones of 3,4,5,6-
tetrachloro-1,2-benzquinones based”,Russian journal Actual problems of the
humanities and natural sciences, Ne 6 (113), c. 14-16.

3.Duong Nghia Bang (2016), “Study on synthesis of some quinolines derivatives
of 4,5,6,7-tetraclo-1,3-tropolones by reaction with 3,4,5,6-tetrachloro-1,2-
benzoquinones”,Vietnamese Journal of Chemistry and Applied,V. 3(35), pp. 61-
63.

4.Duong Nghia Bang, Yury A. Sayapin, GusakovE.A., KolodinaA.A.,
Doroganl.V., TkachevV.V., Hoang Lam, Pham The Chinh, Tran Dai Lam,
AldoshinS. M., MinkinV. 1. (2016),“Synthesis of new 3-arylamino-2-(2-
quinolyl)tropones”,Vietnamese Journal of Chemistry, No 6E2, V. 54. p. 242-247.

5.2. Training results

- 02 master of theses
1. Nguyen Thi Bich Lien (2017),Structural analysis of some derivatives of 2-
(4-chloro-6,8-dimethylquinolin-2-yl) ~ -5,6,7-trichloro-1,3-tropolones by
methods NMR and MS, TNU - Thai Nguyen University of Sciences.


http://www.springerlink.com/content/1066-5285/
http://www.springerlink.com/content/1066-5285/
http://www.springerlink.com/content/1066-5285/60/7/
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2. Nguyen Xuan Minh (2017),Structural analysis of some derivatives of 2-(4-
chloro-7,8-dimethylquinolin-2-yl)-4,5,6,7-tetrachloro-1,3-tropolones by
some modern spectroscopic methods, TNU - Thai Nguyen University of
Sciences.
- 02 scientific research students
1. Nong Quoc Tap (2016), Synthesis of some 2- (quinolin-2-yl) -5,6,7-
trichloro-1,3-tropolones from 4-chloro-2-methylanilines, TNU - Thai Nguyen
University of Sciences.
2. Duong Thi Tuoi (2016),Synthesis of some 2-(quinolin-2-yl)-4,5,6,7-
tetrachloro-1,3-tropolonesfrom 4-chloro-2-methylanilines, TNU - Thai Nguyen
University of Sciences.

6. Transfer alternatives, application institutions, impacts and benefits of
research results

6.1. Transfer method

- The research results are scientific articles published in national and
international journals and scientific reports at national and international scientific
conferences.

- This research article is submitted at library to be as a reference material for
teaching and learning of undergraduate and graduate programs in major of organic
chemistry, natural compounds, pharmaceutical chemistry, etc. at Thai Nguyen
University.

6.2. Application address

- It is a reference material for researchers, lecturers teaching in chemistry,
organic synthesis, pharmaceutical chemistry.

- It is a documentation for pharmaceutical companies to develop new drug
type, especially in the field of development of anti-cancer drugs.

- It can be transferred if companies and enterprises have demand for research
and development of drugs

6.3. Effects and benefits of research results
6.3.1. In term of the education and training field

- It is to serve undergraduate and postgraduate training at Thai Nguyen
University. The results of the research project are good reference material for
undergraduate and graduate students, master and doctoral students and lecturers in
chemistry at Thai Nguyen university.

6.3.2. In term of relevant science and technology

- The results of this research project have special significance in the field of
organic synthesis in general and in that of heterocyclic chemistry in particular. The
results of research project. The published results of research project will help
Vietnam and international scientists who are working in this field to have more



Xiii

useful information about the new quinoline derivatives having structures and
interesting biological activities .

6.3.3. In term of the socio-economic development

- The results of research project have contributed to raising the number of highly
bioactive compounds, increasing the choice of subjects and significantly reducing
the cost of research into the production of new drugs. It contributes to the process of
finding new strains serving people.

Top of Form

Bottom of Form

6.3.4. In term of the implementing institution and establishments applying research
results

- The team of research project is improved the research capacity

- The scientific research cooperation of Thai Nguyen University's staffs with other
other facilities in Vietnam and abroad is strengthened.

