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LOI CAM ON

Qua qUA trink thuc hién dé tai, téi dd hoc héi dwoc nhiéu kién thirc, ky nang va
kinh nghiém chuyén mén rdt bé ich va thiét thwe. Toi xin givi 167 cam on sdu sdc dén:

Ban Gidm hiéu va cdc dong nghiép cong tdc tai truong Pai hoc Tra Vinh da
gilip d& va chia sé cong viéc giip t6i trong thoi gian t6i thuwce hién dé tai.

PGS.TS Bui Thi Buu Hué - Khoa Khoa hoc Ty nhién, truong Pai hoc Can Tho.
CO da tan tinh truyén dat nhitng tri thirc khoa hoc uyén bdc, dong thoi luén hwdng
dan, dong vién, givip d& ciing nhw tao moi diéu kién tot nhat dé t6i vuot qua nhitng khé
khdn, tré ngai trong sudt thoi gian nghién ciru va thuwce hién dé tai.

Cdam on cac anh chi, cdc ban va cac em lam viéc tai phong thi nghiem Hoa Sinh
1 — Khoa hoc Tw nhién, truong Pai hoc Can Tho cung cac ban lop Cao hoc Hoa K17,
nhitng nguwoi da dong hanh, chia sé kinh nghiém va gitip dé téi trong suét thoi gian

thue hién dé tdi.

Chan thanh cam on!

CHAU NGUYEN TRAM YEN



ABSTRACT

The 4-oxo-4H-quinolizine-2-carboxylate cores has been successfully
constructed in good yield via a two step sequence including the Stobbe condensation
followed by cyclization starting from the commercially available
2-pyridinecarbaldehyde. The structure of the compound was fully confirmed by
'H-NMR, BC-NMR, COSY, DEPT, HMBC, HSQC and MS spectra. The carboxylate
moiety was then further aminolyzed using n-butylamine, benzylamine, cyclohexylamine
and sec-butylamine to afford the corresponding 4-oxo-4H-quinolizine-2-carboxamide

derivatives.

Keywords: 4-Oxo0-4H-quinolizine-2-carboxylate; Stobbe condensation.

TOM TAT

Cdu triic core 4-0xo-4H-quinolizine-2-carboxylate diwcgc tong hop thanh céng
V6i hiéu sudt khd cao qua phirong phdp hai budc bao gom phdn iing ngung tu Stobbe
tiép theo la phan tmg ghép vong tir tac chdt ban dau la 2-pyridinecarbaldehyde. Cau
triic ciia hop chat nay dwoc xdc dinh bang cdc phwong phdp phé hién dai nhu
'H-NMR, C-NMR, COSY, DEPT, HMBC, HSQC va MS. Tir cdu triic core 4-0x0-4H-
quinolizine-2-carboxylate, tiép tuc amino gidi nhém ethyl ester lin lwot bdi
n-butylamine, benzylamine, cyclohexylamine va sec-butylamine tao thanh cdc dan xudt

4-0x0-4H-quinolizine-2-carboxamide twong vng.

Tir khéa: 4-0xo-4H-quinolizine-2-carboxylate; phdn iing ngung tu Stobbe.
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DE TAI NGHIEN CUU CAP TRUONG

MO DAU

2% B Qg

Ttr 1au con ngudi da phan lap ra nhitng hop chat thién nhién tir cdy co va dong
vat, tir 6 tinh ché thanh cac hop chét tinh khiét va da duoc st dung dé lam thudc chita
bénh. Thong qua cac hop chat nay cic nha khoa hoc cling da tim thdy méi lién hé giira
cAu trac hoa hoc, nhom chire, bd khung va tac dung sinh ly cta ching. biéu nay da tr¢
thanh xu huéng méi va thic ddy cac nha khoa hoc nghién ctru tong hop toan phan va
ban tong hop, qua qué trinh d6 ciing 3 phat minh ra nhiéu phuong phap tong hop méi
dem lai hiéu qua cao, téng hop nén nhiéu hop chit méi c6 hoat tinh sinh hoc cao, c6
kha ning chéng lai cac cin bénh nguy hiém dang anh huéng truc tiép dén tinh mang
con ngudi, cling nhu phyc vu tot hon cac nhu cau thiét yéu ctia con ngudi trong cude
song hién dai. Bén canh cac phwong phéap tong hop tinh vi hién dai, thi cac phuong
phap tong hop co ban nham tao ra cac hop chat don gian nhung c6 hoat tinh sinh hoc

cao van dang dugc cac nha khoa hoc quan tdm nghién ctru.

Céc hop chét di vong thom 14 ciu trac quan trong hién dién nhiéu trong cac hop
chét alkaloid c6 ngudn gbc tu nhién hodc do tong hop va duoc tmg dung lam duoc
lidu, hoa chit nong nghiép hodc my pham. Trong sé d6, cac hop chat di vong thom
nhu quinoline, isoquinoline hay quinolizine di dugc chimg minh c6 nhiéu tiém ning
vé hoat tinh sinh hoc va duge sit dung cho vi¢c thiét ké téng hop nhiéu hop chit véi
céc tinh chat dugc 1y khac nhau. Dan xuat tir cic hop chat di vong thom nay véi nhiing
hoat tinh sinh hoc déng chii y nhu khang viém, khang khudn, khang nam, khang sot
rét, khang ung thu,...dac biét kha nang khang HIV da dugc cac nha hoa hoc nghién
ctru tong hop qua viée Gmg dung cac phan tmg nhu Skraup, Dobner-Miller, Combes,
Bischler-Napieralski, ... tir chat nén ban dau la dan xuit cia amine thom hay cac
a-picoline da dugc hoat hoa.

Nhim tim ra nhom hoat chit méi c6 cdu trac co ban dya trén khung sudn
quinolizine co tiém niang vé hoat tinh sinh hoc...chiing téi tién hanh dé tai “Nghién

ciru xdy dwng quy trinh téng hop mot vai dan xudt quinolizine”.
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¢ Muc dich nghién ciru cua de tai

Ung dung phan tng ngung tu Stobbe tiép theo 1a phan ung ghép vong cho
truong hop aldehyde di vong thom chira nito dé tong hop cac ciu trac chira khung
sudn quinolizine nhim tim ra huéng méi tong hop cac hop chat cé tiém ning vé hoat
tinh sinh hoc.

+% Noi dung nghién ciru cia dé tai

Téng hop cau tric core 4-0x0-4H-quinolizine-2-carboxylate tir tac chat ban dau
la 2-pyridinecarbaldehyde trén co so 4p dung phwong phap tong hop qua hai budc gdbm
phan mg ngung tu Stobbe tiép theo 1 phan tng ghép vong.

Thuc hién phan ung amide hoéa lan luot voi n-butylamine, benzylamine,
cyclohexylamine va sec-butylamine tao thanh bon dan xuat méi 4-oxo-4H-quinolizine-
2-carboxamide tuong ung.

% Y nghia khoa hoc ciia dé tai

Két qua cua dé tai gop phan trong viéc phat trién hudng nghién ctru méi tong

hop cac din xuat mdi mang cdu tric core 4-0X0-4H-quinolizine c6 tiém ning vé hoat

tinh sinh hoc.
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Chuong Mot

TONG QUAN

1.1 DAN XUAT QUINOLIZINE
1.1.1 Gi6i thiéu vé quinolizine

Theo mirc do bat bao hoa, hé thong hai vong thom ngung tu vdi cau ndi nito cd
thé phan loai thanh cac dan xuit cua quinolizinium (1), quinolizine (2-4) va
quinolizidine (5). Céc ion quinolizinium (1) 1a hé thong di vong thom méi nhat thudc
ho benzenoid. Céc dic tinh ciia hé thong di vong nay dang duoc nghién ctru. Hé thong
vong quinolizine c6 thé ton tai & ba dang hd bién, cu thé la 2H-quinolizine (2),

4H-quinolizine (3), va 9aH-quinolizine (4)171,

1

9
8/?61\2 N //|
7NN A3 X o N” SN
5

6 4
1 2 3
7z X
N NG N
4 5

1.1.2 Céc cong trinh nghién ctru tong hop din xuit quinolizine

Mot sé lugng 16n cac cong trinh nghién ciru vé phan tmg déng vong giira
pyridine hodc cac din xuit tir pyridine va cac acetylenic ester hinh thanh din xudt
quinolizine d4 dugc cong boLl.

Niam 1968, Acheson va Robinson dd cong bd nghién ctu tong hop
4-methoxy-4H-quinolizine  (6), sau d6 chuyén hoéa  thanh  mubi

tetraethoxycarbonylquinolizinium (7)1% (So d6 1).
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CO,CH, £ E
|
AN O C NN AN N E
I . - - L I
N : N c NN
CO,CHs -
HCO E E Clo,
6 7
E = CO,Me

So' d0 1. Phan tng tong hop din xuit 4-methoxy-4H-quinolizine

Nhiéu cong trinh nghién ciru tong hop 4-quinolizone da duoc cong bd, trong d6

hau hét cac phan tmg déu sir dung tac chat ban dau 1a cic a-picoline di hoat hoa.

Nam 1975, Acheson va Woollard di thyc hién phan tng dong vong tir tac chat
ban du 12 a-picoline dwgc hoat hoa voi but-1-yn-3-one hinh thanh nhiéu din xuét

quinolizine, trong d6 c6 dan xuat 4-quinolizone (8)1*! (So db 2).

7 cHy AN s Y H
| b
SN 0 o Ns SN ~ N -
H CHRZ R3

R! = CO,Me; CO,Et
R? = CO,Me: COMe R®=H; CO,R

So d0 2. Phan tng tong hop din xuit 4-quinolizone sir dung but-1-yn-3-one

Bén canh d6, din xuat 3-(2-pyridyl)-4-quinolizone (9) ciing duoc tong hop khi
dun s6i hdén hop phan tng gdom 2-pyridylacetate, ethyl orthoformate va acetic
anhydridel?848 (So d6 3).

CO,R
|
CH
7 2 Ac,0
—_—
N (EtO),CH

2-Pyridylacetate

So @6 3. Phan trng tong hop din xuit 4-quinolizone sir dung ethyl orthoformate
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Thém vao d6, khi sir dung dan xuat ethoxymethylene véi nhém methylene dugc
hoat hoa s& hinh thanh dan xut 4-quinolizone (10) véi hai nhém thé & vi tri 1 va 3 trén
vong quinolizine (So db 4). Cac nhém hoat hoa a-picoline dwge d& nghi nhu nhém
esterl49 cyanol®, hoic ketonel'2314l: nhom thé trén ethoxymethylene cé thé 1a
esterl2249 nijtrolt?, cyanol', ketonel32% hozc 2-pyridyl?®l. Trong hau hét cac truong
hop, nhom R? hodc R? la nhém ester, va nhém ester nay s& phan g véi nguyén tur

nito cua vong pyridine tao vong quinolizinone.

RY RY
|
CH,
= | CHOEt Base Z N
+ —_—
N RZJ\R3 ~N R2
o)

10

So @6 4. Phan tng tong hop din xuit 4-quinolizone sir dung ethoxymethylene

Mit khac, mot s6 din xuat 2-hydroxy-4-quinolizone ciing duoc tong hop tir
a-picoline  dugc  hoat hdéa va  malonyl chloride hoac  di-(2,4,6-

trichlorophenyl)malonatel®”2! (So d6 5).

R! R!
|
H
= CH, ?ox © NS o
| + HC-R? —_— \
N |
x CcoX X R2
1 O
R'=CN; COEt X =Cl; 2,4,6-Cl3CgH,0 R? = H, Me, Et, i-Pr,

So @6 5. Phan trng tong hop din xuit 4-quinolizone sir dung diAn xuit malonate

Pbi véi truong hop o-picoline duoc hoat hoa thanh cac dan xuét
dimethylaminomethylene khi phan (mg véi ketene hodc diketene hodc voi cac dan xuat
carboxylic acid khac ciing hinh thanh dan xuét 4-quinolizone voi hai nhom thé & vi tri

1 va 3 trén vong quinolizine. Cu thé, d6i véi ketene s& tao thanh din xuat
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4-quinolizone (12) v&i nhom thé & vi tri s6 1 trén vong quinolizine, dbi voi truong hop
diketene s& tao thanh dan xuat 4-quinolizone (13) véi nhém acetyl & vi tri s6 3153 (So
d6 6).

Rl Rl
H,C=C=0
/ \ N(CH3)2 . / /
| . hodc .
~_N H ~-N R
o=(>= cH, S
Rl =CN; CO,Et o] 12: R2=H

13: RZ=CO,Me
So @6 6. Phan trng tong hop din xuit 4-quinolizone sir dung ketene va diketene
Niam 1973, Kobayashi va cong su di tong hop cac dan xuat 2-methylthio-4-

quinolizone (14) tir pyridylketene dithioacetal va hop chat methylene duoc hoat hoal3!
(So d6 7).

