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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 : Tébao 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 ciia 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 moi. DA st dung cac phuong phap phan tich
hi¢n dai nhu IR, NMR, MS, X-ray dé chirmg minh cAu tric 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 qué trinh thyc hién dé tai, nhom nghién ctu da dat dugc nhitng két qua
t6t 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 c¢6 04 dan xuat mai.

- D3 tong hop duoc 07 din xuit méi cua 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 xuit 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 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 doc té bao in vitro trén 04 dong té bao ung thu ¢
ngudi 13 t& bao ung thu biéu mo KB, té bao ung thu gan Hep-G2, té bao ung 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 phat hién 04 mau tropolon cé hoat tinh gy doc té bao
rat cao (sap si Elipticine), dic biét 1a tac dung 1én 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
ecmecmeennvix 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. Sin 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 Quéc Tap (2016), Nghién ciru tong hop mét sé 2-(quinolin-2-yl)-
5,6,7-triclo-1,3-tropolon tir 4-clo-2-metylanilin, Dé tai SV NCKH, xép loai xuét
xéc, truong DH Khoa hoc — DPHTN.

2. Duong Thi Tuoi (2016), Nghién ciru téng hop mét sé 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

- K&t qua cua dé tai dugc cong bo 1a cac bai bao khoa hoc trén cac tap chi
trong nudc va quoc té va cac bao cao khoa hoc tai cac hdi nghi khoa hoc cap quoc
gia va quoc te.

- Bugc ndp thu vién lam tai liéu tham khao phuc vu giang 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 ligu phét 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 néi 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 cua d¢é 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. Déi véi té chire chii tri va cdc co so 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 dugc pham c6 thém nhimng lira 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



INFORMATION ON RESEARCH RESULTS
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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-diisopropyl -1,3-
tropolone synthesized.

- There are 7 new derivatives of 2-(quinolin-2-yl)-4-nitro-5,7-diisopropyl-
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.lt 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
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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 ciru trong linh vuc 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 méi 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 tric cua chiung bang cic phwong 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

1.1. QUINOLIN [1,2,7,8]
1.1.1. Giéi thiéu chung vé quinolin

Quinolin da duogc biét dén tr ndm 1834 khi Runge tach duoc tir nhya than
da. Tir d6 dén nay, hod hoc cic hop chit chira vong quinolin phat trién manh va
dem lai nhiéu két qua dang quan tdm, dic biét 1a trong hoa dugc.

Mic du quinolin ¢6 trong nhya than da, song nhitng hop chét thién nhién
quan trong chira khung quinolin 14 nhitng ankaloit.

Trong vé dé ciy Cinchona officinalis c6 hang chuc ankaloit, trong d6 c6 hai

cap d6i quang dang chu ¥ 1a cip cinconin/ cinconidin va ¢ip quinin/quinidin [8]:

Hinh 1.1
H
4
R=H, (83,9R); Cinconidin R=H, (8R,9S); Cinconin
R=OCH3, (8S, 9R); Quinin R=0OCH3, (8R, 9S); Quinidin

Quinin 12 thudc tri s6t rét, ngudi ta biét diung ché pham nay tir dau thé ki 19,
nhung phai hon 100 nim sau (1944) Woodward m&i tong hop toan phan.

Cac dan xuét cla 8-hidroxiquinolin thudng cé biéu hién hoat tinh sinh hoc
khéac nhau, dic biét 1a hoat tinh diét khuan, diét ndm. D6 1a cac phuc selat cua 8-

hidroxiquinolin, cac dan xuat halogen va nhiéu dan xuat khac.

Hinh 1.2
COOCHs OH OH
Br N | N N
N AN N
7 — =
cl Cl COCHs

Phirc selat cua 8-hidroxiqunolin véi dong (II) dugce dung dé phong ndim mbc
cho da thugc; 5-cloro-7-iodo-8-hidroxiquinolin 14 chat diét khuan li.

Mot dan xuat ctia amioacridin, mang tén thurong mai acranil, ¢6 tinh khéng virut:



Hinh 1.3

Cl N
L
= OCHs
NHCH,CH(OH)CH,N(C,Hs),.2HC
Quinin va cinconin 14 nhitng hop chat thién nhién chira vong quinolin duoc
dung dé tri bénh sbt rét. Phong theo cdu tric cua chat nay, nguoi ta da thanh cong

trong viéc tim kiém nhitng thudc tong hop co hoat tinh twong ty ma wu viét hon,

nhu cloquin, plasmoquin, pentaquin,...

Hinh 1.4

cl N NHR

~ N

N
Z~x P
CH30
NH(I.“,H[CHZ]gll\lCHZCH3
CH; R _

X = H; R = CH,CHg; Cloquin R= C|2H[CH2]3N(CH2CH3)2 ; Plasmoquin
X = H; R = CH,CH,0H; Hidroxicloroquin CH3 _
X = CHg; R = CH,CHs; Sontoquin R=[CH]sNHCH(CHj),; Pentaquin

Mot s6 dan xuat cua acridin cling biéu hién hoat tinh chong sot rét nhu

quinacrin hay dimetacrin.

Hinh 1.5
|[CH2]3N(CH3)2
Cl N\ N
‘ Z ‘ OCH;
NH(IZH[CH2]3N(CH2CH3)2 CHy"  CHs
L 3
Quinacrin Dimetacrin

Mot s6 dan xudt cta 4-aminoquinolin ¢ tic dung giam dau, ha sét, khang
viém, ha huyét ap,...Chang han 4-amino-6,7-dimetoxxiquinolin (amquinsin) va san

pham ngung ty véi veratrandehit (leniquinsin) 14 nhiing tac nhan lam giam huyét ap:

Hinh 1.6
CH30 N CH5O N
AN AN
OCH
= 3
CH,0 Z CH,0
NH> N=CH OCHs

Amguinsin Leniquinsin



Acrifavin, mdt hon hop cua 3,6-diaminoacridin va 3,6-diamino-10-
metylacridini clorua, 1a mét thuéc nhiém tring.

Trong khi dop-dimetylaminostirylquinolin va mui amoni iodua bac bén co tac
dung trc ché su phat trién ctia cac khdi u va duge dung trong diéu tri bénh mau tring.

Ngoai ra, Cyanin 1a mot nhém pham nhudém quan trong ding trong ki thuat
anh mau, vi chiing chira cdu trac c6 kha ning hap thy anh sang & ving kha kién va
hdng ngoai. Hai chat tiéu biéu 14 cyanin va pinacynol:

Hinh 1.7

W = C|32H5 |02H5
— N CH= N—CoH
CoHs \ / \ / 25 @ N\ \/\ N
Q
[ _ 9 X

Cyanin Pinacinol
1.1.2. Mt s6 phuwong phap tiéu biéu tong hop quinolin
C6 nhiéu phuong phap tong hop vong quinolin, da sé xuat phat tir arylamin thom
va hop chit cacbonyl, thyc hién qué trinh tao di vong thudng bang cach hinh thanh hai
lién két a, d, song ciing c6 khi hinh thanh cac lién két a, ¢ hodc chi a hay chi d.
Hinh 1.8

N.a N.2 N2 a
@b @ ‘? @ ‘? @N\~C @N\C
| |
C C
A d'c” Cec o d\C/c

1.1.2.1. Pi tir arylamin va hop chit cacbonyl «, f -khéng no. Téng hop Skraup

va tong hop Doebner-von Miller
Sodd 1.1

H
NH, N
R * ') ‘ E—— R
H =
Arylamin Hop chét cacbonyl Quinolin
«, f—khong no
a) Hop chit cacbonyl o, -khéng no

Trong phan tng Skraup, hop chét cacbonyl «, 8 -khong no 13 acrolein sinh ra

tur glixerol nho tdc dung cua axit sunfuric:



So db 1.2
H,S0,
Hop—CH=CH, = H,C=CH— CHO
OH OH OH - 2H,0

Dung truc tiép acrolein thay cho glixerol khong duoc, chii yéu vi phan tng
quéa manh liét.

Phéan tng Skraup xuit phat tir arylamin va glixerol cho phép tong hop vong
quinolin khéng c6 nhom thé & nhén piridin.

So do 1.3

’ H
o 0=
0= PhNO,, 130°C -H,0 N [0 A
+ | ——— —_— —
NH, CH: N N N7
|
i i

Nguoi ta ¢6 thé sir dung phan ing nay dé tong hop quinolin v6i nhitng nhom
thé khac nhau trén nhan benzen ciing nhu nhan piridin. Gia sit nhu mudn tong hop
vong quinolin ¢6 nhém thé ¢ nhan piridin cdn 4p dung phan ung Doebner-von
Miller. Trong cong trinh cong bd dau tién (1881), Doebner va von Miller cho amin
thom tac dung vdi etylen glycol; nhd ¢o xuc tac axit HCL, diol nay chuyén thanh

axetandehit roi crotonandehit:

So dd 1.4
H* H*
2 CH,OH—CHOH ———» 2 CH3CHO ——» CH3CH=CHCHO
-2H0 -2H,0
b) Amin thom

Trong téng hop Skraup va tong hop Doebner-von Miller , mudén dwa nhém
thé vao phia vong benzen, can st dung din xuét thé cua anilin. Do sy dong vong
xay ra o' vi tri ortho con tréng, nén tir dan xuat thé ¢ vi tri thir 4 cta anilin ta s& duoc
din xuét thé & vi tri 6 cua quinolin, tu din xuét thé & vi tri thir 2 cua anilin ta s&

duoc dan xuat thé ¢ vi tri 8 cia quinolin:



Sodd 1.5

Tuy nhién di tir din xuét thé ¢ vi tri tht 3 cta anilin ta s& dugc hdn hop dong
phan dan xuét thé ¢ vi tri 5 va 7 ciia quinolin:

Sodod 1.6

R NH
o B b R@j
—_— +
= =
5
R

Ti 1¢ giita hai d6ng phan phu thudc vao ban chét ciia nhém thé R. Néu R 1a
nhom hoat héa manh va dinh hudng ortho/para (di véi tac nhan electrophin) thi
san pham uu tién 12 7-R-quinolin, trai lai R 13 nhom phan hoat hoa va dinh hudng
meta thi san pham chiém wu thé 13 5-R-quinolin. Trong trudng hop nhom R 1a Cl,
Br hay I thi ti 18 % hai san pham dong phan gan nhu tuong duong nhau.

Ngoai cac dan xuét cta anilin thi cic amin tham gia phan tng Skraup c6 thé
la cac naphtylamin, aminopiridin, aminoquinolin,...
1.1.2.2. Pi tir arylamin va hop chat 1,3-dicacbonyl. Tong hop Combes.

So do 1.7

arylamin 1,3-dicacbonyl Quinolin
Phan g ngung tu déng vong xay ra khi dun néng hon hgp arylamin va hop
chét 1,3-dicacbonyl téi khoang 100°C, ¢6 mit axit manh.
Céac hop chat 1,3-dicacbonyl c6 thé 1a dixeton diy béo hoic diy thom va

cling c6 thé 12 mot xeto andehit.



Sodo 1.8
NH2 CaHs N_ _CoHs
E)un soi h
=
Anilin Heptan -3,5-dion 2,4-dietylquinolin

NH
2 O\ CH3 N\ CH3
+ 0 ZnCI2
N — _
H

Néu amin thom c6 nhém thé déy electron (OCHa, CHs,...),nhat 1a khi nhom
thé & vi tri meta, phan ung s& trd nén dé dang hon.

1.1.2.3. Pi tir 0-axylanilin va hop chat cacbonyl ¢6 nhém « -metylen. Tong hop

Friedlander
Sodo 1.9

1 N R!

NH, O __R N

R bazo R

* ho& it =
_0 =2 0dc axi R?

R® Rs

Hop chét cacbonyl c6 thé 1 andehit hodc xeton ( R = H, ankyl, aryl, ...)
hodic xeto este, xeto nitrin, xeto amit (R? = H, ankyl, aryl, COOC;Hs, COCHs, CN,
CONHCHg, ...)

Nhom 0-axyl cta anilin c6 thé 1a fomyl, axetyl, aroyl, ...

Néu hop chét cacbonyl chi chira mot nhom metylen linh dong hodc hai nhém

tuong duong nhau, phan Gng Friedlander chi cho mot dan xuét quinolin.

So dd 1.10
NH, O N
G NaOH D
i -H0 =
CHO R R
OCHs OCHj
CH50 NH, Oy COOCoHs CH50 N_-COOCzHs

CHO COOCzHs COOC;Hs



Tréi lai, trong truong hop hop chét cacbonyl c6 hai nhom metylen linh dong khong

twong dwong nhau, c6 thé sinh ra hai dan xuét ctia quinolin 13 déng phén ctia nhau.

Sodo1.11
CoHs N_ _CHs
~
KOH 67%
= P
Hy /CHsOH, H0 A T CHs
CeHs CeHs
\ CH3;COQH Hy
HySOy4, t
7 CH,
86%
CeHs

Téng hop Friedlander chi dugce dung rat han ché vi kho khin vé chat dau o-
axylanilin hodc 12 kém bén (cac o-aminobenzandehit) hodc 1a kho kiém (céc o-
aminoxeton thom c6 nhoém thé trén vong). Khé khin nay dwoc khic phuc bang
phuong phép cai tién Pfitzinger.
1.1.2.4. Pi tir isatin va hop chit cacbonyl ¢6 nhém « -metylen. Tong hop Pfitzinger.

So dd 1.12
o. R
NH, T N._R
NH  KOH, H0 R2 A
/O H+, 10 = RZ
!
) COOK COCH
Isatin Kali isatogenat

Dua theo phuong phap nay, nhiéu dan xuit cua axit quinolin-4-cachoxylic
khong c6 hodc c6 nhom thé trong vong benzene di duoc tong hop véi muc dich
chuyén ho4 tiép theo thanh cac hop chét giéng quinin vé mit cdu tao dé thuc hién
muc dich nghién ctru dugc hoc va hoa dugec.

Phuong phép chung dé tong hop céc axit quinolin-4-cachoxylic ¢6 nhém thé
& vi tri s6 2 hodc ca hai vi tri 2 va 3, 1a ngung ty axit isatinic mdi sinh ra tir isatin
v6i cac hop chat metylen-xeton nhu tong hop Friedlander [1]

So dd 1.13

COOK

R10H2C R, COOH
w g C[ o ©ft[
——

COOH

=
N CH,R,
(Rz=CH3)



Co ché cua phan ung Pfitzinger da dugc Borsche va Jacobs so b dé cap dén
tur 1au, song chua xac dinh dugc chinh xac. Nguoi ta moéi chi xdc nhan duge giai

doan m¢ vong isatin khi cho isatin phan Gmg véi axit malonic [1]

Sodd 1.14

CH(COOH),

o ﬁ(c:OOH)2
C
- _COOH OH N
N —_ - COOH
N o )y COOH N o
H H NH,

TOOH COOH
c
\(lz—COOH H0 N
COOH €0 P
NH, N~ oH

Phuong phap tong hop cac axit quinolin-4-cacboxylic di dugc tng dung
rong rai [1] dé tong hop cic din xudt ctia quinolin c6 hoat tinh chéng st rét va

khéng ung thu.

1.1.2.5. Pi tir bazo Schiff thom va ankin.

Céac phan tng giita bazo Schiff (hay azometin hoic imin ) véi ankin déu
phtic tap, ma co ché phan ung chua dugc nghién ctru nhidu. Chic han day 13 phan
g cong 4+2 can c6 chét xuc tac axit Lewis.

So dd 1.15

N N CgH
©/ O zncl, o
E—
Arc=CH =
Ar
N . N CgHsR-
YCGH‘,R pSnCI4 N erap
c CHCI; _
_—CH
ArC=
Ar
R H CHs Cl NO»,

Hiéu suat (%): 56 68 69 70
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1.1.2.6. Mot s6 nghién ctru tiéu biéu trong nuéc vé quinolin

Viéc nghién ciru tong hop cac hop chét di vong c6 hoat tinh sinh hoc duoc cac
nha hoa hoc trong nuéc bit dau nghién ctru tir 1au. Trong thoi gian gan day ho rat
chu trong nghién ciru tong hop cac dan xuét ciia cac hop chat di vong chira nito, dic
biét 14 quinolin. Trong sé d6 c6 rat nhiéu gido su c6 uy tin trong lang hoa hoc hitu
co nudce ta nhr GS.TSKH Nguyén Minh Thao, GS.TSKH Nguyén Dinh Triéu, GS.
TSKH Ngb Thi Thudn, GS. TS Nguyén Vin Tuyén,v.v.

Nim 2000, GS.TSKH Nguyén Dinh Triéu cung nhom nghién ciru Khoa Hoa
hoc truong Pai hoc Khoa hoc Ty nhién - Pai hoc Quic Gia Ha Noi da tong hop
duge mot sé6 fomazan chia di vong quinolin va chirng minh nhiéu tinh chat 1y thu
ctia hop chit nay.

Nim 2001, GS.TSKH Nguyén Minh Thdo ciing nhém nghién ciru da nghién
ctu tong hop duwoc mot sb 3-axetyl-4-hidroxi-N-phenyl-quinolin-2-on, ong da
nghién ctru cu tric va hoat tinh sinh hoc ctia mot s6 hop chat tidu biéu va dong gop
nhiéu két qua 1y tha.

Hinh 1.9

Ind
Ind: Indolyl-3; 2-metylindolyl-3; 2-phenylindolin-3; N-benzylindolyl-3

Két qua cho biét, da s6 dan xuat quinolin twong tu flavon trén c6 hoat tinh
khang khuin cao va ¢ nhiu ndng do khac nhau ddi véi cac ching loai khuan
Escherichia coli, Pseudomonas roginorz (tryc khuan mu xanh) va staphylococcus
aureus [9].

Sau d6, nhoém nghién ctru cia GS.TSKH Nguyén Minh Thao con tong hop
duoc thém nhiéu dan xuét cua quinolon-2, hidroquinon va dac biét 12 mot s6 dan
xudt cta 3-axetyl-4-hidroxi-N-phenyl-quinolin-2-on [10,11,12].

1.2. TROPOLON
1.2.1. Vai nét vé cau tao ciia tropolon [13]
Nam 1945 Michael JS Dewar (Michael James Steuart Dewar) phat hién ra

céu tric tropolon. Tropolon 1a mot dn xuét ciia tropon, c¢6 ba chat dong phan.
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(6] (0] 'e)
OH \
OH O\OH
Tropolon a-tropolon B-tropolon y-tropolon

Vé co ban troponon 1a mét axit yéu c6 Ka ~ 107, Tropolon duoc xép vao 16p
hop chat nonbenzenoid thom, song nd khong tuan theo day du cau tric cong thirc
dugc dua ra cua loai hop chit nay. Tropolon con ¢6 nhiéu cdu triic cong hudng khac
mang ddc trung riéng.

Tropolon duoc hinh thanh tir sy lai ghép tat ca cac cu triic cong huong cua
nd, co thé vé nhu sau:

Hinh 1.11

Nhu chung ta ¢ thé thay, vong phang c6 electron lién hop va sé electron lién
hop 13 6 do d6 tropolon dugc dinh nghia 1a mot chat thom bai quy tic ciia huckel.

Hinh 1.12

o—H o 0" H 0" H o-H o-H o H
\ _ _
_0O o o o] o) o) O -
«—> > > <> <> <>

Céc cau trac lién két hoa tri cta tropolon c6 thé v& ra di chi ra ring mot sd
lugng 16n cong hudng ton tai 6n dinh nhiét dong luc hoc cua tropolon. Trén thuc té
nhiét do durgc ctia qua trinh d6t chdy tropolon thap hon so véi tinh toan, ning lugng

6n dinh d6 duoc goi 1a nang luong lién hop.
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Su tdn tai thudc tinh ion cua cac cAu triic cong hudng dugc dam bao boi sy phan
cuc trong tropolon. Vi d§ 4m di€n manh ctia oxy, va sy 6n dinh cua vong nhu mot cation
thom, c6 thoi diém momen ludng cuc cuia tropolon 13 4,17D.

Ca dang proton va deproton cua tropolon dugc 6n dinh boi sy cong hudng.

Diéu nay giai thich tai sao tropolon c6 ca tinh axit (cho proton) va tinh bazo (nhan

H OH’ OH OH
o) OH OH OH
+H*
— > <>
H 0 o o
oN o
o) . 0O

1.2.2. Mt s6 &rng dung ciia din xuét tropolon

proton).
So d6 24

Tropon va tropolon dugc cac nha hoa hoc hitu co biét dén tir thap ki 40 cua
thé ki 20. Chuing ton tai trong ty nhién chu yéu dudi dang cac ancaloit (troponoit,
tropolonoit) cé trong thuc vat, nAm, v.v. Pa s6 nhitng hop chat d6 thé hién nhimng
hoat tinh sinh hoc qui gia va da dugc st dung lam thanh phﬁn mot sb loai thudc
khang sinh, thuéc chdng ung thu, khang khuan [14]. Trong sé d6 Colchicin duoc
chiét xuét tr hoa Colchium autumnale (moc ¢ vung ndi Uran, Krum thudc
Ucraina,v.v) dugc st dung dé chira bénh viém khép. Hién nay n6 dugc st dung lam
thudc chita bénh gout cap tinh, bénh viém gan C va c6 hoat tinh chdng khuan Mito
[15,16]. Ngoai ra, colchicin duoc stir dung trong cac bénh ngoai da vi du nhu actinic
keratoses, bénh Véy nén...Chinh vi vay, tu cac thap nién 60-70 dén nay nhiéu cong
trinh nghién ciru vé cau tric ciing nhu hoat tinh sinh hoc ctia cac hgp chét hiru co ¢6
chtra h¢ tropolon di duoc dang tai trén céc tap chi qudc té uy tin[17,18]. Dudi day

12 mot sb vi du vé cac hop chit c6 chira hé tropon va tropolon da biét .
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Hinh 1.13
] @) O 0
HO OR RO HO
R U N
MeO
Tropon R=H R=H R=H OH R=H OR
Tropolon R=OH  R=CHj4 R=C =C
Q 0
OH OH OMe
Colchicine R;=H, Ry=COM:c
oH Colxamine R;=R,=Me
HO  OR OH HO HoOC
R=H Axit Stipitat R=H
R=CHjs AXxit Pyberul R=OH

Gan day, mot s6 nghién ctru dd khang dinh mot sé phuc bac (1), nhom (111)
va coban (I1) v&i 4—isopropyltropolon c6 kha ning khang khuan rat tot [19].
Hinokitiol (B-thujaplicin) 1a mot tropolon tu nhién co6 trong cay tung bach c6 kha
nang chéng ung thu va thiéu méau cuc bd. Nhom céc nha khoa hocHy lap Maria
Koufaki, Elissavet Theodorou tailnstitute of Organic and Pharmaceutical
ChemistryAthens tong hop va nghién ctru kha ning bao vé than kinh ctia mot sd
dan xuatp-Thujaplicin (4-isopropyl-1,2-tropolon) va di c6 két luan chi c¢6 dan xuét
piperazin ctia B-Thujaplicin c6 kha ning bao vé té bao than kinh khoi su oxi hoa do
stress gay ra [20].

Hinh 1.14

HO

9

S —thujaplicin

Ngoai ra tropolon c6 tac dung trc ché manh mé t6i ting trudng thyc vat, c6 tac
dung e ché chdng bénh viém gan C [16] va c6 hoat tinh khang khuan va con tring,
khang virus, khang ndm. Ching di dugc biét va sir dung rong rdi trong nong

nghiép, san pham 1am sang, my pham va cac khu vuc khac[21].
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1.2.3. Phwong phap tong hop a-tropolon.