- Pharmaceutical companies have more research options to find new strains of
medications in the field of the growth inhibition of cancer cell strains.

....... day.... month ---------------2018 Date: December ....., 2018
Thai Nguyen University The Principal Investigator of the project

Assoc. Prof.Dr. Duong Nghia Bang



MO DAU

Nhitng hop chat hiru co ¢6 chira hé quinolin, tropolon thé hién c6 hoat tinh
sinh hoc da dang. Nhiéu hop chit d3 dugc sir dung 1am thanh phan chinh trong mot
s6 loai thudc lru hanh trén thi truong. Quinin (thude chdng sdt rét), Sopcain (thude
gdy mé), plasmoxin va acrikhin (thudc chéng sét rét), Colsamin (thuéc chéng mun
nhot, khdi u), Colchicin (chéng bénh gut). Nhitng cong trinh cua[3-6,9-12, 20,30-
32]Zhe-Shan Quan, Rui-Hua Guo, Hitomi Suzuki, Maria Koufaki, Minkin V.I,
Redington RL, Nguyén Minh Thao, Nguyén Dinh Triéu.v.v. cho thay nhiéu nha héa
hoc trong nude ciing nhu trén thé gidi tip trung nghién cru trong linh vurc nay.

Chinh vi vay, ching t6i lya chon dé tai “Tong hop va thir hoat tinh sinh
hoc clia mdt sé6 din xuit 2-(quinolin-2-yl)-1,3-tropolon” nhim nghién ciru tong
hop thém nhitng hop chat mdi 1am co sé va ting thém su lya chon trong cac nganh

cong nghiép co lién quan téi chung.

Muc tiéu ctia dé tai la nghién ctru tong hop mot sé din xuét quinolin cua 1,3-
tropolon bang phan Ung xuc tic axit cia mot sd 1,2-benzoquinon vé&i 2-
metylquinolin. Nghién ctru x4c dinh ciu truc cua chung bang cac phuwong phap phd
hién dai nhu NMR, MS va X-ray. Nghién ctru hoat tinh gay ddc té bao in vitro trén

mot s6 dong té bao ung thu & nguodi nham dua ra dinh hudng Gng dung san pham.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Redington%20RL%22%5BAuthor%5D

CHUONG 1. TONG QUAN

Trong chuong nay, dé tai da dua ra gidi thiéu tong quat vé quinolin, tropolon.
So lugc mot sd cong bd tiéu biéu trude day vé tng dung ciing nhu hoat tinh sinh
hoc cua cac hop chét c6 chira hé quinolin, chtra hé tropolon. Cac phuong phap tong
hop, cac cong bd vé tong hop nhimng hop chit c6 chia hé quinolin, chira hé

tropolon.

1.1. QUINOLIN [1,2,7,8]

1.1.1. Giéi thiéu chung vé quinolin

Phan nay dua ra giéi thiéu tong quat vé quinolin. So luoc mot sd cong bd
tiéu biéu trudc day vé tmg dung ciing nhu hoat tinh sinh hoc cua cac hop chét co

chtra hé quinolin
1.1.2. Mt s6 phuwong phap tiéu biéu tong hop quinolin

Phan nay dua ra gidi thiéu cac phuong phap tong hop, cac cong bd vé téng

hop nhitng hop chat c6 chira hé quinolin

1.1.2.1. Pi tir arylamin va hop chat cacbonyl a, B -khéng no. Tong hop Skraup
va téng hop Doebner-von Miller

1.1.2.2. Di tir arylamin va hop chat 1,3-dicacbonyl. Téng hop Combes.

1.1.2.3. Di tir o-axylanilin va hop chdt cacbonyl ¢é nhém o -metylen. Tong
hop Friedlander

1.1.2.4. Bi tir isatin va hop chdt cacbonyl cé nhém o -metylen. Tong hop
Pfitzinger.

1.1.2.5. Bi tir bazo Schiff thom va ankin.

1.1.2.6. Mt s6 nghién civu tiéu biéu trong nude vé quinolin
1.2. TROPOLON

1.2.1. Vai nét vé cau tao ciia tropolon [13]

Phan nay dua ra gidi thiéu tong quat vé cdu tric caa hé tropolon. Cac dong

phan cau tao cta tropolon.



