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TONG HQP CAC PYRAZOLINE TU CAC CETON o,p - KHONG NO PI TU
HQP CHAT 3- ACETYL- 4- HYDROXY- N - METHYL QUINOLIN - 2- ONE

VA THU NGHIEM HOAT TiNH KHANG KHUAN

TOM TAT

Muc tiéu: Téng hop va xac dinh hoat tinh khang
khuan ctia mot sé pyrazoline tlr cac ceton a,
- khéng no di tr hop chéat 3-acetyl-4- hydroxy-
N-methyl quinolin-2-one.

Phwong phap: Phan &ng tbng hop céac
pyrazoline tr ceton a,f - khéng no véi p-nitro
phenylhydrazine trong dung méi ethanol, chat xtc
tac acid acetic. C4u tao ctia cac hop chét pyrazoline
thu dwoc dwoc xac dinh bang phd héng ngoai, phd
cong hwéng tir hat nhan va phd khéi lwong. Tha
nghiém hoat tinh khang khuan, khang ndm cia mot
sb pyrazoline bang phwong phap xac dinh néng do
e ché tdi thiéu (MIC).

Két qua: Téng hop dwoc 3 pyrazoline di tir cac
ceton a,B- khdng no v&i p-nitro phenylhydrazine.
CAu tao cla cac pyrazoline dwgc chirng minh bang
phwong phap phé hdng ngoai, phd khéi lwong va
phd cong hwéng tlr hat nhan. Mét trong sb ba
pyrazoline (pyrazoline 2) c6 kha nang &c ché truc
khudn Gram am Klebtsiella pneumonia va cau
khudn Gram dwong Staphylococcus epidermidis
va ndm men Candida albican.

Tw khoa: Pyrazoline, hoat tinh khédng khuan, phé
héng ngoai, phé khéi ltong
ABSTRACT

SYNTHESIS AND ANTIMICROBIAL
ACTIVITIES OF PYRAZOLINE FROM a, - UN-
SATURATED KETONES PREPARED FROM
3-ACETYL -4-HYDROXY- N — METHYL QUINO-
LINE - 2- ONE

Objective: Synthesis and investigation of
antimicrobial activities of the pyrazolines from a,3
- unsaturated ketones prepared from 3-acetyl-4-
hydroxy-N-methyl quinolin -2-one.

Method: Carried out the reaction of a,B-
unsaturated ketones with p-nitro phenylhydrazine
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in ethanol solvent and catalyzed by acetic acid to
obtain pyrazoline compounds. The structures of the
obtained pyrazoline compounds were determined
by infrared spectroscopy (IR), proton magnetic
resonance spectroscopy (1TH-NMR) and mass
spectrometry (MS). Test for antibacterial activities
of pyrazoline by the method of determining the
minimum inhibitory concentration

Results: Three pyrazolines were succesfully
synthesized via the reaction of a,B-unsaturated
ketones with p-nitro phenylhidrazine. The structures
of three pyrazolines were determined by infrared
spectroscopy (IR), proton magnetic resonance
spectroscopy (1H-NMR) and mass spectrometry
(MS). One in three pyrazolines (pyrazoline 2) was
tested for its antibacterial activities and the results
showed that the pyrazoline 2 exhibited antibacterial
activity against Gram negative bacilli Klebsiella
pneumoniaand Gram positive cocci Staphylococcus
epidermidis and yeast Candida albican.

Keywords: Pyrazoline, antimicrobial activity,
infrared spectroscopy, mass spectrometry