Phuong phap dau tién dé diéu ché 1,2-tropolon xay dung trén nén tang bién
d6i tir xicloheptan-1,2-dion [22]. Xicloheptan-1,2-dion thu dugc tir phan Gng oxi
hoa Xicloheptanon bang SeO2. Brom ho4 bang Brom [23] hoidc N-Bromsucxinimit
[24] sau @6 thuc hién phan tmg tach HBr trong diéu kién c6 chét xuc tic ¢ nhiét do cao
hay c6 mit ciia bazo sé tao ra 1,2-tropolon. Phan trng nay ciing c6 thé 4p dung mot sb
dan xuat khéc cua 1,2-tropolon nhung do giai doan brom ho4 va giai doan dehidrobrom

hod x4y ra voi hi¢u suat rat thap cho nén hi€u suat tong thé clingrat thap.

So dod 1.16
?OOH CHN,
(CHZ)GCOOH

SEOZ

O
1. [BI‘] Hz HBr
2.0R° PdC

Mot trong nhimg phuong phap thudng gip trong cac tai liéu vé tong hop
tropolon la tao ra h¢ bixiclo sau d6 thyc hién phan itng mé vong. Vi du nhu phan
ung cua 3,4,5,6-tetraclo-1,2-benzoquinon (o-cloranil) véi axeton tao ra 7-axetyl-
3,4,5-triclo-1,2-tropolon. [25]

Sodo 1.17
Cl O C
7 CHsCOCH, ©
o LOH
Cl 0]
& CHCOCH;
cl
cl o} cl 0
72 74
—_— /H -
cl 0 cl o}
COCH c H
3 to’
HyC”

Nhung vé sau nay mot sb tac gia khac [24] dung phuong phap pho cong
huong tir hat nhan hai chiéu da chi ra rang két qua cua phan tng trén tao thanh 1,3-
tropolon chir khong phai 1a 1,2-tropolon. Co ché hinh thanh 1,3-tropolon theo so d6
dudi day:
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Sodo 1.18
Cl
cl OH
-0 CchOCHg H
OH—> D —
COCH;
HCOCH3 cl OH
Cl
cl
cl OH Cl (0]
cl H 4
, -HCl o
COCH; ’
cl ol
OH OH

Céach ddy khong 1au mot s6 nha khoa hoc dua ra phuong phap tong thé dung

dé tong hop 4-nitrin-1,2-tropolon theo so do dudi day tir dan xuat cua furan [25].

So d6 1.19

3z Bz 0 Fs
N . N Ry 7
P Sl g S
By O y AE) ; : B
1o} N

1.2.4. Phwong phap tong hop p-tropolon.

Nam 1954 mot s6 nha khoa hoc di 1an dau tién thu duoc 1,3-tropolon & trang
thai picrat voi hiéu suat vo cung nho tir phan ¢ng deccacboxyl axit 3,5-
dimetoxihepta-1,3,5-trien [25].

Sau d6 xuét hién nhiéu hon cac phuong phép téng hop cac dan xuat cua 1,3-
tropolon. Mét trong nhitng phuong phap ndi bat 1a bat ngudn tir 3,4,5-trimetoxi-axit-

benzoic trai qua rat nhiéu giai doan da thu dugc 1,3-tropolon [26] theo so d6 dudi day:

So do 1.20
COOH H,
[H] ﬁ
MeO OMe MeO >
OMe

Ciing van cac tic gia trén [14] d3 dit nén mong phan tng md vong tir hé
thong bixyclo dé tao ra dan xuat cuaa 1,3-tropolon vai hiéu suat cao theo so do sau:
So d6 1.21
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Ovie

NaCIH Chle i )

Me MO

~ Céach day khong lau mot sb tac gia [15] dua ra phuong phap téng hop dan
Xuat 1,3{-tropo|on chi qua 4 giai doan ¢6 thé thu dugc cac 2-alkoxi-1,3-tropolon véi
hiéu suat tir 20-37% bat dau tur 2-alkyl-furan theo so @6 sau

So d6 1.22
R
. OMe 0 OMe
OMe \
)\ cHCl,cocHT, MeONa 0 KOH R OH
R — s + e + —
0 MeONa Zn, MeCOOH
Cl.. MeO..,

0 0
Nam 2003 Komissarov V. N.[27] cung cac cOng su da tim ra phuong phap
tong hop 1,3 — tropolon bang phan tmg ngung tu khong dung moéi véi xuc tac axit o

nhiét o 160-170° C theo so d6 sau:
R R t-Bu
peolbe!
Rs N" >cH t-Bu
R4

So do 1.23

t-Bu R R
0 _ Rz 160-170°C
~
( I + |
~ N TsOH
Bu o HCTON Rs
R4

t-Bu
C6 thé 1a do & nhiét do qua cao, san pham c6 thé bi phan hiy mot phan nén

hiéu xuat thu duoc khong cao (9-16%).



17

CHUONG 2. THU'C NGHIEM
2.1. So d6 tong hop
So db 2.1.
t+-Bu +Bu
OH (0]
+t-BuOH
CHCOOH (99,9%) _NaNO,
H,S0; (d) CH;COOH(99,9%
OH %u op OB py 0
@ i-Pr HPr
0
OH 504 OH 1o, () =
+ (CH3),CH-OH ) S
-Pr OH +Pr 0
So db 2.2.
R® 1. CH3COCH,COOC,Hs R3 |
xt: HCK@) POCL
5 2. PPA/L° | o >
R NH; R? N" “CH;
Rl I

H
=& =8
POCkL HNOs (@)
?
R2 xt: sto4 (A2 CH

2.2. Phuong phap thuc hién.

- Sac ki ban mong thyc hién trén ban mong silicagel trang san trén ban nhom
mong (Merk), Sic ki cot st dung bot silicagel (Merk), AlOs trén cot thiy tinh

- Nhiét 46 nong chay thuc hién trong 6ng capila do trong glixerol dun néng

- Hoéa chat thuc hién duoc cung cip boi hang Sigma — Aldrich, Merck, Trung

Quéc, Viét Nam, tiiy vao phan tmg cu thé.
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- Nhiét d6 nong chay thuc hién trong 6ng capila do trong glixerol.

- Phé NMR - 'H va NMR — 8C thyc hién trén may “Bruker-Advance 500
MHz” va “Bruker-DRX300” (300.13MHz)

- Phdé MS duoc 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 dugc, Vién Hoa hoc, do ¢ dang ép vién vai KBr ran.

- Thyc nghiém lam tai phong thi nghiém Hoéa hiru co, Khoa Hoa hoc, Truong
bai hoc Khoa hoc - DPHTN.
2.3. Tong hop mét sé 1,2-benzoquinon
2.3.1. Tong hop 3,5-di(tert-butyl)catechol

So db 2.3

t-Bu
OH OH
@ t BuOH
Xt >
OH t-Bu OH
1 2a
Trong diéu kién 1am lanh va lic déu d6 tir tir ting phin nho 72ml axit

sunfuric dic (trong 1,5 gid) vao dung dich gom 40gam (0,364mol) catechol hoa tan
trong 90ml tert-butanol, 90ml axit axetic (bang). Ban ddu khéng mau chuyén sang
hong nhat. Sau d6 thiy két tia ndi 1én 1én, dang keo, c6 mau tring duc. Sau 12 gio
loc 14y tinh thé, rira lai bang nudce. Sdy kho san pham va két tinh lai bang ete dau
Itra. Thu duoc 43,649 (H = 54%) san pham tinh khiét v&i Tne = 100-101°C.
2.3.2. Tong hop 3,5-di(tert-butyl)-1,2-benzoquinon

So dd 2.4
t-Bu t-Bu
OH
H,S0, O
B NaN02 .
-Bu 22 OH t-Bu 0

3a

Trong diéu kién khudy déu & nhiét do phong, thém tir tir 12,43 g (0,18 mol)
NaNO:z (trong 1h) vao dung dich gom 40 gam (0,18 mol) 3,5-di(tert-butyl)catechol tan

trong 80ml axit axetic (bang). Thay hién twong 13 c6 két tiia mau do tim. Sau 12 giddem
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loc 14y tinh thé va rtra lai bang nude. Sdy kho san pham thu duge va két tinh lai bang ete
dau Itra thu duoc 28,5 gam (H=72%) san phdm mau d6 sim. T°c= 118-119°C.
2.3.3. Tong hop 3,5-di(iso-propyl)catechol

Sodd 2.5
i-Pr
_—
oH + (CH3),CH-OH Py OH
1 2b

Dung dich 11g (0,1 mol) Catechol, 5 ml H2SO4 trong 100 ml iso-propylic.
Pun héi luu trong thoi gian 1h. Chung cét iso-propylic véi toc do cham. Sau khi
chung cat 75 ml ancol, 1am lanh hon hop va cho thém 200 ml nudc cat. Lam lanh,
loc léy két tta va két tinh lai béng ete dau lra. Thu duoc 6.8 g tinh thé mau tréng,
H = 35%, thc = 67-69°C.
'H NMR (CDCls, 8 ppm, J/Hz) (phé 1-phu luc): 1.20-1.27 m (12H, CHs), 2.79 m
(1H, CH), 3.18 m (1H, CH), 4.51 s (2H, OH), 6.60 d (1H, Har, J = 2.1 Hz), 6.64 d
(1H, Har,, J = 2.1 Hz).
2.3.4. Tong hop 4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon

So d6 2.6

-Pr i-Pr

OH 0
/@[ HNO; () &
—_— >
-Pr OH Pr X0
2b

NO2 3p

Dung dich 10 g 3,5-Di(iso-propyl) Catechol (5,1 mmol) trong 100ml ete dau
Itra, cho thém 15-20 ml HNOgz loang va giir trong thoi gian tr 30 - 60 phut. Nitro
quinon khéng tan trong ete dau lira va tao 16p md. Sau khi cho thém nudc, 16p md
nay lang xudéng day binh. Chiét dung dich v6i md, rira bang nuéc va lam kho (loai
sach nudc). Hoa tan m& vao iso-propylic va cho bay hoi iso-propylic nhiéu nhét c6
thé. Sau khi 1am lanh s& tao két tia cac tinh thé mau do dé 1a 4,6-Di(iso-propyl)-5-
nitro-1,2-benzoquinon. Thu duoc 2.0 g tinh thé mau do (H = 16%) co tnc = 125-
127°C
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'H NMR (CDCls, & ppm, J/Hz) (ph6 2 — phu luc) : 1.17 s (3H, CHs), 1.19 s (3H,
CHzs), 1.24 s (3H, CHs3), 1.27 s (3H, CHs), 2.92 m.(1H, CH), 3.04 m. (1H, CH), 6.78
d (1H, Har, J = 1.2 Hz).

2.4. Tong hop quinolin

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

So d6 2.7
CH0_ 0 v
R Rl 28 NG R |
H* (HC) ‘o, PPAL40-170°C
* CH,COCH,CO0C,H; —— 5 [ |
-Hy _C - C,H;OH
R NH, R N7 CHy M5V R I}I CH;
CHy 1 , CH CH; H
tge R =HCHsCli R°=H,CHyCl Sa-e

Cho vao binh nén 0,1 molaniline 4a-e, 30 ml etylaxetoaxetatat va vai giot
HCI dic lam xuc tac. Sau khoang 30 phit khi thay nhimg giot hoi nudc ngung tu
trén thanh binh chung ta cho thém khoang 15 g Na2SO4 dé hut nude. Hon hop giit &
nhiét do phong khoang 12 gio, sau d6 dugce chuyén sang binh cau 3 c¢o. D6 thém
vao binh khoang 60 ml PPA ( Poli Axit Photphoric). Lap thém sinh han, nhiét ké va
may khudy.Pun néng tir tir téi khi hdn hop & nhiét d6 140° C thi bit dau tinh gio.
Sau 2h hdn hop dé ngudi va rét sang cbe thuy tinh dung tich 1L c¢6 chira sin 0,5 kg
H20 d4. Trung hoa hdn hop bang dung dich NaOH 40% cho dén mdi trudng trung
tinh. Loc két tua, rira bang nudc ndng, say kho, két tinh lai bang ancol isopropylic
thu dugc san pham 1a 2,8-dimetylquinolin-4(1H)-on5a-e.

2,8-dimetylquinolin-4(1H)-on5a H=67%. Tnc = 220°C-222°C.

2,7,8-trimetylquinolin-4(1H)-on 5bH=83,8% v&i Tnc=221-223°C.

2,6,8-trimetylquinolin-4(1H)-on 5¢ H = 74% vé&i Tne =250-252°C.

7-clo -2,8-trimetylquinolin-4(1H)-on 5d H=83,8% tn. = 221°C-223°C

6-clo -2,8-trimetylquinolin-4(1H)-on 5e H=59,2%.tn. = 235°C-237°C
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2.4.2. Tong hop cdc dan xudt ciia 4-clo-2,8-dimetylquinolin (6a-€)
Téng hop 4-clo-2,8-dimetylquinolin 6a

So 6 2.8
cl
Rl I 1

POCI, X

| > _
R? |}1 CHj R? N~ CH;

CH; H CHs g o

Sa-e R'=H, CH;, Cl; R?=H, CHs, Cl

Cho vao binh cdu 2 ¢6 dung tich 250m10,05 mol 2,8-dimetylquinolin-4(1H)-
on5a. Lap sinh han va phéu nho giot, dung phéu nhé giot thém timg phan nho 30 ml
POCI; cho t6i khi 2,8-dimetylquinolin-4(1H)-on tan hét. Théao phéu nho giot va day
nhanh nho bang nut thiy tinh, sau d6 dun s6i nhe trong vong 3h. Hon hop dugc lam
ngudi, chuyén tir tir sang cbc thuy tinh dung tich 1lit cé chira san 0,5 kg Ho0 da.
Trung hoa hdn hop bang NaOH 40% dén méi trudng trung tinh. Loc 1dy két tia, siy
kho, tinh ché qua cot sic ki chua silicagel bang dung moi CHCls. Két tinh lai bang
ancol isopropylic, thu dugc 4-clo-2,8-dimetylquinolin 6a (H=59%). Tn.= 69°C —
71°C

IH NMR (CDCls, & ppm, J/Hz) (phd 1-phu luc): 2,69 (s, 3H, 8-CHa); 2,78(s,
3H, 2-CHs); 7,33(s, 1H,3-CH); 7,41 (t, 1H, 6-CH, J=7,5); 7,52 (d, 1H, 7-CH,
J=6,5); 8,00 (d, 1H, 5-CH, J=8,5).
Téng hop 4-clo-2,7,8-trimetylquinolin 6b

So d6 2.9
<|) Cl
| POCl; X
0 - ~
HsC ITI CH; t HsC N CHs;
CH; H CHs

Bing phuong phip twong tybathu duoc san pham 4-clo-2,7,8-
trimetylquinolin 6b, 1a tinh thé mau tringH= 80,7%véi Tnc=102-104°C.
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IH-NMR (CDCls, 5, ppm, J/Hz): 2,49 (s, 3H, 7-Me), 2,70 (s, 3H, 8-Me),
2.74 (s, 3H, 2-Me), 7.30 (s, 1H, 3-H), 7.36 (d, 1H, 6-H, J=8,5 Hz), 7,92 (d, 1H, 5-H,
1=85 Ha).
Téng hop 4-clo-2,6,8-trimetylquinolin 6¢

So d6 2.10
o)
Py i
3 | POCI, HsC N
[T| CHs N” CHs3
CH; H CHy

Bang phuong phap trong tu thu duoc san pham 4-clo-2,6,8-trimetylquinolin
8c,1a tinh thé mau trang hiéu xuat63% véi Tne =109-111°C.

Téng hop 4,7-diclo- 2,8-dimetylquinolin 6d

Sodo2.11
0
| cl
| POCI, N
Cl N7 CHs cl N“>CHs
CH; H CHs

Bang phuong phap tuong ty thu duwoc san pham 4,7-diclo-2,8-
dimetylquinolinéd, 14 tinh thé mau trang hiéu xuatH = 82,2%vai Tne =102-104°C

'H NMR (CDCls, & ppm, J/Hz) (phd 1-phu luc): 2,71 (s, 3H, 2-CHs); 2,85 (s,
3H, 8-CHg); 7,35(s, 1H,3-CH); 7,52 (d, 1H, 6-CH, J=8,5) ; 7,95 (d, 1H, 5-CH,
J=8,5).
Téng hop 4,6-diclo- 2,8-dimetylquinolin 6e

So dd 2.12
0
ol | cl
| POCI, Cl N
N ChHs N”>CH;,
CH; H CHs

Bing phwong phap twong tu thu dwgc san pham 4,6-diclo-2,8-
dimetylquinolin6e, 14 tinh thé mau trang hiéu xuat H = 75,6%.
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!H-NMR (CDCls, 8, ppm, J/Hz): 2,70 (s, 3H, 8-Me), 2.75 (s, 3H, 2-Me),
7.37 (s, 1H, 3-H), 7.50 (d, 1H, 7-H, J=2,0 Hz), 7,99 (d, 1H, 5-H, J = 2.5 Hz).
2.4.3. Tong hop cac din xuit ciia 5-nitro-4-clo-2,8-dimetylquinolin (7a-€)
Téng hop 5-nitro-4-clo-2,8-dimetylquinolinTa
So d6 2.13

CHs

6a-e CHz  7a-e

R'=H, CH,, Cl; R*=H, CH,, Cl

Hoa tan 0,05mol 4-clo-2,8-dimetylquinolin6avao 70 ml H2SO4 & t° tir 10-
15°C. Dung dich dugc 1am lanh téi -5°C va thém timg giot hdn hop gém 15ml
H2SO4 (dac) va 15ml HNOgz (dac). Giir nhiét do trong thoi gian phan ing khong qua
5°C. Thu bo hé 1am lanh, khudy déu dung dich & nhiét do 20-25°C trong thoi gian
3h. chuyén dung dich sang cbc thuy tinh dunh tich 11it dung sin 0,3 kg nudc da tinh
khiét. Dung dich dugc trung hoa bang NaOH 40%. Loc lay két tia rira bang nudc
am, 1am kho, tinh ché bang phuong phap sic ky cot (CHCla/silica gel). San phdm
két tinh lai bang ancol isopropylic thu duoc 5-nitro-4-clo-2,8-dimetylquinolin 7a &
dang tinh thé mau vang nhat. H=60% véi Tnc =106-108 °C

'H NMR (CDCls, 8 ppm, J/Hz) (phd 2-phu luc): 2,72 (s, 3H, 8-CHs); 2,79(s,
3H, 2-CHa); 7,47 (s, 1H, 3-CH) ; 7,55(d, 1H, 6-CH, J=8,0); 7,59 (d, 1H, 7-CH,
J=7.5).
Téng hop 5-nitro-4-clo-2,7,8-trimetylquinolin 7b

So d6 2.14
¢l NO; Cl
N HNO; déc N
H,SO
— d“'
CHy N7 SCHy TS o N” > CH,
CHs CHy

Bang phuong phap tuong tu thu dugc san pham 1a tinh thé mau tring hiéu
xuatH = 82% voi Tne =107-109°C.
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!H-NMR (CDCls, 8, ppm, J/Hz): 2,51 (s, 3H, 7-Me), 2,72 (s, 3H, 8-Me),
2.76 (s, 3H, 2-Me), 7.41 (s, 1H, 3-H), 7.53 (s, 1H, 6-H).
Téng hop 5-nitro-4-clo-2,6,8-trimetylquinolin 7¢

So dd 2.15
Cl NO; cJ
HyC N HNO; dac HsC N
P
N~ ~CHs H2SO4 dac NZ>CH;
CHS CH3

Bing phuong phap twong tu thu duoc san pham 1a tinh thé mau tring hiéu
xuat thu duoc san pham mau vang nhatH=73% v&i Tnc =102-104°C.

Téng hgp 5-nitro - 4,7-diclo-2,8-dimetylquinolin 7d

So do 2.17
Cl NO; cJ
A HNO3 dac A
P
Cl N~ "CHs H2SO04 dac Cl N CHs
CHs CH3

Bing phuong phap twong tu thu duoc san pham 1a tinh thé mau trang hiéu
xuat thu dugc san pham mau vang nhat H=62,6% v&i Tne =109-111°C.

'H NMR (CDCls, & ppm, J/Hz) (phd 2-phu luc): 2,76 (s, 3H, 2-CHs); 2,91(s,
3H, 8-CHg); 7,48 (s, 1H, 3-CH) ; 7,70 (s, 1H, 6-CH).
Téng hop 5-nitro - 4,6-diclo-2,8-dimetylquinolin Te

So d6 2.18
Cl NO; cJ
Cl N HNO; dac  Cl N
Z
N~ "CHs H2SO4 dac N* CHs
Ch, CH,

Bang phuong phap tuong tu thu dugc san pham 1a tinh thé mau tring hiéu
xudt thu dugc san phim mau vang nhat H=70,1%.

'H-NMR (CDCls, 8, ppm, J/Hz): 2,72 (s, 3H, 8-Me), 2.79(s, 3H, 2-
Me), 7.49 (s, 1H, 3-H), 7.62 (s, 1H, 7-H,).
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2.5. Tong hop cac din xuit 2-(quinolin-2yl)-1,3-tropolon
2.5.1. Tong hop mét sé dén xudt 2-(quinolin-2-y1)-5,7-di(tert-butyl)-1,3-tropolon
(8a-0)

So d6 2.19

R'=H, NO,; R?’=H,Cl; R®=H,Cl

Téng hop 2-(4-diclo-7,8-dimetylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8a)

So dd 2. 20
Cl
AN
.
~
HsC N CHs
CHs 6b

Hoa tan 1,03g (5mmol)quinolin 6b bang 8ml axit axetic (99,9%) trong binh
tam giac dung tich 50ml, sau d6 thém vao dung dich 2,2g (10mmol) 3,5-di(tert-
butyl)-1,2-benzoquinon, dun néng nhe cho tan hoan toan va giir & nhiét do tur 60-
70°C trong thoi gian khoang 18h. Lam lanh hdn hop, loc két tia va rira sach theo
thir ty bang nudce cat, con, ete dau Itra (1am lanh). Két tinh lai bang iso propylic,thu
duoc 0,20g (H = 23,5%)2-(4-clo-7,8-dimetyl-quinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon 8adang tinh thé mau vang sang. Tnc=234-236°C.

IH-NMR (CDCls, 8, ppm, J/Hz): 2,49 (s, 3H, 7-Me), 2,55 (s, 3H, 8-Me), 2.68 (s,
3H, 2-Me), 6.64 (s, 1H, 3-H), 7.43 (d, 1H, 6-H, J=8,5 Hz), 7,98(d, 1H, 5-H, J = 8.5 Hz).
Tong hep  2-(5-nitro-4-clo-7,8-dimetylquinolin-2-yl)-5,7-di(tert-butyl) ~ -1,3-
tropolon (8b)

So d6 2. 21
NO,

CHs;
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Thue hién phan tng twong ty phan Gng tong hop chit (8a) ciia 5 mmol
quinolin (7b) véi 2,2g (10 mmol) benzoquinon 3. Thu duoc tinh thé mau vang sang
13 hop chit (8b) véi H=29,0%. Tne= 234-236°C.