CN CN
SCH
7 | N SCH3 CO,R’ DMSO A 3
+ | —_—>
14 ©
R' = Me, Et X =CN, COR, CO;R,

2-CgH N, 2-CH30,CCqHa,
2-0,NCgHy, 2-CH3CgH,4SO,

So' d0 7. Phan {rng tong hop din xuit 4-quinolizone sir dung hop chit methylene

dwgc hoat hoa

Niam 2001, Otten, London va Levy dd cong bd quy trinh tong hop ethyl 4-oxo-
4H-quinolizine-3-carboxylate (15) tir tic chat ban dau 2-methylpyridinel?! (So do 8).
Tir quy trinh tong hop trén, Yi-Sheng Xu va cong sul® d3 téng hop nén nhiéu dan

xuat voi cac nhom thé khac nhau.
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o o
| N 1. BuLi, THF | ~ Xylene Z>N | OEt
—_—
N 2.EtO COOEt NT {0 AN
COOEt EtOOC OFt 15
COOEt

So d6 8. Quy trinh tong hop ethyl 4-0x0-4H-quinolizine-3-carboxylate

Nam 2009, Kenichirou Yokota va cong sy da thuc hi¢én phan ing ngung tu gitra
methyl 2-pyridylacetate v&i methyl bis(methylsulfanyl)methylene-cyanoacetate trong
potassium carbonate tong hop nén methyl 3-cyano-4-oxo-4H-quinolizine-1-
carboxylate (16)137 (So d6 9).

COzMe
| AN MeS CN K,COs NS SMe
=z CO,Me DMSO N
N 2 MeS Co,Me ~ cN
16 o
| ~ | N | \ CO,Me
P CO,Me ~ co,Me z CO,Me SMe
NTOE N - MeSH NoOT 7N
—_— MeS {1 CN —> MeO,C.__~ Mo E—— SN
MeS CN MeSA) CO,Me CN
— CN
\r o
MeS CO,Me

So' @6 9. Quy trinh va co ché tdng hop methyl 3-cyano-4-oxo-4H-quinolizine-1-

carboxylate

1.1.3 Hoat tinh sinh hoc va kha nang wng dung

Céc cong trinh nghién ctru vé hoat tinh sinh hoc ctia din xuét quinolizine, déu
da khang dinh ching c6 c4c hoat tinh sinh hoc dang qui nhu kha ning khang viém,
khang khuan, khang oxy hda, khang sét rét, ... dic biét 1a kha ning khang HIVI®Z,
Mot s& nghién ciru tong hop cac dan xuét quinolizine trén thé gidi da duoc cong bd co

hoat tinh sinh hoc dugc trinh bay trong Bang 1.
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Bang 1. Mét s6 din xuét quinolizine c6 hoat tinh sinh hoc

Tén goi Cong thirc cAu tao Hoat tinh

R0-65-8815/001 Et,N , .
Uc ché tong hop

H
N-(4-(Diethylamino)benzyl)-8-(2- \O\/N 0
(4 Y Jbenzyl)-8-( >\ peptide-AB  c6
methoxyphenyl)-7-oxo-7H- oMe & X%

_ - | lién quan t61 bénh
thieno[2,3-a]quinolizine-10- N F )

_ ) Alzheimerf38

carboxamide

NH,
A86719.1 Me d
8-((S)-3-Aminopyrrolidin-1-yl)-1- e N.Ha Khang khuén, tc
N I
cyclopropyl-7-fluoro-9-methyl-4- HO.C ZF ché gyrase DNA
(0]

oxo-4H-quinolizine-3-carboxylic ctia vi khuan[!

acid hydrochloride

6-Amino-4,10-di-m-dinitrophenyl-

A
8-0x0-1,9-propanoquinolizine-5,9- N 7
AN Khang khuanl?!

NH,HCI
Ar = CGH4N02-m

8-Amino-6-
inolizine-5.9- Y ,
oxocyclohexa[c]quinolizine-5,9 Khang khuan(2!
dicarbonitrile N
NC CN
(e}

NH,

X
N
o

Ar
dicarbonitrile hydrochloride NC

8-Amino-6- :

i inolizine-5.9- AN .
tln_loxocyplqhexa[c]qumol|2|ne 59 Khang khuan(?!
dicarbonitrile N

NC CN
NH, S
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1-(1H-Benzimidazol-2-yl)-4-oxo-

4H-quinolizine-3-carboxylic acid

1-Benzothiazol-2-yl-4-o0x0-4H-

quinolizine-3-carboxylic acid

o o
/N|OH
NN

N7 NH

OH
|

7\
/ P4

Khéang HIV]

Khang HIVI62

1.2 PHAN UNG NGUNG TU STOBBE

Su hinh thanh lién két d6i C=C dong vai trd quan trong trong tong hop hitu co.
C6 nhiéu phuong phap dé hinh thanh lién két d6i C=C nhu phan tng tach theo co ché
E1 hoac E2 tur alcol va alkyl halide, phan rng Bamford—Stevens, phan tng McMurry,
phan Gmg Wittig,.... Phuong phép tao lién két doi C=C hiéu qua nira d6 1a phan ung
ngung tu Stobbe. Nam 1893, Stobbe da chirng minh rang hon hop giita aldehyde hoic

ketone va diethyl succinate sir dung mot base manh s& tao san pham khac san phim

ctia phan tng Claisen®¥ (So d6 10).

CO,Et

CO,Et

KOt-Bu
HOt-Bu Z

So' d6 10. Phan trng ngung tu Stobbe tong quat

Co ché phan ng ngung tu Stobbe dugc trinh bay trong So do 11.
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t-Buo ™ R ©
R & (\)\/\Co R R COEt
H.AA (e} R
OEt Z OEt
CO,Et CO,Et EtO >
m (D) (1
R! R CO,Et Rl R CO,Et
( | CO,Et o @ CO,Et
(0] _ (e} R COO - » R CO,H
S t—BuO@ < Z
Et0° oP o R! Rl
av) v) (V1) (v

So @6 11. Co ché phan {rng ngung tu Stobbe

Co ché phan mg ngung tu Stobbe gém qué trinh déng vong ndi phan tir qua
oxyanion trung gian (111) va két qua 13 hinh thanh vong lactone 5 canh (V). San
pham alkene (VI1) dugc hinh thanh trong qua trinh phan ng qua sy tach P trong qué
trinh phdn cét vong lactone. Qua trinh m& vong lactone c6 thé tao ra hdn hop dong
phan E, Z, nhung riéng ddi v4i phan Gmg ngung tu Stobbe gitta mot aldehyde thom voi
diethyl succinate cho théy co su chon loc lap thé khi chi cho ciu hinh E. CAu hinh E
hay Z cua cac hop chat duoc phan biét dua trén pho 'H-NMR. Cu thé, proton olefinic
trong cu hinh E xuét hién khoang 7,5 ppm, proton ctia ciu hinh Z ndm & ving c6 tin
s6 cao hon khoang 0,5-1,0 ppm. D¢ dich chuyén nay 1a do hiéu Gng giam chan gy ra

béi nhém carbonyl!6:33],

Uu diém cta phan tmg ngung tu Stobbe 14 chi tao thanh ddng phan E. Theo dé
xuat ctia Zimmernan va cong sul®l tinh chon loc 1ap thé cua phan ung la do anh
huong cua co ché “overlap control”, twong tur phan tng tach E2. Co ché cua hiéu tng
“overlap control” gém su 6n dinh dién tich 4m duoc hinh thanh trén carbon tir céip do
su tach proton boi alkoxide (base t-BuOK) (so d6 12). Két qua dan dén hinh thanh
trang thai chuyén tiép song song va ngugc bén (anti-periplanar), diéu nay khong gay
bat ky anh huéng che khuat ndo giira hé théng vong thom va nhom ester, tir d6 cho

phép xen phu t6i da dé tao thanh hé théng lién két 7 bén viing.
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O O@

/\O)ﬁe\/%o /\o)j\/%o
o o

Ph Ph

o CO,H
EtO,C @ EtO,C \ﬁ
H Ph —_—
o |

o

|

Ph

So' d6 12. Phan trng Stobbe ¢ giai doan trung gian

Diém nbi bat cua phan tng ngung tu Stobbe 1a d6i véi cac aldehyde thom, phan
ing ngung tu Stobbe c6 thé ghép vong & giai doan tiép theo hinh thanh hop chét hitu
co ¢6 khung suon naphthalene (So d6 13).

COOEt COOEt COOEt COOEt
1 e NaOAc, Ac,0 ;\ o~ _|\ I o~
R— . — < » R+, _ o — |R~; _ — R— _
COOH \"/
(o] O

(@] OH

COOEt

So @6 13. Co ché ghép vong san pham ngung tu Stobbe d6i véi aldehyde thom

Nam 2002, Elias A. Couladouros va cong su da sir dung phan trng chia khoa la
phan tng ngung tu Stobbe-ghép vong tong hop cac dan xuat hydroxy cua vong
naphthoquinone (goi chung 14 juglone)% (So d6 14).

OTBS (0] OAc OAc
OEt 1) t-BUOH, t-BuOK, 1h
+ !
H OEt 2) Ac,0, NaOAc, 150°C, 5h OEt
OTBS O o) OAc o)

So' d0 14. Phan tng tong hop din xuit juglone
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Nam 2008, Andrew N.Lowell va cong su cling da st dung phan ung ngung tu
Stobbe — ghép vong tong hop dan xuit mang khung suon naphthalene (29), tir d6 tao
chét nén tong hop Purpuromycinl” (So dd 15).

o

HO (@) OMe
OMe OMe OAc (0] OH /
1) t-BuOH, t-BuOK  MeO MeO
MeO diethyl succinate Yy Y Y @ _____ - °° ©
_— | | L o=
0O 2) Ac,0, NaOAc OEt >
OH
OMe (@] (o] OH
OMe —_
29 naphthazarin

Purpuromycin
So @6 15. Phan trng tong hop ethyl 4-acetoxy-5,6,8-trimethoxynaphthalene-2-

carboxylate

Tuy nhién, chwa co6 tai liéu cong bd vé viéc ung dung phan tng ngung tu

Stobbe ddi v6i truong hop cac aldehyde thom di vong.
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Chuong Hai

NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 NOI DUNG NGHIEN CUU

Pé tai duge thue hién nham dat duoc 3 muc tiéu sau day:

- Nghién ciru phurong phap méi tong hop khung quinolizinone.

- Tong hop 4 dan xuat 4-oxo-4H-quinolizine-2-carboxamide.

- Panh gia hoat tinh sinh hoc cua 4 dan xuét amide téng hop dugc (hoat tinh
khang khuan, khang oxy hoa, khang sot rét va doc tinh ddi véi té bao).

Dé dat duoc muc tiéu nghién ctru trén, cac ndi dung nghién ctru sau day sé duoc
trién khai:

+ Tong hop khung quinolizinone:

Phuong phap hai budc bao gém su ngung tu Stobbe/ghép vong di duoc ap
dung rat thanh cong d6i voi cac aldehyde thom dé tong hop vong naphthalene. Tuy
nhién, chua c6 nghién ctru nao cong bd vé viéc ap dung phuong phap nay cho truong
hop cac aldehyde thom di vong. Trong dé tai nay, cac khung quinolizinone s& duoc

tong hop tir tAc chat. Quy trinh tong hop dugc tom tit trong So d6 16.

HOOC COOH
EtOH/H,SO
l 2 4 \
| 0
Z
N EtOOC COOEt N
| _/ | NaOAc/Ac,0 (& N
——-
N 20 t-BUOK/t-BUOH COOEt X OEt
COOH
la 2a 3a 0

So' d6 16. Quy trinh tong hop khung quinolizinone tir tic chit
2-pyridinecarbaldehyde

Véi truong hop tac chét 1a 2-pyridinecarbaldehyde (1a), phan tung ngung tu

Stobbe dugc thuc hién gitta (1a) vdi diethyl succinate dudi tac dung cta t-BuOK tao
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carboxylic acid (2a). Nhom carboxyl dugc kich hoat nhd tac dong ciia hdn hop acetic
anhydride (Ac20) va CH3COONa (NaOAc) tao thanh mixed anhydride. Tac kich cta
tam nitrogen than hach trén vong pyridine vao carbon than dién tir cia nhém carbonyl
ctia anhydride tao ra ciu trac core 4-0x0-4H-quinolizine (3a) (So db 16).