1.2.2. Mt sb rng dung ciia din xuit tropolon

Phén nay dua ra gi6i thiéu so luge mot s6 cong bd tiéu biéu trude diy vé Gmg
dung ciling nhu hoat tinh sinh hoc cia mot ) hop chét c6 chtra hé tropolon
1.2.3. Phwong phap tong hop a-tropolon.

Phéan nay dua ra gidi thiéu cac phuong phap tong hop, cac cong bd vé téng
hop nhirng hop chat ¢ chira hé a-tropolon.
1.2.4. Phuwong phap tong hop p-tropolon.

Phan nay dua ra gidi thiéu cac phuong phap tong hop, cac cong bd vé tong

hop nhimg hop chat ¢ chira hé p-tropolon.

CHUONG 2. THUC NGHIEM

Trong chuong nay, dé tai d3 mo ta cu thé cac phuwong phap tién hanh nghién
ctru thyc nghiém cua dé tai. Cac phuong phép tong hop cac chat dau 1a 1,2-
benzoquinon, 2,8-dimetylquinolin. Téng hop cac dan xuat 2-(quinolin-2yl)-1,3-
tropolon. Chuyén hoéa cac dan xuat 2-(quinolin-2yl)-1,3-tropolon thanh nhimg hop
chét c6 ciu trac 1y thi. Nghién ctru hoat tinh sinh hoc cia mot s6 hop chat tiéu biéu.
2.1. So @6 tong hop

So d6 2.1.

+t-BuOH
CHCOOH (99,9%) %
H,SO, (d) CH3COOH(99,9%) Bu

ﬁio
(0]
@i i-Pr
0]
\stoi HN03 (I) /ij/
—_—
i-Pr N0

+ (CH3),CH-OH
i-Pr

So do 2.2.
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4

2.2. Phwong phap thuec hién.

- Sic ki ban mong thuc hién trén ban mong silicagel trang san trén ban nhom
mong (Merk), Sic ki cot st dung bot silicagel (Merk), Al,Os trén cot thily tinh

- Nhiét d6 nong chay thuc hién trong 6ng capila do trong glixerol dun néng

- Hoéa chat thue hién duoc cung cip boi hang Sigma — Aldrich, Merck, Trung
Quéc, Viét Nam, tiiy vao phan (mg cu thé.

- Nhiét do nong chay thyc hién trong dng capila do trong glixerol.

- Pho NMR - 'H va NMR — C thyc hién trén may “Bruker-Advance 500
MHZz” va “Bruker-DRX300” (300.13MHz)

- Phé MS dugc do trén may Agilent 1260 Series Single Quadrupole LC/MS
Systems.

- Pho IR cia cac chit nghién ctru duoc ghi trén may Spectrum Two Perkin
Elmer tai Phong Hoa duoc, Vién Hoa hoc, do ¢ dang ép vién véi KBr ran.

- Thyuc nghiém lam tai phong thi nghiém Hoéa hitru co, Khoa Hoéa hoc, Truong

bai hoc Khoa hoc - DPHTN.



2.3. Tong hop mét sé 1,2-benzoquinon

Trong phan nay, dé tai ¢ mo ta cu thé cac phuong phép tién hanh nghién ctru
thuc nghiém cua dé tai. Cac phuwong phap tong hop cac chat dau 1a 1,2-
benzoquinon.

2.3.1. Téng hop 3,5-di(tert-butyl)catechol

2.3.2. Tong hop 3,5-di(tert-butyl)-1,2-benzoquinon

2.3.3. Téng hop 3,5-di(iso-propyl)catechol

2.3.4. Tong hop 4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon
2.4. Tong hop quinolin

Trong phan nay, dé tai ¢ mé ta cu thé cac phuong phép tién hanh nghién ctru
thuc nghiém cua dé tai. Cac phuwong phap tong hop cac chat dau la 2.8-
dimetylquinolin.