I. DAT VAN BE

Pyrazoline dwoc biét dén nhiéu va quan trong
nhat |a cac dan chét di vong ndm canh cé chra
hai nguyén t& nito (dan chét clia 4,5-dihydro-1H-
pyrazole). Cac hop chét cé chira khung pyrazoline
c6 hoat tinh sinh hoc cao. Ching c6 mét sb tac
dung ndi bat nhw chéng viém, khang khuén,
khang ndm, gidm dau, chéng tiéu dwdng, chéng
oxy hoa va chéng ung thw. Nhiéu loai thubc cé
chra pyrazoline da dwoc phé duyét lam sang
va dwgc sir dung cho cac bénh ly khac nhau. Vi
du, Antipyrine chira gbc pyrazoline dwoc chi dinh
nhw moét loai thuéc chéng viém; Famprofazone,
Dipyrone, Morazone, Aminopyrine, Ramifenazone,
Phenylbutazone va celecoxib la nhirng loai thubc
giam dau, ha sbt va chdng viém manh. Cac hop
chét vong pyrazoline ciing thé hién hoat tinh chéng
ung thw hiéu qua cao. M6t trong nhirng vi du la
Ibrutinib, chira mét vong pyrazoline, 1a mot chét (e
ché tyrosine kinase dwoc st dung dé diéu tri bénh
bach cau lymphocytic man tinh va u lympho té bao
Mantle. M6t loai thudc chdng ung thw khac cé chira
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pyrazoline dwoc phd bién nhat 1a Axidinib, mot chat
&c ché tyrosine kinase dwoc st dung dé didu tri
bénh thiéu mau nghiém trong. Pyrazoline 1a mot
trong nhirng hop chat vong co ban va phd bién dé
phat trién cac chat chéng ung thu méi. Nhiéu loai
thuéc mang vong pyrazoline dwoc st dung trén
lam sang dé diéu tri ung thw. M6t sb it dang trong
giai doan cubi ctia thir nghiém lam sang dé diéu tri
cac bénh ung thw khac nhau, vi du nhw Indibulin va
AT9283 [1], [2].

Pyrazoline dwgc tbng hop bang nhiéu cach khac
nhau nhuw tir ethylene va diazomethane ho&c bang
phan (rng gilra acrolein va hydrazine. Cac dan xuét
clia pyrazoline c6 thé diéu ché twong tw bang phan
(rng ngwng tu déng vong cla cac ceton a, - khong
no véi cac dan xuét cla hydrazin va chat xtc tac la
acid acetic (phan trng Knoevenagel va Fisher) [3],
[4]. M6t trong nhirng ceton a,B - khdng no hay dwoc
st dung trong tdng hop pyrazoline la cac ceton a,f
- khéng no chira vong quinoline b&i chiing ¢ nhiéu
trung tdm phan (rng nhw chya hé lién hop gitra
ndi d6i vinyl véi nhém cacbonyl ceton nén co thé
coi chuing la nhirng sa&n pham trung gian trong qua
trinh tdng hop cac hop chét khac nhw sy ngwng
tu déng vong v&i cac dan xuat phenylhydrazine
dé tao thanh cac hé vong pyrazoline hay véi
guanidin dé tao vong pyrimidine, céng hop déng
vong voi tac nhan oxy hoa dé tao thanh cac hop
chéat dang flavonoid. Nhitng hop chat nay déu cé
hoat tinh sinh hoc dang quy. Bac biét trong mét
cong trinh d& cong bd trwdc day da tim thay hop
chét ceton a,p - khéng no - san phdm ngung tu
cua 3-acetyl-4-hydroxy-N-phenylquinolin-2-one v&i
p-nitrobenzaldehyde cé hoat tinh chéng ung thw
gan va ung thw phdi [5], [6]. Xuat phat tlr nhirtng
nhan dinh trén, tién hanh ngwng tu cac ceton a,3
-khéng no tlr hop chét 3- acetyl- 4-hydroxy-N-
methyl quinolin-2- one v&i p-nitro phenylhydrazine
thanh cac hop chat vong pyrazoline, dé khao sat
va danh gia hoat tinh khang khuén cta pyrazoline
tbng hop duoc.

. POl TUONG VA PHUONG PHAP
NGHIEN CcUlU

2.1. Nguyén liéu, hoa chét va trang thiét bi

Céac hoa chét chinh & dang tinh khiét phan tich
ho&c tinh khiét ctia hang Merck —Btrc dwoc str dung
trong qua trinh nghién ctvu gédm: ethanol (C2H50H);
acid acetic (CH3COOH); p-nitro phenylhydrazine
(p-NH2NHCeH4NOz2); dimethylformamide (DMF),
3-acetyl-4-hydroxy-N-methyl quinolin-2-one, ... vv.
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Céc thiét bi phan tich chinh dwoc s dung trong
qua trinh nghién ctu gdm: Phd hdng ngoai (IR)
dwoc ghi trén may Impact 410-Nicolet (tai Trwdng
Khoa hoc Ty Nhién—-DHQGHN). Phé cdng hwéng
ttr hat nhan proton ("H-NMR) dwogc ghi trén may
DRX 500 Brucker (tai Vién Héa hoc, Vién Han 1am
Khoa hoc va Coéng nghé Viét Nam). Phé khéi lwong
(MS) dworc ghi trén may LC-MSD-Trap-SL (tai Khoa
Hda hoc, Trwong Khoa hoc Ty Nhién, DPHQGHN).

