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xuc v&i ngudi bénh...) trwde khi can thiép la 20,8%
va sau can thiép la 30,8%.

Trong nghién ctru nay, téng diém hoat déng tw
cham soc tbi da la 14 diém, két qué cho thay diém
trung binh hoat ddng tw cham séc clia nguwdi bénh
la 8,0 + 3,6, két qua nay thé hién mirc do tw cham
séc clia nguwdi bénh la chwa cao. Mot sé nghién
ctvu khac sir dung thang do EHFScBS-9 véi téng
diém dao dong tir 9 dén 45 diém, két qua ctia Cung
Thi Binh [8] 1a 32,56 + 6,3, Nguyén Ngoc Huyén
[10] 1a 33,5 + 5,3, Kato [13] la 32,6 + 9,1. Sy khac
nhau nay cé thé giai thich do d&c diém cla nguoi
bénh, mirc do kién thire va diéu kién cham soc stre
khde khac nhau & cac nuwéc, tuy nhién co thé thay
hoat dong tw cham séc clia nguwdi bénh suy tim
trong nghién clru nay va cac nghién ctu khac van
con thap. Trinh d6 hoc van clia cac dbi twong thap,
tudi cao, két hop véi viéc thiéu gido duc, voi sy
phirc tap cla hoat ddng tw cham séc thi dé thanh
cbng trong tw cham séc suy tim la kho.

V. KET LUAN

Qua diéu tra 86 ngwdi bénh suy tim diéu tri ngoai
trd tai Bénh vién Dai hoc Y Thai Binh, chung téi rut
ra mot sd két luan nhu sau: diém trung binh hoat
doéng tw cham séc clia ngudi bénh suy tim thap dat
8,0 £ 3,6, ty 1é nguwdi bénh cé hoat dong tw cham
séc cao chiém ty 1& 33,7%.
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TONG HQP DAN CHAT CHUA NHOM AMINE (-NH,)
VA NHOM THE AMINO CUA NHAN PYRIDOCARBAZOLONE
VA TETRAHYDROPYRIDOCARBAZOLONE CO TIEM NANG CO HOAT
TINH SINH HQC KHANG VIRUS

TOM TAT

Muc tiéu: Téng hop cac hop chat di vong cé
nhan pyridocarbazolone twong tw hop chéat tw
nhién bao gdm nhan 4-hydroxy-5-alkylpyrido[3,2,1-
jk]carbazol-6-one va 4-hydroxy-5-alkyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]carbazol-6-one mang
nhom amine (-NH,) va cac nhém amine thé 1a
morpholino, piperidino, benzylamino, phenylamino,
nhém amide -CONH- di vong 5 canh véi di té nito
dang quan tam. Cac hop chét di vong téng hop
duoc cé chira cau trdc nhan indol cua tryptophan,
nhém -NH,, nhém amide -CONH-, di tb nito 6 tiém
nang co hoat tinh sinh hoc khang virus.

Phwong phap nghién cwu: Thyc hién phan
&ng thé &i nhan tai nhédm -OH vi tri s6 4 cha nhan
4-hydroxy-5-phenylpyrido[3,2,1-jk]carbazol-6-
one, 4-hydroxy-5-benzylpyrido[3,2,1-jk]carbazol-
6-one va nhan 4-hydroxy-5-methyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]carbazol-6-one véi  tac
nhan POCI, tao ra cac dan chét Clo, twv dan chét
Clo téng hop ra cac dan chat c6 nhém thé amine
RN= (morpholino, piperidino) tai vi tri s& 4. Phan
&ng thé tryc tiép nhém -OH vi tri s6 4 bang nhém
R-NH- nhw benzylamino, phenylamino cling dugc
thwe hién bang phan (rng & nhiét dd s6i chang han
v@&i benzylamine, aniline hydrochloride. Cac hop
chét c6 nhom R-NH- & vj tri s& 4 c6 thé bi khtr héa
bang HCOO/AcOH, Pd cho ra hop chat cé nhém
amine (-NH,) tai vi tri s6 4.