'H-NMR (CDClIs, 8, ppm, J/Hz): 1,26 (s, 9H, 5-CMes); 1,36 (s, 9H, 7-
CMes); 2,57 (s, 3H, 8’-Me); 2,60 (s, 3H, 7°-Me); 6,67 (d, 1H, 4-H, J = 1,5); 6,89 (d,
1H, 6-H, J = 1,5); 7,36 (s, 1H, 3°-H); 8,06 (s, 1H, 6’-H); 17,64(s, 1H, 3-OH).

13C-NMR (CDCls, 125 MHz) 6 ppm: 173,9 (C=0); 164,8 (C-3); 162,1 (C-
7); 157,2(C-2"); 150,0 (C-5); 146,1 (C-5); 143.4 (C-9°); 140,1 (C-4"); 139,4 (C-8);
132,5 (C-7°); 127,2 (C-2); 122,0 (C-6); 118,9 (C-3°); 114,1 (C-6’);113,4 (C-4);
109,5 (C-10); 39,0 (C-C7); 38,1 (C-C5); 30,7 (3C-C-C7); 29,6 (3C-C-C5), 20,1 (C-
C8’), 14,5 (C-CT’).

MS (m/z): 467 [M-H]", va Phd +MS, 469 [M+H]*,

IR (KBr): 3120; 2965; 1652; 1612; 1574; 1535; 1465;1373; 1302; 1238;
1090; 913; 888; 865; 835; 778; 762; 720; 643; 547; 460(cm™).

Téng hop 2-(4-clo-6,8-dimetylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8c)

Thuc hién phan tng tuong tu phan Gng tong hop chat (8a) ciia 5 mmol
quinolin (6¢) véi 2,2g (10 mmol) benzoquinon 3. Thu dugc tinh thé mau vang sang
1a hop chat (8c) voi H=12%, Tnc= 198-201°C. 'H NMR (CDCls, & ppm, J/Hz): 1,26
(s, 9H, 5-CMe3z); 1,49 (s, 9H, 7-CMes); 2,59 (s, 3H, 8’-CH3), 2,79 (s, 3H, 6’-CHj3);
7,55 (s, 1H, 7°-H); 7,63 (d, 1H, 4-H, J = 2,0); 7,94 (s, 1H, 5’-H); 8,04 (s, 1H, 3’-H);
8,18 (d, 1H, 6-H, J = 2).

Tong hop  2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon (8d). Thuc hién phan tmg twong ty phan tng tong hop chét (8a) cua 5
mmol quinolin (7¢) voi 2,2g (10 mmol) benzoquinon 3a. Thu duoc tinh thé mau
vang sang 13 hop chat (8d) véi (52%) két tia mau vang. Tne= 223-225°C."H-NMR
(DMSO, 9, ppm, J/Hz): 1,02 (s, 9H, 5-C(CHa)z3), 1,12 (s, 9H, 7-C(CHa)z3), 2,37 (s,
3H, 8’-CH3), 2,66 (s, 3H, 6’-CHg), 5,82 (d, 1H, 4-H, J=2,5Hz), 6,78 (d, 1H, 6-H,
J=2,5Hz), 7,75 (s, 1H, 7’-H), 7,76 (s, 1H, 3’-H). IR (v/cm?): 1664(CO), v=cn
=2961, 2876.
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Téng hop 2-(4,7-diclo-8-metylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8e)
So d6 2. 22

o, S

Thuc hién phan ung twong ty phan tng tong hop chat (8a) ciia 5 mmol

quinolin (6d) vai 2,2g (10 mmol) benzoquinon 3a. Thu dugc tinh thé mau vang
sang 14 hop chat (8e) vdi (H=9,0%), tnc =209-211 °C.
'H NMR (CDCls, & ppm, J/Hz)(Phd 3-phu luc): 1,30 (s, 9H, 5-CMes); 1,43 (s,
9H, 7-CMe3); 2,87 (s, 3H, 8- CH3); 7,23 (d, 1H, 4-H, J=2,5Hz); 7,40 (d, 1H, 6-H,
J=2,5Hz); 7.51 (d, 1H, 6'-H, J=8,5Hz); 7.93 (s, 1H, 3'-H). 7,97 (d, 1H, 5'-H, J=8,5Hz).
- Tong hop 2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8f)
So d6 2. 22

L L

Thuc hién phan Gng twong ty phan tGng tong hop chit (8a) cua 1,22g (5

mmol) quinolin (7d) véi 2,2g (10 mmol) benzoquinon 3a. Thu dugc 0,39g (H =
12%) tinh thé mau vang sang (8f) véi te = 237-239°C. *H NMR (CDCls, & ppm,
J/Hz)(Phé 4-phu luc): 1,28(s, 9H, 5-CMes); 1,41 (s, 9H, 7-CMes); 2,81 (s, 3H, 8’-
CHa); 6,71 (d, 1H, 4-H, J=1,5Hz); 6,87(d, 1H, 6-CH, J=1,5Hz); 7,69 (s, 1H, 6’-H) ;
8,30 (s, 1H, 3’-H).

- Tong hop 2-(4,6-diclo-8-metylquinolin-2-yl)-5, 7-di(tert-butyl)-1,3-tropolon (8g)

So do 2. 23
Cl
Cl
X
N7 > CH;
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Thuc hién phan Ung twong tu phan tng tong hop chit (8a) cua 0,57g (2,5
mmol) quinolin 6e vai 1,1g (5 mmol) benzoquinon 3. Thu duoc 0,259 (22,5%) tinh
thé mau vang sang (8g) v6i tnc = 237-239°C. 'H NMR(CDCI3, §, ppm, J/Hz): 1.25
(s, 9H, 7-CMe3), 1.49 (s, 9H, 5-CMe3), 2.81 (s, 3H, 8’-CH3), 7.65(d, 1H, 4-H,
J=2,5), 7,66 (d, 1H, 7°-H, J=2,0), 8.07 (s, 1H, 3’-H), 8.10 (d, 1H, 6-H, J=2,5), 8.16 (
d, 1H, 5’-H, J=2,0).

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

So dd 2. 24

NO,
AcOH

Thuc hién phan Ung tuong tu phan tng tong hop chat (8a) cua 0,68g (2,5

mmol) quinolin 7e véi 1,1g (5 mmol) benzoquinon 3. Thu dugc 0,33g (27 %) tinh
thé mau vang sang (8h). 'H-NMR (CDCls, 8, ppm, J/Hz): 1.25 (s, 9H, 7-C(CHs)3),
1.49 (s, 9H, 5-C(CHa)3), 2.84 (s, 3H, 8’-CHz), 7.67 (d, 1H, 4-H, J=2,5Hz), 7,77 (s,
1H, 7°-H), 7,93 (d, 1H, 6-H, J=2.5), 8.15 (s,1H, 3’-H).

2.5.2. Tong hop mot so dan xudt 2-(quinolin-2-yl)-5,7-di(iso-propyl)-1,3-tropolon
(9a-e) va 2-(quinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-1,3-tropolon (10a-e)

So db 2.25
Ry R1 i-Pr
Rs “ O
+
Ry N© NcH, 07
NO
> 6a-c,f-h 3b 2

=H, CI; R, = H, NOy; Ry = Ry = Rs = H, CH.
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Dung dich 10 mmol 4,6-di(iso-propyl)-4nitro-1,2benzoquinon (3b), 5Smmol
quinolin (6a-c, f-h va 7¢) trong 10ml axit axetic 99,9% duoc dun soi trong thoi gian
3-5 gid. Sau khi 1am lanh, dung dich duoc pha lodng bang 50 ml nuéc cit va chiét
bang 50ml CH2Cl,. Dung dich duoc 1am khéd bing NapSOs, cét loai dung moi va
tinh ché qua cot sic ky véi Al,Os (Eluent Hexan/chloroform 1:1). Thu hai phan
doan dau tién c6 mau vang sang. Phan doan dau chtra hop chat 9a-g, Phan doan 2
chtra hop chat 10a-g. Cat loai dung méi va tinh ché bang phuong phap két tinh lai
tur iso propylic.

2-(6,8-dimetylquinolin-2-yl)-5,7-di(iso-propyl)-1,3-tropolon (9a).

H=13%. Tinh thé mau vang nhat véi th:=140-142 °C (iso-propylic). IR, v/em™
1: 3115, 1640, 1617, 1587, 1560, 1490, 1458, 1408, 1352, 1300, 1277, 1223, 1192,
1158, 1096, 1069, 1039, 1022, 961, 943, 923, 882, 852, 825. NMR !H (CDCls, 6,
ppm, J/Hz): 1.21 (s, 12 H, Me); 2.51 (s, 3 H, Me); 2.64 (sept, 1 H, CH); 2.69 (s, 3
H, Me); 3.47 (sept, | H, CH); 6.49 (d, 1 H, Hrrop, J = 1.2); 6.63 (d, 1 H, Hrrop, J =
1.2); 7.44 (s, 1 H, Harom); 7.79 (s, 1 H, Harom); 8.35 (s, 1 H, Harom); 19.53 (s, 1 H,
OH). MS (EI, 70 eV), m/z (lre1 (%)): 395 [M*] (5), 369 (23), 368 (22), 367 (67), 366
(18), 355 (8), 354 (34), 353 (25), 352 (100), 338 (13), 332 (8), 324 (13), 310 (10),
91 (5), 77 (5).

2-(6,8-dimetylquinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-1,3-tropolon
(10a). H= 39%. Tinh thé mau vang nhat vdi tnc= 208-210 °C (iso-propylic). IR,
viemt: 3109, 1612, 1589, 1533, 1461, 1441, 1405, 1392, 1366, 1283, 1234, 1097,
1033, 985, 929, 889, 864, 846, 828. NMR 'H (CDCls, 8, ppm, J/Hz): 1.20 (s, 12 H,
Me); 2.52 (s, 3 H, Me); 2.70 (s, 3 H, Me); 2.71 (sept, 1 H, CH); 3.42 (sept, 1 H,
CH); 6.36 (c, 1 H, Hrrop); 7.48 (c, 1 H, Harom); 7.80 (c, 1 H, Harom); 8.43 (c, 1 H,
Harom); 19.06 (s, 1 H, OH). MS (EI, 70 V), m/z (lrel (%)): 440 [M™] (14), 414 (23),
413 (22), 412 (67), 411 (18), 397 (27), 396 (21), 395 (27), 394 (49), 381 (12), 380
(13), 379 (34), 378 (22), 377 (42), 365 (19), 364 (15), 352 (27), 351 (40), 350 (35),
337 (35), 336 (33), 323 (25), 232 (15), 168 (20), 97 (44), 85 (38), 83 (51), 81 (35),
71 (62), 69 (65), 57 (100), 55 (82).

2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,7-di(iso-propyl)-1,3-tropolon
(9b). H=10%. Tinh thé mau vang véi tne= 173-175 °C (iso-propylic). IR, viem™:
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3111, 1641, 1600, 1575, 1535, 1488, 1461, 1410, 1374, 1346, 1296, 1253, 1233,
1193, 1133, 1101, 1071, 1030, 1014, 992, 948, 923, 873, 838. NMR 'H (CDClIs, ,
ppm, J/Hz): 1.21-1.26 (m, 12 H, Me); 2.44 (s, 3 H, Me); 2.72 (sept, 1 H, CH); 2.73
(s, 3 H, Me); 3.47 (sept, 1 H, CH); 6.60 (d, 1 H, Hrrop, J = 1.5); 6.67 (d, 1 H, Hrrop, J
= 1.5); 7.51 (s, 1 H, Harom); 8.35 (s, 1 H, Harom); 18.19 (¢, 1 H, OH). MS (EI, 70
eV), m/z (lrer (%)): 440 [M*] (11), 415 (8), 414 (34), 413 (26), 412 (96), 400 (8),
399 (35), 398 (25), 397 (100), 383 (10), 378 (5), 353 (10), 351 (29), 323 (5), 308
(9), 288 (3), 272 (3), 231 (3), 140 (5), 139 (5), 115 (5), 91 (8), 77 (9), 55 (5).
2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-1,3-
tropolon (10b). H= 35%. Tinh thé mau vang véi tnc= 238-240 °C (iso-propylic). IR,
viemt: 3105, 1637, 1617, 1582, 1536, 1463, 1437, 1413, 1394, 1369, 1335, 1287,
1261, 1198, 1167, 1106, 1033, 985, 932, 895, 879, 848, 799. NMR !H (CDCls, 6,
ppm, J/Hz): 1.22-1.25 (m, 12 H, Me); 2.45 (s, 3 H, Me); 2.74 (s, 3 H, Me); 2.78
(sept, 1 H, CH); 3.42 (sept, 1 H, CH); 6.47 (s, 1 H, Hrrop); 7.57 (s, 1 H, Harom); 8.41
(s, 1 H, Harom); 19.34 (s, 1 H, OH). MS (EI, 70 V), m/z (Ire1 (%)): 485 [M*] (8), 459
(16), 457 (46), 439 (18 ), 423 (33), 422 (100), 409 (22), 403 (22), 396 (20), 395
(16), 378 (16), 377 (11), 365 (10), 364 (12), 352 (8), 350 (14), 335 (16), 322 (12),
300 (12), 299 (8), 256 (7), 242 (8), 241 (8), 231 (8), 204 (9), 202 (9), 190 (6), 166
(11), 127 (13), 115 ( 12), 105 (15), 91 (25), 77 (23), 65 (10), 55 (11).
2-(4-clo-7,8-dimetylquinolin-2-yl)-  5,7-di(iso-propyl)-1,3-tropolon (9c).
H=16%. Tinh thé mau vang v&i tnc= 129-131 °C (iso-propylic). IR, v/em™: 3124,
1638, 1593, 1551, 1505, 1463, 1428, 1384, 1350, 1310, 1280, 1233, 1194, 1177,
1087, 1039, 1018, 950, 879, 865, 832, 811. NMR H (CDCls, §, ppm, J/Hz): 1.20 (s,
12 H, Me); 2.53 (s, 3 H, Me); 2.64 (s, 3 H, Me); 2.65 (sept, 1H, CH); 3.46 (sept, 1
H, CH); 6.45 (d, 1 H, Hrpon, J = 1.0); 6.62 (d, 1 H, Hrop, J = 1.0); 7.39 (d, 1 H,
Harom, J = 8.4); 7.91 (d, 1 H, Harom, J =8.4); 8.32 (s, 1 H, Harom); 19.68 (s, 1 H,
OH). MS (EI, 70 eV), m/z (lrer1 (%)): 395 [M*] (4), 369 (24), 368 (24), 367 (67), 354
(35), 353 (25), 352 (100), 338 (13), 324 (13), 310 (10), 232 (4), 204 (4), 140 (4),
127 (6), 91 (6), 77 (6), 69 (8), 55 (10).
2-(4-clo-7,8-dimetylquinolin-2-yl)-4-nitro-5,7-di(iso-propyl)-1,3-tropolon
(10c). H=40%. Tinh thé mau vang véi tne= 193-195 °C (iso-propylic). IR, viem™:
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3120, 1608, 1567, 1540, 1499, 1461, 1430, 1410, 1392, 1367, 1287, 1249, 1179,
1108, 1087, 1055, 1032, 987, 946, 892, 873, 863, 851, 834, 813. NMR H (CDCl;,
o, ppm, J/Hz): 1.21-1.24 (m, 12 H, Me); 2.56 (s, 3 H, Me); 2.64 (s, 3 H, Me); 2.73
(sept, 1 H, CH); 3.45 (sept, 1 H, CH); 6.37 (s, 1 H, Htrop); 7.46 (d, 1 H, Harom, J =
8.5); 7.94 (d, 1 H, Harom, J = 8.5); 8.41 (s, 1 H, Harom); 18.88 (s, 1 H, OH). MS (EI,
70 eV), m/z (Irel (%)): 440 [M™] (21), 414 (36), 412 (100), 411 (30), 394 (80), 379
(52), 377 (64), 365 (31), 351 (58), 350 (56), 337 (54), 336 (51), 323 (38), 308 (20),
266 (11), 232 (24), 204 (23), 190 (22), 168 (21), 154 (22), 127 (27), 105 (26), 97
(18), 85 (17), 83 (21), 77 (36), 69 (32), 57 (39), 55 (41).

2-(quinolin-2-y1)-5,7-di(iso-propyl)-1,3-tropolon (9d). H = 8%. Tinh thé
mau vang véi tae= 120-122 °C (iso-propylic). NMR 'H (CDCls, 8, ppm, J/Hz): 1.21-
1.27 (m, 12 H, Me); 2.67 (sept, 1 H, CH); 3.48 (sept, 1 H, CH); 6.47 (d, 1 H, Hrrop,
J=1.2);6.61 (d, 1 H, Hyrop, J = 1.2); 7.48-7.51 (m, 1 H, Harom); 7.68-7.69 (m, 1 H,
Harom); 7.75-7.76 (m, 1 H, Harom); 7.81-7.84 (m, 1 H, Harom); 8.12-8.14 (m, 1 H,
Harom); 8.29 (m, 1 H, Harom); 19.50 (s, 1 H, OH).

2-(quinolin-2-yl)-5,7-di(iso-propyl)-4-nitro-1,3-tropolon (10d).H = 29%.
Tinh thé mau vang véi tne= 151-153 °C (iso-propylic). IR, v/em™: 3131, 1627, 1606,
1591, 1530, 1501, 1481, 1458, 1433, 1389, 1377, 1359, 1301, 1280, 1238, 1221,
1151, 1132, 1102, 1079, 1051, 1033, 998, 984, 962, 934, 906, 879, 868, 839, 803.
NMR H (CDCls, §, ppm, J/Hz): 1.18-1.22 (m, 12 H, Me); 2.71 (s, 3 H, Me); 2.71
(sept, 1 H, CH); 3.42 (sept, 1 H, CH); 6.33 (s, 1 H, Hrrop); 7.51-7.57 (m, 1 H,
Harom); 7.71-7.80 (m, 3 H, Harom); 8.14-8.17 (m, 1 H, Harom); 8.22-8.26 (m, 1 H,
Harom); 18.90 (s, 1 H, OH). MS (EI, 70 ¢V), m/z (Ire1 (%)): 378 [M*] (14), 350 (100),
332 (76), 317 (42), 315 (52), 302 (29), 288 (64), 274 (58), 273 (52), 261 (32), 246
(25), 217 (29), 170 (20), 140 (47), 128 (92), 115 (37), 105 (18), 91 (32), 83 (15), 77
(44), 69 (20), 57 (25), 55 (35).

2-(4-cloquinolin-2-yl)-5,7-di(iso-propyl) -1,3-tropolon (9e). H = 8%. Dang
md mau vang. NMR *H (CDCls, §, ppm, J/Hz): 1.22 (m, 12 H, Me); 2.69 (sept, 1 H,
CH); 3.47 (sept, 1 H, CH); 6.52 (d, 1 H, Hrrop, J = 1.2); 6.61 (d, 1 H, Hrrop, J = 1.2);
7.55-7.60 (m, 1 H, Harom); 7.70-7.75 (m, 1 H, Harom); 7.85-7.87 (m, 1 H, Harom);
8.12-8.15 (m, 1 H, Harom); 8.30 (s, 1 H, Harom); 19.08 (s, 1 H, OH).
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2-(4-cloquinolin-2-yl)-5,7-di(iso-propyl)-4-nitro-1,3-tropolon (10e). H =
51%. Tinh thé mau vang voi tre= 148-150 °C (iso-propylic). IR, v/em: 3125, 1619,
1600, 1575, 1531, 1494, 1466, 1417, 1390, 1367, 1355, 1291, 1248, 1183, 1161,
1132, 1111, 1091, 1058, 1035, 983, 923, 886, 872, 842, 799. NMR 'H (CDCls, 6,
ppm, J/Hz): 1.21-1.24 (m, 12 H, Me); 2.74 (sept, 1 H, CH); 3.44 (sept, 1 H, CH);
6.40 (c, 1 H, Hrop); 7.61-7.67 (M, 1 H, Harom); 7.80-7.82 (M, 2 H, Harom), 8.18 (d, 1
H, Harom, J = 8.4); 8.43 (s, 1 H, Harom); 19.08 (s, 1 H, OH). MS (EI, 70 eV), m/z (el
(%)): 412 [M*] (10), 384 (71), 366 (60), 351 (48), 349 (52), 337 (23), 322 (53), 308
(48), 295 (31), 280 (21), 266 (16), 252 (15), 217 (15), 204 (22), 164 (20), 140 (100),
127 (22), 105 (19), 91 (35), 77 (35), 55 (15).

2-(6-flo-4-cloquinolin-2-yl)-5,7-di(iso-propyl)-1,3-tropolon (9f). H = 10%.
Tinh thé mau vang vé6i the=106-108 °C (iso-propylic). IR, v/em™™: 3121, 1728, 1643,
1621, 1591, 1496, 1459, 1409, 1379, 1365, 1349, 1312, 1282, 1245, 1190, 1176,
1149, 1118, 1096, 1069, 995, 961, 949, 922, 884, 870, 856, 816. NMR 'H (CDCls,
o, ppm, J/Hz): 1.20-1.26 (m, 12 H, Me); 2.69 (sept, 1 H, CH); 3.47 (sept, 1 H, CH);
6.58 (d, 1 H, Hrrop, J = 1.2); 6.62 (d, 1 H, Hrrop, J = 1.2); 7.46-7.52 (m, 1 H, Harom);
7.77-7.80 (m, 1 H, Harom); 7.87-7.92 (m, 2 H, Harom); 8.27 (s, 1 H, Harom); 18.20 (s,
1 H, OH). ). MS (EI, 70 eV), m/z (Iret (%)): 385 [M™] (6), 357 (64), 342 (100), 328
(13), 314 (15), 300 (14), 272 (5), 235 (5), 222 (5), 179 (5), 158 (20), 131 (8), 91
(12), 77 (13), 55 (7).

2-(6-flo-4-cloquinolin-2-yl)-5,7-di(iso-propyl)-4-nitro-1,3-tropolon  (10f).
H = 38%. Tinh thé mau vang véi tnc= 175-177 °C (iso-propylic). IR, viem™: 3119,
3084, 1647, 1620, 1599, 1572, 1527, 1497, 1477, 1420, 1386, 1364, 1339, 1283,
1260, 1245, 1147, 1123, 1101, 1081, 1055, 1035, 995, 975, 961, 945, 919, 882, 872,
856, 835. NMR 'H (CDCls, 8, ppm, J/Hz): 1.22 (m, 12 H, Me); 2.73 (sept, 1 H,
CH); 3.43 (sept, 1 H, CH); 6.44 (d, 1 H, Hrrop); 7.52-7.58 (m, 1 H, Harom); 7.80-7.85
(M, 2 H, Harom); 8.43 (s, 1 H, Harom); 19.46 (s, 1 H, OH). MS (EL 70 eV), m/z (lrel
(%)): 430 [M*] (4), 402 (29), 384 (28), 369 (23), 354 (11), 341 (24), 326 (22), 313
(14), 296 (12), 284 (8), 221 (10), 182 (8), 164 (18), 158 (38), 145 (13), 131 (100),
119 (14), 105(77), 91 (95), 77 (62), 55 (14).
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2-(8-metyl-4-cloquinolin-2-yl)-5,7-di(iso-propyl)-1,3-tropolon (99).