Cac chling vi sinh vat st¢ dung trong nghién ctru
gém: truc khudn Gram am K. pneumonia va cau
khudn Gram duwong S. epidermidis va nAm men C.
albican tai phong Vi sinh, Bénh vién 19.8, B6 Cong an.

2.2. Phuwong phap thwc nghiém

Toéng hop cac hop chat pyrazoline tir cac ce-
ton a, B - khéng no

Pun s6i hdi lwu ceton a,f - khéng no di tr hop
chét 3- acetyl- 4-hydroxy-N-methyl quinolin- 2- one
v&i p-nitro phenylhydrazine trong dung moi ethanol
s dung chat xuc tac acid acetic trong khoang
thoi gian 4 — 8 gid, két tha néng thu dwoc cac
pyrazoline. Loc va két tinh lai bang ethanol ta thu
dwoc cac pyrazoline.

2.2.2. Xac dinh cau tao cta cac hop chat
pyrazoline

CAu tao clia cac hop chét pyrazoline thu dwoc
duwoc xac dinh bang phd héng ngoai, (ép vién cac
pyrazoline v&i KBr ran, quét & viing buéc séng tir
900 — 3500 cm-1), phé céng hwéng tir proton (hoa
tan cac pyrazoline trong dung méi DMSO — ds va
ghi phé proton) va phé khéi lvong.

2.2.3. Hoat tinh khang khuan cua cac
pyrazoline

Tim ndng dd trc ché téi thiéu (MIC) clia pyrazoline
v&i cac vi khuan, nAm men: Pyrazoline c6 ndng dd
5mg/ml trong dung méi DMF dwoc pha loang trong
thach dé dat dwoc cac néng doé 125; 250; 500; 750
Mg /ml. DP6 thach vao hop, dé day thach la 4mm,
dé& mat thach khd. Dung que cdy, cay cac ching
khuan 1&n mét thach. U &m 37°C trong 24 gi®y ddi
vé&i vi khuén va G dm 37°C trong 48 gi¢r d6i véi ndm
men rdi danh gia két qua. Néu vi khuan hodc ndm
men khong phat trién trén dia thach véi néng do
pyrazoline nao thi chirng té pyrazoline & ndng d6
d6 c6 kha nang trc ché vi khuan hodc ndm men.

2.3. bao dwrc nghién ctru

Nghién clru tuan thi dung theo Quyét dinh s
56/QD — YDTB ngay 10/01/2023 clia HDKH vé
viéc thanh lap Hoi d(‘“)ng dao duwrc trwong Pai hoc Y
Dwoc Thai Binh.
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. KET QUA

3.1. Téng hop cac hop chat pyrazoline tir cac ceton a, B - khdng no

Dwa vao phan (rng gitra ceton a,p - khéng no di tir hop chét 3- acetyl- 4- hydroxy- N — methyl quinolin-
2- one v&i p-nitro phenylhydrazine thu dwoc 3 pyrazoline theo so do sau:

TNHL - NHI

CH;COOH

< b r R
i e T

02 -

SR -
Hinh 1. So' dé téng hop cdc hop chét pyrazoline tir cdc ceton a, B-khéng no

Ba hop chét pyrazoline thu dwoc cé mau séc tir da cam dén d6 nau, nhiét d6 nong chay (T, %) va hiéu
suat phan (rng téng hop dwoc trinh bay trong bang 1.

Bang 1: Két qua téng hop pyrazoline tir cac ceton a, B-khéng no

Pyrazoline Ar Mau sac T.° Hiéu suét
1 p-Clophenyl Da cam 220-221 34
2 p-Dimethyl - aminophenyl | Da cam 245-246 36
3 Indolyl-3 bé nau 310-311 53

3.2. Xac dinh c4u tao cla cac pyrazoline bang cac phwong phap phé

CAu tao cla cac hop chét pyrazoline thu dwoc & trén duwoc xac dinh bang phd hdng ngoai, phd cong
hwéng tir proton va phd khéi lwong.