Két qua: Tdéng hop dwoc 9 dan chét nhan
4-hydroxy-5-alkylpyrido[3,2,1-jk]carbazol-
6-one va 4-hydroxy-5-alkyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]carbazol-6-one c6 céu
trdc di vong 5 canh, c6 mang nhém amine (-NH,)
cling nhw cac nhém amine thé RN= (morpholino,
piperidino), nhém R-NH- nhw benzylamino,
phenylamino tai vi tri sé 4 cé tiém nang cé hoat
tinh sinh hoc khang virus dang quan tam.
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Tw khoéa: Pyridocarbazole, Tetrahydropyridocarb
azole, khang virus

SYNTHESIS OF DERIVATIVES CONTAIN-
ING AMINE (-NH,) AND AMINO SUBSTITU-
ENTS OF PYRIDOCARBAZOLONE AND
TETRAHYDROPYRIDOCARBAZOLONE WITH
POTENTIAL ANTIVIRAL ACTIVITIES

ABSTRACT

Objective: Synthesis of pyridocarbazolone
heterocyclic compounds similar to natural
compounds including  4-hydroxy-5-alkylpyrido

nucleus. [3,2,1-jk]carbazol-6-one and 4-hydroxy-5-
alkyl-8,9,10,11-tetrahydropyrido[3,2,1-jk]carbazol-
6-one having the amine group ( -NH,) and amino
substituents such as morpholino, piperidino,
benzylamino, phenylamino group, 5-membered
heterocyclic amide group -CONH- with nitrogen
heteroelement are mentioned. Synthesized
heterocyclic compounds contained indol structure
of tryptophan, NH, group, amide group, nitrogen
heteroelement with potential antiviral activities.

Method: To perform nucleophilic substitution
reaction at the -OH group at position 4 of
4-hydroxy-5-phenylpyrido[3,2,1-jk]carbazol-
6-one, 4-hydroxy-5- benzylpyrido[3,2,1-jK]
carbazol-6-one and 4-hydroxy-5-methyl-
8,9,10,11-tetrahydropyrido[3,2,1-jk]carbazol-6-
one with POCI, creates chlorine derivatives, from
synthezies chlorine derivatives substituted with
amino substituents RN= (morpholino, piperidino) at
position 4. Direct substitution reaction of -OH group
at position 4 by group R-NH- such as benzylamino,
phenylamino is also made by reaction at boiling
temperature for example with benzylamine, aniline
hydrochloride. Compounds with R-NH- group at
position 4 can be reduced with HCOO-/AcOH, Pd
(Amberlit-supported formate resin resin) to give
compounds with amine group (-NH,) at position
number 4.

Results: 9 compounds were synthesized
with 4-hydroxy-5-alkylpyrido[3,2,1-jk]
carbazol-6-one and  4-hydroxy-5-alkyl-8,9,10,

11-tetrahydropyrido[3,2,1-jk]carbazol-6-one  has
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a 5-membered heterocyclic structure, substituted
amine group (-NH,) as well as RN= substituent
amine groups (morpholino, piperidino), an R-NH-
group.such as benzylamino, phenylamino at
position 4 with potential antiviral activities.

Key words: Pyridocarbazole, Tetrahydropyridoca
rbazole, antiviral

I. DAT VAN PE

Cac hop chat cé chiva ciu tric nhan indol cua
tryptophan, nhém -NH,, nhom -CONH-, di td nito co
hoat tinh khang virus da dwgc chirng minh [1]. Hon
nira, cac hop chat con chira di vong nam canh,
nhém -CONH-, CON= giéng trong cAu truc cla
Monulpiravir cé lién quan dén hoat tinh tac déng sinh
hoc khang virus dac biét la nCovi-19. Tryptophan va
dan chét cé hoat tinh khang virus invitro va invivo,
L-tryptophan-N-carboxylic anhydride phan &ng véi
n-octylamine cho ra dan chét c6 hoat tinh khang
nhiéu loai virus [1], Piperidines cé hoat tinh khang
virus va chéat dwoc quan tam trong téng hop hivu co
tao ra cac dan chat c6 mang nhém piperidine [2].
Cac dan chét Imidazol-4,5-dicarboxamide (145DC)
trong céu tric cé di vong 5 canh mang di t6 nito
va cac nhém amide -CONH- da dwgc nghién clru
tdng hop c¢é tac dung khang virus da duwoc chirng
minh [3,4]. Thuéc Favipiravir (6-fluoro-3-hydroxy-
2-pyrazinecarboxamide) cé cAu tric amine (-NH,),
nhom -CONH- Ia mét trong nhirng loai thuéc dwoc
s dung diéu tri virus cum [6]. Nghién ctu nay
véi muc tieu hwéng dén téng hop cac ciu tric
va nhém chirc clia cac hop chat néu trén va cau
tric twong tw cac hop chét tw nhién, nghién ctru
tdng hop cac dan chat cé nhan pyridocarbazolone
bao gébm nhan 4-hydroxy-5-alkylpyrido[3,2,1-jk]
carbazol-6-one va 4-hydroxy-5-alkyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]carbazol-6-one mang
nhom amine (-NH,) va cac nhom amine thé nhw
nhom  morpholino, piperidino, benzylamino,
phenylamino, nhém amide -CONH- di vong 5 canh
(Hinh-1) vé&i di t6 nito cé tiém n&ng cé hoat tinh
sinh hoc khang virus.
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Hinh 1. Sor dé phan trng téng hop cédc dan chat
cta nhén pyridocarbazolone va nhéan tetrahydro-
pyridocarbazolone c6 chira nhém chirc amine