H = 24%. Tinh thé mau vang véi tne =112-114 °C (iso-propylic). IR, viem™:
3116, 1635, 1606, 1586, 1560, 1493, 1462, 1420, 1391, 1365, 1349, 1316, 1299,
1286, 1258, 1229, 1192, 1164, 1136, 1110, 1088, 1071, 1066, 1011, 965, 929, 884,
873, 827. NMR !H (CDCls, 6, ppm, J/Hz): 1.19-1.23 (m, 12 H, Me); 2.66 (sept, 1 H,
CH); 2.74 (s, 3 H, Me), 3.47 (sept, 1 H, CH); 6.49 (d, 1 H, Hrrop, J = 1.2); 6.63 (d, 1
H, Htrop, J=1.2); 7.47 (t, 1 H, Harom, J =7.5); 7.60 (d, 1 H, Harom, J = 7.5); 8.00 (d,
1 H, Harom, J = 7.5); 8.37 (s, 1 H, Harom), 19.53 (s, 1 H, OH). MS (EI, 70 eV), m/z
(Irer (%)): 381 [M*] (4), 353 (65), 338 (100), 310 (14), 268 (4), 217 (4), 190 (4), 154
(8), 141 (8), 127 (8), 91 (9), 77 (10), 55 (5).

2-(8-metyl-4-cloquinolin-2-yl)-5,7-di(iso-propyl)-4-nitro-1,3-tropolon
(10g). H = 50%. Tinh thé mau vang védi tnc =198-200 °C (iso-propylic). IR, vicm™:
3130, 1612, 1597, 1586, 1531, 1487, 1466, 1418, 1393, 1371, 1291, 1249, 1227,
1167, 1111, 1089, 1060, 1033, 1015, 987, 931, 892, 873, 846, 835. NMR !H
(CDCls, 8, ppm, J/Hz): 1.20 (s, 12 H, Me); 2.70 (sept, 1 H, CH); 2.73 (s, 3 H, Me);
3.42 (sept, 1 H, CH); 6.36 (s, 1 H, Hrrop); 7.53 (t, I H, Harom, J =7.5); 7.65 (d, 1 H,
Harom, J = 7.5); 8.03 (d, 1 H, Harom, J = 7.5); 8.45 (s, 1 H, Harom); 19.02 (s, 1 H,
OH). MS (EI, 70 eV), m/z (lrer (%)): 426 [M*] (15), 400 (35), 398 (100), 381 (39),
380 (72), 370 (14), 365 (54), 363 (65), 351 (30), 338 (40), 337 (60), 336 (56), 323
(56), 309 (40), 294 (22), 287 (19), 266 (13), 218 (22), 190 (23), 175 (24), 154 (41),
141 (36), 127 (32), 105 (20), 91 (37), 77 (39), 65 (18), 55 (14), 53 (16).
2.5.3. Tong hop mét sé dén xudt 2-(quinolin-2-y1)-5,6,7-triclo-1,3-tropolone va 2-
(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon
2.5.3.1. Tong hop 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon (13a-h):

So dd 2.26:
RE ¢l
Cl R?
CH3COOH
(o)
25-30 °C
Cl R3 ,
6ab de 11a-h CHz H 0 Cl
7a,b,d,e

Rl =H, NOZ, R? = H, Cl, CHg; R® = H,Cl, CHj. da ¢
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Hoa tan 1,0 mmol quinolin 6, 7va 2,0 mmol o-cloranil (3,4,5,6-tetraclo-1,2-
benzoquinon) 3c trong 5 ml axit axetic (99,9%). Hon hop phan tng duoc giir &
nhiét 3 tir 25-30°C trong thoi gian 24h. Lam lanh va loc léy két tua, rira 1an luot
bang axit axetic, nudc cat, con, ete ddu lira (tit ca cac dung moi déu 1am lanh). San
pham duogc két tinh lai bang benzen thu duoc tinh thé mau vang sang 1a 2-(quinolin-
2-yl)-4,5,6,7-tetraclo-1,3-tropolone 1la-h.

2-(4-clo-8- metyl quinolin -2- yl)- 4,5,6,7- tetraclo -1,3-troplon (1la):H =
64,8%, tinh thé mau vang sang vai tne= 239-241°C.

IH-NMR (CDCls, &, ppm, J/Hz): 2,82 (s, 3H, 8°-Me); 7,59 (t, 1H, 6’-H,
J=8,0); 7,72 (d, 1H, 7°-H, J=7,5); 8,09 (d, 1H, 5°-H, J=8,0); 8,51 (s, 1H, 3’-H);
17,35 (s, 1H, OH). 3C-NMR (CDCls, 125 MHz) 6 ppm: 170,5 (C=0); 156,7 (C-3);
151,1 (C-2°); 148,3 (C-9°); 135,9 (C-7); 134,2(C-6); 134,1 (C-4’); 130,7 (C-4);
128,5 (C-5); 127,4 (C-2); 123,9 (C-3°); 123.0 (C-6"); 119,8(C-5); 118,9 (C-7);
112,5 (C-8°); 110,7 (C-10°); 17,57 (C-C8’). MS (m/z): 469,9 [M+HCI] *.

2-(5-nitro-4-clo-8- metyl quinolin -2- yl)- 4,5,6,7- tetraclo -1,3-troplon
(11b): H = 65,0%, tinh thé mau vang sang véi tnc= 210-212°C.

IH-NMR (CDCls, 8, ppm, J/Hz): 2,81 (s, 3H, 8’-Me), 7,66 (d, 1H, 6’-H,
J=8,0); 7,72(d, 1H, 7°-H, J=8,0); 8.45(s, 1H, 3°-H), 17.81 (s, 1H, OH).

13C-NMR (CDCls, 125 MHz) 6 ppm: 173,8 (C=0); 154,7 (C-3); 151,6 (C-
2°); 150,0 (C-9°); 138,5 (C-7); 137,2 (C-5"); 136,1 (C-6); 133,1 (C-4’); 132,6(C-4);
132,0 (C-5); 131,2 (C-2); 124,1 (C-3°); 123.1 (C-6’); 122,2 (C-7°); 112,3 (C-8");
110,7 (C-10%); 18,9(C-C8’).

MS (m/z): 481,0 [M+H]*

2-(4-clo-7,8-dimetyl quinolin -2- yl)- 4,5,6,7- tetraclo -1,3-tropolon
(11c): H = 81,55%, tinh thé mau vang sang vdi tnc= 246-248°C. 'H-NMR (CDCls,
8, ppm, J/Hz): 2,59 (s, 3H, 7’-Me); 2,71 (s, 3H, 8°-Me), 7.50 (d, 1H, 6’-H, J=8,5).
7.98 (d, 1H, 5°-H, J=8,5), 8.44 (s, 1H, 3’-H). 3C-NMR (CDCls, 125 MHz) & ppm:
184,6 (C=0);150,9 (C-3);148,2 (C-2°);142,9 (C-9°);136,0 (C-7);130.3 (C-6); 126,9
(C-4°);126,5 (C-4);125,9 (C-5);122,3 (C-2);122,1 (C-37);118,6(C-6"); 118,0(C-
5°);117,7(C-7"); 115,9 (C-8);113,8 (C-10); 21,1(C-C8’); 13,5 (C-C7). MS (m/2):
469,9 [M+HCI]*. IR (v/cm™): 1626 (C=0)
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2-(4-clo-5-nitro-7,8-dimetyl quinolin-2- yl)-4,5,6,7- tetraclo-1,3- tropolon
(11d): H = 86,0%, tinh thé mau vang sang véi tre= 214-216°C. *H-NMR (CDCls, §,
ppm, J/Hz): 2,62 (s, 3H, 7°-Me); 2,76 (s, 3H, 8’-Me), 7.58 (s, 1H, 6’-H), 8.40 (s,
1H, 3’-H). 3C-NMR (CDCls, 125 MHz) 6 ppm: 184,8 (C=0);151,4 (C-3);144,73
(C-2°);143,7 (C-9°);142,1 (C-7); 137,1(C-5");131.8 (C-6); 130,4 (C-4°);129,3 (C-
4);127,1 (C-5);124,8 (C-2);122,9 (C-37);121,9(C-6"); 113,5(C-7"); 112,2 (C-
8°):110,7 (C-107); 20,9(C-C8’); 14,6 (C-C7°). MS (m/z): 514,8 [M] *, 516,8 [M+2]
*,518,8 [M+4]*. IR (v/cm™): 1641 (C=0)

2-(4,7-diclo-8-metylquinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon (11e): H =
81,7%, tinh thé mau vang sang véi tnc= 249-251°C. 'H NMR (CDCls, & ppm, J/Hz):
2.85 (s, 3H, 8’-CHs); 7.67 (d, 1H, 6’-H, J= 8.5 Hz ); 8,01 (d, 1H, 5°-H, J= 8.5 Hz );
8.45 (s, 1H, 3°-H).

2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon
(11f): H = 83,6%, tinh thé mau vang sang véi tne= 172-174°C, *H NMR (CDCls, &
ppm, J/Hz): 2,90 (s, 3H, 8’-CHs), 7,76 (s, 1H, 6°-H), 8,43 (s, 1H, 3’-H).

2-(4,6-diclo-8-metylquinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon (11g): H =
69,4%. Tinh thé mau vang sang. 'H-NMR (CDCls, 3, ppm, J/Hz): 2,80 (s, 3H, 8’-
Me), 7.69 (s, 1H, 3°-H), 8.07 (d, 1H, 5°-H, J=1,0). 8.50 (d, 1H, 7’-H, J=1,0), 17.62
(s, 1H, OH). *C-NMR (CDClIs, 125 MHz) ¢ ppm: 184,6 (C=0);153,8 (C-3);151,1
(C-2°);146,9 (C-9°);134,6 (C-7);134.5 (C-6’);133,5 (C-6);130,7 (C-4’);130,3 (C-
4):129,6 (C-5); 124,6 (C-2);123,8 (C-3°);122,1 (C-5°); 119,9 (C-7°);115,0 (C-
87);110,8 (C-10"); 17,50 (C-C8”). MS (m/z): 469,9 [M] *.

2-(5-nitro-4,6-diclo-8-metylquinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon
(11h): H = 75%. Tinh thé mau vang sang. *H-NMR (CDCls, 5, ppm, J/Hz): 2,78 (s,
3H, 8°-Me), 7.76 (s, 1H, 3°-H), 8.40 (s, 1H, 7°-H), 18.60 (s, 1H, OH). 33C-NMR
(CDCls, 125 MHz) ¢ ppm: 188,5 (C=0); 171,8 (C-3); 154,9 (C-2’); 150,8 (C-9°);
140,1 (C-7); 139.8 (C-6°); 138,7 (C-5°); 137,1 (C-6); 136,6 (C-4’); 133,4 (C-4);
132,1 (C-5); 130,5 (C-2); 126,1 (C-3°); 124,7 (C-7°); 116,1 (C-8”); 112,7 (C-10°);
18,80 (C-C8’). MS (m/z): 514,8 [M]*, 516,8 [M+2]*, 518,8 [M+4] *,
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2.5.3.2. Tong hop 2-(quinolin-2-yl)- 5,6,7-triclo-1,3-tropolone (12a-e):

So do 2.27;
R ¢l Cl
2
R \ N cl R
+ Dioxan
R? NZ >CH;, 07 cl £ =
CHg Cl
6c-e
7c-e 3c

Cl

R =H, NO,: R® = H, Cl, CHz; R® = H,CI, CHj.

Hoa tan 2,5mmol quinolin 6, 7 va 2,5 mmol o-cloranil (3,4,5,6-tetraclo-1,2-
benzoquinon) 3c va 0,2 g axit oxalic trong 10 ml dioxan. Hon hop phan tmg dugc
dun soi trong thoi gian 30 phut. Pé ngudi dung dich, loc 13y két tia va rira bang
toluen lanh. San pham dugc két tinh lai bang iso propylic thu duoc chat 12a-e.

2-(4-clo-6,8-dimetylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon  (12a). H =
82,60%. Tinh thé mau vang sang véi tne = 234-236°C. 1H-NMR (CDCI3, & ppm,
J/Hz)(pho 1-phu luc): 2,56 (s, 3H, 8-CH3); 2,74 (s, 3H, 6-CH3); 7,08 (s, 1H, 3-H); 7,53
(s, 1H, 7-H); 7,85 (s, 1H, 5-H), 8,53 (s, 1H, 4-H(tropolon)).3C-NMR (CDCls, 125
MHz) ¢ ppm: 183,5(C=0);152,2 (C-3);146,7 (C-2);138,0 (C-9°);137,9 (C-7);135.7
(C-6); 135,4 (C-4’); 133,5 (C-5);129,3 (C-2); 126,9 (C-4);126,4 (C-37);125,1(C-6");
124,4(C-5");123,9(C-7); 121,9 (C-8°);119,8 (C-10’); 21,7(C-C8’); 17,6 (C-C6’).
MS (m/z): 444 [M] *, 446 [M+2] ¥, 448 [M+4] *,

2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12b).H
= 86,1% tinh thé mau vang sang. tnc = 205-207°C. H-NMR (CDCI3, § ppm, J/Hz):
2,45 (s, 3H, 8-CH3); 2,76 (s, 3H, 6-CH3); 7,17 (s, 1H, 3-H); 7,59 (s, 1H, 7-H); 8,41 (s,
1H, 4-H(tropolon))."*C-NMR (CDCls, 125 MHz) 6 ppm: 181,9(C=0);173,6 (C-
3);153,7 (C-27);143,99(C-9°);141,6 (C-7);138,5(C-5);136.3 (C-6); 135,0 (C-4’);
134,1 (C-5);132,8 (C-2); 132,6 (C-4);131,4 (C-3°); 130,2(C-7"); 123,8(C-6"); 115,8
(C-8°);112,2 (C-10%); 18,6(C-C8’); 17,7 (C-C6’).MS (m/z): 489 [M] ¥, 491
[M+2]7, 493 [M+4]*

2-(4,6-diclo-8-metylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12c): H =
63%. Tinh thé mau vang sang véi tne= 250-252°C. 'H NMR (CDCls, § ppm, J/Hz):
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2.84 (s, 3H, 8’-CHs); 7.12 (s, 1H, 4-H); 7.65 (d, 1H, 6°-H, J= 8.5 Hz ); 8,03 (d, 1H,
5°-H, J=8.5 Hz ); 8.46 (s, 1H, 3’-H).
2-(5-nitro-4,7-diclo -8-metylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12d):
H = 69%. Tinh thé mau vang sang vé6i tn= 186-188°C. 'H NMR (CDCls, & ppm,
J/Hz): 2,91 (s, 3H, 8°-CHa), 7.20 (s, 1H, 4-H); 7.81 (s, 1H, 6’-H,); 8.48 (s, 1H, 3’-
H), 18,89 (s, 1H, 3-OH).
2-(4,6-diclo-8-metylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12e): H = 76%.
Tinh thé mau vang sang . *H NMR (CDCls, § ppm, J/Hz): 2,79 (s, 3H, 8-CHs); 7,14
(s, 1H,3-H); 7,70 (s, 1H, 7-H); 8,10 (s, 1H, 5-H), 8,53 (s, 1H, 4-H(tropolon)).
2.6. Chuyén héa 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-1,3-

tropolone thanh pentalene.

So d6 2.28:
Cl
H3C H3C AN

t-Bu H,SO, HsC CHs,
NE N CHs
|

CH; H.
3 _04
- H :
t-Bu 13 / t-Bu
O

(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).

Dun néng dung dich 1.27 g (3.2 mmol) 2-(6,8-dimethyl-4-chloroquinolin-2-
yl)-5,7-di(tert-butyl)-1,3-tropolone (8c) trong 20 ml H>SO4 dac trong thoi gian 7
ngay & nhiét @6 110 ° C. Hdn hop cdc thuty tinh c¢6 chira sin 100g nude da va duoc
trung hoa bang NaOH (40%) dén pH = 7. Chiét dung dich bang 300 ml CH2Cl,
(chia 1am 03 lan). Dung dich thu duoc rira bang 200ml H,O va lam khé bang
Na;SO4. Cét loai dung mai, tinh ché hdn hop bang phuong phép sic ky cot voi
Al,O3 (Eluent Ete dau lira (40-70)/ CHCl; theo ti 1& 1:1) thu phan doan mau vang
chinh 1a hop chat 13. H = 10%. Tinh thé mau vang véi toc = 200-201 °C (iso
propylic).IR, vicm™ : v= 3118, 1709, 1620, 1606, 1592, 1570, 1526, 1470, 1446,
1431, 1396, 1371, 1362, 1345, 1319, 1298, 1280, 1267, 1236, 1215, 1166, 1157,
1140, 1109, 1089, 1069, 1048, 1039, 1006, 970, 952, 897, 883, 856, 823, 752 cm™.
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'H NMR (CDCls): 1.16 (s, 9H, Bu'), 1.22 (s, 3H, Me(3a)), 1.29 (s, 3H, Me(3)), 1.51
(c, 3H, Me(3)), 2.40 (s, 3H, Me(6")), 2.53 (s, 3H, Me(8")), 3.20 (s, 1H, H(6a)), 7.19
(s, 1H, H(4)), 7.22 (s, 1H, H(3")), 7.25 (s, 1H, H(7")), 7.54 (s, 1H, H(5")), 15.63 (s,
1H, NH(1)). BC NMR (CDCls): 17.5 (Me(8’)), 20.0 (Me(3a)), 21.2 (Me(6’)),
24.2(Me(3)), 27.4(Me(3)), 28.4 (3C, C(CHa)s), 31.7 (C(CHa)3), 43.7 (C(3a)), 50.9
(C(3)), 69.0 (C(6a)), 107.0 (C(2)), 116.7 (C(3%)), 120.7 (C(4’a)), 121.8 (C(5)),
126.2 (C(8’)), 133.3 (C(6%)), 134.6 (C(7’)), 136.3 (C(8a’)), 142.4 (C(4’)), 149.1
(C(2%)), 150.2 (C(5)), 160.4 (C(4)), 188.4 (C(1)), 203.5 (C(6)). MS: m/z (%): 423
(70) [M™], 408 (95), 380 (13), 272 (72), 260 (20), 245 (100), 230 (24), 210 (65), 205
(23), 191 (30), 135 (20), 122 (43), 107 (45), 91 (30), 77 (18), 57 (52).

13.6. 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; 46 am 98%). Tuy thudc vao dic tinh cia ting dong té bao khac nhau
ma lwa chon thoi gian cay phu hop.

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 moéi trudng RPMI 1640 cho cac dong
té bao HepG2, MCF7, KB; mdéi truong 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 mau thir. B6 sung 50 ul MTT
(ndng d6 1mg/ml trong moi 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) cla
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dung dich tao thanh trong cac giéng & budc séng 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 nhan 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:

Gia tri ICso(ug/ml)

STT Tén miu
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 Khong thir <2
triclo-1,3-tropolon (12d)

Khong
thir

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




40
CHUONG 3. KET QUA VA THAO LUAN

3.1. Tong hop mot sé din xuit cia 1,2-benzoquinon
3.1.1. Tong hop 3,5-di(tert-butyl)-1,2-benzoquinon tir catechol

Catechol 1dwoc di(tert-butyl) hoa bang cach cho phan tng truc tiép voi ancol
tert-butylic trong moéi truong axit axetic (99,9%) va c¢6 mat axit HoSOs déc xuc tac,

chung ta s& thu duoc 3,5-di(tert-butyl)catechol voi hiéu suit cao theo so d6 sau:

So do 3.1:
t-Bu
OH OH
H,S0,, CH;COOH
+ t- BuOH _—
OH X t-Bu OH
1 2a

3,5-di(tert-butyl)catechol dugc oxi hoa bang tic nhan oxi hoa nhe nhu
NaNO; trong moi truong axit axetic bang chung ta s€ thu dugc 3,5-di(tert-butyl)-
1,2-benzoquinon véi hiéu suat khoang 70% theo so dd sau:

So d6 3.2:

t-Bu

t-Bu
OH AcOH, 0
NaNO, “
—_—
_ N
t-Bu OH +BU DN

(0]

Nhiét nong chay cua 3,5-di(tert-butyl)catechol va 3,5-di(tert-butyl)-1,2-
benzoquinon hoan toan phu hop vai tai liéu [28]
3.1.2. Téng hop 4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon tir catechol

Catechol 1 dugc di-(iso-propyl) héa bang cach cho phan tmg truc tiép véi
ancol iso-propylic trong moéi truong axit axetic (99,5%) va c6 mat axit HoSO4 dac
xuc tac, chung ta s& thu duoc 3,5-di(iso-propyl)catechol 2 véi hiéu suat 35% theo
so do sau:

So d6 3.3:
i-Pr

OH __OH
H2S0,
+ (CH3),CH-OH ——>
OH

OH
2b

Sau khi loc rira va tinh ché san pham chung t6i thu dugc tinh thé mau tring

tinh khiét. San pham duoc kiém tra do tinh khiét bang sac ki 16p mong va do nhiét
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d6 néng chay bang éng capila trong glixerol thu dugc két qua 13 tne = 67-69°C phu
hop véi tai liéu [28] va két luan d6 chinh 13 3,5-di(iso-propyl)catechol. Phd cong
hudng tir hat nhan *H NMR (CDCls,  ppm, J/Hz): 1.20-1.27 m (12H, CH3), 2.79 m
(1H, CH), 3.18 m (1H, CH), 4.51 s (2H, OH), 6.60 d (1H, Har, J = 2.1 Hz), 6.64 d
(1H, Har,, J = 2.1 Hz).

3,5-di(iso-propyl)catechol 2b dugc thém HNO3z loang va gitt trong thoi gian
tir 30 - 60 phit. Nitro quinon khong tan trong ete dau lira va tao 16p m&. Sau khi cho
thém nudc, 16p md nay lang xubng day binh chiét dung dich vi md, rira bang nude
va lam kho (loai sach nudc). Hoa tan md vao iso-propylic va cho bay hoi iso-
propylic nhiéu nhét c6 thé, sau khi 1am lanh sé& tao két tia cac tinh thé mau do do 1a
4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon3b.

So d6 3.4:

i-Pr i-Pr

OH HNO3 lodng /o
R
OH i-Pr X0

i-Pr
NO,

Sau khi loc rira va tinh ché san pham ching t6i thu dugc tinh thé mau do
sim. San pham duoc kiém tra do tinh khiét bang sac ki 16p mong va do nhiét do
noéng chay bang ong capila trong glixerol thu duoc két qua 1a 125-127°C phu hop
v6i tai liéu [28] va két luan d6 chinh 1a 4,6-di(iso-propyl)-5-nitro-1,2-benzoquinon
3. Phd cong hudng tir hat nhan H NMR (CDCls, & ppm, J/Hz): 1.17 s (3H, CHs),
1.19 s (3H, CHa), 1.24 s (3H, CHs), 1.27 s (3H, CHz), 2.92 m.(1H, CH), 3.04 m.
(1H, CH), 6.78 d (1H, Har,, J = 1.2 Hz).

3.2. Tong hop mdt s6 din xuat 2,8-dimetyl quinolin
3.2.1. Tong hop 2,8-dimetylquinolin-4(1H)-on

C6 rat nhidu phuong phap tong hop quinolin, nhung trong dé tai nay ching
t6i chon phwong phap tong hop Conrad-Limpach (twong tu phurong phap Combes)la
di cac dan xuét cua anilin (2-metylanilin, 2,3-dimetylanilin, 2,4-metylanilin 3-clo-2-
metylanilin; 4-clo-2-metylanilin) do phan tng xay ra trong diéu kién don gian, phu

hop véi diéu kién phong thi nghiém.
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Dau tién dan xuit cua anilin (2-metylanilin, 2,3-dimetylanilin, 2,4-metylanilin 3-
clo-2-metylanilin; 4-clo-2-metylanilin) phan tmg vdi etylaxetoaxetatat trong diéu kién

xtc tac axit & nhiét 6 phong ta thu dugc san phdm ctia phan Gng ngung tu.