Tir cau tric core (3a), qua trinh amino giai nhom ethyl ester dugc thyc hién lan
luot vai n-butylamine, benzylamine, cyclohexylamine va sec-butylamine tao thanh céac

dan xuat amide (4a-d) twong tmg (So dd 17).

o} o]
Z N RNH, Z N
Xy OEt e N H\R
3a (0] 4a-d o

R:a= N-C4Hg™; b = CeHsCHy i c = CgHyp—; d = sec-CyHg™

So' @6 17. Quy trinh tong hop din xuit 4-oxo-4H-quinolizine-2-carboxamide

2.2 PHUONG PHAP NGHIEN cUU

Pé dat duoc muc tiéu va ndi dung nghién ctru trén, dé tai di sir dung cac
phuong phéap sau:
% Céc phan tng duoc thyc hién bang phuong phap dun hdi lwu cb dién.
% Theo ddi qua trinh phan Ung bang sic ky 16p mong (TLC) véi thude thir
hién mau 1a dung dich KMnOa.
% Tinh ché san pham bang sic ky cot silica gel.
% Xac dinh ciu tric san pham bang cac phuong phap phan tich pho hién dai:
IR, 'H-NMR, *C-NMR, DEPT, HMBC, HSQC, MS.
Céc yéu t6 khao sat trong mdi giai doan tong hop gom:
e Ty lé mol tac chét
e Thoi gian phan Gng
e Nhiét do phan ung

e Luong xuc tac (néu co)
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Chuong Ba

THU'C NGHIEM

3.1 PHUONG TIEN NGHIEN CUU

3.1.1 Héa chit

% Hba chat ciia Merck

e 2-Pyridinecarbaldehyde e Cyclohexylamine

e Potassium tert-butylate e sec-Butylamine

e n-Butylamine e Silica gel cd hat 0,04-0,06 mm

e Benzylamine e Ban mong trang san silica gel
60F254 do day 0,2mm

s Hoa chdt cia Trung Quoc

e Acid succinic e tert-Butanol

e Ethanol e Acid sulfuric (H2SOa)

e Ethyl acetate e Sodium bicarbonate (NaHCO:s)
e Petroleum ether 60-90 e Acid acetic (CH3COOH)

e Acetone e Natri sulfate (Na2SO4)

Sodium acetate (CH3sCOONa)
sk Hoéa chat ciia Tdy Ban Nha
e Acetic anhydride
3.1.2 Thiét bi va dung cu
- Cac thiét bi sir dung trong qua trinh tong hop gdm co
e May cb quay HEIDOLPH

e May khudy tir gia nhiét IKA
e Can dién tor GF-300
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e Tir siay MEMMERT

e May tao khi N>

e Ph6 IR dugc do trén may BRUKER EQUINOX55

e Cac phd 'H-NMR, 3C-NMR, DEPT, HSQC, HMBC, COSY dugc ghi trén may
Bruker Avance 500 MHz tai Vién Hoa hoc - Vién Khoa hoc va Cong nghé Viét
Nam.

- Cac dung cu thiy tinh dung trong tong hop gdm c6 phéu chiét, phéu loc, bd

chung cat, binh qua 1€, bo dung cu dun hdi luwu, binh tam giac, 6ng sinh han, binh cau

¢6 nham, pipet, dng dong, c4 tlr, cdc thiy tinh,. ...
3.2 TONG HQP DAN XUAT ETHYL 4-OXO-4H-
QUINOLIZINE-2-CARBOXYLATE (3a)

3.2.1 Téng hop diethyl succinatel?

Hdn hop gém acid succinic (11,8 g, 0,1 mol), ethanol (23 g, 0,5 mol) va x(c tac
H2S04 98% (2 g, 15% mol so véi acid succinic) dugce dun hoi luu ¢ 80°C trong 4 gio.
Hdn hop sau phan tng duoc chiét voi EtOAc (2x40 mL), rira véi dung dich NaHCO3
bao hoa. Tiép tuc rira dich chiét EtOAc nhiéu 1an v&i nude cat dén pH = 7. Cubi cing
dich chiét hitu co duoc rira véi dung dich NaCl bao hoa, lam khan véi Na2SOa, loc va
cd dudi dung moi thu duoc san pham la chat long khong mau (14,01 g, hiéu suat

80,5%). Ry = 0,67 (PE:EtOAC = 2:3).

3.2.2 Tong hop (E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid
(2a)

Thém tir tir dung dich gom t-BuOK (1,12 g, 10 mmol) trong t-BuOH (25 mL)
vao binh cau chira hdn hop gom 2-pyridinecarbaldehyde (0,535 g, 5 mmol) va diethyl
succinate (1,74 g, 10 mmol). Hn hop phan tng dugc khudy trong méi trudng khi Na,
& 50°C trong 2 gid. Acid hoa hdn hop sau phan img bang dung dich CHsCOOH 15%
(30 mL). Hon hop sau phan tmg dugc chiét voi EtOAc (3x30 mL), trung hoa bang
dung dich NaHCOs b3o hoa, rira lai nhiéu lan bang nudc cat dén khi dich chiét EtOAc
trung tinh (pH = 7). Tiép tuc rira dich chiét v6i dung dich NaCl bio hoa, 1am khan véi

Naz2SO4, loc, c6 dudi dung mdi. San pham thé duoc tinh ché bang sic ky cot (silica
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gel, PE:EtOAc = 2:1) thu dugc chét ran két tinh mau vang (0,79 g, 67%); Ry = 0,33
(PE:EtOAC = 1:2); t°nc = 231-233°C.

Phé *H-NMR (500 MHz, CDCls, dppm): 8,64 (d, J = 5 Hz, 1H, CH): 7,96-7,93
(m, 1H, CH); 7,87 (s, 1H, CH); 7,55 (d, J = 8 Hz, 1H, CH); 7,49 (q, J = 4,2 Hz, 1H,
CH); 4,34 (g, J = 7 Hz, 2H, -CO-CHy); 3,7 (s, 2H, -CH2COOH); 1,38 (t, J = 7 Hz, 3H,
-CH,-CHs).

Phé BC-NMR (125 MHz, CDCls, ppm): 170,07 (-CO-); 166,22 (-CO-); 152,2
(CH); 147,69 (CH); 138,87 (-CH=C<); 136,84 (CH); 131,43 (-CH=C<); 126,64 (CH):
124,61 (CH); 62,00 (-OCOCH>); 36,02 (-CH2COOH); 14,16 (-CH2CHs).

3.2.3 Tong hop ethyl 4-oxo0-4H-quinolizine-2-carboxylate (3a)

Khudy hén hop gém 2a (0,235 g, 1 mmol), NaOAc (0,033 g, 0,4 mmol) va
Ac,0 (0,3 mL, 3 mmol) trong moi truong khi N2 & nhiét 6 phong trong 90 phiit. Hon
hop sau phan ung duoc trung hoa bang dung dich NaHCO3 bio hoa, chiét véi EtOAc
(3x20 mL), rira lai nhiéu lan bang nudc cit dén khi dich chiét EtOAc trung tinh
(pH = 7), tiép tuc rtra dich chiét v6i dung dich NaCl bio hoa, 1am khan véi NapSOs,
loc, ¢6 dudi dung moi. San pham thdé duoc tinh ché bang sic ky cot (silica gel,
PE:EtOAc = 4:1) thu duoc chit ran két tinh mau vang (0,153 g, 71%); R; = 0,48
(PE:EtOAC = 1:2); t°nc = 155-157°C.

Phé MS: (m/z) 218.081 [M+H]*

Phé *H-NMR (500 MHz, CDCls, oppm): 9,17 (d, J =7,5 Hz, 1H, CH); 7,62 (d,
J=9Hz, 1H, CH); 7,45 (q, J = 5,17 Hz, 1H, CH); 7,27 (s, 1H, CH); 7,22 (d, 1H, J =
1,5 Hz, CH); 7,14-7,11 (m, 1H, CH); 4,43 (q, J = 7,2 Hz, 2H, -CH,-); 1,43 (t, J = 7,3
Hz, 3H, —CHs).

Phé BC-NMR (125 MHz, CDCls, dppm): 165,28 (O=CO-); 158,61 (>C=0);
142,49 (>C<); 138,79 (>C<); 130,23 (CH); 127,64 (CH); 126,57 (CH); 116,34 (CH);
108,72 (CH): 102,67 (CH); 61,99 (—~CH2-); 14,2 (~CHa).
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3.3 TONG HOP DAN XUAT 4-OXO-4H-QUINOLIZINE-2-
CARBOXAMIDE

3.3.1 Tong hop N-butyl-4-oxo-4H-quinolizine-2-carboxamide (4a)

Khudy hdn hop gém 3a (0,109 g, 0,5 mmol) va butylamine (0,183 g, 2,5 mmol)
trong moi truong khi N2, & 90°C trong 5 gio. Hon hop sau phan ung duoc lam lanh,
két tinh lai trong EtOAc thu duoc chat ran mau vang (0,099 g, 81%); R; = 0,21
(EtOAC); t°nc = 301-303°C.

Phé 'H-NMR (500 MHz, DMSO-ds, dppm): 8,97 (d, J = 7 Hz, 1H, CH); 8,69 (t,
J =5,25 Hz, 1H, N-H); 7,87 (d, J = 9 Hz, 1H, CH); 7,61-7,58 (m, 1H, CH); 7,28-7,25
(m, 1H, CH); 7,19 (s, 1H, CH); 6,79 (d, J = 1,5 Hz, 1H, CH); 3,26 (q, J = 6,67 Hz,
2H, N-CH;-); 1,54-1,48 (m, 2H, -CH>-); 1,36-1,28 (m, 2H, -CH>-); 0,89 (t, J = 7,25
Hz, 3H, -CHa).

Phé BC-NMR (125 MHz, DMSO-ds, Sppm): 164,81 (>C=0); 157,42 (>C=0);
143,15 (>C<); 142,39 (>C<): 130,99 (CH); 126,57 (CH); 116,78 (CH); 104,73 (CH):;
101,07 (CH): 39,00 (-CH,-); 31,01 (-CH,-); 19,65 (-CHz-); 13,71 (-CHs).

3.3.2 Tong hop N-benzyl-4-oxo-4H-quinolizine-2-carboxamide (4b)

Khudy hén hop gébm 3a (0,109 g, 0,5 mmol) va benzylamine (0,161 g, 1,5
mmol) trong mdi trudng khi N2, & 160°C trong 5 gid. Hon hop sau phan tng duoc lam
lanh, két tinh lai trong EtOAc thu dugc chat ran mau vang (0,095 g, 70%); Ry = 0,24
(EtOAC); t°nc = 331-333°C.

Phé H-NMR (500 MHz, DMSO-ds, sppm): 9,31 (t, J = 5,25 Hz, 1H, N-H);
8,99 (d, J = 7,5 Hz, 1H, CH); 7,89 (d, J = 8,5 Hz, 1H, CH); 7,61 (t, J = 7,75 Hz, 1H,
CH); 7,34-7,20 (m, 7H, CH); 6,85 (s, 1H, CH); 4,49 (d, J = 6 Hz, 2H, CH).

Phé BC-NMR (125 MHz, DMSO-ds, dppm): 171,37 (>C=0); 164,98 (>C=0);
157,38 (>C<); 142,43 (>C<); 139,13 (>C<); 131,05 (CH); 128,32 (CH); 128,20 (CH);
127,28 (CH); 127,12 (CH); 126,86 (CH); 126,64 (CH); 126,58 (CH); 116,82 (CH);
104,75 (CH); 101,02 (CH); 42,80 (-CH.-).
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3.3.3 Tong hop N-cyclohexyl-4-oxo-4H-quinolizine-2-carboxamide (4c)

Khudy hdon hop gdom 3a (0,109 g, 0,5 mmol) va cyclohexylamine (0,149 g, 1,5
mmol) trong mdi trudng khi N2, & 150°C trong 5 gid. Hon hop sau phan tng duoc lam
lanh, két tinh lai trong EtOAc thu dugc chat rin mau vang (0,104 g, 75%); R; = 0,28
(EtOAC); t°nc = 361-363°C.

Phé *H-NMR (500 MHz, DMSO-ds, dppm): 8,97 (d, J = 7,5 Hz, 1H, CH); 8,47
(d, J = 8 Hz, 1H, N-H); 7,89 (d, J = 9 Hz, 1H, CH); 7,60 (t, J = 7,5 Hz, 1H, CH); 7,26
(t, J =7 Hz, 1H, CH); 7,19 (s, 1H, CH); 6,80 (s, 1H, CH); 3,75 (t, J = 3,75 Hz, 1H, N-
CH): 1,81 (s, 2H, CH); 1,73 (d, J = 5,5 Hz, 2H, CH); 1,61 (d, J = 12,5 Hz, 1H, CH);
1,36-1,26 (M, 4H, CH); 1,14 (t, J = 10,5 Hz, 1H, CH).

Phé BC-NMR (125 MHz, DMSO-ds, Sppm): 164,02 (>C=0); 157,38 (>C=0);
143,34 (>C<); 142,31 (>C<); 130,87 (CH); 126,50 (CH); 116,68 (CH); 104,88 (CH);
101,08 (CH); 48,63 (CH); 32,16 (-CHz-); 25,18 (-CH_-); 24,83 (-CH,-).

3.3.4 Tong hop N-sec-butyl-4-oxo-4H-quinolizine-2-carboxamide (4d)

Khuay hdn hop gom 3a (0,109 g, 0,5 mmol) va sec-butylamine (0,183 g, 2,5
mmol) trong mdi trudng khi N2, & 90°C trong 10 gid. Hon hop sau phan tng duoc 1am
lanh, két tinh lai trong EtOAc thu duoc chat rin mau vang (0,095 g, 78%); R, = 0,33
(EtOAC); t°nc = 286-288°C.