2.4.1. Tong hop 2,8-dimetylquinolin-4(1H)-on

2.4.2. Tong hop cdc dan xudt ciia 4-clo-2,8-dimetylquinolin (6a-e)

2.4.3. Tong hop cac din xuét cua 5-nitro-4-clo-2,8-dimetylquinolin (7a-e)
2.5. Tong hop cac din xuat 2-(quinolin-2yl)-1,3-tropolon

Trong phan nay, dé tai ¢ mo ta cu thé cac phuong phép tién hanh nghién ctru
thuc nghiém cia dé tai. Cac phwong phap tong hop cac dan xuat 2-(quinolin-2yl)-
1,3-tropolon.

2.5.1. Tong hop mét sé dan xudt 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon (8a-g)
2.5.2. Tong hop mdt sé dan xudt 2-(quinolin-2-yl)-5,7-diisopropyl-1,3-
tropolone (9a-e) va 2-(quinolin-2-yl)-4-nitro-5,7-diiso-propyl-1,3-tropolon (10a-e)
2.5.3. Tong hop mét sé dan xudt 2-(quinolin-2-y1)-5,6,7-triclo-1,3-tropolon va
2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon
2.5.3.1. Téng hop 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon (13a-h):
2.5.3.2. Tong hop 2-(quinolin-2-yl)- 5,6,7-triclo-1,3-tropolon (12a-e):



2.6. Chuyén héa 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolone thanh pentalen.

Trong phan nay, dé tai d3 mo ta cu thé cac phwong phép tién hanh nghién ctru
thie nghiém cua dé tai. Cac phuong phap chuyén hoa mot sé din xuit 2-(quinolin-
2yl)-1,3-tropolon thanh nhitng hop chit c¢6 ciu trac 1y thi.

(R,S)-2-(4-chloro-6,8-dimethyl-1H-quinolin-2-yliden)-5-tert-butyl-3,3,3a-
trimethyl-3,3a-dihydropenta-len-1,6(2H,6aH)-dion (13).

2.7. Thir hoat tinh ddc té bao.

Sau khi tong hop, nhom nghién ctru d lya chon 06 mau tropolon tiéu biéu dé
thir hoat tinh doc té bao la: 2-(5-nitro-4,6-diclo-8-metylquinolin-2-yl)-5,7-di(tert-
butyl)-1,3-tropolon  (8h),2-(5-nitro-4-clo-7,8-dimetyl  quinolin-2-  yl)-4,5,6,7-
tetraclo-1,3-  tropolon(11lb), 2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)-4,5,6,7-
tetraclo-1,3-tropolon  (11f),  2-(5-nitro-4,6-diclo-8-metylquinolin-2-yl)-4,5,6,7-
tetraclo-1,3-tropolon (11h), 2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,6,7-triclo-
1,3-tropolon (12b), 2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)- 5,6,7-triclo-1,3-
tropolon (12d)lam mAu thtr hoat tinh doc t& bao. Cac dong té bao ung thu nghién
ctru duoc nudi cdy trong méi trudng nudi cdy phi hop c6 bod sung thém 10% huyét
thanh phoi bo (FBS) va cac thanh phan can thiét khac ¢ diéu kién tiéu chuan (5%
COg; 37° C; d6 am 98%). Tuy thudc vao dic tinh cua ting dong té bao khac nhau
ma lya chon thoi gian cdy phu hop.

Thur doc t& bao: 200 pl dung dich té bao & pha lodng condng d6 3 x 10* té
bao/ml duoc dua vao cac giéng thir (str dung moi trudng RPMI 1640 cho cac dong
té bao HepG2, MCF7, KB; mdi trudng DMEM cho LU-1). Tiép theo, miu thi
nghiém duoc bd sung vao giéng & cac néng d6 128 pg/ml; 32 pg/ml; 8 pg/ml; 2
ng/ml va 0,5pg/ml. U dia & diéu kién: 37° C, 5% CO2 trong3 ngay, giéng dbi ching
chi chira 200 pl dung dich té bao ma khong chira miu thir. B6 sung 50 ul MTT
(ndéng d6 1mg/ml trong mdi trudng nudi cdy khong chira huyét thanh). U & 37°C, 4
gid. Loai bo mdi trudng, bd sung 100 pl DMSO, lic déu va doc do hip thu (A) cia
dung dich tao thanh trong cac giéng & budc séong 540 nm trén may quang phd

TECAN GENIOS.