So do 3.5:
0
. | GO O al |
R o 1S \cpy,  PPA140-170°C
* CHiCOCH,CO0CH; — === 2 |
- - C,HsOH
R? NH; 2 2 N//C\CHg 2Hs5 R I}l CHs
CH3 L ) CH3 CHS
sae  RE=H,CHy Cl, RE=H,CHjCl Sa-e

San pham cua phan Gng ngung tu dugc vong hod trong axit poliphotphoric
trong diéu kién dun néng & nhiét do khoang 140° C. Két qua phan tng thu dugc
quinolon (hay & dang tautome hoa 14 4-hidroxiquinolin). San pham dugc tinh ché va
kiém tra nhiét d6 nong chay, két qua cho thdy nhiét d6 nong chay tring khop voi
cac tai lidu da cong bd trude day. [28]

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

Quinolon duoc clo hoa bang POCls phan tng xay ra khi dun so6i hdn hop
trong vong 2 gid thu duoc san pham cudi cung 1a 4-clo-2,8-dimetylquinolin.bé
phan mg dat hiéu suit cao thi quinolon5a-ephai dugc siy kho, vi POCls bi thay

phan manh nén néu c6 lan nudce se lam giam manh hi¢u suat phan ng.

So d6 3.6:
0 cl
R | 1
POCl, X
| > _
R? N" CHs R? N”" CH;
CH; H CHs 4.,
Sa-e R'=H, CHg, Cl; R®=H, CHg, CI

Céc san pham 6a-e dugc tinh ché, phan tich cau tric bang phuwong phap phd
'H NMR, két qua phan tich cho thay cac két qua phan tich déu cho két qua dung
nhu du doan, cic hop chat 4-clo-2,8-dimetylquinolin déu cé cac pic dic trung cia
cac nhém metyl & vi tri s6 2 va sd 8 xuat hién & dang siglet trong ving tir 2,49-2,85
ppm, céc pic dic trung cua Hidro & vi tri s6 3 xuét hién & dang siglet trong ving tir
7,30-7,37 ppm, céc pic dac trung cua Hidro & vi tri s6 5 & dang dublet xuét hién

trong ving tir 7,92 - 8,00 ppm. Céc tin hiéu cta nhirg proton khac déu xuit hién
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day du trong phd cua timg chat. Tir cac dir liéu phd chung t6i két luan cac hop chat
6a-e thu dugc ¢ cdu triic dang nhu dy kién.
3.2.3. Tong hop cdc din xudt ciia 5-nitro-4-clo-2,8-dimetylquinolin

Tir cac 4-clo-2,8-dimetylquinolinthu duoc tiép tuc thuce hién phan tng nitro

hoa. Theo tai liéu [2], su phan b mat d6 electron trén hé quinolin (theo hinh 3.1):

-0,011 +0,068
-0,003 X\ -0,008
+0,016 —~~ +0,104
N
-0,013 -0,784
Hinh 3.1: Mat do electron trén hé quinolin.
Dya vao mat dé electron ta dé dang dy doan phan ung nitro héa xay ra & cac
vi tri s6 5 va 8. Tuy nhién, vi tri 6 8 dd c6 nhém metyl chiém chd nén phan tng

nitro hoa 4-clo-2,8-dimetylquinolin xay ra chu yéu & vi tri s6 5 (theo so d6 3.7).

So db 3.7:
NO, ClI
Rl
AN
2 N7 CH;
CHs  gae CH; 7a-e

R'=H, CH,, Cl; R?=H, CH,, Cl

Pho cong huéng 'H NMR (phd 2-phu luc) ciia cac hop chat 7a-e cho thiy:
Két qua phan tich cho déu cho két qua ding nhu du doan, cac hop chit 5-nitro-4-
clo-2,8-dimetylquinolin déu cé cac pic dic trung cia cac nhom metyl & vi tri s6 2
va sb 8 xuat hién & dang singlet trong vung tur 2,72-2,91 ppm do c6 su xuat hién cta
nhém NO; 12 nhom thé hién hiéu ung lién hop am, no6 tac dong lam cho tin hi¢u cua
nhimg nhom & vi tri gan ké dich chuyén vé phia trudng yéu. Ngoai ra, cac pic dic
trung cua Hidro ¢ vi tri s6 3 ciling bi dich chuyén khong nhiéu vé phia truong yéu,
chung xuét hién & dang siglet trong vung tur 7,41-7,49 ppm. Pac biét cac pic dac
trung ctia Hidro & vi tri s 5 & dang dublet xuét hién trong ving tir 7,92 - 8,00 ppm,
trong 8a-e di bién méat, diéu nay ching t6 nguyén tir Hidro ¢ vi tri s6 5 da bj thay
thé bang nhéom NO, diéu nay ching t6 phan ung di xay ra nhu dy doan, cac hop

chit 9a-e thu duoc co ciu tric hoan toan chinh xac nhu du kién
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3.3. Tong hop mot s6 din xuit ciia 1,3-tropolon

Phan tg ctia nhom cacbonyl véi cac hop chat c6 nhom metyl hoat hoa da
duoc phat hi¢n cach day hang tram nam, dé 1a mdt trong nhitng phuong phap hinh
thanh lién két C-C trong cac hop chit hitu co [27]. Nhung dua phan tmg d6 vao ap
dung vé6i cac quinon thi hdu nhu rit méi mé. Cung voi kha ning phan tmg cao va
kha niang bén nhiét ctia cic quinon, cu thé 1a 3.4,5,6-tetraclo-1,2-benzoquinon,
di(tert-butyl)benzo quinon, da tao diéu kién cho cac nha hoa hoc téng hop duogc
nhiéu loai hop chat méi [28-31] ¢6 kha nang thé hién nhiing tinh chat qui gia, trong
do c6 ca hoat tinh sinh hoc.

Cach day chua lau, mot s6 nha khoa hoc di tién hanh phan tng cia cac din
xudt 3-clo-2-metylquinolin vé&i 3,5-di(tert-butyl)-1,2-benzoquinon trong diéu kién
noéng chay cd xuc tac 1a axit p-sulphotoluen ¢ 160-170° C (phuong phap 1), hay dun
s6i trong o-Xilen trong thoi gian tir 3-6h (Phwong phap 2) sé& thu dugc san pham la
cac dan xuat B-tropolon ctia quinolin véi hiéu xuat tir 7-43 %, chir khong phai 13 san

pham ctia phan Gmg ngung tu [27].

So do 3.8:
R, R t-Bu
peeleel
Rs NT >cH? t+-Bu
t-Bu R Ry R,
o _ R: 160-170°C
s
(I + |
< N TSOH
B o HC N Rs

CAu trac cta san pham trén di dugc tac gia chimg minh bang cac phuong phap

phé hién dai nhu 'H-NMR, MS, IR va dic biét 1a pho X-ray.

cin

cug)T - ciia)

5 g O

o ©
ciooy  C22)

Hinh 3.2: Hai cdu tric ldp thé cia 2-(4-clo-8-metylquinolin-2-yl)-5,7-di(tert-
butyl)-1,3-tropolon dwoc xdc dinh bang phé X-ray.
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Mot sb gbc lién két va do dai lién két tiéu biéu dugec mo ta nhu sau [15]:
Khoang cach tinh bang (A): O(2)-N(1) 2.455A. O(1)-C(1) 1.225(2), O(2)-C(3)
1.317(3), O(2)-H(2) 1.04(3), N-C(8) 1.340(3), C(1)-C(2) 1.476(3), C(1)-C(7)
1.476(3), C(2)-C(3) 1.400(3), C(2)-C(8) 1.462(3), C(3)-C(4) 1.453(3), C(4)-C(5)
1.350(3), C(5)-C(6) 1.451(3), C(6)-C(7) 1.342(3), C(8)-C(9) 1.423(3); Goc dugc
tinh theo (°): C(3)-O(2)-H(2) 103.8(13), C(8)-N-H(2) 101.5(9), O(1)-C(1)-C(2)
127.2(2), C(3)-C(2)-C(1) 120.7(2), C(3)-C(2)-C(8) 119.4(2), 0O(2)-C(3)-C(2)
122.0(2), N-C(8)-C(2) 117.5(2).

Su dac bi¢t trong phé !H-NMR cua cac tropolon 1a su xuét hién pic cua
nguyén tir H trong khoang 17-18 ppm do tao lién két hidro bén viing véi nguyén tir

nito cua hé quinolin (Hinh 7) [32].

"o
—— e

—_— J J i L ————_—

Hinh 3.3: Phé NMR-'H cua (4-clo-7,8-dimetyl-quimolin-2-yl)-4,5,6,7-
tetraclo-1,3-tropolon
3.3.1. Tong hop mét s6 dén xudt 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon

Trong ndi dung ciia phan nay chiing toi thuc hién phan mg ctia mot s62,8-
dimetyl quinolin 6 va 7 diéu ché dugc & trén voi 5,7-di(tert-bytyl)-1,2 - benzoquinon
3atrong axit axetic 99,9% & diéu kién nhiét do thich hop (65-70 °C). Chung t6i thu
duoc san phim twong Gng 1a cac din xuit cua 5,7-di(tert-butyl)-1,3-tropolontheo so

do phan rng sau:
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t-Bu

R=H, NO,, R'=H,Cl; R®=H,Cl

Theo cac tai liéu da tham khao [32, 33], phan tng tao thanh dan xuét quinolin

ctia S-tropolon xdy ra theo co ché nhu so d6 sau[30, 34]:
So d 3.10:

R=H,NO,;R'=H,Cl;R?=H,Cl

Dau tién xay ra phan (mg cong hop ciia nhom metyl & vi tri s6 2 vao nhém
cacbonyl & vi tri s6 1 do nhém nay it bi anh huéng vé khong gian can tré ctia nhom
tert-butyl c6 thé tich rat 16n. Sau d6 1a phan tmg vong hod tao nén hé thdng vong
kép (bixiclo). Do vong Xyclopropan khong bén nén budc tiép theo 1a vong niy sé bi
pha v& tao nén hé hidro-tropolon. Cubi cung 1 phan ng oxi hoa hidro-tropolon tao
nén san pham la dan xuit 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolone. Téc
nhan oxi hod ¢ day c6 thé 13 oxi khong khi, hodc chinh quinon. Chinh vi vy trong
phan tmg ching t6i dung lwong quinon gap déi so v6i lugng quinolin (vé s6 mol) va

két qua thu dugc hiéu suét tao tropolon ting 1én dang ké.



47

Téng hop 2-(4,7-diclo-8-metylquinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8e)
Phé cong huong H NMR (CDCls, 8 ppm, J/Hz) ctia chét 8e so sanh véi chat
6d cho thiy: C6 sy xuét hién cia 2 nhém tert — Butyl & cac vi tri 1,30 (s, 9H, 5-
CMes) va 1,43 (s, 9H, 7-CMe3), c6 su xuét hién tin hiéu cua 2 nhém CH & dang
dublet tai cac vi tri 7,23 (d, 1H, 4-H, J=2,5Hz) va 7,40 (d,1H, 6-H, J=2,5Hz), dong
thoi 13 su bién mit ciia nhém -CHs3 & vi tri s6 2. Diéu nay ching to phan tng d3 xay
ra va xdy ra O vi tri 86 2.
T nhitng dit kién vé cac pho ghi duoc két hop tham khao pho ctia cac hop chat
twong tu chung i xac dinh chét tong hop dugc chinh 14 hop chat 8eda duy kién.

Téng hop 2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)-5,7-ditert-butyl)-1,3-tropolon (8f)
Pho cong huong 'H NMR (CDCls, & ppm, J/Hz) cta chéat 8fso sanh véi chat
7d cho théy: C6 sy xuat hién caa 2 nhém tert — Butyl ¢ céac vi tri 1,28 (s, 9H, 5-
CMes) va 1,41 (s, 9H, 7-CMes), ¢6 su xuat hién ctia 2 nhom CH & cac vi tri 6,71 (d,
1H, 4-H, J=1,5Hz); 6,87(d, 1H, 6-H, J=1,5Hz), dong thoi 1a su bién mat cia nhém
—CH3 & vi tri s6 2. Diéu nay ching t6 phan ting d3 xay ra va xay ra & vi tri s6 2. Tur
nhimng dir kién vé cac phd ghi dugc két hgp tham khao phd cia cac hop chat twong
tu chiing t6i xac dinh chit tong hop duoc chinh 14 hop chat 8fda du kién.
Tong hop 2-(4,6-diclo-8-metyl-quinolin-2-yl)-5,7-di(tert-butyl)-1,3-tropolon (8g).

Trén phd 'H-NMR cua hop chit 8¢ xuét hién day du tin hiéu cong hudng cia
cac proton c6 mat trén phan ti. Gié tri cdng huong vung truong cao tai 1,25 ppm
(9H, s) duoc gan cho 9 proton ciia 3 nhém metyl ciia nhoém tert-butyl gin véi vi tri
C-7 trén vong tropolon. Tin hi¢u cdng hudng singlet cia 9H vung truong cao tai
1,49 ppm la proton cia 3 nhom metyl cia tert-butyl gan véi vi tri C-5 trén vong
tropolon, ngoai ra tin hi¢u cong hudng singlet cia 3 proton tai 2,81 ppm la dac
trung ctia nhém metyl lién két v6i nhan thom. Tin hiéu ving truong thap tai 7,65
ppm ctia mot proton dang doublet c6 hing s twong tac J = 2,5 Hz la dic trung cta
proton H-4 trén khung tropolon. Gia tri cong huong tai cia proton H-6 trén khung
tropolon thé hién tai 8,10 ppm (d, J = 2,5 Hz). Hai tin hiéu cong huéng cia proton
tai 7,66 ppm va 8,16 ppm déu c6 hing sb twong tac J = 2,0 Hz duoc gan lan luot

cho vi tri H-7" va H-5" trén khung quinonlin. Tin hi€¢u cdng hudng singlet tai 8,07
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ppm la dac trung cua proton H-3’ trén khung quinolin. Tin hi¢u cdng hudng singlet
tai 12,83 1a dic trung cua proton cia nhém OH enol c6 lién két hydro. Tir nhimng dit
kién vé cac phd ghi dugc két hop tham khao phd cua cac hop chit twong tu chung
t61 x4c dinh chit tong hop duoc chinh 1a hop chét 8g di du kién.

Tong hop va phén tich céiu tric ciia 2-(5-nitro-4,6-diclo-8-metyl quinolin-2-yl)-
5,7-di(tert-butyl) -1,3-tropolon (8h)

Trén phd 1H-NMR cta hop chit 8hciing xuat hién diy du cac tin hiéu cong
huong cia cac proton cd mat trén phan tu. Gia tri cong hudng vung trudng cao tai
1,25 ppm (9H, s) duoc gan cho 9 proton ctia 3 nhém metyl cia nhom tert-butyl gin
v6i vi tri C-7 trén vong tropolon. Tin hi¢u cong huong singlet ciia 9H vung trudong
cao tai 1,49 ppm 1a proton ctia 3 nhom metyl cua tert-butyl gan véi vi tri C-5 trén
vong tropolon, ngoai ra tin hi€u cong hudng singlet cua 3 proton tai 2,84 ppm la dac
trung ciia nhom metyl lién két v6i nhan thom. Tin hiéu ving truong thap tai 7,67
ppm ctia mdt proton dang doublet c6 hang sd twong tac J = 2,5 Hz 1a dic trung cia
proton H-4 trén khung tropolon. Gié tri cdng hudng tai cua proton H-6 trén khung
tropolon thé hién tai 7,93 ppm (d, J = 2,5 Hz). Tin hi¢u cong hudng cua proton tai
8,15 ppm dugc gan cho vi tri H-3 trén vong quinolin. Tin hi¢u cdng hudng singlet
tai 7,77 ppm la dac trung cua proton H-7 trén khung quinolin. Tin hi¢u cong hudng
singlet tai 12,67 la ddc trung ctia proton cua nhom OH enol co6 lién két hydro. Tu
nhimng dir kién vé cac pho ghi dugc két hop tham khao phd cia cac hop chét twong
tu chiing t6i xac dinh chit tong hop duoc chinh 13 hop chat 8hda du kién.

Céc hop chat 8a-d duoc so sanh vé dir liéu pho H-NMR va nhiét d6 nong
chay cua cac chit thu duogc so voi tai lidu da cong bd trude ddy [ 30] thdy hoan toan
tring khop, tir d6 ta ¢ thé két luan cac hop chat tong hop dugc c6 cau trac chinh 1a
hop chat 8a-ddi du kién.

3.3.2. Tong hop mét s6 din xudt 2-(quinolin-2-yl)-5,7-diisopropyl-1,3-tropolon (9a-g)
va 2-(quinolin-2-yl)-4-nitro-5,7-diisopropyl-1,3-tropolon (10a-g)

Két qua phan tng gitta 3-nitro-4,6-di(iso-propyl)-1,2-benzoquinon 3¢ véi 2-
metylquinolin 3c-i trong mdi trudng xic tac axit tao ra san pham kép 1a cac dan

xuit tuwong Gng cua 2-(quinolin-2-yl)-5,7-diisopropyl-1,3-tropolone 8a-g va 2-
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(quinolin-2-yl)-4-nitro-5,7- diisopropyl-1,3-tropolon 9a-g. Co ché phan tng duoc

mo ta theo so do sau.

So d6 3.11;
Ry Ry i-Pr
R3 X O
+
~
Ry N CHy O
NO
> 6a-c,f-h 2
3b
7c

Rl =H, Cl, R2 =H, NOZ, R3 = R4 = R5 =H, CH3

Co ché phan ¢ng xay ra theo so do 3.12:
So d6 3.12:

R R
Rs

NO;

Rl =H, Cl, Rz =H, NOQ, R3 = R4 = R5 =H, CH3

-9
30-50% OzN

Co ché phan tng tuong tu voi phan tng tao 5,7-di(tert-butyl)-1,3-tropolon 8a-
h dé tao ra san pham tuwong tng 1a 2-(quinolin-2-yl)-4-nitro-5,7- diisopropyl -1,3-
tropolon 10a-g. Tuy nhién & giai doan cudi c6 thé xay ra phan Gng tach phan tu

HNO; d tao ra san pham 9a-g voi hiéu xuét thip hon (8-24%). Céu tric céc



50

tropolon thu dugc déu duoc chirng minh bing cac phuong phap phé hién dai nhu *H
NMR, IR va MS. Két qua phd cong huong tir hat nhan 'H NMR cua cac hop chit
10a-g va 9a-g déu thé hién c6 sy xuit hién tin hiéu cua nhém OH trén vong
tropolon ving truong yéu 18-20 ppm do tao thanh lién két hidro bén ving véi

nguyén tir Nito trén vong quinolin, dugc trinh bay tom tit & bang 3.1.

Bang 3.1
I;Ih?: R, R, Ry R, R H, % sgfﬁf‘l’
Oa Cl H CH, H CH, 13 19.53
9b Cl NO, CH, H CH, 10 18.19
9 Cl H H CH, CH, 16 19.68
9d H H H H H 8 19.50
%e Cl H H H H 8 19.08
of Cl H F H H 10 18.20
9 Cl H H H CH, 24 19.53
10a Cl H CH, H CH, 39 19.06
10b Cl NO, CH, H CH, 35 19.34
10c Cl H H CH, CH, 40 18.88
10d H H H H H 29 18.90
10e Cl H H H H 51 19.07
10f Cl H F H H 38 19.46
10g Cl H H H CH, 50 19.02

Tong hop 2-(6,8-dimetylquinolin-2-y1)-5,7-diisopropyl-1,3-tropolon (9a).

Trén pho 'H-NMR ciia hop chat 9a xuat hién day du tin hiéu cong huong
cua cac proton c6 mat trén phan ti. Gia tri cdng hudng vung truong cao tai 1,21
ppm (12H, s) dugc gan cho 12 proton ctiia 4 nhém metyl ciia 2 nhém iS0-propyl trén
vong tropolon. Tin hi¢u cong hudng singlet cua 3H vung trudong cao tai 2,51 ppm
va 2,69 ppm la ciia cac nhom metyl ¢ vi tri s6 8 va s6 6 lién két voi nhan thom. Tin
hiéu seplet cia 1H ¢ 2.64 ppm va 3.47 ppm 1 cia cac proton gan véi cacbon no
trén nhom iso-propyl. Cac tin hiéu dublet cua 1H tai 6,49 ppm va 6,63 ppm duogc
xac dinh 1a cua hai proton trén vong tropolon. Cac tin hi¢u singlet cua 1H ¢ vung
treong thip tai 7,44 ppm, 7,79 ppm, 8,35ppm 1a cta 03 proton trén vong quinolin.

bac biét, tin hi¢u cong huong singlet tai 19,53 ppm la dac trung cua proton cua
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nhém OH trén vong tropolon c6 lién két hydro bén vitng v6i nguyén tir N trén vong
quinolin, day 14 tin hiéu dic trung cta cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd
MS c6 tin hiéu caa 395 [M*]. Trén phd IR c6 xuat hién cac tin hiéu dic trung cia
cac nhom chirc ¢6 mat trong phan tu. Tin hi¢u hép thu tai 3115 cm™ dic trung cho
nhém OH tropolon. Tin hi¢u hép thu manh tai 1640 cm™ dic trung cho nhém C=0.
Tir nhitng dit kién vé cac phd ghi duoc két hop tham khao phd cua cac hop chit
tuong tu ching toi x4c dinh chat tong hop dugc chinh 13 hop chat 9a da dy kién.

Tong hop  2-(6,8-dimetylquinolin-2-yl)-4-nitro-5,7-diisopropyl-1,3-
tropolon (10a).

Trén phd 'H-NMR cuia hop chat 10a xuét hién day du tin hiéu cong huong
cua cac proton c6 mat trén phan tir. Gia tri cong hudng vung trudong cao tai 1,20
ppm (12H, s) dugc gan cho 12 proton ctiia 4 nhém metyl ciia 2 nhém iS0-propyl trén
vong tropolon. Tin hi€u cong hudng singlet ciia 3H vung trudong cao tai 2,52 ppm
va 2,70 ppm 14 cia cic nhom metyl & vi tri s6 8 va s6 6 lién két voi nhan thom. Tin
hiéu seplet cia 1H ¢ 2.71 ppm va 3.42 ppm la cia cac proton gan vdi cacbon no
trén nhom iso-propyl. Tin hiéu singlet cua 1H tai 6,36 ppm dugc xac dinh la cua
proton trén vong tropolon. Cac tin hiéu singlet cia 1H & ving trudng thap tai 7,48
ppm, 7,80 ppm, 8,43 ppm la cia 03 proton trén vong quinolin. Dac biét, tin hiéu
cong hudng singlet tai 19,06 ppm la dac trung ctia proton cia nhom OH trén vong
tropolon co lién két hydro bén viing véi nguyén tir N trén vong quinolin, day 1a tin
hiéu dic trung cua cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phé MS c¢6 tin hiéu cta
440 [M*]. Trén pho IR c6 xuét hién cac tin hiéu dic trung cta cic nhom chiic c6
mit trong phan tir. Tin hiéu hép thu tai 3109 cm™ dic trung cho nhém OH tropolon.
Tin hi¢u hép thy manh tai 1612 cm™ dic trung cho nhém C=0. Ngoai ra, tin hiéu
hép thu cudng d6 manh tai 1533 cm™ dic trung cho nhém NO2. Tir cac dir lidu phd
thu duoc ta c6 thé khang dinh chit thu duoc 1a 2-(6,8-dimetylquinolin-2-yl)-4-nitro-
5,7-di(iso-propyl)-1,3-tropolone (10a).