Phé *H-NMR (500 MHz, DMSO-ds, 5ppm): 8,98 (d, J = 2,67 Hz, 1H, CH); 8,41
(d, J = 8 Hz, 1H, N-H); 7,89 (d, J = 9 Hz, 1H, CH); 7,62-7,59 (m, 1H, CH); 7,28-7,25
(m, 1H, CH); 7,20 (d, J = 1 Hz, 1H, CH); 6,80 (d, J = 1.5 Hz, 1H, CH); 3,94-3,89 (m,
1H, N-CH); 1,57-1,47 (m, 2H, -CH2); 1,14 (d, J = 6,5 Hz, 3H, -CHz); 0,87 (t, J = 7,25
Hz, 3H, -CHsa).

Phé BC-NMR (125 MHz, DMSO-ds, Sppm): 164,30 (>C=0); 157,35 (>C=0);
143,37 (>C<); 142,31 (>C<); 130,85 (CH); 126,48 (CH); 116,63 (CH); 104,80 (CH);
101,02 (CH); 46,71 (CH); 28,63 (-CH>); 20,02 (-CHs); 10,63 (-CHs).
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Chwong Bon
KET QUA VA THAO LUAN

41 TONG HOQP DAN XUAT ETHYL 4-OXO-4H-
QUINOLIZINE-2-CARBOXYLATE (3a)

Dan xuat ethyl 4-oxo-4H-quinolizine-2-carboxylate (3a) dugc tong hop tir tac

chat ban dau 14 2-pyridinecarbaldehyde theo so d6 sau:

HoOC COOH
EtOH/H,SO
l 2 4 \
| 0
Z
N EtOOC COOEt N
| _/ | NaOAC/Ac,0 (& >N
—-
N 20 tBuOKI/t-BUOH COOEt X OEt
COOH
la 2a 3a 0

So' d0 16. Quy trinh tong hop din xuit ethyl 4-oxo-4H-quinolizine-2-
carboxylate (3a)
4.1.1 Tong hop (E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid
(2a)
Hop chét (E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid (2a) dugc
tong hop tir 2-pyridinecarbaldehyde (1a), diethyl succinate va t-BuOK trong mdi
truong t-BuOH theo phan ing ngung tu Stobbe. Phuong trinh phan trng nhu sau:

| X
| A EtOOC COOEY N
J__o /T |
N t-BUOK/t-BUOH COOEt
la 2a COOH
Pyridine-2-carbaldehyde (E)-3-(Ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid
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Chét nén (1a) 1a tac chit chinh nén phan ung tong hop (2a) dau tién duoc lay
theo ty 1¢ (1a):diethyl succinate:t-BuOK = 1:2:2, nhié¢t do phan tng 50°C. Sau thoi
gian 2 gio, sic ky ban mong cho thay co su xuat hién vét méi (Rr = 0,33; PE:EtOAC =
1:2) (Hinh 1). San pham tho thu duoc sau phan tng duoc tinh ché bang sic ky cot
(silica gel, PE:EtOAc = 2:1) thu dugc chét ran tinh khiét mau vang (hiéu suat 67%)
(Hinh 2).

Tac chit (1a)
Rr=0,64 San pham (2a)
Rf=0,33

Hinh 1. Sic ky ban méng tong hop (2a) (PE:EtOAC = 1:2)

Hinh 2. San pham (2a)

4.1.1.1 Xdc dinh cdu tric san pham (28) (phu luc 1)

CAu tric san pham (2a) duoc xac dinh bing phuong phap phd H-NMR va
I3C-NMR. Két qua duoc trinh bay trong Bang 2 va 3.

- Phé *H-NMR (500 MHz, CDCls, dppm) (phu luc 1.1-1.2.): cho thay tin hiéu
cong huong ¢ 7,88 ppm (mili don) 1a proton dic trung cua lién két d6i —CH=C<, dong

thoi xuat hién tin hiéu dang miii bén tai 4,34 ppm, va tin hiéu dang mii ba tai 1,38

CHAU NGUYEN TRAM YEN 21



DE TAI NGHIEN CUU CAP TRUONG

ppm, 1a nhiing proton déc trung ciia nhém ethyl ester va khong c6 tin hiéu cong hudng

cua proton nhém —CHO.

- Pho 3C-NMR két hop véi DEPT (125 MHz, CDCls, Sppm) (phu luc 1.3-

1.5): cho thay c6 12 carbon, trong d6 c6: 4 carbon tir cdp gdm 2 nhom C=0 & vi tri

170,07; 166,22 ppm va 2 carbon t&r cAp & vi tri 152,2; 131,43 ppm. Ngoai ra con co:

+5nhom CH ¢ cac vi tri 147,69; 138,87; 136,84; 126,64 va 124,61 ppm.

+ 2 nhém CHa ¢ vi tri 62,00 va 36,02 ppm.

+ 1 nhom CHz ¢ vi tri 14,16 ppm.

Bing 2. Dir liéu pho 'H-NMR ciia sin pham (2a)

Tt S6 va loai proton d (ppm) Miii, J (Hz)
1 1H, CH 8,64 d,J=5Hz

2 1H, CH 7,96-7,93 m

3 1H, CH 7,87 S

4 1H, CH 7,55 d,J=8Hz

5 1H, CH 7,49 q,J=4,2Hz
6 2H, -CO-CH: 4,34 g,J=7Hz

7 2H, -CH,-COOH 3,7 S

8 3H, -CH2-CH3 1,38 t,J=7Hz

Bang 3. Dir liéu pho 3C-NMR ciia sin pham (2a)

Tt B3C-NMR (5ppm) DEPT 90 DEPT 135 Két luan
1 170,07 Bién mat Bién mat >C=0
2 166,22 Bién mat Bién mat >C=0
3 152,20 Bién mat Bién mat >C<
4 147,69 Miii duong Miii duong —CH=
5 138,87 Miii duong Miii duong —CH=
6 136,84 Miii duong Miii duong —CH=
7 131,43 Bién mat Bién mat >C<
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8 126,64 Miii duong Miii duong —CH=
9 124,61 Miii duong Miii duong —CH=
10 62,00 Bién mat Mili 4m —CHa-
11 36,02 Bién mat Mili 4m —~CHz—
12 14,16 Bién mit Mili duong —CHjs

T két qua phd nghiém trén, c6 thé xac dinh day 1a cdu trac cua

(E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid.

Qua d6 cho thiy da thuc hién thanh cong phan tng ngung tu Stobbe trén chat
nén ban dau 2-pyridinecarbaldehyde (1a) dé tao thanh chét trung gian (2a), day 1a lan

dau tién phan ng ngung tu Stobbe dwoc thyc hién trén aldehyde cta di vong thom

chtra nito. Co ché phan ing x4y ra nhu sau:

| X
€) pZ (>O A
t'B“OJ o N G- | CO,Et N
z CO,Et
\_{ N =
H/ X N
OEt —— 7z OEt O@,\ —_—
0
EtO A
CO,Et CO,Et (’)\ 5N
X X X
| _ © | | _ CO,Et
P .
N | - N | = V7 Hq
o o
CO,Et CO,Et t-BuO
COOH coo® o)

So' d0 18. Co ché phan ung tong hop (2a)
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4.1.1.2 Khao sat diéu kién phan iing tong hop (2a)

Sau khi cdu trac san phim dugc xac dinh, dé tai tién hanh khao sat tim diéu
kién t6i uu tong hop (2a) bang phuong phap dun hoi luu cd dién. O mdi diéu kién
khao sat, hdn hop sau phan tng dugc theo ddi bang sic ky ban moéng. Trudc tién dé tai
khéo sat theo nhiét d6 dé tim diéu kién phan Uing xay ra. Phan tng ¢ 30°C duogc thuc
hién dau tién. Tuy nhién, sau mot thoi gian quan sat ban moéng van con vét tac chit nén
nhiét d6 tiép tuc duoc ting 1én dén 50°C cho dén khi phan Gng di hét vét tac chat. Giir
phan tmg & nhiét d6 ndy, tién hanh theo ddi thoi gian phan tng dé tim dugc thoi gian
phan tng thich hop. Tir nhitng két qua thu duoc & Bang 4 cho thiy sau 2 gid vét tac

chat da hét va xuat hién vét san pham (2a) (Bang 4).

Biét duoc nhiét d6 va thoi gian can thiét cho phan tmg, dé tai tiép tuc tién hanh
thay doi ti 16 mol giira chat nén (1a), diethyl succinate va luong t-BuOK. Diethyl
succinate 1a ester tong hop theo diéu kién cua tac gia Huynh Minh Huy!? nén dugc lya
chon theo ti 1€ mol du so vai (1a) (la:diethyl succinate = 1:2). Trong phan Gng nay
t-BuOK phai dugc hoa tan hoan toan trong t-BuOH méi dugce thém vao binh phan
tmg. Két qua thu duoc sau khi thay d6i ti 1& t-BuOK & céc ti 16 mol 1; 1,5 va 2 cho
thay ti 1¢ mol t-BuOK dugc st dung so véi tac chat (1a) va diethyl succinate dé phan

g dat do chuyén hoa hoan toan 13 (1a):diethyl succinate:t-BuOK = 1:2:2.

Bang 4. Khao sat diéu Kién thwe hién phan ing

tong hop (E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid (2a)

Tt | Nhiét d§ | Thoi gian Ti 1é mol tac chit TLC
Khdo sdt nhiét dé phén trng

1 30°C 2 gio (1a):diethyl succinate:t-BuOK = 1:2:2

2 40°C 2 gio (1a):diethyl succinate:t-BuOK = 1:2:2

3 50°C 2 gio (1a):diethyl succinate:t-BuOK = 1:2:2

& Nhdn xét: ¢ 50 °C phan vmg dat do chuyén héa hoan toan
PE:EtOAc=1:2
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Khao sat thoi gian phdn wng

4 | oo 90 phat | (1a).diethyl succinate:t-BuOK = 1:2:2
5 50°C 105 phat | (1a):diethyl succinate:t-BuOK = 1:2:2
6 50°C 120 phat | (1a):diethyl succinate:t-BuOK = 1:2:2

& Nhdn xét: Sau 2 gio vét san pham (28) xudt hién ré hon va vét tic

chat bién mdt. Phén ieng xdy ra hoan toan trong thoi gian 2 gio-

PE:EtOAc=1:2
Khdo sat lwong t-BuOK
7 50°C 2 gio (1a):diethyl succinate:t-BuOK = 1:2:1
8 | 50°C 2 gi0 | (1a):diethyl succinate:t-BuOK = 1:2:1,5
9 50°C 2 gio (1a):diethyl succinate:t-BuOK = 1:2:2

& Nhan xét: Véi ti 1é mol (la):diethyl succinate:t-BuOK = 1:2:2

han tmg xay ra tot nhat.
P gxay PE:EtOAc=1:2

% Két luan: Diéu kién tot nhat dé thuc hién phan Gng ngung tu Stobbe giira
2-pyridinecarbaldehyde (1a) va diethyl succinate bang phuong phap dun hdi luu nhu
sau:

- Ti 1¢ mol (1a):diethylsuccinate:t-BuOK = 1:2:2
- Nhiét d6 50°C
- Thoi gian 2 gio

Trong diéu kién nay, hiéu suit thu dugc san pham (2a) la 67% (Rf = 0,33;

PE:EtOAC = 1:2).

4.1.2 Tong hop ethyl 4-oxo-4H-quinolizine-2-carboxylate (3a)

Ethyl 4-oxo-4H-quinolizine-2-carboxylate (3a) dugc tong hop tir phan tng
ghép vong (E)-3-(ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid (2a). Phuong trinh

phén g nhu sau:

A
| o)

z

N

| NaOAC/Ac,0 Z N
—_—
COOEt XX OEt
COOH
2a 3a o
(E)-3-(Ethoxycarbonyl)-4-(pyridin-2-yl)but-3-enoic acid Ethyl 4-ox0-4H-quinolizine-2-carboxylate
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Phan tmg ghép vong & giai doan tiép theo cia phan Umg ngung tu Stobbe d6i
v6i cac aldehyde thom dd dugc ing dung nhiéu trong viéc hinh thanh hop chit hitu co
c6 khung suon naphthalene®!. Tuy nhién, day 1a 1an dau tién phan Gmg déng vong
duogc thyc hién trén aldehyde ctua di vong thom chira nito. (E)-3-(Ethoxycarbonyl)-4-
(pyridin-2-yl)but-3-enoic acid (2a) dugc dong vong ¢ diéu kién don gian: nhiét do
phong, st dung acetic anhydride (Ac20) va sodium acetate (NaOAc) véi ty 1¢ mol
(2a):Ac20:NaOAc = 1:3:0,4. Sau thoi gian 90 phut, sic ky ban mong cho thay co sy
xuat hién vét méi (Rf = 0,48; PE:EtOAc = 1:2) (Hinh 3). San pham thé thu duogc sau
phan tng dugc tinh ché bang sic ky cot (silica gel, PE:EtOAc = 4:1) thu dugc chét ran
tinh khiét mau vang (hiéu suat 71%) (Hinh 4).