(-NH,) va nhém chire amino thé.

II. DOl TUONG VA PHUONG PHAP
NGHIEN CU’U

Phanwrngdéngvongtdnghopcackhung4-hydroxy-
5-alkyl-8,9,10,11-tetrahydropyrido[3,2,1-jK]
carbazol-6-one va 4-hydroxy-5-alkylpyrido[3,2,1-jk]
carbazol-6-one dwgc mo6 ta trong mét vai tai liéu
theo phwong phap ngwng tu nhiét cia carbazole
v&i bis(dichlorophenyl) malonates cla Ziegler va
cdng su [6,7] hoac voi bis(2,4,6-trichlorophenyl)
malonates (clia Kappe va cong sw [8] & 260 °C
khong dung méi. Khung hop chét pyridocarbazolone
da dwoc chung t6i tbng hop va cong bé [9], nghién
ctu téng hop nhan pyridocarbazolone va dan chét
la mé&i va chuwa cé nhiéu nghién cru trén thé gioi.
Trong nghién ctru nay chung téi thwc hién phan
&ng thé ai nhan tai nhém -OH vi tri sé6 4 ctia nhan
4-hydroxy-5-phenylpyrido[3,2,1-jk]carbazol-6-
one, 4-hydroxy-5-benzylpyrido[3,2,1-jk]carbazol-
6-one va nhan 4-hydroxy-5-methyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]Jcarbazol-6-one v&i tac
nhan POCI, dé tao ra cac dan chéat Clo, sau do tir
cacdan chat Clo tiép tuc tdng hop ra cac dan chatco
nhém thé amine RN= (morpholino, piperidino) tai vi
tri s6 4. Phan (rng thé truc tiép nhom -OH vi tri s6 4
bang nhém R-NH- nhw benzylamino, phenylamino
ciing dwoc thue hién bang phan ng & nhiét do soi
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trong benzylamine, aniline hydrochloride. Cac hop
chat c6 nhom R-NH- & vj tri s6 4 c6 thé bj khir hoa
bang HCOO/AcOH, Pd (hat nhya resin Amberlite)
cho ra hop chat c6 nhém amine (-NH,) tai vi tri s6
4. Nghién ctru dwoc thure hién tai labo B6 mén Hoa
hoc, B6 mén Hoéa hiru co Pai hoc Y Duwoc Thanh
phé H6 Chi Minh, va Vién Hoéa hoc Pai hoc Karl
Franzens Cong Hoa Ao.

Cac két qua dan chat tdng hop duoc kiém dinh
do diém chay trén may do diém chay Gallenkamp,
Mod. MFB-595 dung 6ng mao quan mé. Phd 'H
nmr dwoc do va ghi phd trén may phd cong hwéng
tr hat nhan Brucker AMX 360 (tAn sé proton
360 MHz) hoac trén may Asia Brucker 500 MHz.
Chuyén dich hoa hoc dwoc biéu dién bang don
vi ppm. V&i chét chuan la tetramethylsilan, dung
moi dwoc st dung la deuteriodimethylsulfoxid (d6-
DMSO) va CDCI,. Phb héng ngoai IR dwoc do trén
may Galaxy Series FTIR 7000 phwong phap dap
vién KBr. Phan tich nguyén tb (gia tri cho phép
trong khoang + 0,4 so v&i phan tram ly thuyét)
dwoc do trén may phan tich nguyén td Fisons
elemental analyzer, Mod. EA 1108. Cac dan chét
tdng hop duwoc phan (rng dwoc theo ddi va huynh
quang bang séc ky I&p méng trén ban silica gel 60
F-254 (Merck) day 2 mm, dung den UV cé buoc
séng 254 nm va 366 nm.