Tong hop 2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,7-diisopropyl-1,3-
tropolon (9b).

Trén phd H-NMR ctia hop chat 9b xuit hién ddy du tin hiéu cong hudng

cua cac proton c6 mat trén phan tur. Gia tri cong hudng vung truong cao tai 1,21-
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1,26 ppm (12H, m) dugc gan cho 12 proton ctia 4 nhom metyl ciia 2 nhom iso-
propyl trén vong tropolon. Tin hi¢u cong hudng singlet ciia 3H vung truong cao tai
2,44 ppm va 2,73 ppm 1a cuia cac nhém metyl & vi tri s6 8 va s6 6 lién két v6i nhan
thom. Tin hiéu seplet cia 1H ¢ 2.72 ppm va 3.47 ppm 1a ciia cac proton gin voi
cacbon no trén nhom iso-propyl. Cac tin hiéu dublet cia 1H tai 6,60 ppm va 6,67
ppm dugc xac dinh la cta hai proton trén vong tropolon. Céc tin hiéu singlet ctia
1H ¢ ving truong thap tai 7,51 ppm va 8,35ppm 1a cua 02 proton trén vong
quinolin. Pdc biét, tin hi€éu cdng huong singlet tai 18,19 ppm la dac trung cua
proton ctiia nhom OH trén vong tropolon c6 lién két hydro bén viing v6i nguyén tir
N trén vong quinolin, day la tin hiéu diac trung cua cac 2-(quinolin-2-yl)-1,3-
tropolon. Trén phd MS c6 tin hiéu cta 440 [M*]. Trén pho IR co6 xuat hién cac tin
hiéu dac trung ctia cac nhom chirc c6 mat trong phan tir. Tin hi¢u hép thu ta1 3111
cm™ dic trung cho nhém OH tropolon. Tin hiéu hdp thu manh tai 1641 cm™ dic
trung cho nhom C=0. Ngoai ra, tin hi¢u hép thu cuong d6 manh tai 1535 cm™ dac
trung cho nhom NO2. Tur nhitng dit kién vé cac phd ghi duoc két hop tham khao phd
ctia cac hop chat twong tu ching t6i xac dinh chét tong hop dugc chinh 14 hop chat
9bda du kién.

Tong hop 2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-4-nitro-5,7--
diisopropyl-1,3-tropolon (10b).

Trén phd 'H-NMR ciia hop chat 10b xuat hién day du tin hiéu cong hudng
cua cac proton c6 mat trén phan tr. Gia tri cong hudng vung truong cao tai 1,22-
1,25 ppm (12H, m) dugc gan cho 12 proton cua 4 nhém metyl cia 2 nhéom iso-
propyl trén vong tropolon. Tin hi¢u cOng hudng singlet cua 3H vung trudng cao tai
2,45 ppm va 2,74 ppm la ctia cac nhém metyl & vi tri s6 8 va sb 6 lién két voi nhan
thom. Tin hiéu seplet ciia 1H & 2.78 ppm va 3.42 ppm la ctia cic proton gan véi
cacbon no trén nhom iso-propyl. Tin hiéu singlet cua 1H tai 6,47 ppm dugc xac
dinh 1a cta proton trén vong tropolon. Céc tin hiéu singlet cia 1H & vung truong
thip tai 7,57 ppm va 8,41 ppm 1a ctia 02 proton trén vong quinolin. Dic biét, tin
hi€u cong hudng singlet tai 19,34 ppm la dic trung cua proton cua nhém OH trén
vong tropolon c6 lién két hydro bén virng véi nguyén tir N trén vong quinolin, ddy

1a tin hiéu dic trung cua cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd MS cé tin
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hiéu cua 485 [M*]. Trén phd IR c6 xuét hién cac tin hiéu dic trung ctia cac nhom
chtrc ¢ mat trong phan tir. Tin hiéu hap thu tai 3105 cm™ dic trung cho nhém OH
tropolon. Tin hi¢u hép thu manh tai 1617 cm™ dic trung cho nhom C=0. Ngoai ra,
tin hiéu hép thu cudng do manh tai 1536 cm™ dic trung cho nhém NO,. Tir céac dit
lidu pho thu dugce ta c6 thé khang dinh chét thu duoc 1a 10b nhu dy kién.

Tong hop  2-(4-clo-7,8-dimetylquinolin-2-yl)-  5,7-diisopropyl-1,3-
tropolon (9c).

Trén phoé 'H-NMR cuia hop chat 9¢c xuat hién day du tin hiéu cong huong
cua céc proton c6 mat trén phan tir. Gia tri cong hudng vung truong cao tai 1,20ppm
(12H, s) dugc gan cho 12 proton cua 4 nhom metyl ciia 2 nhom iS0-propyl trén
vong tropolon. Tin hi€u cong hudng singlet ciia 3H vung trudong cao tai 2,53 ppm
va 2,64 ppm 14 ciia cadc nhom metyl ¢ vi tri s 7 va s6 8 lién két voi nhan thom. Tin
hiéu seplet cia 1H ¢ 2.65 ppm va 3.46 ppm la cia cac proton gan vdi cacbon no
trén nhom iso-propyl. Cac tin hiéu dublet cia 1H & ving trudng thap tai 7,39 ppm
va 7,91ppm 1a cta 02 proton & vi tri s6 6 va 86 5 trén vong quinolin. Cac tin hiéu
dublet cua 1H tai 6,45 ppm va 6,62 ppm dugc xac dinh la ctia hai proton trén vong
tropolon. Tin hiéu singlet cia 1H & ving truong thap tai 8,32 ppm la ciia proton &
vi tri s6 3 trén vong quinolin. Pac biét, tin hiéu cong huong singlet tai 19,68 ppm la
dic trung cua proton ciia nhom OH trén vong tropolon cé lién két hydro bén viing
véi nguyén tir N trén vong quinolin, day la tin hi€u dac trung cua cac 2-(quinolin-2-
yI)-1,3-tropolon. Trén phd MS c¢6 tin hiéu ctua 395 [M*]. Trén phd IR c6 xuat hién
céc tin hiéu dic trung clia cac nhom chirc c6 mat trong phan tir. Tin hiéu hép thu tai
3124 cm® dic trung cho nhém OH tropolon. Tin hiéu hap thu manh tai 1638 cm™
dic trung cho nhém C=0. Tir nhimng dit kién vé cac phd ghi dugc két hop tham
khao pho cua cac hop chat twong tu ching t6i xac dinh chat tong hop duoc chinh 1a
hop chat 9c da dy kién.

Téng hop 2-(4-clo-7,8-dimetylquinolin-2-yl)-4-nitro-5,7-diisopropyl-1,3-
tropolon (10c).

Trén phd 'H-NMR cila hop chat 10c xuat hién day du tin hiéu cong huong
cua cac proton ¢6 mat trén phan tr. Gia tri cong huong vung truong cao tai 1,21-

1,24 ppm (12H, m) dugc gan cho 12 proton cuia 4 nhém metyl cia 2 nhém iso-
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propyl trén vong tropolon. Tin hi¢u cong hudng singlet cua 3H vung trudng cao tai
2,56 ppm va 2,64 ppm 13 cia cic nhém metyl & vi tri s6 7 va s6 8 lién két v6i nhan
thom. Tin hiéu seplet cia 1H & 2.73 ppm va 3.45 ppm la cia cac proton gin voi
cacbon no trén nhom iso-propyl. Tin hiéu singlet cia 1H tai 6,37 ppm dugc xac
dinh 1a cta proton trén vong tropolon. Cac tin hi¢u dublet cua 1H & vung truong
thip tai 7,46 ppm va 7,94 ppm 1a caa 02 proton & vi tri s6 6 va sd 5 trén vong
quinolin. Tin hiéu singlet ctia 1H & ving trudng thap tai 8,41 ppm la ctia proton &
vi tri s6 3 trén vong quinolin. Pic biét, tin hiéu cong huong singlet tai 18,88 ppm la
dic trung cua proton ciia nhom OH trén vong tropolon cé lién két hydro bén viing
véi nguyén tir N trén vong quinolin, day la tin hi€u dac trung cua cac 2-(quinolin-2-
yI)-1,3-tropolon. Trén phd MS c¢6 tin hiéu ctua 440 [M*]. Trén pho IR co6 xuat hién
cac tin hiéu dic trung cta cac nhom chirc c6 mit trong phén tir. Tin hiéu hép thu tai
3120 cm* dic trung cho nhém OH tropolon. Tin hiéu hdp thuy manh tai 1608 cm™
dac trung cho nhom C=0. Ngoai ra, tin hi¢u hép thu cuong d6 manh tai 1540 cm
dic trung cho nhom NO,. Tir cac dit liéu pho thu duoc ta co thé khang dinh chat thu
dugc 1a 10cnhu dy kién.

Téng hop 2-(quinolin-2-yl)-5,7-diisopropyl-1,3-tropolon (9d).

Trén phd 'H-NMR cua hop chit 9d xuat hién day du tin hiéu cong huong
cua cac proton c6 mat trén phan tr. Gia tri cong hudng vung truong cao tai 1,21-
1,27 ppm (12H, m) dugc gan cho 12 proton cia 4 nhom metyl ciia 2 nhom iso-
propyl trén vong tropolon. Tin hiéu seplet cua 1H & 2.67 ppm va 3.48 ppm la cua
céc proton gan véi cacbon no trén nhom iso-propyl. Cac tin hiéu dublet cua 1H tai
6,47 ppm va 6,61 ppm dugc xéac dinh 1a cua hai proton trén vong tropolon. Céc tin
hiéu multiplet cuia 1H & vung truong thap tai 7,48-7,51 ppm, tai7.68-7.69 ppm, tai
7.75-7.76 ppm, tai 7.81-7.84 ppm, tai 8.12-8.14 ppm va tai 8,28-8.29ppm la cua 06
proton & cac vi tri s6 336 4 va tir s6 5-8 trén vong quinolin. Pac bi¢t, tin hi¢u cong
huong singlet tai 19,50 ppm la ddc trung cua proton cia nhém OH trén vong
tropolon c6 lién két hydro bén vitng v6i nguyén tir N trén vong quinolin, day 1a tin
hiéu dic trung cta cac 2-(quinolin-2-yl)-1,3-tropolon. Tir nhitng dit kién vé cac phd
ghi dugc két hop tham khéo phd cia cac hop chat twong ty ching toi xac dinh chat
téng hop dugc chinh 14 hop chat 9dda du kién.
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Tong hop2-(quinolin-2-yl)-5,7-diisopropyl-4-nitro-1,3-tropolon (10d).

Trén phd 'H-NMR cuia hop chat 10d xuat hién day du tin hiéu cong hudng
cua cac proton ¢6 mat trén phan tr. Gia tri cong huong vung truong cao tai 1,18-
1,22 ppm (12H, m) dugc gan cho 12 proton ctia 4 nhom metyl ciia 2 nhom iso-
propyl trén vong tropolon. Tin hi€u seplet cia 1H ¢ 2.71 ppm va 3.42 ppm la cua
cac proton gin voi cacbon no trén nhom iso-propyl. Tin hiéu singlet cia 1H tai
6,33 ppm dugc xac dinh la cua proton trén vong tropolon. Cac tin hi¢u multiplet &
vung trudng thap tai 7,51-7,57 ppm cua 1H, tai 7.71-7.80 ppm ciia 3H, tai 8.14-8.17
ppm cua 1H, tai 8.22-8.26 ppm ctia 1H 14 ctia 06 proton & cac vi tri s6 3 s6 4 va tir
s6 5-8 trén vong quinolin. Pic biét, tin hiéu cong huong singlet tai 18,90 ppm la
dic trung cta proton ciia nhom OH trén vong tropolon cé lién két hydro bén viing
véi nguyén tir N trén vong quinolin, day la tin hi€u dac trung cta cac 2-(quinolin-2-
yI)-1,3-tropolon. Trén phé MS c6 tin hiéu ctua 378 [M*]. Trén pho IR co6 xuat hién
cac tin hiéu dic trung cta cac nhom chirc c6 mit trong phén tir. Tin hiéu hép thy tai
3131 cm dic trung cho nhém OH tropolon. Tin hiéu hp thy manh tai 1608 cm™
dic trung cho nhom C=0. Ngoai ra, tin hiéu hap thu cudng d6 manh tai 1530 cm?
dic trung cho nhom NO,. Tir cac dit liéu pho thu duoc ta co thé khang dinh chat thu
dugc 1a 10dnhu dy kién.

Tong hop 2-(4-cloquinolin-2-yl)-diisopropyl--1,3-tropolon (9e).

Trén phé 'H-NMR cuia hop chat 9e xuat hién day du tin hiéu cong huong
cua cac proton c6 mat trén phan tr. Gia tri cong hudng vung truong cao tai 1,21-
1,22 ppm (12H, m) dugc gan cho 12 proton cua 4 nhoém metyl cia 2 nhom iso-
propyl trén vong tropolon. Tin hiéu seplet cua 1H & 2.69 ppm va 3.47 ppm la cua
céc proton gan véi cacbon no trén nhom iso-propyl. Cac tin hiéu dublet cua 1H tai
6,52 ppm va 6,61 ppm dugc xac dinh 1a cta hai proton trén vong tropolon. Céc tin
hiéu multiplet cia 1H & vung trudng thip tai 7.55-7.60 ppm, tai 7.70-7.75 ppm, tai
7.85-7.87 ppm va tai 8.12-8.15 ppmla ctia 04 proton & cac vi tri tir s6 5-8 trén vong
quinolin. Tin hiéu singlet tai 8.30 ppm 1a ciia proton & vi tri s6 3 trén vong quinolin.
bac biét, tin hiu cong hudng singlet tai 19,08 ppm la dic trung cia proton cua
nhém OH trén vong tropolon c6 lién két hydro bén vimg v6i nguyén tir N trén vong
quinolin, day la tin hi¢u dac trung cta cac 2-(quinolin-2-yl)-1,3-tropolon. Tt nhitng di
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kién vé cac phd ghi duoc két hop tham khao phd cua cac hop chit trong tur chung i xac
dinh chat tong hop duoc chinh 1a hop chat e da duy kién.

Tong hop 2-(4-cloquinolin-2-y1)-5,7-diisopropyl-4-nitro-1,3-tropolone (10e).

Trén phd *H-NMR cua hop chit 10e xuét hién day du tin hiéu cong hudng
cua cac proton c6 mat trén phan tir. Gia tri cong hudng vung truong cao tai 1,21-
1,24 ppm (12H, m) dugc gan cho 12 proton cta 4 nhom metyl ciia 2 nhom iso-
propyl trén vong tropolon. Tin hi€u seplet cua 1H & 2.74 ppm va 3.44 ppm la cua
cac proton gin voi cacbon no trén nhom iso-propyl. Tin hiéu singlet cia 1H tai
6,40 ppm dugc xac dinh la cta proton trén vong tropolon. Cac tin hi¢u multiplet &
vung trudng thap tai 7.61-7.67 ppm cua 1H, tai 7.80-7.82 ppm ciia 2H, dublet tai
8.18 ppm cia 1H 1a ciia 04 proton & cac vi tri tir s6 5-8 trén vong quinolin. Tin
hi€u singlet tai 8.43 ppm la ctia proton ¢ vi tri s6 3 trén vong quinolin. Pac biét, tin
hiéu cong hudng singlet tai 19,08 ppm la ddc trung ctua proton cua nhém OH trén
vong tropolon ¢6 lién két hydro bén vimg véi nguyén tir N trén vong quinolin, day
1a tin hiéu dic trung cua cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd MS co tin
hiéu cta 412 [M*]. Trén phé IR ¢6 xuét hién cac tin hiéu dic trung cua cac nhom
chtrc ¢6 mat trong phan tr. Tin hi¢u hép thu tai 3125 cm™ dic trung cho nhém OH
tropolon. Tin hi€¢u hép thy manh tai 1619 cm™ dic trung cho nhém C=0. Ngoai ra,
tin hiéu hép thu cudng d6 manh tai 1531 cm™ dic trung cho nhém NO,. Tir céac dit
liéu pho thu dugc ta c6 thé khang dinh chat thu duoc 13 10e nhu du kién.

2-(6-flo-4-cloquinolin-2-yl)-5,7-diisopropyl-1,3-tropolon (9f).

Trén pho 'H-NMR cua hop chat 9f xuat hién day du tin hiéu cong hudng cua
cac proton c6 mat trén phan tu. Gid tri cong hudng vung truong cao tai 1,20-1,26
ppm (12H, m) dugc gan cho 12 proton cua 4 nhom metyl cua 2 nhém iso-propyl
trén vong tropolon. Tin hi¢u seplet cua 1H & 2.69 ppm va 3.47 ppm la ctua cac
proton gin véi cacbon no trén nhom iso-propyl. Cac tin hiéu dublet cia 1H tai
6,58 ppm va 6,62 ppm dugc xac dinh 1a cta hai proton trén vong tropolon. Céc tin
hiéu multiplet cia 1H & vung trudng thip tai 7.46-7.52 ppm, tai 7.77-7.80 ppm, tai
7.87-7.92 ppmla cta 03 proton & cac vi tri tir s 5,7,8 trén vong quinolin. Tin hiéu
singlet tai 8.27 ppm 1a ctia proton & vi tri sb 3 trén vong quinolin. Dic biét, tin hiéu

cong huong singlet tai 18,20 ppm la dac trung cua proton ciia nhoém OH trén vong
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tropolon c6 lién két hydro bén virng v6i nguyén tir N trén vong quinolin, day 1a tin
hiéu dic trung cua cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phé MS c¢6 tin hiéu cia
385 [M*]. Trén pho IR c6 xuét hién cac tin hiéu dic trung cua cic nhom chirc c6
mit trong phn tir. Tin hiéu hép thy tai 3121 cm™ dic trung cho nhém OH tropolon.
Tin hi€u hép thu manh tai 1621 cm™ dic trung cho nhom C=0. Ttr cac dir liéu phé
thu dugc ta c6 thé khang dinh chat thu duoc 1a 9f nhu du kién.

Tong hop 2-(6-flo-4-cloquinolin-2-yl)-5,7-diisopropyl-4-nitro-1,3-tropolon (10f).

Trén pho 'H-NMR cua hop chat 10f xuat hién day du tin hiéu cong huong
cua cac proton c6 mat trén phan tr. Gia tri cong hudng vung truong cao tai 1,21-
1,22 ppm (12H, m) dugc gan cho 12 proton ctia 4 nhom metyl ctia 2 nhoém iso-
propyl trén vong tropolon. Tin hi€u seplet ctia 1H & 2.73 ppm va 3.43 ppm la cua
céc proton gan voi cacbon no trén nhom iso-propyl. Tin hiéu singlet ciia 1H tai
6,44 ppm duoc xac dinh 1a cia proton trén vong tropolon. Cac tin hi¢u multiplet &
vung truong thap tai 7.52-7.58 ppm cua 1H, tai 7.80-7.85 ppm ctia 2HIa cua 03
proton & cac vi tri s6 5, s6 7 va sd 8 trén vong quinolin. Tin hiéu singlet tai 8.43
ppm 1a cua proton & vi tri s6 3 trén vong quinolin. Pac biét, tin hi€u cong hudng
singlet tai 19,46 ppm la dac trung cua proton cua nhém OH trén vong tropolon c6
lién két hydro bén viing véi nguyén tar N trén vong quinolin, day l1a tin hiéu dic
trung cta cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd MS c6 tin hiéu cua 430
[M*]. Trén pho IR c6 xuét hién cac tin hiéu dic trung cta cac nhom chiic ¢6 mat
trong phan tir. Tin hi¢u hép thu tai 3119 cm™ dic trung cho nhém OH tropolon. Tin
hiéu hép thu manh tai 1620 cm™ dic trung cho nhém C=0. Ngoai ra, tin hiéu hép
thu cudng d6 manh tai 1527 cm™ dic trung cho nhom NO2. Tt céc dir liéu phé thu
duogc ta c6 thé khang dinh chat thu duoc 13 10fnhu dy kién.

Tong hop 2-(8-metyl-4-cloquinolin-2-yl)-5,7-diisopropyl-1,3-tropolon (9g).

Trén phd 'H-NMR cua hop chat 99 xuit hién diy du tin hiéu cong hudng
cua cac proton c6 mat trén phan tir. Gia tri cong hudng vung trudong cao tai 1,19-
1,23 ppm (12H, m) dugc gan cho 12 proton cia 4 nhém metyl ciia 2 nhom iso-
propyl trén vong tropolon. Tin hi¢u singlet ciia 3H tai 2.74 ppm 1a cua nhoém metyl
tai vi tri sb 8 trén vong quinolin.Tin hiéu seplet ciia 1H & 2.66 ppm va 3.47 ppm la

clia cac proton gan véi cacbon no trén nhom iso-propyl. Cac tin hiéu dublet cua 1H
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tai 6,49 ppm va 6,63 ppm dugc xac dinh la cua hai proton trén vong tropolon. Cac
tin hiéu triplet ctia 1H & 7.47 ppm 1a ctia proton & vi tri s6 6, dublet tai 7.60 ppm 1a
proton & vi tri s6 7, dublet tai 8.00 ppm la proton & vi tri s6 5 trén vong quinolin.
Tin hiéu singlet tai 8.37 ppm 1a ctia proton & vi tri s6 3 trén vong quinolin. Dic biét,
tin hiéu cdng hudng singlet tai 19,53 ppm la dic trung ctia proton cia nhom OH trén
vong tropolon ¢6 lién két hydro bén viing v6i nguyén tir N trén vong quinolin, diy
3 tin hiéu dic trung cua cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd MS ¢6 tin hiéu
ctia 381 [M*]. Trén pho IR c6 xuat hién cac tin hiéu dic trung ciia cac nhom chirc co
mat trong phan tir. Tin hiéu hap thu tai 3116 cm™ dic trung cho nhém OH tropolon.
Tin hiéu héip thu manh tai 1635 cm™ dic trung cho nhém C=0. T céac dit liéu phé
thu dugc ta c6 thé khang dinh chat thu duoc 1a 9g nhu dy kién.

Ngoai ra, ciu tric phan tir hop chéat 2-(4-clo-8-metylquinolin-2-yl)- 5,7-
di(iso-propyl) -1,3-tropolon (99) & trang thai don tinh thé con duoc xac dinh bang
phuong phéap phan tich X-ray mo ta trén hinh 3.4.

Hinh 3.4. Cdu tric hop chat 2-(4-clo-8-metylquinolin-2-yl)- 5,7-di(iso-propyl)
-1,3-tropolon (99g). P6 dai lién két (A): O(1)-C(1) 1.239(4), O(2)-C(3) 1.334(4),
O(2)-H(2) 0.8518, N(1)-C(8) 1.349(4), C(1)-C(2) 1.470(5), C(1)-C(7) 1.486(5),
C(2)-C(3) 1.405(5), C(2)-C(8) 1.462(5), C(3)-C(4) 1.454(5), C(4)-C(5) 1.345(5),
C(5)-C(6) 1.452(5), C(6)-C(7) 1.344(5), C(8)-C(9) 1.433(5); Goc lién két (°): C(3)-
0O(2)-H(2) 96.8, O(1)-C(1)-C(2) 121.2(3), C(3)-C(2)-C(1) 122.0(3), C(3)-C(2)-C(8)
120.4(3), O(2)-C(3)-C(2) 121.2(3), N(1)-C(8)-C(2) 117.4(3).
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Tong hop 2-(8-metyl-4-clogquinolin-2-yl)-5,7-diisopropyl-4-nitro-1,3-
tropolon (10g).