San pham (3a)
Rf=0,48

Tac chit (2a)
Rf=0,33

Hinh 3. Sic ky ban méng tong hop (3a) (PE:EtOAC = 1:2)

Hinh 4. Sin pham (3a)
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4.1.2.1 Xdc dinh cdu triic san pham (38) (phu luc 2)

Céu tric san pham (3a) duoc xac dinh bang cac phuong phap phd IR, *H-NMR,
13C-NMR, HMQC, HSQC, COSY, MS. Két qua duogc trinh bay trong Bang 5 va 6.

- Phé *H-NMR (500 MHz, CDCls, dppm) (phu luc 2.4-2.5): cho thidy mdt tin
hiéu du6i dang miii bdn tai vi tri 4,43 ppm (q, J = 7,17 Hz) va dong thdi c6 mot miii ba
tai vi tri 1,43 ppm (t, J = 7,25 Hz) 1a tin hiéu dac trung ctia nhém ethyl ester —CO-O-
CH>-CHa. Bén canh d6 con xuét hién 6 tin hiéu cong huong & cac vi tri 9,17; 7,62;

7,45;7,27; 7,22; 7,12 ppm 1a tin hi¢u cua 6 proton hién di¢n trén vong quinolizine.

- Phé ®C-NMR két hop véi DEPT (125 MHz, CDCls, dopm) (phu luc 2.6-2.8):
cho thay c6 12 carbon, trong d6 c6: 4 carbon ti cap gdm 2 nhém C=0 & vi tri 165,28;
158,61 ppm va 2 carbon tir cip & vi tri 142,49; 138,79 ppm. Ngoai ra con co:

+ 6 nhém CH ¢ cac vi tri 130,23; 127,64; 126,57; 116,34; 108,72 va 102,67

ppm.
+ 1 nhom CHa ¢ vi tri 61,99 ppm.

+ 1 nhodm CHz ¢ vi tri 14,2 ppm.

Do cau trac ethyl 4-0x0-4H-quinolizine-2-carboxylate (3a) 1a khung hoan toan
m&i, chua c6 tai liéu nao duoc cong bo ca trong va ngoai nudc, nén dé tai tiép tuc phan
tich phé6 MS, HMBC, HSQC, COSY cua chat (3a). Két qua thu dugc dit liéu phd nhu

Sau.

- Phé MS (phu luc 2.2-2.3): cho pic ion phan tr m/z [M+H]* = 218.081 suy ra
phan tir khdi cta chit (3a) 12 217 dvC tng voi cong thie phan tir 1a C12H11N10s,

-Phé HMBC (phy luc 2.9-2.11): cho thay sy tuong tac giita H véi C tai cac vi
tri C ma H c6 thé tuong tac: Hi—Cs, Co, Cea, C10; Hs—C1, C10; Hs—C7, Cs, Caa, Ca;...

- Phé HSQC (phu luc 2.12-2.14): cho thay su tuong tac giita H va C tai vi tri

ma H gan vao nhu: Hi—C1; H3—Cs; He—C;. ..
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Bang 5. Dir liu phé 'H-NMR, 13C-NMR, COSY va HMBC ciia sin phim (3a)

Vi tri IH-NMR 8ppm BC-NMR Loai COSY  HMBC
C  (S6 H;dang miii; J=Hz)  Sppm  carbon ‘H—'H 'H-3C
H1—Cs, Co,
1 7,27 (1H; s) 102,67 =CH-
Coa, C10
2 138,79 >C<
3 7,22 (1H;d; J=1,5) 108,72 =CH- H3s—C1, Cio
4 158,61 >C=0
Hs—C7, Cs,
6 9,17 (1H; d; J=17,5) 127,64 N=CH- Hs—H7
Coa, C4
7 7,14-7,11 (1H; m) 116,34 =CH- H7—Hs H7;—Ce
8 7,45 (1H; q; J =5,17) 130,23 =CH- Hs—Hy Hs—Cs, Coa
Ho—C7, Cy,
9 7,62 (1H;d; J=9) 126,57 =CH-
C9a
9a 142,49 >C<
10 165,28 O=CO-
H11—Cyo,
11 443(Q2H:;q:J=72) 61,99 —CHx Hu—Hi
Cio
12 1,43 (3H;t;J=7,3) 14,2 —CHs Hi2—C11

Bang 6. Dir liéu pho °C-NMR, DEPT ciia sain pham (3a)

VitriC 3C(ppm) DEPT 135 DEPT 90 Két luan
1 102,67 Miii dwong  Miii duong =CH-
2 138,79 Bién mét Bién mét >C<
3 108,72 Miii dwong  Miii duong =CH-
4 158,61 Bién mét Bién mét >C=0
6 127,64 Miii dwong  Miii duong N=CH-
7 116,34 Miii dwong  Miii duong =CH-
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8
9
10
11
12
13

130,23
126,57
142,49
165,28
61,99
14,2

Miii duong
Miii duong
Bién mat
Bién mét
Mii am

Miii duong

Miii duong
Miii duong
Bién mét
Bién mat
Bién mét

Bién mat

=CH-

>C<

O=CO-
—CH2—
—CHs

Tir cac dit liéu pho trén cho thay di thuc hién duoc phan Gng déng vong tir chét

trung gian (2a) thanh chét (3a) c6 khung suon 1a quinolizine véi cong thirc phan tir 14

C12H11N103 va cong thirc cau tao nhu sau:

Két qua tong hop phut hop véi du doan ban dau: sy hién dién ciia nguyén tir nito

lam giam hoat tinh than hach cta cac tAm carbon trén vong pyridine (So do 19). Két

qua la, cap dién tr ty do trén nito s& thé hién tinh than hach troi hon va tac kich vao

nhém carbonyl cta anhydride hinh thanh chit trung gian t&r dién, sau d6 loai bo oxy

clia nhom carbonyl tao thanh san pham vong quinolizine. Két qua phd ciing cho thay

khong c6 sy hinh thanh san pham 14 vong quinoline gép phan khang dinh tinh than

hach tr¢1 hon cua nito so vdi carbon trong vong pyridine trong qua trinh ghép vong

ctia san pham ngung tu Stobbe.

A\
| »
+ &|
(@] j COOEt
H H
(2a) ) B an l Qi N
o)
AN |
~ ~ COOEt
(3a)
So' d0 19. Co ché ghép vong hinh thanh sin phim (3a)
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Thionyl chloride, SOCly, ciing c6 thé duoc st dung thay cho acetic anhydride
nham hoat héa nhém carboxyl trong giai doan ghép vong. Tuy nhién, trong trudng hop
nay hiéu sudt thu duoc san phim (3a) giam so véi truong hop st dung acetic
anhydride. Nguyén nhdn c6 thé do sy canh tranh cta ion Cl- (tao ra trong qua trinh
hoat héa nhém carboxyl bdi SOClz) dbi v6i tAm than hach nito trong phan tng véi

nhom carbonyl cua mixed anhydride (1).
4.1.2.2 Khao sat diéu kién phan g tong hop (3a)

Sau khi dd x4c dinh chinh x4c cdu trac (3a), dé tai tiép tuc tién hanh khao sat
tim diéu kién téi wu tong hop (3a) bang phuong phap dun hoi luu cb dién. O mdi diéu
kién khao sat, hdn hop sau phan tng dugc theo ddi bang sic ky ban mong. San pham
ethyl 4-oxo-4H-quinolizine-2-carboxylate (3a) dugc tong hop tir chit trung gian (2a)
st dung Ac20 lam tac nhan acyl héa voi sy hién dién cia NaOAc. Phan ting xdy ra ¢
nhiét do phong, khong tiéu hao ning luong. Tién hanh theo ddi thoi gian dé tim thoi
gian phan tng thich hop. Sic ky ban méng thu dugc & Bang 7 cho thiy phan tng dat
d6 chuyén hoa hoan toan khi thuc hién trong khoang thoi gian 1a 90 phut.

Biét duoc thoi gian can thiét dé thyc hién phan tng, dé tai tiép tuc tién hanh
khao sat lugng NaOAc va Ac20. Lugng NaOAc lan luot duoc khao sat & cac ti 16 mol
0,3; 0,35 va 0,4. Ban mong thu dugc ¢ cac ty 1¢ mol khic nhau cia NaOAc cho théy,
vét san pham hinh thanh rd va vét tic chat khong con ¢ ty 1& mol 0,4. Vi vay, ty 1& mol
(2a):NaOAc = 1:0,4 duogc lya chon khi thuc hién phan tng. Ac20 st dung trong phan
mg vira 13 tac nhan acyl hoa dong thoi hoa tan tt tac chat (2a) nén ciing dugc st dung
nhu dung mdi trong giai doan ghép vong. Trudc hét, luong Ac20 duoc dung du so véi
tac chét (2a) voi ty 16 mol (2a):Ac20 = 1:2. Ban mong thu dugc sau 90 phit cho thiy
phan tng van con vét tac chat. Picu nay c6 thé giai thich, voi ty 16 mol nay, mic du
luong AcoO van hoa tan hét luong tac chit (2a) nhung luong AcoO qua it khong du
lam tac nhan acyl hoa trong qua trinh phan tmg. Két qua thu dugc sau khi ting dan
lugng Ac20 ¢ céc ty I¢ mol 2,5 va 3 cho théy, ty 1¢ mol Ac20 dugc st dung so véi tac

chét (2a) dé phan tng dat d6 chuyén hoa t6t 1a (2a):Ac20 = 1:3.
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Bang 7. Khio sat diéu ki¢n thyc hién phan vng

tong hop ethyl 4-0xo-4H-quinolizine-2-carboxylate (3a)

Tt Nhiét d¢

Thoi gian

Ti 1é mol tac chit

TLC

Khdo sat thoi gian phdn wng

1 | Nhi¢t d6 phong | 60 phit | (2a):Ac20:NaOAc =1:3:0,4
2 | Nhiét 4o phong 75 phat | (2a):Ac20:NaOAc = 1:3:0,4
3 | Nhiét @6 phong 90 phat | (2a):Ac20:NaOAc = 1:3:0,4

& Nhdn xét: Sau 90 phiit vét san pham (38) xudt hién ré va vét tic

chat khéng con. Phdan img xdy ra hodn todn trong thoi gian 90

PE:EtOAc=1:2

phut.

Khdo sat lwgng NaOAcC
4 | Nhiét 46 phong | 90 phat (2a):Ac20:NaOAc =1:3:0,3
5 | Nhiét @6 phong | 90 phut (2a):Ac20:NaOAc = 1:3:0,35
6 | Nhiét do phong | 90 phut (2a):Ac20:NaOAc = 1:3:0,4

chuyén héa tot nhat.

& Nhan xét: Voi ty 1é mol (2a):NaOAc = 1:0,4 phan wng dat do

PE:EtOAc=1:2

Khdo sat lwong Ac,0
7 | Nhiét d6 phong | 90 phut (2a):NaOAc:Ac.0 =1:0,4:2
8 | Nhiét d6 phong | 90 phut (2a):NaOAc:Ac.0 =1:0,4:2,5
9 | Nhiét d6 phong | 90 phut (2a):NaOAc:Ac.0 =1:0,4:3

nhat.

& Nhdn xét: Véi ti 1é mol (2a):Ac20 = 1:3 phdn ing xdy ra tot

PE:EtOAc=1:2

s Két luan: Diéu kién t6t nhat dé thuc hién phan tng ghép vong tong hop (3a)

tir chat trung gian (2a) bang phuong phap dun héi luu nhu sau:
- Ti 1¢ mol (2a):Ac20:NaOAc = 1:3:0,4

- Nhiét 46 phong
- Thot gian 90 phut

Trong diéu kién nay, hiéu suit thu dugc san pham (3a) la 71% (R¢ = 0,48;

PE:EtOAC = 1:2).
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4.2 TONG HOP DAN XUAT 4-OXO-4H-QUINOLIZINE-2-

CARBOXAMIDE

Céac dan xuat 4-oxo-4H-quinolizine-2-carboxamide dugc tong hop tir cu tric

core 4-0x0-4H-quinolizine theo so do sau:

(0] (0]
Z N RNH, Z N
N X | OEt e H\R
3a o 4a-d o)

Ria= N-C4Hg™; b= CgHsCHy i c = CgHyq—; d = Sec-CqHg™
So @0 17. Quy trinh tong hop din xuit 4-0x0-4H-quinolizine-2-
carboxamide
4.2.1 Tong hop N-butyl-4-oxo-4H-quinolizine-2-carboxamide (4a)
N-Butyl-4-oxo-4H-quinolizine-2-carboxamide (4a) dugc tong hop tir (3a) va

n-butylamine. Phuong trinh phan img nhu sau:

O O
Z >N Z N
CH3CH,CH,CH,NH, | H
Xy OEt o > Xy N~
3a [e) 4a [e)
Ethyl 4-0x0-4H-quinolizine-2-carboxylate N-Butyl-4-ox0-4H-quinolizine-2-carboxamide

Trong phan (mg nay amide duoc tong hop truc tiép tir n-butylamine véi (3a) 1a
tac nhan acyl hoa, khong s dung xuc tadc. Phan img duogc thuc hién ¢ nhi¢t 4o 90°C
trong 5 gio, ty 1& mol tac chét (3a):n-butylamine = 1:5. Sic ky ban mong thu dugc sau
phan mg cho thiy c6 sy xuat hién vét méi (Rf = 0,21; EtOAc) (Hinh 5). San pham tho
thu duoc sau phan ing dugc két tinh lai trong EtOAc thu duogc chét ran tinh khiét mau

vang (hiéu suit 81%) (Hinh 6).
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Tac chit (3a)
Ri=0,4

San pham (4a)
Ri=0,21

Hinh 5. Sic ky ban méng tong hop (4a) (Dung mai giai ly EtOAc)

Hinh 6. Sin pham (4a)
4.2.1.1 Xdc dinh céu tric san pham (48) (phu luc 3)

CAu tric san pham (4a) duoc xac dinh bing phuong phap phd H-NMR va
3C-NMR. Két qua dugc trinh bay trong Bang 8 va 9.