Kha ning trc ché sy phat trién cua té bao duogc tinh theo cong thic:

% trc ché = x100%

Sau mot thoi gian chung t6i dd nhin duoc két qua rat kha quan véi dong té
bao KB, dong té bao HepG2 va dong Lu ddi véi cac hop chat 11b, 11h, 12b va 12d.
Két qua cu thé dugc trinh bay trén Bang 1.

Bang 1:

3 Gia tri ICso(ug/ml)
STT Tén mau

KB HepG2 Lu MCF7

2-(5-nitro-4,6-diclo-8-
1 | metylquinolin-2-yl)-5,7-di(tert- >128 >128 >128 >128
butyl)-1,3-tropolon (8h)

2-(5-nitro-4-clo-7,8-dimetyl
2 quinolin-2- yI)-4,5,6,7- 0,32 0,30 0,1 2,50
tetraclo-1,3- tropolon(11b)

2-(5-nitro-4,7-diclo-8-
3 metylquinolin-2-yl)-4,5,6,7- 4,1 60,6 128 >128
tetraclo-1,3-tropolon (11f)

2-(5-nitro-4,6-diclo-8-
4 metylquinolin-2-yl)-4,5,6,7- 0,59 0,59 2,57 5,25
tetraclo-1,3-tropolon (11h)

2-(5-nitro-4-clo-6,8-
5 dimetylquinolin-2-yl)-5,6,7- 0,54 1,55 3,58 11,81
triclo-1,3-tropolon (12b)

2-(5-nitro-4,7-diclo-8-
6 metylquinolin-2-yl)- 5,6,7- <2 Khoéng thir <2
triclo-1,3-tropolon (12d)

Khong
thur

Ellipticine 0,32 0,35 0,42 0,43




CHUONG 3. KET QUA VA THAO LUAN

Trong chuong nay, dé tai dd mo ta cy thé cac phuong phap bién luan két qua
nghién ctru cua dé tai. Dya vao cac két qua phan tich ciu trac nhu phd IR, NMR,
MS va X-ray dé xac dinh cdu tric ciia cac hop chat thu duoc. Phan tich két qua thir
hoat tinh sinh hoc ctia mét sb hop chét tiéu biéu dé dua ra dinh huong tng dung cho
san pham.

3.1. Tong hop mot sé din xuit cia 1,2-benzoquinon

Trong phan nay, dé tai di mo ta cy thé cac bién luan két qua nghién ciru thuc
nghiém cua dé tai dé xac dinh ciu tric cia mot s6 chat dau la 1,2-benzoquinon.

3.1.1. Téng hop 3,5-di(tert-butyl)-1,2-benzoquinon tr catechol

3.1.2. Tong hop 4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon tir catechol
3.2. Tong hop mot s6 din xuit 2,8-dimetyl quinolin

Trong phan nay, dé tai di mé ta cu thé cac bién luan két qua nghién ctru thuc
nghiém cua dé tai dé xac dinh ciu tric ctia mot sd chat dau 1a dan xuat cua 2,8-
dimetyl quinolin.