Trén phd 'H-NMR cua hop chat 10g xuét hién day du tin hiéu cong huong
cua cac proton ¢6 mat trén phan tir. Gia tri cong hudng vung truong cao tai 1,20ppm
(12H, s) dugc gan cho 12 proton cua 4 nhom metyl ciia 2 nhom iS0-propyl trén
vong tropolon. Tin hi€u seplet cua 1H ¢ 2.70 ppm va 3.42 ppm la cua cac proton
gin v6i cacbon no trén nhom iso-propyl. Tin hiéu singlet ctia 3H tai 2.73 ppm la cia
nhom metyl tai vi tri s6 8 trén vong quinolin. Tin hiéu singlet ctia 1H tai 6,36 ppm
duogc xac dinh 1a ctia proton trén vong tropolon. Céc tin hi€u triplet cia 1H ¢ 7.53
ppm 1a ctia proton & vi tri s6 6, dublet tai 7.65 ppm 1a proton & vi tri s6 7, dublet
tai 8.03 ppm 13 proton & vi tri s6 5 trén vong quinolin. Tin hiéu singlet tai 8.45 ppm
la cua proton & vi tri sb 3 trén vong quinolin. Pac biét, tin hi¢u cong hudong singlet
tai 19,02 ppm la dic trung cia proton cia nhom OH trén vong tropolon c6 lién két
hydro bén viing v6i nguyén tir N trén vong quinolin, day 14 tin hiéu dic trung cia
cac 2-(quinolin-2-yl)-1,3-tropolon. Trén phd MS c¢6 tin hiéu ctia 426 [M*]. Trén phd
IR ¢6 xuat hién cac tin hiéu dic trung ctia cac nhdm chirc ¢6 mat trong phan tir. Tin
hiéu hép thu tai 3130 cm™ dic trung cho nhém OH tropolon. Tin hiéu hép thu manh
tai 1612 cm™ dic trung cho nhom C=0. Ngoai ra, tin hiéu héip thu cuong do manh
tai 1531 cm® dic trung cho nhém NO2. Tir cac dit liéu phé thu duoc ta co6 thé khéng
dinh chat thu duoc 1a 10gnhu dy kién.

3.3.3. Tong hop mét sé din xudt 2-(quinolin-2-y1)-4,5,6,7-tetraclo-1,3-tropolon
(11a-h) va 2-(quinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12a-h)

Két qua phan tGng giira 3,4,5,6-tetraclo-1,2-benzoquinon 3c véi mot sb 2-
metylquinolin 6a-eva 7a-e trong axit axetic 99,9% & nhiét d6 tir 25-30°C tao ra san
pham 1a cic dan xuadt twong ung cua 2-(quinolin-2-yl)-4,5,6,7- tetraclo-1,3-
tropolone 11a-h, con phan ng trong dioxan tao san phim twong tGng la cic din
xuat cua 2-(quinolin-2-yl)- 5,6,7- triclo-1,3-tropolone 12a-e.Co ché phan tmg dugc
mo ta theo so dd sau.

So do 3.13;
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R=H, NO; R! = H, Cl, CHg; R? = HCl, CH,
12a-¢

Co ché phan ung tuong tu véi phan tng tao 5,7-di(tert-butyl)-1,3-tropolon
8a-g dé tao ra san pham twong ung la 2-(quinolin-2-yl)-4,5,6,7-tetraclo-1,3-
tropolone 11a-h. Con phan tng trong dung moi dioxan ¢ nhié¢t do s6i da xay ra
phan tng tach phan tir HC1 ¢ giai doan cudi tao ra san pham 12a-e.

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

So do 3.14:
RE ¢l
R2
CH3COOH
25-30 °C
R .
6ab de 3 11a-h CH; H 0 Cl
7a,b,d,e 1 ) 3
R" = H, NO,; R° = H, Cl, CHsz; R° = H,Cl, CHs. ca ¢

Téng hop 2-(4-clo-8- metyl quinolin -2- yl)- 4,5,6,7- tetraclo -1,3-troplon (11a):

Trén pho 'H-NMR cila hop chat 11a xuat hién day du tin hiéu cong huong
cua cic proton cd mdt trén phan tir. Tin hi¢u cta 3 proton singlet tai 2,82 ppm la
dic trung cong hudng ciia proton nhom metyl lién két v6i nhan thom & vi tri s6
8. Tin hi¢u triplet ctia 1 proton tai 7,59 ppm la tin hi€u cta proton & vi tri s 6°
trén vong quinolin do twong tac véi 02 proton & vi tri s6 5° va s6 7°. Hai tin hi¢u
doublet tai 7,72 ppm (c6 hiang sb twong tac J = 7,5 Hz) va tin hiéu doublet tai

8,09 ppm (c6 hang sb twong tac J = 8,0 Hz) 13 dic trung cia proton nhan thom
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duoc gan cho vi tri H-7’ va H-5" trén vong quinolin do chung déu c6 twong tac
vo1 proton & vi tri s6 6°. Tin hiéu singlet ciia 01 proton thé hién tai 7,33 ppm (s,
1H) duoc gan cho vi tri H-3’ trén vong quinolin. Tin hiéu cong hudng singlet tai
vung trudng rat thip 17,35 1a dic trung cta proton cua nhom OH enol c6 lién két
hydro bén virng.

Phd 3C-NMR cuia hop chit 11a xuét hién day du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phén tir bao gdm tin hiéu cta cac nhom cacbonyl, tin hiéu cta
nhoém bio hoa va nhan thom. Tin hiéu cong huong ving trudng thap tai 170,5 ppm
1a ddc trung ciia nhom cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cong hudng cta 15 nguyén tor cacbon, trong d6 cé 4 tin hi¢u dic trung cua
nhom CH tai 123,9 ppm la cta C-3°, 123,0 ppm dugc gan cho C-6’, 119,8 ppm
dugc gan cho C-5°, tai 118,9 ppm dugc gan cho C-7’.

Con lai la 11 tin hiéu dac trung cua cacbon bac 4 thom trong do tin hi€u cong
hudng tai 156,7 ppm la dic trung ciia cacbon bac 4 thom lién két v6i nhém c6 chira
nguyén tor oxy nhu vay tin hi€u nay dugc gan cho vi tri C-3 trén khung tropolon; tin
hiéu cong huong tai 151,1 ppm va 148,3 ppm duoc gan cho vi tri C-2” va C-9’ trén
khung quinolin. Cac tin hiéu ctia C bac 4 lién két véi clo duoc xac dinh twong Gng &
cac vi tri turong ung trén vong quinolin va vong tropolon nhu 135,9 (C-7); 134,2 (C-
6); 134,1 (C-4’); 130,7 (C-4); 128,5 (C-5). Cac tin hiéu ctuia cacbon vong thom chi
lién két voi C duge xac dinh 1a cac tin hiéu 112,5 (C-8°); 110,7 (C-10°). Tin hiéu
cong hudng nhom metyl cia quinolin tai 17,57 ppm.

Trén phd MS cua hop chét 11a xuat hién tin hiéu ciia [M+HCI]* = 469,9.

Tir phan tich dir liéu phd 'H-NMR va 3C-NMR va MS trén cho phép ching
t6i khang dinh cu trac cta hop chat 11ala 2-(4-Clo-8-metylquinolin-2-yl)-4,5,6,7-
tetraclo-1,3-tropolon.

Téng hop 2-(5-nitro-4-clo-8-metylquinolin-2-yl)-4,5,6, 7-tetraclo-1,3-tropolon (11b):

Trén pho 'H-NMR cuia hop chat 11b xuét hién diy du tin hiéu cong hudng
cua cac proton c6 mat trén phan ti. Gia tr1 cong hudng vung truong cao tai 2,81
ppm 13 dic trung ctia nhom metyl lién két voi nhan thom duge gan cho nhém metyl & vi

tri s6 8 trén vong quinolin. Tin hiéu singlet & vi tri 8,45 ppm duoc xac dinh cta proton
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trén vong quinolin & vi tri s6 3°. Tin hiéu cong huéng singlet tai ving truong rat thip
17,81 1a dic trung ciia proton ciia nhém OH enol c6 lién két hydro bén viing.

Phd 3C-NMR cuia hop chéat 11b xuét hién day du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phén tir bao gém tin hiéu cta cac nhom cacbonyl, tin hiéu cua
nhom bao hoa va nhan thom. Tin hiéu cong hudng ving truong thap tai 173,8 ppm
1a dic trung ctia nhém cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cOng hudng cua 15 nguyén tir cacbon, trong d6 c6 3 tin hi¢u dédc trung cua
nhom CH tai 124,1 ppm la cua C-3°, 123,1 ppm dugc gan cho C-6’, 122,2 ppm
dugc gan cho C-7°. Con lai 1a 12 tin hi€¢u ddc trung cua cacbon bac 4 thom trong do6
tin hiéu cong huong tai 154,7 ppm la dac trung ctia cacbon bac 4 thom lién két voi
nhom c6 chira nguyén tor oxy nhu vay tin hiéu nay dugc gan cho vi tri C-3 trén
khung tropolon; tin hiéu cdng huong tai 151,6 ppm va 150,0 ppm dugc gan cho vi tri
C-2’ va C-9’ trén khung quinolin. Cac tin hi€u ctia C bac 4 lién két véi clo duge xéac
dinh tuong Ung & cac vi tri tuong ung trén vong quinolin va vong tropolon nhu 138,5
(C-7); 136,1 (C-6); 133,1 (C-4’); 132,6 (C-4); 132,0 (C-5). Cac tin hi¢u cua cac bon
vong thom chi lién két voi C duge xac dinh 1a céc tin hiéu 112,3 (C-8’); 110,7 (C-
10%). Tin hi€u cua cacbon ¢ 137,2 ppm dugc gan cho C-5’ trén vong quinolin lién
két v6i Nito. Tin hiéu cong hudng nhoém metyl ctia quinolin tai 18,90 ppm.

Trén phd MS ctia hop chat 11b c6 xuét hién tin hiéu ctia [M+H]* = 481,0.

Tir phén tich dit liéu phdé 'H-NMR va 3C-NMR va MS trén cho phép chiing
t6i khang dinh céu tric ctia hop chat 11b 1a 2-(5-nitro-4-Clo-8-metylquinolin-2-yl)-
4,5,6,7-tetraclo-1,3-tropolon.

Téng hop 2-(4-clo-7,8-dimetyl quinolin-2-yl)- 4,5,6,7- tetraclo -1,3-tropolon (11c):

Trén phd H-NMR ciia hop chat 11c xuat hién diy du tin hiéu cong hudng
cua cac proton c6 mat trén phan tir. Gia tri cong huong vung trudng cao tai 2,59
ppm va 2,71 ppm 1a dic trung ciia cac nhom metyl lién két v6i nhan thom duoc
gan cho nhom metyl & vi tri s6 7 va s6 8 trén vong quinolin. Hai tin hiéu doublet tai
7,50 ppm c6 hing s6 twong tac J = 8,5 Hz va doublet tai 7,98 ppm c6 J = 8,5 Hz 1a
dac trung cua proton nhan thom c6 tuong tdc octo-octo, hai proton nay dugc gan
cho vi tri H-6 va H-5 trén vong quinolin.Tin hiéu ving trudng thip ¢ dang singlet

tai 8,44 ppm cua 01 proton dugc gan cho proton & vi tri s6 3 trén vong quinolin.



63

Tin hiéu cong huéng cua nhom OH thuong thé hién & dang singlet tai ving
truong rat thip tir 17-19 ppm 1a ddc trung cua proton enol c6 lién két hydro bén
vitng, tuy nhién trong phép phan tich nay chung t6i khong thé kiém tra tai khu vu
d6 do cac didu kién khach quan. So sanh phd cua hop chit 11c v6i phd cua chét 6b
ching ta thiy r6 su bién mat cia tin hiéu nhom metyl & vi tri s6 2 do di tham gia
phan ing tao vong.

Pho 3C-NMR cuia hop chét 11c xuat hién hau hét tin hiéu cta cac nguyén tir
cacbon c6 mit trong phén tir bao gom tin hiéu ctia cdc nhom cacbonyl, tin hiéu cua
nhom bao hoa va nhan thom. Tin hiéu cong hudng ving truong thap tai 184,6 ppm
1a ddc trung cia nhém cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cong hudng cta 15 nguyén tor cacbon, trong d6 cé 3 tin hi¢u dic trung cua
nhoém CH tai 122,1 ppm la cua C-3°, 118,6 ppm dugc gan cho C-5°, tai 118,0 ppm
duoc gan cho C-6’. Con lai 1a 12 tin hi€u dac trung cia cacbon bac 4 thom trong dé
tin hi¢u cdng hudng tai 150,9 ppm la dédc trung ctia cacbon bac 4 thom lién két voi
nhom c6 chira nguyén tor oxy nhu vay tin hiéu nay dugc gan cho vi tri C-3 trén
khung tropolon; tin hi¢u cdng hudng tai 148,2 ppm va 142,9 ppm dugc gan cho vi
tri C-2” va C-9’ trén khung quinolin. Céc tin hiéu ctua C bac 4 lién két vai clo duogc
xac dinh tuong ung & cac vi tri tuong Ung trén vong quinolin va vong tropolon nhu
136,0 (C-7);130.3 (C-6); 126,9 (C-47);126,5 (C-4);125,9 (C-5). Cac tin hi¢u cua cac
bon vong thom chi lién két voi C duge xac dinh 14 cac tin hidu 122,3 (C-2);117,7(C-
7); 115,9 (C-8°);113,8 (C-10). Tin hi€éu cong hudng cuia cacbon hai nhoém metyl ctia
quinolin tai 13,5 ppm 1a & vi tri s6 7, con tai 21,1ppm la & vi tri s 8.

Trén phd MS cua hop chat 11c xuat hién day du cac tin hiéu cua [M]* =
449,7 va 02 tin hiéu dong vi tai [M+2]* = 451,7 va [M+4]*= 453,7 thé hién trong
phan tir c6 cac nguyén tr clo.

Trén pho IR cua hop chat 11c¢ xuat hién tin hiéu dic trung cta nhom C-H
nhan thom tai ving 3131,6 v/cm™ va nhém C=0 tai 1626 v/cm™.

Tir phan tich dit liéu phd 'H-NMR va 3C-NMR, MS va IR trén cho phép
chung t6i khang dinh cau trac cta hop chat 11c 1a 2-(4-clo-7,8-dimetylquinolin-2-
yl)-4,5,6,7-tetraclo-1,3-tropolon.
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Téng hop 2-(4-clo-5-nitro-7,8-dimetyl quinolin-2- yl)-4,5,6,7- tetraclo-1,3-
tropolon (11d):

Trén ph6 'H-NMR cutia hop chat 11d xuét hién day du tin hiéu cong hudng
cua cac proton c6 mat trén phan tir. Gia tri cong hudéng vung truong cao tai 2,62
ppm va 2,76 ppm 1a dic trung ciia cac nhom metyl lién két voi nhan thom duoc
gan cho nhém metyl & vi tri s6 7 va s6 8 trén vong quinolin. Tin hi¢u ving truong
thap ¢ dang singlet tai 7,58 ppm ctia 01 proton dugc gan cho proton & vi tri s6 3 trén
vong quinolin. Tin hiéu tai vung truong thap tai 8,40 ppm ctia mot proton dang
singlet duoc gan cho proton & vi tri s6 7 trén vong quinolin. Tin hiéu cong hudng
ciia nhom OH thuong thé hién & dang singlet tai ving trudng rat thap tir 17-19 ppm
1a ddc trung cta proton enol c6 lién két hydro bén viing, tuy nhién trong phép phan
tich nay ching toi khong thé kiém tra tai khu vi d6 do cac diéu kién khach quan. So
sanh phd cua hop chat 11d voi pho caa chit 7b chung ta thdy rd sy bién mat cua tin
hiéu nhém metyl & vi tri s6 2 do d4 tham gia phan Gmg tao vong.

Phd 3C-NMR cuia hop chét 11d xuét hién dy du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phan tir bao gdm tin hiéu cta cac nhom cacbonyl, tin hiéu cua
nhoém bio hoa va nhan thom. Tin hiéu cong huong ving trudng thap tai 184,8 ppm
1a ddc trung ciia nhom cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cong hudng cia 15 nguyén tr cacbon, trong d6 c6 2 tin hi¢u dac trung cua
nhém CH tai 122,9 ppm la cia C-3°, 121,9 ppm dugc gan cho C-6’.

Con lai 1a 13 tin hi¢u dac trung cua cacbon bac 4 thom trong do tin hi¢u cong
hudng tai 151,4 ppm la dic trung ciia cacbon bac 4 thom lién két voi nhom co chira
nguyén tor oxy nhu vay tin hi€u nay dugc gan cho vi tri C-3 trén khung tropolon; tin
hi€u cong huong tai 144,7 ppm va 143,7 ppm duoc gén cho vi tri C-2° va C-9’ trén
khung quinolin.

Céc tin hiéu ctia C bac 4 lién két véi clo dugc xac dinh twong (mg & céc vi tri
tuong rng trén vong quinolin va vong tropolon nhu 142,1 (C-7); 131.8 (C-6); 130,4
(C-47);129,3 (C-4);127,1 (C-5);Céac tin hiéu ctia cac bon vong thom chi lién két véi
C duoc xac dinh la cac tin hiéu 124,8 (C-2);113,5(C-7"); 112,2 (C-8°);110,7 (C-

10%). Tin hi€u cua cacbon ¢ 137,1 ppm dugc gan cho C-5’ trén vong quinolin lién
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két v6i Nito. Tin hiéu cong huong hai nhom metyl & vi tri s& 7 va sb 8 trén vong
quinolin xuét hién twong mg tai 14,6 ppm va 20,9 ppm.

Trén phd MS cua hop chit 11d xuit hién day du cac tin hiéu cua [M]* =
494.8 va 02 tin hiéu ddng vi tai [M+2]* = 496,8 va [M+4]*= 498,8 thé hién trong
phan tir ¢ cac nguyén tr clo.

Trén phd IR cua hop chat 11d xuét hién tin hiéu dic trung ctia nhém C-H
nhan thom tai ving 3049,6 v/cm™ va nhém C=0 tai 1641 v/cm™.

Tir phén tich dit liéu phé 'H-NMR va BC-NMR, MS va IR trén cho phép
ching toi khiang dinh cdu tric ctua hop chat 11d la 2-(5-nitro-4-clo-7,8-
dimetylquinolin-2-yl)-4,5,6,7- tetraclo -1,3-tropolon.

Téng hop 2-(4,7-diclo-8-metylquinolin-2-yl)-4,5,6,7-tetraclo-1,3-tropolon (11e)

Phocong huong *H NMR (CDCls, & ppm, J/Hz) ciia chat 11e cho thiy tin
hiéu singlet tai 2,85 ppm 1a dic trung cta cic nhom metyl lién két véi nhan thom
duoc gan cho nhom metyl & vi tri s6 8 trén vong quinolin. Hai tin hiéu dang dublet
tai ving truong thap tai 7.67 ppm va 8,01ppm duogc gan cho proton ¢ vi tri s6 6 va
s6 5 trén vong quinolin. Tin hiéu ving trudng thip ¢ dang singlet tai 8,45 ppm cta
01 proton dugc gan cho proton & vi tri s6 3 trén vong quinolin. So sanh pho cua hop
chét 11evéi pho cia chat 6d chung ta thdy rd sy bién mét cua tin hiéu nhém metyl &
vi tri s6 2 do da tham gia phan tng tao vong tropolon. Tt nhimg dir kién vé cac phd
ghi dugc két hop tham khao pho cta cac hop chat twong ty ching t6i xac dinh chat
tong hop duoc chinh 13 hop chéat 11eda du kién.

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

Phocong huong "H NMR cua chat 11f cho thay tin hiéu singlet tai 2,90 ppm
1a ddc trung ctia cac nhom metyl lién két v6i nhan thom duoc gan cho nhom metyl
& vi tri s6 8 trén vong quinolin. Tin hiéu dang singlet tai ving truong thap tai 7,76
ppm dugc gan cho proton & vi tri s 6 trén vong quinolin. Tin hiéu ving truong thip
& dang singlet tai 8,43 ppm cta 01 proton dugc gan cho proton & vi tri sd 3 trén
vong quinolin. So sanh phd ctia hop chat 11f véi phd cua chat 7d chung ta thiy 1
su bién mat cta tin hiéu nhom metyl & vi tri s6 2 do da tham gia phan tng tao vong

tropolon. Tir nhitng dit kién vé cac phd ghi duoc két hop tham khao phd cua cac
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hop chét twong ty chung t6i xac dinh chét tong hop duoc chinh 13 hop chit 11fda dy
kién.
Téng hop 2-(4,6-diclo-8-metylquinolin-2-yl)-4,5,6,7- tetraclo-1,3-tropolon (11g).
Trén phd 1H-NMR cua hop chit 11g xuat hién day du tin hiéu cong huong

cua cac proton c6 mat trén phan tu. Gia tri cong hudng vung truong cao tai 2,80
ppm la dic trung ciia nhém metyl lién két v6i nhan thom duge gan cho nhém metyl
& vi tri s6 8 trén vong quinolin. Tin hiéu ving truong thip & dang singlet tai 7,69
ppm cia 01 proton dugc gan cho proton & vi tri s6 3 trén vong quinolin. Hai tin hiéu
tai ving truong thap tai 8,07 ppm ctia mot proton dang doublet c6 hing sé tuong
tac J = 1,0 Hz va tai 8,50 ppm ctia mot proton dang doublet c6 hang so twong tac J
= 1,0 Hz do tuwong tac spin-spin duoc gan cho 1an lugt cac proton & vi tri s6 5 va sb
7 trén vong quinolin. Tin hiéu cong hudng singlet tai ving truong rat thap 17,62 1a
dic trung clia proton ciia nhém OH enol c6 lién két hydro bén viing

Phd 3C-NMR cuia hop chat 11g xuat hién day du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phan tir bao gdbm tin hiéu cta cac nhém cacbonyl, tin hiéu cua
nhom bao hoa va nhan thom. Tin hiéu cong hudng ving truong thap tai 184,6 ppm
1a ddc trung ctia nhém cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cOng hudng cua 15 nguyén tir cacbon, trong d6 c6 3 tin hi¢u dédc trung cua
nhom CH tai 123,8 ppm la ctia C-3°, 122,1 ppm dugc gén cho C-5°, tai 119,9 ppm
duogc gan cho C-7°. Con lai 1a 12 tin hi€u ddc trung cia cacbon bac 4 thom trong dé
tin hi¢u cong huodng tai 153,8 ppm la dédc trung ctia cacbon bac 4 thom lién két voi
nhom c6 chira nguyén tor oxy nhu vay tin hiéu nay dugc gan cho vi tri C-3 trén
khung tropolon; tin hi¢u cong hudng tai 151,1 ppm va 146 ppm dugc gan cho vi tri
C-2’ va C-9’ trén khung quinolin. Céc tin hi€u cua C bac 4 lién két véi clo duge xéc
dinh tuong Umg & cac vi tri twong Ung trén vong quinolin va vong tropolon nhu
134,6 (C-7);134.5 (C-6);133,5 (C-6);130,7 (C-4");130,3 (C-4);129,6 (C-5). Cac tin
hiéu cua cac bon vong thom chi lién két voi C duoc xac dinh 1a cac tin hiéu 115,0
(C-8);110,8 (C-10"). Tin hiéu cong hudéng nhom metyl ctia quinolin tai 17,50 ppm.