ll. KET QUA

Téng hop dwoc 9 dan chét di vong cd nhan
pyridocarbazolone bao gdm nhan 4-hydroxy-5-
alkylpyrido[3,2,1-jk]carbazol-6-one va 4-hydroxy-5-
alkyl-8,9,10,11-tetrahydropyrido[3,2,1-jk]carbazol-
6-one cd cau truc di vong 5 canh, c6 mang nhém
amine (-NH,) cling nhw cac nhoém amine thé
RN= (morpholino, piperidino), nhom R-NH- nhw
benzylamino, phenylamino tai vi tri s& 4 c6 tiém
nang co hoat tinh sinh hoc khang virus dang quan
tam. Cac dan chét bao gébm 3a, 3b, 4a, 4b, 4c, 5a,
5b, 6b va 6¢ (Hinh-1). Két qua 9 dan chéat dwoc
tbng hop da cho két qua phan tich phd H-nmr va
phan tich nguyén tb sau day:

Téng hop 4-Chloro-5-phenylpyrido[3,2,1-jk]
carbazol-6-one (1b)

Khuéy hén hop gém 1a (3,11g, 10 mmol) trong
phosphoryl chloride (3,0 ml) dun héi lwu trong 1
gi®. Lam ngudi dén nhiét d6 phong, dd hén hop
vao nwéc da (100 ml). Tla dwoc loc va rira nworc,
lam kho.

Thu dwoc 1,80 g (55%), tinh thé vang, mp 247°C
(ethanol).

34

IR: 2300 — 3400 m, 1669 s, 1604 s, 1554 s cm™.

"H-NMR (CDCL,): d = 7.66 - 7.47 (dt, 8 H, 2-H,
9-H, 10-H, 5 PhH), 8.06 (d, J= 8.1, 1 H, 11-H), 8.11
(d, J=7.6,1H, 1-H), 8.22 (d, J= 7.5, 1 H, 3-H), 8.72
(d, J=8.0, 1 H, 8-H).

Phan tich nguyén t6 C_H._ CINO (329.79).

21 12

Ly thuyét:  C, 76.48; H, 3.67; N, 4.25

Thwc nghiém: C, 76.29; H, 4.06; N, 4.07

Téng hop 4-(Morpholyl-4-yl)-
5-phenylpyrido[3,2,1-jk]carbazol-6-one (3a)

Bun héi lvu dung dich gdm 1b (3,30 g, 10 mmol)
trong morpholine (10 ml) trong 8 gi¢. Lwong dw
morpholine dwoc chwng cat dudi ap suét thap. Lam
ngudi dén nhiét dd phong, thém 10 ml petroleum
ether (60-90°) va 5 ml diethyl ether khudy tron 1 gid,
xuét hién tda, tda dwoc loc va rira véi petroleum
ether (60-90°).

Thu dwoc 2,16 g (57 %), tinh thé mau vang, mp
190°C (ethanol).

IR: 2800 - 3000 s, 1644 s, 1600 s, 1541 s cm™.

'H-NMR (CDCl,): d = 299 (m, 4 H, 2 CH,
cua morpholine), 3.80 (t, J= 4.4 4 H, 2 CH, cua
morpholine), 7.38 - 7.49 (m, 5 H, PhH), 7.51 va
7.57 (2t,J=7.8, 3 H, 2-H, 9-H, 10-H), 7.90, 8.08 va
8.14 (3d, J=7.9, 3 H, 1-H, 3-H, 11-H), 8.71 (d, J=
7.7, 1 H, 8-H).