3.2.1. Tong hop 2,8-dimetylquinolin-4(1H)-on

3.2.2. Tong hop mét sé dan xudt ciia 4-clo-2,8-dimetylquinolin

3.2.3. Tong hop cdc dan xudt ciia 5-nitro-4-clo-2,8-dimetylquinolin
3.3. Tong hop mot s6 din xuét ciia 1,3-tropolon

Trong phan nay, dé tai di mé ta cu thé cac bién luan két qua nghién ctru thuc
nghiém cua dé tai, dua vao cac két quéa phan tich c4u tric nhu phé IR, NMR, MS va
X-ray dé chirg minh cu tric ciia cac dan xuét cua 1,3-tropolon tong hop dugc.
3.3.1. Tong hop mét s6 dan xudt 2-(quinolin-2-y1)-5,7-di(tert-butyl)-1,3-tropolon
3.3.2 Téng hop mét sé dan xudt 2-(quinolin-2-yl)-5,7-diisopropyl-1,3-tropolon (9a-g) va
2-(quinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-1,3-tropolon (10a-g)

3.3.3. Tong hop mét s6 dan xudt 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon
(11a-h) va 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12a-h)

3.3.3.1. Téng hop 2-(quinolin-2-yl)- 4,5,6,7-tetraclo-1,3-tropolon (11a-h):

3.3.3.2. Tong hop 2-(quinolin-2-yl)- 5,6,7-triclo-1,3-tropolon (12a-e):



3.4. Chuyén héa 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon thanh pentalen.

Trong phan nay, dé tai dd mo ta cu thé cac phuong phap bién luan két qua
nghién ctru cua dé tai. Dya vao cac két qua phan tich ciu trac nhu phd IR, NMR,
MS va X-ray dé xac dinh cdu triic cia cac hop chéat pentalen 13 két qua phan ung
chuyén hoa tir 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon.

(R,S)-2-(4-chloro-6,8-dimethyl-1H-quinolin-2-yliden)-5-tert-butyl-3,3,3a-
trimethyl-3,3a-dihydropenta-len-1,6(2H,6aH)-dion.

3.5. Két qua thir hoat tinh doc té bao

Trong phan nay, dé tai dd mo ta cu thé cac phuong phap bién luan két qua
nghién ctru cua dé tai. Phan tich két qua thtr hoat tinh sinh hoc ctia mdt $6 hop chét
tiéu biéu dé dua ra dinh hudng ing dung cho san pham.

Phuong phap thir kha ning gay doc té bao in vitro duoc Vién Ung thu Qudc
gia Hoa ky (NCI) x4c nhan 1a phép thir giy doc té bao chuin nhiam sang loc, phat
hién cac chét co kha ning kim ham su phat trién hodc diét té bao ung thu ¢ didu
kién in vitro.

Céc dong té bao ung thu & nguoi dugc cung cap tir bd suu tap giéng chuan Hoa
Ky (American Type Culture Collection — ATCC) gébm: Té bao ung thu biéu mo
KB(Human epidermic carcinoma), ung thu ganHep-G2(Hepatocellular carcinoma),
ung thu phdi LU(Human lung carcinoma) va ung thu vaMCF-7(Human breast
carcinoma).

Thir doc té bao: 200 pl dung dich té bao ¢ pha lodng céndng do 3 x 10* té
bao/ml duoc dua vao cac giéng thir (str dung moi trudng RPMI 1640 cho cac dong
té bao HepG2, MCF7, KB; mdi trudong DMEM cho LU-1). Tiép theo, mau thi
nghiém duoc bd sung vao giéng & cac néng d6 128 pg/ml; 32 pg/ml; 8 pg/ml; 2
ng/ml va 0,5pg/ml. U dia & diéu kién: 37° C, 5% CO2 trong3 ngay, giéng dbi ching
chi chira 200 pl dung dich té bao ma khong chira mu thir. B6 sung 50 ul MTT
(ndéng d6 1mg/ml trong mdi trudng nudi cdy khong chira huyét thanh)[35,36]. U &
37°C, 4 gid. Loai bé méi trudng, bd sung 100 ul DMSO, lic déu va doc do hap thy
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(A) ctia dung dich tao thanh trong cac giéng & budc song 540 nm trén may quang
phoé TECAN GENIOS.

Két qua thir hoat tinh sinh hoc ciia mét sé mau tropolon tiéu biéu trong khudn
kho dé tai da tong hop, duoc mé ta & bang 1.