- Phé "H-NMR (500 MHz, DMSO-ds, Sppm) (phu luc 3.1-3.3): cho thiy cac tin
hiéu cong hudng g voi nhom ester -CO-O-CHp-CHs bién mat, thay vao d6 1a sy xudt
hién mot tin hi€u cong hudéng dang miii ba cua proton gén vao nito ¢ vi tri 8,69 ppm (t,
J = 5,25 Hz) va cac tin hiéu cdng hudng cua nhom n-butyl —CH>-CH2-CH2-CHs, cu

thé nhu sau:

+ 1 miii bon tai vi tri 3,26 ppm (g, J = 6,67 Hz) 14 tin hiéu cta nhém -CH; gin
vao nito.

+ 2 miii da tai vi tri 1,51; 1,32 ppm va 1 mi ba tai vi tri 0,89 ppm (t, J = 7,25
Hz) 1an luot 14 tin hiéu proton dic trung ctia nhém -CHz-CH,-CHa.
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- Phé 3C-NMR két hop véi DEPT (125 MHz, DMSO-ds, Sppm) (phu luc 3.4-

3.8): cho thiy c6 13 carbon, trong d6 c6: 4 carbon tr cdp gom 2 nhém C=0 & vi tri

164,81; 157,42 ppm va 2 carbon t& cip & vi tri 143,15; 142,39 ppm. Ngoai ra con co:

+ 5 nhém CH ¢ cac vi tri 130,99; 126,57; 116,78; 104,73 va 101,07 ppm.

+ 3 nhom CH: ¢ vi tri 39,0; 31,01 va 19,65 ppm.

+ 1 nhom CHz ¢ vi tri 13,71 ppm.

Bang 8. Dir liéu pho 'H-NMR ciia sian phim (4a)

Tt  So va loai proton S (ppm) Miii, J (Hz)
1 1H, CH 8,97 d,J=7
2 1H, N-H 8,69 t,J=5,25
3 1H, CH 7,87 d,J=9
4 1H, CH 7,61-7,58 m

5 1H, CH 7,28-7,25 m

6 1H, CH 7,19 S

7 1H, CH 6,79 dJ=15
8 2H, N-CH>- 3,26 q,J =6,67
9 2H, -CH>- 1,54-1,48 m

10 2H, -CH>- 1,36-1,28 m

11 3H, -CHs 0,89 t,J=7,25

Bang 9. Dir liéu pho 3C-NMR ciia sin pham (4a)

Tt 13C-NMR (5ppm) DEPT 135 DEPT 90 Két luin
1 164,81 Bién mat Bién mat >C=0
2 157,42 Bién mat Bién mat >C=0
3 143,15 Bién mat Bién mat >C<
4 142,39 Bién mat Bién mat >C<
5 130,99 Miii duong  Miii duong —CH=
6 126,57 Miii duong  Miii duong —CH=
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7 116,78 Miii dwong  Miii dwong —CH=
8 104,73 Miii duong  Miii duong —CH=
9 101,07 Miii duong  Miii dwong —CH=
10 39,0 Mili 4m Bién mat —~CHo—

11 31,01 Miii 4m Bién mat —~CHo-

12 19,65 Mili 4m Bién mat —~CHo—

13 13,71 Miii dwong  Bién mit —CHs

Tir két qua phd nghiém trén, c6 thé xac dinh day 1a cu tric ciia N-butyl-4-oxo-

4H-quinolizine-2-carboxamide.

4.2.1.2 Khao sat diéu kién phan iing tong hop (4a)

Sau khi dd xac dinh chinh xac ciu tric (4a), dé tai tiép tuc tién hanh khao sat
tim diéu kién toi vu tong hop (4a) bang phuong phap dun hoi luu c¢b dién. O mdi dicu
kién khao sat, hdn hop sau phan tng duoc theo ddi bang sic ky ban mong. Dau tién
phan ung dugc thuc hién ¢ nhiét 6 phong. Tuy nhién phan rng khong xay ra. Sau do
nhiét 46 dugc ting dan 1én nhiét do soi ciia n-butylamine thi phan tmg di xay ra. Theo
ddi trén sic ky ban mong nhan thay dén 90°C phan tng di xay ra. Hon hop phan tng
dugc khudy o nhiét do 90°C, két qua thu duoc ¢ cac khoang thoi gian 4 gio; 4,5 gio va
5 gid cho thdy, sau 5 gio, vét san pham (4a) da xuat hién rd va vét tic chat (3a) khong

con ching to phan tmg da dat do chuyén hoa hoan toan.

Biét duoc nhiét do va thoi gian phan tng xay ra, ty 16 mol tic chét tiép tuc duoc
khao sat. n-Butylamine c6 thé hoa tan tot tac chéat (3a) nén dugc xem nhu dung moi
cua phan tng. Mat khac, do phan Ung thuan nghich va thyc hién & nhié¢t d6 cao nén
n-butylamine dugc lya chon véi ty 16 mol cao hon so véi tac chat (3a) nham duy tri

phan tng xay ra theo chiéu thuén. Luong n-butylamine lan luot duoc sir dung & cacty
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1¢ mol 3, 4 va 5 so véi tac chat (3a). Két qua thu duge ¢ Bang 10 cho thidy dé phan
g x4y ra tbt, lugng n-butylamine can dung la (3a):n-butylamine = 1:5.
Bang 10. Khio sat diéu kién thye hi¢n phan ng
tong hop N-butyl-4-oxo-4H-quinolizine-2-carboxamide (4a)

Tt| Nhiét do Thoi gian Ti 1é mol tac chit TLC
Khao sat nhiét do phan wng

1 50°C 5 gio (3a):n-butylamine = 1:5

2 70°C 5 gio (3a):n-butylamine = 1:5

3 90°C 5 gio (3a):n-butylamine = 1:5

& Nhdn xét: O nhiét do 90 °C phdn vng xdy ra tot nhat.

EtOAC
Khao sat thoi gian phdan wng
4 90°C 4 gio (3a):n-butylamine = 1:5
5 90°C 4,5 gio (3a):n-butylamine = 1:5
6 90°C 5 gio (3a):n-butylamine = 1:5

& Nhdn xét: Sau 5 gio vét tic chat (3a) bién mdt dong thoi vét san

phdm hién ré. Phan ing xdy ra hoan todn trong thoi gian 5 gio.

] EtOAC
Khao sat ti I¢ mol tac chat

7 90°C 5 gio (3a):n-butylamine = 1:3

8 90°C 5 gio (3a):n-butylamine = 1:4

9 90°C 5 gio (3a):n-butylamine = 1:5

& Nhan xét: Véi ty 1é mol (3a):n-butylamine = 1:5 phdn img dat do

chuyén héa tot nhat.

EtOAcC

% Két luan: Piéu kién tot nhat dé thuc hién phan Gng tong hop amide (4a)
bang phuong phap dun hoi luu ¢ dién nhu sau:

- Ti 1€ mol (3a):n-butylamine = 1:5

- Nhiét 6 90°C

- Thoi gian 5 gid
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Trong diéu kién nay, hiéu suit thu duoc san pham (4a) 1a 81% (R¢ = 0,21;
EtOAC).

4.2.2 Tong hop N-benzyl-4-oxo-4H-quinolizine-2-carboxamide (4b)

N-Benzyl-4-ox0-4H-quinolizine-2-carboxamide (4b) duoc tong hop tir (3a) va

benzylamine. Phuong trinh phan trng nhu sau:

e} o}
Z N CgHsNH; Z N | H
—_—
N X OEt t© XX N
3a 0 4b fo)
Ethyl 4-ox0-4H-quinolizine-2-carboxylate N-Benzyl-4-ox0-4H-quinolizine-2-carboxamide

Tuong tu nhu ddi véi n-butylamine, amide (4b) ciing dugc tong hop truc tiép tir
benzylamine va (3a) trong diéu kién khong str dung xtc tac. Pau tién phan tng duoc
thue hién & nhiét d6 160°C trong 5 gio, ty 16 mol tac chat (3a):benzylamine = 1:3. Sic
ky ban mong thu duoc sau phan tng cho thdy c6 su xuat hién vét méi (Rs = 0,24;
EtOAC) (Hinh 7). San pham tho thu dugc sau phan ung duoc két tinh lai trong EtOAc

thu dugc chat ran tinh khiét mau vang (hiéu suat 70%) (Hinh 8).

Tac chat (3a)
Ri=0,4

San pham (4b)
Ri=0,24

Hinh 7. Sic ky ban méng tong hop (4b) (Dung mdi giai ly EtOAc)
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Hinh 8. San pham (4b)

4.2.2.1 Xéc dinh cdu triic san pham (4b) (phu luc 4)

Céu trac san pham (4b) dugc xac dinh bang phwong phap phd H-NMR va
13C-NMR. Két qua duoc trinh bay trong Bang 11 va 12.

- Phé *H-NMR (500 MHz, DMSO-ds, dopm) (phu luc 4.1-4.2): cho thiy cac tin
hiéu cong hudng tng v6i nhom ester -CO-0-CH,-CHs bién mat, thay vao dé 1a sy xuét
hién dang miii ba ctia proton gan vao nito ¢ vi tri 9,31 ppm (t, J = 5,25 Hz) va cac tin
hiéu cong hudng ctia nhdm benzyl, cy thé nhu sau:

+ 1 miii d6i tai vi tri 4,49 ppm (d, J = 6 Hz) 1a tin hiéu ctia nhom —CH> gin trén
vong benzene.
+ 1 miii da tai vi tri 7,34-7,2 ppm gdm tin hiéu cta 5 proton trén vong benzene.
- Phé 3 C-NMR két hop véi DEPT (125 MHz, DMSO-ds, Sopm) (phu luc 4.3-
4.7): cho thay c6 17 carbon, trong d6 c6: 5 carbon tir cip gdm 2 nhém C=0 & vi tri
164,98; 157,38 ppm va 3 carbon tir cép & cac vi tri 171,37; 143,43 va 139,13 ppm.
Ngoai ra con co:
+ 11 nhdm CH ¢ cac vi tri 131,05; 128,32; 128,2; 127,28; 127,12; 126,86;
126,64; 126,58; 116,82; 104,75 va 101,02 ppm.
+ 1 nhom CHa ¢ vi tri 42,8 ppm.
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Bang 11. Dir liéu phé 'H-NMR ciia sin phiam (4b)

Tt S6 va loai proton d (ppm) Miii, J (Hz)
1 1H, N-H 9,31 t,J=5,25
2 1H, CH 8,99 d,J=75
3 1H, CH 7,89 d,J=85
4 1H, CH 7,61 t,J=7,75
5 7H, CH 7,34-7,2 m

6 1H, CH 6,85 S

7 2H, CH 4,49 d,J=6

Bang 12. Dir liéu pho *C-NMR ciia sin pham (4b)

Tt BC-NMR (8ppm) DEPT 135 DEPT 90 Két luin
1 171,37 Bién mat Bién mat >C=0
2 164,98 Bién mét Bién mét >C=0
3 157,38 Bién mat Bién mat >C<
4 142,43 Bién mét Bién mét SCe
5 139,13 Bién mat Bién mat SCe
6 131,05 Miii duong Miii duong —CH=
7 128,32 Miii duong Miii duong _CH=
8 128,2 Miii duong Miii duong _CH=
9 127,28 Miii duong Miii duong _CH=
10 127,12 Miii duong Miii duong _CH=
11 126,86 Miii duong Miii duong _CH=
12 126,64 Miii duong Miii duong _CH=
13 126,58 Miii duong Miii duong _CH=
14 116,82 Miii duong Miii duong _CH=
15 104,75 Miii duong Miii duong _CH=
16 101,02 Miii duong Miii duong _CH=
17 42,8 Mili &m Bién mét —CHa-
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Tir két qua phd nghiém trén, c6 thé xac dinh ddy 1a cdu trac cia N-benzyl-4-

0x0-4H-quinolizine-2-carboxamide.