Phan tich nguyén t6 C

25H20N202 (38045)

Ly thuyét:  C, 78.93; H, 5.30; N, 7.36

Thwe nghiém: C, 78.65; H, 5.22; N, 7.28

Téng hop 5-Phenyl-4-(piperidin-1-yl)
pyrido[3,2,1-jk]carbazol-6-one (3b)

Dun hdi lwu dung dich gdm 1b (3,30 g, 10 mmol)
trong piperidine (10 ml) trong 8 gi¢. Lwong dw
piperidine dwoc chwng cat dwéi 4p suét thap. Lam
ngudi dén nhiét do phong, thém 10 ml petroleum
ether (60-90°) va 5 ml diethyl ether khudy tron 1 gid,
xuét hién tda, tia dwoc loc va rira véi petroleum
ether (60-90°).

Thu duwoc 2,25 g (59 %), tinh thé mau vang, mp
184°C (ethanol).

IR: 2800 - 3000 s, 1653 s, 1600 s, 1544 s cm™.

'H-NMR (CDCl,): d = 1.67 (t, J= 5.7, 6 H, 2-H,
3 CH, cla piperidine), 2.93 (m, 4 H, 2-NCH, cla
piperidine), 7.37 - 7.48 (m, 5 H, PhH), 7.48 va 7.56
(2t, J=7.6, 3 H, 2-H, 9-H, 10-H), 7.93, 8.08 va 8.12
(3d,J=7.6,3H, 1-H, 3-H, 11-H), 8.71 (d, J= 8.1, 1
H, 8-H).
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Phan tich nguyén t6 C_H, N.O (378.14).

260 22" 2

Ly thuyét:  C, 82.51; H, 5.86; N, 7.40

Thwe nghiém: C, 82.28; H, 5.74; N, 7.34

Toéng hop 4-Benzylamino-
5-phenylpyrido[3,2,1-jk]carbazol-6-one (4a)

Pun héi lvu dung dich gdm 2a (1,50g, 4,8 mmol)
trong benzylamine (10 ml) trong 4 gi& & 180°C.
Lwong dv benzylamine duwoc chung cat dwdi ap
suat thap. Lam ngudi dén nhiét do phong, thém 10
ml petroleum ether (60-90°) va 5 ml diethylether
khudy tron 1 gid, xuat hién tda, tia dwoc loc va
riba voi petroleum ether (60-90°).

Thu dwoc 1,26 g (63 %), tinh thé mau vang, mp
173°C (ethanol).

IR: 3329 s, 1627 s, 1606 s, 1522 s cm™.

'H-NMR (CDCL,): d = 4.41 (s, 2 H, CH,), 4.77 (s,
1H, NH), 7.22 - 7.37 (m, 5 H, PhH cuia bezyl), 7.22
—7.37 (m, 5 H, PhH cua phenyl), 7.48 va 7.55 (2t,
J=7.8, 3 H, 2-H, 9-H, 10-H), 7.22 — 7.37 (m, 5 H,
PhH cla phenyl), 7.83, 8.06 va 8.15 (3d, J=7.6, 3
H, 1-H, 3-H, 11-H), 8.71 (3d, J= 8.1, 1 H, 8-H).

H, N.O (400.48).

28 200 "2

Ly thuyét:  C, 83.98; H, 5.03; N, 6.99

Thwe nghiém: C, 83.70; H, 4.90; N, 6.91

Téng hop 5-Benzyl-
4-phenylaminopyrido[3,2,1-jk]carbazol-6-one
(4b)

Pun hén hop gébm 2b (1,50g, 4,6 mmol) trong
aniline hydrochloride (1,5 g) trong aniline (20 ml)
trong 4 gi & 180 °C. Lwong dvw aniline dwoc
chung cat dwéi ap suét gidam. Lam ngudi dén nhiét
dd phong, thém 20 ml petroleum ether (60-90°)
khudy tron 1 gid, xuét hién taa, tda dwoc loc va
riba v&i petroleum ether (60-90°) 10 ml, toluene 20
ml va ethanol 15 ml.

Phan tich nguyén t6 C

Thu dwoc 1,5 g (75%), tinh thé mau vang, mp
176°C (ethanol).
IR: 3250 s, 1644 s, 1626 s, 1598 s cm™.