Trén phd MS cta hop chit 11g xuét hién tin hiéu caa [M]* = 469,9 thé hién

trong phan tir c6 nhiéu nguyén ti clo.
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Ttr phan tich dit liéu phd 'H-NMR va ¥ C-NMR va MS trén cho phép chiing
t6i khang dinh cdu tric cua hop chat 11g 1a 2-(4,6-diclo-8-metylquinolin-2-yl)-
4,5,6,7- tetraclo-1,3-tropolon.

Téng hop 2-(5-nitro-4,6-diclo-8-metylquinolin-2-yl)-4,5,6,7- tetraclo-1,3-tropolon (11h).

Trén phd 'H-NMR cuta hop chit 11hxuat hién day du tin hiéu cong hudng
cua cac proton c6 mat trén phan ti. Gia tri cdng hudng vung truong cao tai 2,78
ppm la dic trung ciia nhém metyl lién két v6i nhan thom duge gan cho nhém metyl
& vi tri s0 8 trén vong quinolin. Tin hiéu ving truong thip & dang singlet tai 7,76
ppm cua 01 proton dugc gan cho proton & vi tri s6 3 trén vong quinolin. Tin hiéu tai
ving truong thap tai 8,40 ppm ciia mot proton dang singlet duoc gan cho proton &
vi tri s6 7 trén vong quinolin. Tin hiéu cong hudng singlet tai ving trudng rat thap
18,60 1a dic trung cta proton ciia nhém OH enol c6 lién két hydro bén vimg.

Pho 3C-NMR ctia hop chéat 11h xuat hién day du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phén tir bao gém tin hiéu cta cac nhom cacbonyl, tin hiéu cua
nhoém bio hoa va nhan thom. Tin hiéu cong huong ving trudng thap tai 188,5 ppm
1a ddc trung ciia nhom cacbonyl trén khung tropolon. Trong tin hiéu ving thom xuét
hién cong hudng cta 15 nguyén tr cacbon, trong d6 cé 2 tin hi¢u dic trung cua
nhém CH tai 126,1 ppm la ctia C-3°, 124,7 ppm dugc gan cho C-7’.

Con lai 1a 13 tin hiéu ddc trung cuia cacbon bac 4 thom trong do tin hiéu cong
huong tai 171,8 ppm 1a dic trung ctia cacbon bac 4 thom lién két voi nhém c6 chira
nguyén tir oxy nhu vay tin hiéu nay dugc gan cho vi tri C-3 trén khung tropolon; tin
hiéu cong huong tai 154,9 ppm va 150,8 ppm duoc gén cho vi tri C-2° va C-9’ trén
khung quinolin. Céc tin hi€u cia C bac 4 lién két véi clo duge xac dinh tuong Ung &
cac vi tri trong ung trén vong quinolin va vong tropolon nhu 140,1 (C-7); 139.8 (C-
6’); 137,1 (C-6); 136,6 (C-4); 133,4 (C-4); 132,1 (C-5). Cac tin hi€u cta cac bon
vong thom chi lién két voi C duoe xac dinh 1a céc tin hiéu 116,1 (C-8%); 112,7 (C-
10%). Tin hi€u cua cacbon ¢ 138,7 ppm dugc gan cho C-5’ trén vong quinolin lién
két v&i Nito. Tin hiéu cong huong nhoém metyl ciia quinolin tai 18,80 ppm.

Trén pho MS ciia hop chat 11h xuat hién day du cac tin hiéu coa [M]* =
514,9 va 02 tin hiéu dong vi tai [M+2]* = 516,9 va [M+4]* = 518.9 thé hién trong

phan tir c6 cac nguyén tur clo.
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Ttr phan tich dit liéu phd 'H-NMR va ¥ C-NMR va MS trén cho phép chiing
t6i khang dinh ciu trac ctua hop chat 11h 1a 2-(5-nitro-4,6-diclo-8-metylquinolin-2-
yl)-4,5,6,7- tetraclo -1,3-tropolon.
3.3.3.2. Tong hop 2-(quinolin-2-yl)- 5,6,7-triclo-1,3-tropolon (12a-€):

So d6 3.15:

Rt cl Cl
R o) cl
\ -
+ Dioxan
3 o~ 0
R N~ SCH; O cl t
CHs Cl
6c-e
7c-e 3c

Cl

R! = H, NO,; R? = H, Cl, CHg; R® = H,CI, CHs.
Téng hop 2-(4-clo-6,8-dimetylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12a).

Trén phd H-NMR cia hop chat 12a xuat hién ddy du tin hiéu cong hudng
cua cac proton c6 mat trén phan tir. Tin hiéu cong hudng singlet cia 3 proton tai
2,56 ppm va cia 3 proton tai 2,74 ppm la dic trung cia nhom metyl lién két véi
nhan thom dugc xac dinh la cdc nhoém metyl trén vong quynolin & cac vi tri tuong
ng 12 s6 8 va s6 6. Tin hiéu ving truong thap ¢ dang singlet cia mot proton tai
7,08ppm , moQt proton tai 7,53ppm va mdt proton tai 7,85 ppm la dac trung cua
proton nhan thom dugc gan cho cac vi tri trén vong quinolin twong Gng tai vi tri s0
3, 86 7 va sb 5. Tin hiéu con lai & dang singlet cua 1H tai 8,53ppm dugc gan cho
proton trén vong tropolon & vi tri s6 4. Tin hiéu ctia nhém OH thudng xuét hién tai
ving trudng rat thap tir 17-19ppm do tao lién két hydro bén viing.

Phd 3C-NMR cuia hop chit 12a xuat hién day du tin hiéu cua cac nguyén tir
cacbon c6 mit trong phén tir bao gdm tin hiéu ctia cac nhom cacbonyl, tin hiéu cua
nhom bao hoa va nhan thom. Tin hiéu cong hudng ving truong thap tai 183,5 ppm
1a didc trung cia nhom cacbonyl trén khung tropolon. Trong tin hi¢u ving thom xuat
hién cong hudng cua 15 nguyén tir cacbon, trong d6 c6 4 tin hi¢u dac trung cua
nhém CH tai 126,9 ppm la cua C-4, 126,4 ppm dugc gén cho C-3°, tai 125,1 ppm
dugc gan cho C-6, tai 124,4 ppm dugc gan cho C-5’. Con lai 1a 10 tin hi¢u dac
trung cua cacbon bac 4 thom trong doé tin hi€u cong hudng tai 152,2 1a dac trung
ctia cacbon bac 4 thom lién két véi nhom c6 chira nguyén tir oxy nhu vy tin hiéu

nay dugc gan cho vi tri C-3 trén khung tropolon; tin hi€u cong hudng tai 146,7 ppm
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va 138,0 ppm duogc gan cho vi tri C-2° va C-9’ trén khung quinolin. C4c tin hi¢u ctuia
C bac 4 lién két véi clo dugc xac dinh tuong trng & cac vi tri tuong Gng trén vong
quinolin va vong tropolon nhu 137,9 (C-7);135,7 (C-6); 135,4 (C-4");133,5 (C-5).
Céc tin hi€u cua cac bon vong thom chi lién két v6i C duoc xac dinh 1 cac tin hiéu
129,3 (C-2);123,9(C-7°); 121,9 (C-8");119,8 (C-10’). Tin hi€u cong hudng cua
cacbon hai nhém metyl ctia quinolin tai 17,6 ppm 13 ¢ vi tri s6 7, con tai 21,7ppm la
& vi tri 0 8.

Trén pho MS cua hop chat 12a xuét hién day du cac tin hiéu cta [M]* =
449.5 va 02 tin hiéu dong vi tai [M+2]* = 451,7 va [M+4]* = 453,7 th¢é hién trong
phan tir c6 cac nguyén tir clo.

Tir phén tich dir liéu pho 'H-NMR va 13C-NMR va MS trén cho phép chiing
t6i khiang dinh cdu tric cua hop chit 12a 1a 2-(4-clo-6,8-dimetylquinolin-2-yl)-
5,6,7-triclo-1,3-tropolon.

Tong  hop  2-(5-nitro-4-clo-6,8-dimetylquinolin-2-yl)-5,6,7-triclo-1,3-
tropolon (12Db).

Trén phd 'H-NMR cuta hop chat 12b xuét hién day du tin hiéu cong
hudng cua cac proton c6 mat trén phan ti. Tin hi¢u cong huong singlet ctua 3
proton tai 2,45 ppm va cua 3 proton tai 2,76 ppm la dic trung cua nhém metyl
lién két véi nhan thom duge xac dinh 13 cic nhom metyl trén vong quynolin &
cac vi tri twong tng 1 s6 8 va s6 6. Tin hiéu ving truong thip ¢ dang singlet
cua mot proton tai 7,17ppm va mot proton tai 7,59ppm la ddc trung cua
proton nhan thom dugc gan cho céc vi tri trén vong quinolin tuong g tai vi
tri s6 3 va sd 7. Tin hiéu con lai & dang singlet cua 1H tai 8,41ppm duoc gan
cho proton trén vong tropolon & vi tri sé 4. Tin hiéu cia nhém OH thudng
xuat hién tai ving truong rat thap tir 17-19ppm do tao lién két hydro bén
vung.

Pho C-NMR cuia hop chat 12b xuat hién day du tin hiéu cua cac
nguyén tir cacbon c¢6 mat trong phan tir bao gdm tin hiéu ctia cdc nhom
cacbonyl, tin hi¢u cua nhom bao hoa va nhan thom. Tin hi¢u cong huong

ving truong thap tai 181,9ppm 1a dic trung ctia nhom cacbonyl trén khung
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tropolon. Trong tin hiéu ving thom xuat hién cong hudng cia 15 nguyén tir
cachon, trong d6 c6 3 tin hiéu dac trung cua nhém CH tai 132,6 ppm la cia
C-4, 131,4 ppm dugc gan cho C-3°, tai 130,2 ppm dugc gan cho C-7°. Con lai
l1a 10 tin hi€u dac trung cia cacbon bac 4 thom trong dé tin hi¢u cdng huong
tai 173,6 1a dac trung cua cacbon bac 4 thom lién két v6i nhém co chira
nguyén tir oxy nhu vay tin hiéu nay dugc gan cho vi tri C-3 trén khung
tropolon; tin hi€u cdng hudng tai 153,7 ppm va 143,99 ppm dugc gan cho vi
tri C-2” va C-9” trén khung quinolin. Céc tin hiéu ciia C bac 4 lién két véi clo
duogc xéac dinh tuong img & céc vi tri tuong Gng trén vong quinolin va vong
tropolon nhu 141,6 (C-7);136,3 (C-6); 135,0 (C-4");134,1(C-5). Cac tin hi¢u
ctia cic bon vong thom chi lién két véi C duoc xac dinh 13 céc tin hiéu 132,8
(C-2);123,8(C-6"); 115,8 (C-8");112,2 (C-10’). Tin hi€u cua cacbon ¢ 138,5
ppm duoc gan cho C-5’ trén vong quinolin lién két v&i Nito. Tin hiéu cong
huéng cta cacbon hai nhom metyl cua quinolin tai 17,7 ppm 1a & vi tri s6 7,
con tai 18,6ppm 1a & vi tri sb 8.

Trén phd MS cta hop chat 12b xuét hién day du cac tin hiéu cta [M]*
=494,5 va 02 tin hiéu dong vi tai [M+2]* = 496,6 va [M+4]*= 498,5 thé hién
trong phan tir c6 cac nguyén tu clo.

Tir phan tich dir liéu pho 'H-NMR va C-NMR trén cho phép chung
t6i khang dinh ciu trac cua hop chat 12b 1a 2-(5-nitro-4-clo-6,8-
dimetylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon.

Téng hop 2-(4,7-diclo-8-metylquinolin-2-yl)-5,6,7-triclo-1,3-tropolon (12c)

Pho cong huong 'H NMR chit 12¢ so sanh véi chat 6d cho thiy: Tin hiéu
phd ctia nhém CHs & vi tri s6 2 da bién mat, diéu d6 chimg t6 nhom nay da tham gia
phan tng. Tin hi¢u singlet & vi tri 2.84 ppm dugc gan cho nhém metyl & vi tri s6 8,
tin hiéu singlet & vi tri 7.12 ppm dugc gan cho proton & vi tri sb 4 trén vong
tropolon. Cac tin hi¢u dublet & 7.65 va 8,03 ppm, singlet & 8.46 ppm la nhiing
propon trén vong quinolin twong tmg & cac vi tri sd 6, sd 5 va sb 3. Trong trudng

hop nay, vi Iy do nao d6 trén phd khong thay xuat hién tin hiéu ciia nhom OH &
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vung truong thap. Tuy nhién nhimg dit 1iéu ph da dwa ra cling du ching minh cau
tric ciia chat 12¢ nhu du kién
Téng hop 2-(5-nitro-4,7-diclo-8-metylquinolin-2-yl)-5,6, 7-triclo-1,3-tropolon (12d)

Phé cong huéng 'H NMR chat 12d so sanh véi chat 7d cho thiy: Tin hiéu
phé ctia nhém CHs & vi tri s6 2 d3 bién mat, diéu d6 chimg t6 nhom nay di tham gia
phan tmg. Tin hiéu singlet & vi tri 2.91 ppm duoc gan cho nhom metyl & vi trf sd 8,
tin hiéu singlet & vi tri 7.20 ppm dwoc gan cho proton & vi tri sb 4 trén vong
tropolon. Cac tin hi€u singlet & 7,81 va 8.48 ppm la nhiing propon trén vong
quinolin tuong Gng & cac vi tri s6 6 va sb 3. Tin hiéu singlet & 18,89 ppm la tin hi¢u
duc trung ciia nhdm OH trén vong tropolon. Nhitng dir liéu pho di dua ra da chung
minh c4u trac cta chat 12d nhu du kién
Téong hop 2-(4,6-diclo-8-metylquinolin-2-y1)-5,6,7-triclo-1,3-tropolon (12c)

Pho cong huéng *H NMR chét 12e so sanh voi chat 6e cho thay: Tin hiéu
phd ctia nhém CHs & vi tri s6 2 d3 bién mat, diéu d6 chig t6 nhom nay di tham gia
phan tmg. Tin hiéu singlet & vi tri 2.79 ppm duoc gan cho nhém metyl & vi tri s0 8.
Tin hiéu singlet & vi tri 7.14 ppm duoc gan cho proton & vi tri sb 4 trén vong
tropolon. Cac tin hi¢u singlet & 7,70; 8.10 va 8,53 ppm la nhitng propon trén vong
quinolin twong tmg & cac vi tri s6 7, s 5 va s6 3. Trong truong hop nay, vi 1y do
nao do6 trén phd khong thay xuat hién tin hiéu ciia nhom OH & ving truong thap.
Tuy nhién nhitng dir liéu phd da dua ra ciing du ching minh cdu tric cua chat 12e
nhu du kién
3.4. Chuyén héa 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-1,3-

tropolon thanh pentalen.

So db 3.16:
Cl
H3C H3C AN
H2S0, HC o,
X CHs
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CH; H.

3 .04
H _
13 / t-Bu




72

(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).

Trong qua trinh nghién ctu chuyén héa cac din xuit di vong cua 1,3-
tropolon, chung t6i d phat hién mot phan tng chuyén hoa rat dic biét va tha vi. O
phan Gng nay, khi dun 2-(6,8-dimethyl-4-chloroquinolin-2-yl)-5,7-di(tert-butyl)-
1,3-tropolone8c trongH2SO4 dac ¢ nhiét @ 110 ° C trong thoi gian 7 ngay da thu
duge hop chat (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)-dione (13). Cau tric cta hop
chat 13 di duoc ching minh bing cic phwong phap phan tich hién dai nhu 'H
NMR, H-13C HMQC va HMBC, nhiéu xa don tinh thé X-ray. Co ché chuyén hoa

c6 thé mo6 phong nhu so do sau:

So d6 3.17:

Cl  Wagner - Meerewein
rearrangement  H,C

So sanh pho 'H NMR ctia chat 13 voi chat dau 8c ta thay rd su bién mat cia
tin hiéu ¢ 1,37ppm cua mot nhom tert-butyl, thay vao do6 1a ba tin hi€u ctia ba nhém
metyl & 1,29 ppm, 1,51 ppm va 2.40ppm. xuat hién tin hi¢u singlet ctia 01 proton &
3.20 ppm cua proton no, dic biét la su xuét hién tin hiéu singlet & 15,63 ppm cua
nhom NH thay vi tin hi¢u & 19,12 ppm cua nhém OH.

Ngoai ra, cdu trac phan t hop chat (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)-dione (13). ¢ trang thai don tinh thé dugc xac dinh bang phuong phap
phan tich X-ray.
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Hinh 3.5. Cau tric phén tir ciia (R,S)-2-(6,8-dimethyl-4-chloro-1H-quinolin-
2-ylidene)-5-tert-butyl-3,3,3a-trimethyl-3,3a-dihydropentalene-1,6(2H,6aH)-dione
13. P dai lién két (A) cia C2) - C (9) 1a 1.412 A, O (1)-C (1) =1.265,C (1) - C
(2)=1,408,C (9) - C (10) = 1,432 va C (10) - C (11) = 1,37 A. N(1)...H(1) = 0.88
(7), N(1)...0(1) = 2.621 (5), H(1)...0(2) = 1.90 A.

3.5. Két qua thir hoat tinh ddc té bao

Phuong phap thir kha ning gay doc té bao in vitro duoc Vién Ung thu Qudc
gia Hoa ky (NCI) x4c nhéan 1a phép thir giy doc té bao chudn nhim 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 & ngudi duoc cung cip tir bd suu tip gidng 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 (sir dung moi trudng RPMI 1640 cho cac dong
té bao HepG2, MCF7, KB; mdi trudng DMEM cho LU-1). Tiép theo, méu thi

nghiém duoc bd sung vao giéng & cac néng d6 128 pg/ml; 32 pg/ml; 8 pg/ml; 2
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ng/ml va 0,5ug/ml. U dia ¢ diéu kién: 37° C, 5% CO; trong3 ngay, giéng d6i chimg
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 cay 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
(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 cia mét s6 miu 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 chit 8h hau nhu khong thé
hién hoat tinh gdy ddc té bao ddi vdi cac dong té bao ndi trén, cé thé do c6 chira cac
nhém tert-butyl ¢6 cau tric rat 16n. Tuy nhién, khi chung tat hay thé cic nhém tert-
butyl bang cac nguyén tir clo thi hoat tinh sinh hoc ting 1én rit 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 13 ung thu biéu moé KB, té bao ung thu gan Hep-G2va té bao ung thu
phdi LU.

T6t nhat 12 hop chat 11b wc ché véi ndng d6 nho hon Elipticine voi ca ba
dong, cu thé: Kha nang wrc ché cua 11b sy phat trién cta té bao ung thu biéu mé 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 voi ellipticine 1a 0,42 pg/ml),
tham chi dbi v6i dong té bao ung thu vaiMCEF-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). Dy 1a
truong hop dic biét, rat hiém gip cac hop chét dat duoc kha ning nhu véy.

Hop chat 11h ciing théhién hoat tinh rat an tuong, cac nong do trc 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 phdi LU (ndng d6 ICso= 2,57ug/ml so véi ellipticine 14 0,42 pg/ml), tham
chi dbi v6i dong té bao ung thu vaMCF-7 thi chit 11b ciing thé hién kha ning e ché
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tuyét voi (ndng do ICso= 5,25pg/ml so véi ellipticine 13 0,43pug/ml). Pay ciing 13 két
qua rat tot va cling c6 thé néi ddy 1a mot truong hop dic biét, rat hiém gip cac hop
chét dat dugc kha nang nhu vay.

Déi v6i mot sb mau thir 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 tuong, cac ndng do tc ché ciing
sp si ellipticine, cy thé: Kha niang 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 1 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 1 0,42 pg/ml), tham
chi d6i v6i dong té bao ung thu vaMCF-7 thi chat 12b ciing thé hién kha ning e ché
tuyét voi (ndng do 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 day 1a mot truong hop dic biét, rat hiém gip cac
hop chét dat duoc kha ning nhu viy.

Do6i v6i hop chat 12d, mic du chi kiém tra voi 02 dong té bao 1a KB va LU
nhung cho thiy két qua ciing rat kha quan, cu thé: Kha ning e ché cua 12d sy phat
trién cia té bao ung thu biéu mdé KB (néng d6 1Cso< 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 pg/ml). Chi sb nay ciing duoc xem 14 rat tot d6i voi mot hop chat hiru co.

Nhu vay, ching ta ¢ thé thy ring trong sé cac mau thir thi cac tropolon 11b,
11h,12bva 12d 1a nhiing chét cé trién vong tuyét voi cho nghién ciru cac hop chat

chéng ung thu méi. Can phai dau tu
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KET LUAN

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

- b téng hop duoc 10 dan xuit quinolin tir cac aniline twong tmg, trong d6 c6
04 quinolin mai.

- D3 tong hop duwogc 08 din xuit 2-(quinolin-2-yl)-5,7-di(tert-butyl)-1,3-
tropolon, trong d6 c6 04 dan xuat méi.

- P3 tong hop duoc 07 dan xuit méi cua 2-(quinolin-2-yl)-5,7-di(iso-propyl)-
1,3-tropolon.

- D3 tong hop duoc 07 din xuat moi cia 2-(quinolin-2-yl)-4-nitro-5,7-di(iso-
propyl)-1,3-tropolon.

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

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

- P chuyén hoa thanh cong hé vong 7 canh tropolon thanh hé vong pentalene,
mo ra mot huéng di méi trong téng hop hitu co.

- B3 nghién ctru xac dinh cdu tric cia cac hop chét thu duge bang cac phuong
phap pho hién dai nhu IR, NMR, MS va X-ray

- P4 nghién ctru hoat tinh gay ddc té bao in vitro trén 04 dong té bao ung thu ¢
ngudi 13 t& bao ung thu biéu moé 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 ciru da phét hién 04 mau tropolon c6 hoat tinh gay doc té bao
rat cao (sip si Elipticine), dic biét 1a tac dung 1én cac dong KB, Hep-G2 va LU. Trong
d6 c6 miu 11b céhoat tinh gay ddc 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 chéng ung thu méi.
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KIEN NGHI

Két qua dé tai thu dwgc nhiéu hop chit mdi la dan xuét quinolin cua tropolon.
Pay 1a nhitng hop chét c6 kha ning thé hién hoat tinh sinh hoc quy bau. Tuy nhién,
trong pham vi dé tai nay, tac gia chi c6 thé kiém tra hoat tinh sinh hoccua mot sb it
hop chét d6 do nhiéu li do khac nhau. Kinh mong B6 Gido duc va Pao tao c¢o thé tao
diéu kién thuén lgi cho nhom tac gia trong khudn kho cac dé tai tiép theo hoac cac
chuong trinh nghién ciru khic dé c6 thé nghién ciru sau hon vé hoat tinh sinh hoc va

dua ra dinh huéng tng dung.
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