4.2.2.2 Khao sat diéu kién phan g tong hop (4b)

Sau khi da x4c dinh chinh xé4c cau trac (4b), dé tai tiép tuc tién hanh khao sat
tim diéu kién téi wu téng hop (4b) bang phuong phap dun héi luu cb dién. O mdi diéu
kién khao sat, hdn hop sau phan tng duoc theo doi bang sic ky ban mong. Nhiét do
phan tmg duoc khao sat dau tién. Luong benzylamine dugc st dung du nhiéu hon so
v6i (3a). Benzylamine ciing c6 kha ning hoa tan tt (3a) nén dong thoi dugc sir dung
nhu dung méi cho phan ng. Pun, khudy hdn hop phan tng & cac muc nhiét do ting
dan. Sic ky ban mong thu duoc & cac nhiét d6 khac nhau cho thdy ¢ 160°C phan tng
dat duoc do chuyén héa t6t va dugce chon lam nhiét do tét nhat cho phan tng. Gitlt
phan tmg & nhiét do nay, dé tai tiép tuc tién hanh theo doi thoi gian phan tGng. Tir két
qua thu dugc & Bang 13 cho thiy sau 5 gid, vét tac chat (3a) da hét va hinh thanh vét
san pham (4b).

Biét duoc nhiét d6 va thoi gian can thiét cho phan tng, ti 16 mol tac chat tiép
tuc duoc khao sat. Tac chat (3a) va benzylamine 1an luot duoc khao sat & cac ty 16 mol
1:1, 1:2 va 1:3. Sic ky ban moéng thu dugc sau phan tmg cho thidy ¢ ti 16 mol

(3a):benzylamine = 1:3 phan tng xay ra tot nhat.
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Bang 13. Khao sat diéu ki¢n thye hién phan g

tong hop N-benzyl-4-oxo-4H-quinolizine-2-carboxamide (4b)

TLC

Tt| Nhiét dd Thoi gian Ti 1é mol tac chit
Khao sat nhiét dg phdn ng

1 140°C 5 gio (3a):benzylamine = 1:3

2 150°C 5 gio (3a):benzylamine = 1:3

3 160°C 5 gio (3a):benzylamine=1:3

& Nhdn xét: O 160°C phan g dat d6 chuyén hoa t6t nhat.

EtOAcC

Khao sat thoi gian phan wng

4 160°C 4 gio (3a):benzylamine = 1:3
5 160°C 4,5 gio (3a):benzylamine = 1:3
6 160°C 5 gio (3a):benzylamine= 1:3

& Nhdn xét: Sau 5 gio vét san pham (4b) xudt hién ré hon va vét tac

chat bién mat. Phan vmg dat dd chuyén héa toa sau 5 gio.

EtOAc

Khao sdt ti 1¢ mol tic chit

7 160°C 5 gio (3a):benzylamine=1:1
8 160°C 5 gio (3a):benzylamine=1:2
9 160°C 5 gio (3a):benzylamine=1:3

& Nhan xét: Véi ty 1é mol (3a):benzylamine = 1:3 phan img xdy ra

hoan toan.

EtOAcC

bang phuong phap dun hoi luu nhu sau:

% Két luan: Piéu kién tot nhat dé thyuc hién phan ung tong hop amide (4b)

- Ti 1€ mol (3a):benzylamine = 1:3

- Nhiét d¢ 160°C
- Thoi gian 5 gid
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Trong diéu kién nay, hiéu suit thu dugc san pham (4b) 1a 70% (Rf = 0,24;
EtOAC).

4.2.3 Tong hop N-cyclohexyl-4-oxo-4H-quinolizine-2-carboxamide (4c)

N-Cyclohexyl-4-ox0-4H-quinolizine-2-carboxamide (4c) dugc téng hop tir (3a)

va cyclohexylamine. Phuong trinh phan irng nhu sau:

(e}
(@]

Z N
Z N CgH11NH> | H
_— Xy N

NN OEt 0 \O
(@]
4c

3a o)
Ethyl 4-ox0-4H-quinolizine-2-carboxylate N-Cyclohexyl-4-0x0-4H-quinolizine-2-carboxamide

Tuong tu nhu dbi v4i benzylamine, amide (4c¢) ciing duoc tong hop truc tiép tir
cyclohexylamine va (3a) trong diéu kién khong sir dung xtic tic. Pau tién phan tng
dugc thuc hién ¢ nhiét d6 150°C trong 5 gio, ty 18 mol tac chat (3a):cyclohexylamine
= 1:3. Sac ky ban mong thu dugc sau phan tng cho thiy c6 sy xuat hién vét méi
(Rt = 0,28; EtOAC) (Hinh 9). San pham tho thu dugc sau phan Gng duoc két tinh lai
trong EtOAc thu duoc chat ran tinh khiét mau vang (hiéu suat 75%) (Hinh 10).

Tac chat (3a)
Ri=0,4

San pham (4c)
Ri=0,28

Hinh 9. Sic ky ban méng tong hop (4¢) (Dung mdi giai ly EtOAc)
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Hinh 10. San phiam (4c)

4.2.3.1 Xdc dinh cdu tric san pham (4¢) (phu luc 5)

CAu tric san pham (4c) dugc xac dinh bang phuong phap phd H-NMR va
3C-NMR. Két qua dugc trinh bay trong Bang 14 va 15.

- Pho "H-NMR (500 MHz, DMSO-ds, Sopm) (phu luc 5.1-5.3): cho thay cac tin
hi€u cong hudng tng véi nhom ester -CO-O-CH2-CH3 bién mat, thay vao do la su Xuét
hién dang miii d6i cua proton gin vao nito ¢ vi tri 8,47 ppm (d, J = 8 Hz) va céc tin

hiéu cong hudng ctia nhom cyclohexyl, cu thé nhu sau:

+ 1 mili ba tai vi tri 3,75 ppm (t, J = 3,75 Hz) 1a tin hiéu ciia nhém -CH gin vao
nito.
+ 5 miii ¢ cac vi tri 1,81 ppm (s, 2H); 1,73 ppm (d, J = 5,5 Hz, 2H); 1,61 ppm
(d, J=12,5Hz, 1H); 1,36-1,26 ppm (m, 4H); 1,14 ppm (t, J = 10,5 Hz, 1H) la
tin hi¢u cta 10 proton trén vong cyclohexyl.
- Pho 3C-NMR két hop véi DEPT (125 MHz, DMSO-ds, dppm) (phu luc 5.4-
5.7): cho thiy c6 13 carbon, trong d6 cé: 4 carbon tir cip gébm 2 nhém C=0 & vi tri
164,02; 157,38 ppm, 2 carbon tir cip & vi tri 143,34; 142,31 ppm va 1 nhém CH & vi
tri 48,63 ppm. Do c6 sy d6i xing trong vong cyclohexyl nén 5 nhém —CH trén vong
chi thé hién 3 tin hiéu cong huong & cac vi tri 39,0; 25,18 va 24,83 ppm.
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Bang 14. Dir liéu phé 'H-NMR ciia sin phiam (4c)

Tt S valoai proton & (ppm) Miii, J (Hz)
1 1H, CH 8,97 dJ=75
2 1H, N-H 8,47 dJ=8
3 1H, CH 7,89 dJ=9
4 1H, CH 7,6 t,J=75
5 1H, CH 7,26 t,J=7
6 1H, CH 7,19 s

7 1H, CH 6,8 S

8 1H, N-CH 3,75 t,J=3,75
9 2H, CH 1,81 s

10 2H, CH 1,73 dJ=55
11 1H, CH 1,61 d,J=125
12 4H, CH 1,36-1,26 m

13 1H, CH 1,14 t,J=10,5

Bang 15. Dir liéu pho *C-NMR ciia sin pham (4c)

Tt  3C-NMR (8ppm) DEPT 135 DEPT 90 Két luin
1 164,02 Bién mat Bién mat >C=0
2 157,38 Bién mat Bién mat >C=0
3 143,34 Bién mat Bién mat >C<
4 142,31 Bién mat Bién mat >C<
) 130,87 Miii duong Miii duong —CH=
6 126,5 Miii duong Miii duong —CH=
7 116,68 Miii duong Miii duong —CH=
8 104,88 Miii duong Miii duong —CH=
9 101,08 Miii duong Miii duong —CH=

10 48,63 Miii duong Miii duong —CH=

11 32,16 Miii 4m Bién mat —CHo—

12 25,18 Mili 4m Bién mat —~CHo—

13 24,83 Mili 4m Bién mat —CHa-
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Tir két qua pho nghiém trén, co thé xac dinh day 1a cau trac ciia N-cyclohexyl-4-

0x0-4H-quinolizine-2-carboxamide.

4.2.3.2 Khao sdt diéu kién phdn vmg tong hop (4c)

Sau khi dd xac dinh chinh xac ciu tric (4c), dé tai tiép tuc tién hanh khao sat
tim diéu kién t6i wu tong hop (4c) bang phuong phap dun hdi luu cb dién. O mdi diéu
kién khao sat, hdn hop sau phan tng duoc theo doi bang sic ky ban mong. Luong
cyclohexylamine duoc sir dung cao hon so véi tac chat (3a). Cyclohexylamine ciing
hoa tan tot (3a) nén dong thoi duoc sir dung nhu dung méi cho phan tng. Hon hop
phan ung dugc dun, khuéy O cac muc nhiét do tang dan. Pau tién, phan trng dugc thuc
hién & 130°C. Tuy nhién, sau mot thoi gian quan sat sic ky ban mong van con vét tac
chét nén nhiét do tiép tuc duogc ting 1én dén 150°C cho dén khi phan Gmg da hét vét
tac chat. Giit phan ung & nhiét do nay, tién hanh theo doi thdi gian phan ung dé tim
thoi gian phan tng thich hop. Tir nhitng két qua thu dugc ¢ Bang 16 cho thiy, sau 5

gi0, vét tac chat da hét va xuat hién vét san pham (4c).

Biét dugc nhiét do va thoi gian can thiét cho phan g, dé tai tiép tuc tién hanh
khao sat ty 16 mol tac chat. Tac chat (3a) va cyclohexylamine 1an luot duoc khao sat &
cac ti 16 mol 1:1, 1:2 va 1:3. Sic ky ban mong thu duoc & cac ty 18 mol khac nhau cho

thdy & ty 1& mol (3a):cyclohexylamine = 1:3 phan ung d xay ra hoan toan.
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Bang 16. Khao sat diéu ki¢n thye hién phan g
tong hop N-cyclohexyl-4-oxo-4H-quinolizine-2-carboxamide (4c)

Tt| Nhiét dd Thoi gian Ti 1é mol tac chit TLC
Khao sat nhiét dg phdn rng

1 130°C 5 gio (3a):cyclohexylamine = 1:5

2 140°C 5 gio (3a):cyclohexylamine = 1:5

3 150°C 5 gio (3a):cyclohexylamine = 1:5

& Nhdn xét: O 150 °C phdn ieng dat @6 chuyén héa tot nhat.

EtOAc
Khao sat thoi gian phan wng
4 150°C 4 gio (3a):cyclohexylamine = 1:5
5 150°C 4,5 gio (3a):cyclohexylamine = 1:5
6 150°C 5 gio (3a):cyclohexylamine = 1:5

& Nhdn xét: Sau 5 gio vét san pham (4¢€) xudt hién ré hon va vét tic

chét bién mat.
EtOAc

Khdo sat ti 1¢ mol tic chit
7 150°C 5 gio (3a):cyclohexylamine=1:1
8 150°C 5 gio (3a):cyclohexylamine=1:2
9 150°C 5 gio (3a):cyclohexylamine= 1:3

& Nhan xét: Vi ty 1é mol (3a):cyclohexylamine = 1:3 phan img xdy

ra hoan toan..

EtOAc

s Két luan: Piéu kién t6t nhat dé thuc hién phan ung téng hop amide (4c)
bang phuong phap dun hdi luu nhu sau:

- Ti 1é¢ mol (3a):cyclohexylamine = 1:3

- Nhiét do 150°C

- Thot gian 5 gio
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Trong diéu kién ndy, hiéu suét thu dugc san pham (4c) 1a 75% (R = 0,28;
EtOAC).

4.2.4 Tong hop N-sec-butyl-4-oxo-4H-quinolizine-2-carboxamide (4d)

N-sec-Butyl-4-oxo0-4H-quinolizine-2-carboxamide (4d) duogc tong hop tir (3a)

va sec-butylamine. Phuong trinh phan (rng nhu sau:

o o
Z N sec-CHsCH,CH,CHoNH, (2 N
- | H
X XN OEt to AN N N
Ethyl 4-ox0-4H-quinolizine-2-carboxylate N-sec-Butyl-4-o0x0-4H-quinolizine-2-carboxamide

Tuong t nhu ddi véi n-butylamine, amide (4d) ciing dugc tong hop truc tiép tir
sec-butylamine véi (3a) va khong stir dung xtic tac. Phan ung dugc thuc hién ¢ nhiét o
90°C trong 10 gio, ty 1& mol tac chat (3a):sec-butylamine = 1:5. Sic ky ban mong thu
dugc sau phan ung cho thdy c6 su xuat hién vét méi (Rr = 0,33; EtOAc) (Hinh 11).
San pham thé thu duoc sau phan Gng dugc két tinh lai trong EtOAc thu dugc chét rin

tinh khiét mau vang (hiéu suat 78%) (Hinh 12).