'H-NMR (CDCl,): d = 4.26 (s, 2 H, CH,), 6.09
(s, 1 H, NH), 6.92 (d, J= 7.7, 2 H, 2-H, 6-H cua
phenylamine), 7.04 (t, J= 7.4, 1 H, 4-H cula
phenylamine) 7.27 (t, J= 7.9, 2 H, 3-H, 5-H cula
phenylamine), 7.30 (t, J=7.7, 1 H, 2-H), 7.30 — 7.36
(m, 5 H, PhH), 7.46 va 7.47 (2t, J=7.3, 2 H, 9-H,
10-H), 7.58 va 8.06 (2t, J= 7.3, 3 H, 1-H, 3-H, 11-
H), 8.82 (d, J= 8.1, 1 H, 8-H).

H_ N_O (400.48).

28" 200 2

C, 83.98; H, 5.03; N, 6.99

Phan tich nguyén t6 C
Ly thuyét:

Thwc nghiém: C, 83.65; H, 5.07; N, 6.80

Tong hop 5-Phenyl-
4-phenylaminopyrido[3,2,1-jk]carbazol-6-one
(4c)

Dun héi lwu dung dich gdm 2a (1,50 g, 4,8 mmol)
trong aniline hydrochloride (0,5 g, 4 mmol) trong
aniline (20 ml) trong 4 gio & 180°C. Lwong dw
aniline dwoc chung cat dwdi ap suét thdp. Lam
ngudi dén nhiét do phong, thém 20 ml petroleum
ether (60-90°) khudy trén 1 gi®, xuét hién taa, tha
dwoc loc va rira voi ethanol (10 ml).

Thu dwoc 1,35 g (70%), tinh thé mau vang, mp
203°C (ethanol).

IR: 3255 s, 1644 s, 1626 s, 1598 s cm™.

'H-NMR (CDCL,): d = 6.06 (s, 1 H, NH), 7.05 (d,
J=7.8, 2 H, 2-H, 6-H cla phenylamine), 7.10 (t, J=
7.4, 1 H, 4-H, cta phenylamine), 7.28 (t, J= 7.9, 2
H, 3-H, 5-H cua phenylamine), 7.30 (t, J=7.7, 1 H,
2-H), 7.42 -7.45 (m, 5 H, PhH), 7.47 va 7.50 (2t, J=
7.5, 2 H, 9-H, 10-H), 7.56 va 8.06 (2d, J=7.5, 3 H,
1-H, 3-H, 11-H), 8.73 (d, J= 8.1, 1 H, 8-H).

Phan tich nguyén t6 C,,H,,N,O (386.46).

Ly thuyét:  C, 83.92; H, 4.69; N, 7.25

Thye nghiém: C, 84.38; H, 4.50; N, 6.84

Tong hop 4-Amino-5-phenylpyrido[3,2,1-jk]
carbazol-6-one (5a)

Khudy hén hop gdm 2a (1,559, 5 mmol) trong
benzylammoniumchloride (3 g, 21 mmol) dun trong
6 gio & nhiét d6 240°C khéng dung moi. Lam ngudi
dén nhiét do6 phong, thém nuwéc da (20 ml). Taa
sé& xuét hién vén cuc, nghién tda, tia dwoc loc va
riea vé&i nwédce, lam khé. Thém dung dich sodium
hydroxide (0,25 M, 100 ml) khudy trén 30 phut &
nhiét d6 phong, loc riva v&i nwéc.

Thu dwoc 0,54 g (35%), tinh thé vang, mp 230°C
(ethanol/ethyl acetate).

IR: 3315 s, 1645 s, 1619 s, 1591 s cm™.

'H-NMR (CDCL,): d = 6.56 (s, 2 H, -NH,), 7.38 —
7.44 (m, 5 H, PhH), 7.47, 7.53, va 7.58 (3t, J= 7.8,
3 H, 2-H, 9-H, 10-H), 8.27 va 8.34 (3d, J=7.9, 3 H,
1-H, 3-H, 11-H), 8.37 (d, J= 7.5, 1 H, 8-H).

H.,N,O (310.36).