Theo két qua thir hoat tinh ¢ bang 1 ta thdy hop chat 8h hau nhu khong thé
hién hoat tinh gdy doc té bao ddi véi cac dong té bao ndi trén, cb thé do c6 chira cac
nhom tert-butyl ¢6 cau tric rat 16n. Tuy nhién, khi ching tat hay thé cac nhom tert-
butyl bang cac nguyén tir clo thi hoat tinh sinh hoc ting 1én rat manh mé. Nhin vao
bang 1, ching ta thay rang toan b cac hop chit 11b, 11f, 11h, 12b, 12d déu thé
hién hoat tinh gay doc té bao rat manh déi véi ca 04 dong té bao noi trén, dic biét 1a
03 dong té bao 1a ung thu biéu md KB, té bao ung thu gan Hep-G2va té bao ung thu
phoi LU.

T6t nhat 12 hop chat 11b wc ché véi nong d6 nho hon Elipticine voi ca ba
dong, cu thé: Kha nang e ché ciia 11b sy phat trién cta té bao ung thu biéu mo KB
(ndng do ICso= 0,32 pg/ml so véi ellipticine 1a 0,32 ug/ml), té bao ung thu gan
Hep-G2 (nong do I1Cso= 0,30 pg/ml so véi ellipticine 1a 0,35 pug/ml) va dic biét 1a té
bao ung thu phdi LU (ndéng d6 ICso= 0,1 pg/ml so voéi ellipticine 1a 0,42 pg/ml),
tham chi dbi v6i dong té bao ung thu viMCEF-7 thi chat 11b ciing thé hién kha ning
trc ché tuyét voi (ndng do ICso= 2,5 pg/ml so véi ellipticine 1a 0,43 pg/ml). Py 1a
truong hop dic biét, rat hiém gip cac hop chét dat duoc kha ning nhu viy.

Hop chat 11h ciing théhién hoat tinh rat 4n tuwong, céc ndng do tc ché ciing
sdp si ellipticine, cu thé: Kha ning trc ché cta 11hsu phat trién cua té bao ung thu
biéu m6 KB (ndng d6 ICso= 0,59ug/ml so véi ellipticine 1a 0,32 ug/ml), té bao ung
thu gan Hep-G2 (ndng do ICso= 0,59ug/ml so voi ellipticine 1 0,35 pg/ml), té bao
ung thu phéi LU (ndng d6 ICso= 2,57ug/ml so véi ellipticine 1a 0,42 pg/ml), tham
chi d6i voi dong té bao ung thu vaMCF-7 thi chat 11b ciing thé hién kha nang trc ché
tuyét voi (ndng do ICso= 5,25ug/ml so véi ellipticine 1a 0,43pg/ml). Pay ciing 13 két
qua rat tot va cling co thé néi ddy 1a mot truong hop dic biét, rat hiém gip cac hop

chat dat duoc kha nang nhu vay.
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Dbi voi mot sb mau ther 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolon 12, hoat
tinh gdy doc té bao co6 giam dbi chut so véi cac mau 2-(quinolin-2-yl)-4,5,6,7-
tetreclo-1,3-tropolon 11, tuy nhién két qua ciing rat 4n twong va ndi troi.

Hop chit 12b ciing théhién hoat tinh rat 4n twong, cac ndng do tc ché ciing
sdp si ellipticine, cu thé: Kha ning trc ché cua 12b sy phat trién cua té bao ung thu
biéu mo KB (ndng d6 ICso= 0,54 pg/ml so voi ellipticine 1a 0,32 pug/ml), té bao ung
thu gan Hep-G2 (ndng d6 ICso= 1,55 pg/ml so véi ellipticine 1a 3,58 pg/ml), té bao
ung thu phéi LU (ndng d6 ICso= 3,58ug/ml so véi ellipticine 13 0,42 pg/ml), tham
chi d6i voi dong té bao ung thu vaMCF-7 thi chat 12b ciing thé hién kha nang trc ché
tuyét voi (ndng d6 ICso= 11,81 pg/ml so véi ellipticine 1a 0,43 pg/ml). Pay ciing 1a
két qua rat tot va ciing c6 thé néi ddy 1a mot truong hop dic biét, rat hiém gip cac
hop chét dat duoc kha ning nhu vay.