Tac chat (3a)
Ri=0,4

San pham (4d)
Ri=0,33

Hinh 11. Sic ky bin méng tong hop (4d) (Dung méi giai ly EtOAc)
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Hinh 12. San pham (4d)

4.2.4.1 Xac dinh cdu triic san pham (4d) (phu luc 6)

CAu tric san pham (4d) dugc xac dinh bang phwong phap phd H-NMR va
3C-NMR. Két qua dugc trinh bay trong Bang 17 va 18.

- Phé *H-NMR (DMSO-ds, Sppm) (phu luc 6.1-6.3): cho thiy céc tin hiéu cong
huong tng véi nhém ester -CO-O-CH2-CH3s bién mat, thay vao do la su xuét hién dang
mili d6i ctia proton gin vio nito & vi tri 8,41 ppm (d, J = 8 Hz) va céc tin hiéu cong

hudng ctia nhom sec-butyl, cu thé nhu sau:

+ 1 miii ndm tai vi tri 3,92 ppm la tin hiéu cua nhém -CH gén Vao nito.
+ 2 miii da tai vi tri 1,57-1,47 ppm 1a tin hi€u ciia nhém -CHo.
+ 1 mdi doi tai vi tri 1,14 ppm (d, J = 6,5 Hz) va 1 mili ba tai vi tri 0,87 ppm (t,
J =7,25 Hz) 1a tin hi¢u cta 2 nhém -CHa.
+ 6 mii cong huong & céc vi tri 8,98; 7,89; 7,6; 7,27, 7,2; 6,8 ppm 1a tin hi¢u
cua 6 proton hién di¢n trén vong quinolizine.
- Pho 3C-NMR két hop véi DEPT (DMSO-ds, Sppm) (phu luc 6.4-6.6): cho
thdy c6 13 carbon, trong d6 cé: 4 carbon tir cdp gdm 2 nhém C=0 ¢ vi tri 164,3;
157,35 ppm va 2 carbon tir cap & vi tri 143,37; 142,31 ppm. Ngoai ra con co:
+ 6 nhom CH & cac vi tri 130,85; 126,48; 116,63; 104,8; 101,02 va 46,71 ppm.

+ 1 nhom CH: & vi tri 28,63 ppm.
+ 2 nhém CHz ¢ vi tri 20,02 va 10,63 ppm.
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Bang 17. Dir liéu phé 'H-NMR ciia sin phiam (4d)

TT S0 va loai proton 8 (ppm) Miii, J (Hz)
1 1H, CH 8,98 d, J=267
2 1H, N-H 8,41 d, J=8 Hz
3 1H, CH 7,89 dJ=9
4 1H, CH 7,62-7,59 m
5 1H, CH 7,28-7,25 m
6 1H, CH 7,2 dJ=1
7 1H, CH 6,8 dJ=15
8 1H, N-CH 3,94-3,89 m
9 2H, -CH; 1,57-1,47 m
10 3H, -CHs 1,14 d,J=65
11 3H, -CHs 0,87 t,J=7,25

Bang 18. Dir li¢u ph6 *C-NMR ciia sian pham (4d)

Tt  BC-NMR (8ppm) DEPT 135 DEPT 90 Két luan
1 164,3 Bién mat Bién mat >C=0
2 157,35 Bién mat Bién mat >C=0
3 143,37 Bién mat Bién mat >C<
4 142,31 Bién mat Bién mat >C<
) 130,85 Miii duong Miii duong —CH=
6 126,48 Miii duong Miii duong —CH=
7 116,63 Miii duong Miii duong —CH=
8 104,8 Miii duong Miii duong —CH=
9 101,02 Miii duong Miii duong —CH=
10 46,71 Miii duong Miii duong —CH=
11 28,63 Mili 4m Bién mat —CHa-
12 20,02 Mili duong Bién mat —CHjs
13 10,63 Mili duong Bién mat —CH3
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Tir két qua phd nghiém trén, c6 thé xac dinh day 13 cdu trac cua N-sec-butyl-4-

0x0-4H-quinolizine-2-carboxamide.

4.2.4.2 Khao sat diéu kién phan iing tong hop (4d)

Sau khi da xac dinh chinh xé4c cau trac (4d), dé tai tiép tuc tién hanh khao sat
tim diéu kién téi wu téng hop (4d) bang phuong phap dun hoi luu cb dién. O mdi diéu
kién khao sat, hdn hop sau phan tmg duoc theo doi bang sac ky ban mong. Nhiét do
phan tng dugc khao sat dau tién. Luong sec-butylamine duoc st dung du nhiéu hon
so v4i (3a). sec-Butylamine ciing c6 kha ning hoa tan tot (3a) nén dong thoi duoc st
dung nhu dung méi cho phan tng. Hén hop phan ung lan luot duge dun, khudy & cac
nhiét d6 70°C, 80°C va 90°C. Két qua cho thay & 90°C phan ung dat dugc do chuyén
hoéa t6t va duge chon lam nhiét d6 tdt nhét cho phan tng. Gilt phan ing & nhiét do nay,
dé tai tiép tuc tién hanh theo doi thoi gian phan tng. Két qua thu duoc & cac khoang
thoi gian 9 gio; 9,5 gio va 10 gio cho thay, sau 10 gid, vét san pham (4d) di xuat hién

1d va vét tac chit (3a) khong con.

Biét duoc nhiét d6 va thoi gian can thiét cho phan tng, ti 16 mol tac chat tiép
tuc dugc khao sat. Tac chit (3a) va sec-butylamine 1an luot duoc khao sat & cac ty 18
mol 1:3, 1:4 va 1:5. Sic ky ban mong thu dugc sau phan tmg cho thiy ¢ ti 16 mol

(3a):sec-butylamine = 1:5 phan rng xay ra hoan toan.
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Bang 19. Khao sat diéu ki¢n thye hién phan g
tong hop N-sec-butyl-4-oxo-4H-quinolizine-2-carboxamide (4d)

Tt | Nhiét dd Thoi gian Ti 1é mol tac chat TLC
Khao sat nhiét do phdan wng

1 70°C 10 gio (3a):sec-butylamine = 1:5

2 80°C 10 gio (3a):sec-butylamine = 1:5

3 90°C 10 gio (3a):sec-butylamine = 1:5

& Nhén xét: O 90 °C phan ving dat dp chuyén héa tot nhat.

EtOAcC
Khdao sat thoi gian phdn wng
4 90°C 9 gio (3a):sec-butylamine = 1:5
5 90°C 9,5 giv (3a):sec-butylamine = 1:5
6 90°C 10 gio (3a):sec-butylamine = 1:5

& Nhdn xét: Sau 10 gio vét san pham (4d) xudt hién ré6 hon va vét tac

chat biéen mat.

EtOAcC
Khao sdt ti 1¢ mol tic chit
7 90°C 10 gio (3a):sec-butylamine = 1:3
8 90°C 10 gio (3a):sec-butylamine = 1:4
9 90°C 10 gio (3a):sec-butylamine = 1:5

& Nhan xét: Véi ty 1é mol (3a):sec-butylamine = 1:5 phdn vmg xdy ra

hoan toan.

EtOAcC

% Két luan: Piéu kién tot nhat dé thyc hién phan ung tong hop amide (4d)
bang phuong phap dun hoi luu nhu sau:

- Ti 1€ mol (3a):sec-butylamine =1:5

- Nhiét d¢ 90°C

- Thoi gian 10 gio

Trong diéu kién nay, hiéu suit thu dugc san pham (4d) la 78% (R¢ = 0,33;
EtOAC).
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4.3 KET QUA THU HOAT TiNH SINH HQC

Céc dan xuét 4-oxo-4H-quinolizine-2-carboxamide dugc thir nghiém so bd hoat
tinh khang khuan tai BO mon Sinh hoc — Khoa Khoa hoc Ty nhién — Truong Dai hoc
Can Tho trén 02 dong vi khudn: Salmonella enterica va Escherichia coli. Két qua

duogc trinh bay trong Bang 20.

Bang 20. Két qua thir hoat tinh khang khuén

Nong d¢ wrc ché sy phat trién cua vi

Tt Tén mau khuan (pg/ml)

Salmonella enterica Escherichia coli

N-Butyl-4-oxo0-4H-quinolizine-2-
1 _ 128 128
carboxamide (4a)

N-Benzyl-4-oxo-4H-quinolizine-2-
2 _ 128 128
carboxamide (4b)

N-Cyclohexyl-4-oxo0-4H-
3 L : 128 128
quinolizine-2-carboxamide (4c)

N-sec-Butyl-4-oxo-4H-quinolizine-
4 _ 128 128
2-carboxamide (4d)

Nhu vay, két qua thr nghiém cho thidy 04 dan xuét 4-oxo-4H-quinolizine-2-

carboxamide déu c6 hoat tinh khang khuan & ndng d6 128 (ug/ml).
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KET LUAN

2% B Ng-----

Céc két qua ma dé tai dat duoc co thé tom tit nhu sau:

1. Xay dyng thanh coéng quy trinh tong hop mot vai dan xuat quinolizine tir

aldehyde thom di vong twong ung 1a 2-pyridinecarbaldehyde bang phwong
phap 2 budc: ngung tu Stobbe-ghép vong. Pay 1a két qua 1an dau tién duoc
cong bd vé thyc hién phan mg ngung tu Stobbe cho cac aldehyde thom di
vong. Cau trac chit (3a) dd dugc ching minh dya trén cac phuong phap
phan tich pho hién dai: IR, 'H-NMR, °C-NMR, DEPT, HMBC, HSQC, MS.
T cau trac core (3a) thuc hién duoc phan ung amide héa lan lugt voi
n-butylamine, benzylamine, cyclohexylamine va sec-butylamine tao thanh 4
dan xuat moi N-butyl-4-ox0-4H-quinolizine-2-carboxamide (4a), N-benzyl-
(4b),

N-sec-butyl-4-oxo0-4H-quinolizine-2-

4-0x0-4H-quinolizine-2-carboxamide
(40),

carboxamide (4d) véi quy trinh va diéu kién phan tng cu thé nhu sau:

N-cyclohexyl-4-oxo-4H-

quinolizine-2-carboxamide

HOOC COOCH

l EtOH/H,SO0,

X
| o
Z
N EtOOC COOEt N
| NaOAc/AC,0 & N
NT 20 t-BuOK/t-BuOH COOEt X OEt
COOH
la 2a 3a 0
RNH,
o
Z N |
N N R
4a—d o

R:a= n-C4H9‘; b= CGHSCHZ_ ;
c= CgHyi—: d = sec-CyHg
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Tt| San Piéu kién phan ting
pham Ty 1¢ mol Nhiét d Thoi gian | Hiéu suat
1. 2a | (1a):diethylsuccinate:t-BuOK 50°C 2 gio 67%
=1:2:2

2. 3a | (2a):Ac.0:NaOAc =1:3:0,4 | Nhiét d6 phong | 90 phut 71%
3. 4a | (3a):n-butylamine = 1:5 90°C 5 gio 81%
4. 4b | (3a):benzylamine = 1:3 160°C 5 gio 70%
5. 4c | (3a):cyclohexylamine = 1:3 150°C 5 gid 75%
6. 4d | 3a):sec-butylamine =15 90°C 10 gio 78%

2. Cac dan xuit (4a), (4b), (4c) va (4d) déu co hoat tinh khang 02 dong vi

khuan: Salmonella enterica va Escherichia coli & ndng d6 128 (ng/ml).

3. Bai bao “Tong hop dan xudt 4-0xo-4H-quinolizin-2-cacboxamit” dang trén
T. 50(5A), pp 105-108, thang 10 nam 2012, Tap chi Hoa hoc cuia Vién Khoa
hoc va Cong nghé¢ Viét Nam, déng thoi dugec moi tham du va bao cao tai
Hoi thao khoa hoc toan qubc “Héa dwgc pham Viét Nam — Tiém nding va
trién vong’’.

4. Bai bao “New method for the synthesis of quinoline-based core structures
and benzopyridine-carboxamides” ding trén Ky yéu Hoi nghi trong khudn
kho “The analytia Vietnam Conference 2013 - The International Conference

on Analytical Sciences and Life Science” thang 4 nam 2013, pp 37-42.

CHAU NGUYEN TRAM YEN 54




DE TAI NGHIEN CUU CAP TRUONG

KIEN NGHI

2% B Qg

Vi thoi gian thyce hién dé tai c6 han, chung t6i kién nghi mot s6 diém cho huéng
nghién ctru tiép theo nhu sau:
1. Téong hop thém nhiéu din xuit khac nhau tir cdu tric core 4-0x0-4H-
quinolizine-2-carboxylate.
2. Nghién ciru sir dung cac phuong phap méi nhu siéu am, vi séng dé tong hop
cac dan xuét quinolizine.
4. Nghién cuu tng dung phan Umg ngung tu Stobbe trén aldehyde cua cac di

vong thom khac.
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