21" 14" "2

Ly thuyét:  C, 81.27; H, 4.55; N, 9.03

Thyc nghiém: C, 80.83; H, 4.60; N, 8.75

Téng hop 4-Amino-5-benzylpyrido[3,2,1-jk]
carbazol-6-one (5b)

Phan tich nguyén t6 C
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Khuéy hén hop gom 4b (0,509, 1,20 mmol) trong
glacial acetic acid (10 ml), Amberlit-supported
formate (1,5 g) dwoc thém vao v&i vai tro la tac
nhan hydrogen khir héa va xdc tac Pd/than hoat
(10%, 0,5 g). H6n hop dwoc dun hdi lwu, khudy
trén trong 8 gio. Chwng cit dung méi, can con lai
dwoc thém 100 ml dimethylformamide va dun séi
va lgc néng, dich loc dwoc thém nwéde da (20 ml).
Taa xuét hién dwoc loc va rira véi nwdc (50 ml),
lam kho.

Thu dwoc 0,26 g (80%), tinh thé vang, mp 234°C
(ethanol/ethyl acetate).

IR: 3500 - 2900 s, 1649 s, 1620 s, 1592 s, 1574
scm™.

'H-NMR (CDCL,): d = 4.01 (s, 2 H, CH,), 6.97 (s,
2 H,NH,), 7.14 (t, J=7.3, 1 H, ArH), 7.24 (m, 2 H,
ArH), 7.37 (m, 2 H, ArH), 7.44 (t, )= 7.7, 1 H, ArH),
7.58 (m, 2 H, ArH), 8.25 (m, 2 H, 1-H, 11-H), 8.32
(d,J=7.5,1H, 3-H), 8.57 (d, J= 8.1, 1 H, 8-H).

H,.N.O (324.39).

22° 16 "2

Ly thuyét:  C, 81.46; H, 4.97; N, 8.64

Thwe nghiém: C, 80.85; H, 4.99; N, 8.58

Téng hop 4-Benzylamino-5-methyl-
8,9,10,11-tetrahydro pyrido[3,2,1-jk]carbazol-
6-one (6b)

Pun héi lwu dung dich gébm 6a (2,53g, 10 mmol)
trong benzylamine cé dw (20.0 ml) trong 6 gi& &
180°C. Lwong duw benzylamine dwoc chung cét
dudi ap suéat thdp. Lam ngudi dén nhiét do 60-
90°C, thém 50 ml petroleum ether va khuay trén,
xuét hién tda, tda dwoc loc va rira v&i petroleum
ether rdi 50 ml toluen, cudi cung & 20 ml ethanol.

Phan tich nguyén t6 C

Thu dwoc 2,15 g (63%), tinh thé mau vang, mp
128°C (ethanol).

IR: 3462 m, 3342 m, 2934 m, 1648 s, 1601 s,
1555 s cm™.

'H-NMR (CDCl,): d =1.86 - 1.99 (m, 4 H, 2 CH,),
2.18 (s, 3 H, CH,), 2.77 (t, J= 6.0 Hz, 2 H, CH,),
3.28 (t, J=6.0 Hz, 2 H, CH,), 4.43 (t, 1 H, NH), 4.82
(d, J=3.8 Hz, 2 H, CH,)), 7.40 — 7.30 (m, 6 H, Ar),
7.62 (d, J=7.5Hz, 1 H, Ar-), 7.67 (d, J= 8.0 Hz, 1
H, Ar-).

Phan tich nguyén t6 C_H. N O (342.44).

23" 22" "2
Ly thuyét:  C, 80.67; H, 6.48; N, 8.18
Thuwc nghiém: C, 80.38; H, 6.47; N, 8.27
Téng hop
8,9,10,11-tetrahydro
zol-6-one (6¢)

5-Methyl-4-phenylamino-
pyrido[3,2,1-jk]carba-

36

Bun héi lwvu dung dich gém 6a (2,53g, 10 mmol)
trong aniline hydrochloride cé dwv (2,5g, 19 mmol)
va aniline (20 ml) trong 4 gio & 180°C. Lwong dw
aniline dwoc chung cat dwdi ap suét thdp. Lam
ngudi dén nhiét do 60-90°C, thém 50 ml petroleum
ether va khudy trén, xuat hién tda, tia dwoc loc va
rira v&i petroleum ether rdi 20 ml toluen, cudi cung
Ia 5 ml ethanol.

Thu dwoc 2,10 g (64%), tinh thé mau vang, mp
167°C (ethanol).

IR: 3462 m, 3342 m, 2934 m, 1648 s, 1601 s,
1555 s cm™.