Dbi v6i hop chat 12d, mic du chi kiém tra véi 02 dong té bao 1a KB va LU
nhung cho thay két qua ciing rat kha quan, cu thé: Kha ning trc ché ciia 12d sy phat
trién cua té bao ung thu biéu md KB (ndng do ICso< 2,0 pg/ml so véi ellipticine 1a
0,32 pg/ml), té bao ung thu phdi LU (ndng d6 1Cs0<2,0 pg/ml so voi ellipticine 1a
0,42 pug/ml). Chi sb nay ciing duoc xem 1a rat tot d6i voi mot hop chat hiru co.

Nhu vay, chiing ta ¢ thé thdy rang trong sd cac mau thir thi cac tropolon 11b,
11h,12bva 12d 1a nhitng chat c6 trién vong tuyét voi cho nghién ctru cic hop chit

chéng ung thu méi. Can phai dau tu

KET LUAN

Trong thoi gian thyc hién dé tai, nhom nghién ciru da dat duoc nhitng két qua
tdt theo muc tiéu dé ra, cu thé:

- Pa tong hop dugc 10 dan xuat quinolin tir cAc aniline twong tng, trong d6 c6
04 quinolin mdi.

- D3 tong hop duogc 08 din xuit 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-

tropolon, trong d6 c¢6 04 dan xuat mai.
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- Pi tong hop duge 07 dan xuit méi cua 2-(quinolin-2-yl)-5,7-diiso-propyl-
1,3-tropolon.

- Pi tong hop duoc 07 din xuit moi cua 2-(quinolin-2-yl)-4-nitro-5,7-
diisopropyl-1,3-tropolon.

- Pa tong hop dugc 08 dan xuat 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-
tropolon, trong d6 c¢6 04 dan xuat méi.

- Pi tong hop duoc 05 dan xuat 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolon,
trong d6 c6 03 dan xuat mai.

- Pa chuyén hoa thanh coéng hé vong 7 canh tropolon thanh hé vong pentalen,
mo ra mot huéng di mai trong téng hop hitu co.

- P4 nghién ctru x4c dinh cdu triic cia cac hop chét thu duoc bang cac phuong
phap pho hién dai nhu IR, NMR, MS va X-ray

- Pi nghién ctru hoat tinh gay ddc té bao in vitro trén 04 dong té bao ung thu &
ngudi 13 t& bao ung thu biéu mé KB,té bao ung thu ganHep-G2, té baoung thu phdi
LUva té bao ung thu vaMCE-7 cta 06 mAu tropolon tiéu biéu dé tong hop duoc. Trong
06 mau tropolon nghién ctru da phat hién 04 mau tropolon cé hoat tinh gy doc té bao
rét cao (sap si Elipticine), dic biét 1a tac dung 1én cac dong KB, Hep-G2 va LU. Trong
d6 c6 mau 11b coéhoat tinh gay doc té bao 1én cac dong KB, Hep-G2 va LU cao hon ca
Elipticine. Tir d6 cho thdy, cac tropolon 13 nhitng hop chét ¢o trién vong tuyét voi

cho nghién ctru cac hop chat chdng ung thu moi.

KIEN NGHI

Két qua dé tai thu dugc nhidu hop chat méi 1a dan xuat quinolin ctia tropolon.
Day 1a nhitng hop chét c6 kha ning thé hién hoat tinh sinh hoc quy bau. Tuy nhién,
trong pham vi dé tai ndy, tac gia chi c6 thé kiém tra hoat tinh sinh hocciia mét s6 it
hop chit d6 do nhiéu 1i do khéac nhau. Kinh mong B Gido duc va Pao tao co thé tao
diéu kién thuin loi cho nhom tac gia trong khuon khé cac dé tai tiép theo hoidc cac
chuong trinh nghién ciru khic dé c6 thé nghién ciru sau hon vé hoat tinh sinh hoc va

dua ra dinh huéng Grng dung.