"H-NMR (CDCI,): d = 1.87 —2.02 (m, 4 H, 2 CH,),
2.15 (s, 3 H, CH,), 2.78 (t, J= 6.0 Hz, 2 H, CH,),
3.31(t, J=6.0 Hz, 2 H, CH,), 6.02 (s, 1 H, NH), 6.94
(d, J= 7.6 Hz, 2 H, PhH), 7.02 (t, J= 7.4 Hz, 1 H,
PhH), 7.29 — 7.15 (m, 3 H, Ar-), 7.39 (d, , J= 7.8 Hz,
1H, 1-H), 7.59 (d, J= 7.5 Hz, 1 H, 3-H).

H, N, O (328.42).

227 200 "2

Ly thuyét:  C, 80.46; H, 6.14; N, 8.53

Thwe nghiém: C, 80.20; H, 6.26; N, 8.68

IV. BAN LUAN

Phdn &ng déng vong tébng hop nhan
4-hydroxy-5-phenylpyrido[3,2,1-jk]carbazol-
6-one 1a va 4-hydroxy-5-methyl-8,9,10,11-
tetrahydropyrido[3,2,1-jk]Jcarbazol-6-one 6a dwoc
tién hanh bang phan &ng cla cac ester diethyl
malonate c6 nhém thé methyl, phenyl, ngung tu
v&i carbazole hodc tetrahydrocarbazole & nhiét do
250°C dung diphenylether lam dung méi [8] cho
san phdm & dang tinh thé hodc bot dé tinh ché,
diém chay xac dinh va phd, phan tich nguyén tb
dang tin cay. Dan chét tetrahydrocarbazol dwoc
tbng hop bang phan (rng déng vong clia dan chét
phenylhydrazine hydrochloride phan t&ng véi dan
chat methylcyclohexanone trong dung méi acid
acetic va mudi natri acetate khan lam xuc tac [9].
T hop chat 1a va 6a da téng hop dwoc c6 nhém
-OH tai vj tri s6 4 dwoc thuc hién cac phan ng
thé&, phan (rng khir héa cho ra cac dan chét cé ciu
tric di vong 5 canh, c6 mang nhom amine (-NH,)
cling nhw cac nhém amine thé RN= (morpholino,
piperidino), nhém R-NH- nhw benzylamino,
phenylamino tai vi tri s6 4 c6 tiém nang c6 hoat
tinh sinh hoc khang virus dang quan tam. Céc dan
chéat bao gdm 3a, 3b, 4a, 4b, 4c, 5a, 5b, 6b va 6¢
(Hinh-1). Phan &ng thé ai nhan nhém 4-OH cula
2a hoac 6a trong dung dich benzylamine cho ra
san pham 4a hodc 6b c6 nhém thé benzylamino tai

Phan tich nguyén t6 C
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vi tri s6 bdn. Tuy nhién, khi cho phan (rng 2a v&i
benzylammoniumchloride san phém dwoctaorala
nhom thé amino -NH, tai vi tri sb 4 diéu nay co thé
duoc ly gidi trong méi trwéng acid san pham 4a
khong ton tai va cho ra 5a. D&c biét, phan (ng khiy
héa 4b dé tao ra 5b thay vi st dung khi hydrogen/
Pd thi tac nhan khir hoa la hat Amberlit-supported
format/Pd dwoc thay thé va cho két qua tbt. Cac
dan chat tdng hop dwoc déu cho két qua phan tich
phd, phan tich nguyén t6 dang tin cay. Dan chét sé
duoc tiép tuc thir hoat tinh khang virus, thir hoat
tinh (rc ché Mpro enzyme protease bang phuong
phap do huynh quang, va nghién ctru phét trién
thubc mai.

V. KET LUAN

Nghién cliru d3 tao ra dwoc 9 dan chat bao goém
3a, 3b, 4a, 4b, 4c, 5a, 5b, 6b va 6¢ (Hinh-1) cla
pyridocarbazolone va tetrahydropyridocarbazolone
c6 tiém nang co hoat tinh sinh hoc khang virus. Cac
dan chét nay cé thé sir dung dé tiép tuc nghién ctru
danh gia hiéu qua khang virus in vitro va in vivo
nhdm phat trién cac loai thubc khang virus méi.
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