* Phé héng ngoai: Phb hdéng ngoai clia cac pyrazoline thu dwoc xuat hién vach dao dong héa tri ctia
nhém CO-lactam & 1600 - 1650 cm™' véi cudng d6 trung binh. Nhém OH phenol ¢6 sy chuyén dich vé
phia s6 séng I&n hon 3200 - 3400 cm™'. Dao déng ctia nhém C-N ndm trong ving 1200 - 1400 cm', dao
dong cua lien két C=N nam trong viing 1500 - 1600 cm™" 14n véi lién két C=C clia nhan thom nén khé phat
hién. Két qua dwoc trinh bay trong bang 2.

Béng 2. Két quéa phé héng ngoai IR va phé khéi MS cua cdc pyrazoline

Phé IR (cm-) Phé MS (m/z)
Pyrazoline Ar N ;
Vou Veo Vyoz | Nhom khac M+ CTPT M
472
1 Clophenyl 3311 1646 1995 7o7 473 | C,H,.N,O,CI 473
-Clophen
p-Llopheny 1313 (Cl) 25' 119 V44
474
p-Dimethyl - 1590 483
2 ) 3350 | 1635 - C,H,N.O, 483
aminophenyl 1301 (100%)
1589 479 479
3 Indolyl-3 3202 | 1606 - C,H,N.O,
1302 (100%)

Ghi chu: v: Dao déng ho4 tri;: M*: lon phan ti; CTPT: Céng thirc phan ti; M: Khéi luong phén to

* Phé khéi Iwong: Phd khdi lwong clia cac pyrazoline déu cé peak ion phan tir cé sb khéi trung hop
véi khdi lwong phan tlr. Nhw vay co thé két luan so bd cac pyrazoline diéu ché dwoc c6 cong thirc phan
t& nhw dw kién (xem bang 2)
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* Phé céng hwéng tir proton "H-NMR: Két qua phan tich cho thay trén phd xuét hién tin hiéu dac
trwng ctia nhom CH, — CH cudia vong pyrazoline & dang quarter & khoang 2-6 ppm véi hang sb twong tac
spin-spin cua 2 proton canh nhau:

J=19-20Hz

Trén phd 'H-NMR ciing cho thay xuét hién tin hiéu doublet & 7,3-7,5 ppm cla H-5 va 1 doublet & 8,0-
8,3 ppm cuia H-8 ciing nhuw tin hiéu d&c trwng cho chuyén dich hoa hoc ctia cac proton khac cé mat trong
phan t& (xem bang 3).

Béng 3. Phé céng hwéng tir proton 'H-NMR cia mét s6 pyrazoline

STT

Céng thirc

- CH,— CH -

5, (J): ppm

2,93(1H,q,C, -H,
J= 12 va J=16,5);
3,50(1H,q,C,,-H,
J= 3,5 va J=16,5);
5,60(1H,q,C ,-H,
J=3,5 va J=12);

3,65(3H,s,NCH,); 7,28 (1H,t,C-
H,J=7,5); 7,41 (2Hm,C-H va C,,
-H);

7,53(1H,d,C.-H,J=8); 7,57
(2H,d,C,-H va C -H,J=85); 7,67
(3H,m,C.-H,C,,-H,C-H); 7,92
(1H,t,C,-H,J=8); 8,14 (2H,d,C,.-H va
C.-H); 10,32 (1H,s,0H).

3,65(1H,q,C_ -H,
J=4,5va J=19);

4,25(1H,q,C, -H,
J=12 va J=19);

5,55(1H,q,C, -H,
J=12 va J=4,5).

2,80(6H,s,CH,NCH,);3,62(3H
SNCH, ) 668 (2H,d,CH;C,-
H,J=9); 7,05 (2H,d,C,-H,C,,-H,J=9);
7,09 (2H,d,C,-H.C -HJ=9); 7,37
(1HtCH,J=7 va J=15);, 755
(1H,d,C-H,J=7); 7,74 (1H,m,C -H);
8,07 (3H,t,C,.-H,C,-H,C-H);
13,03(1H,s,0H).

3,80(1H,q.C,, -H,
J=5 va J=19);
4,27(1H,q,C ,.-H,
J=12 va J=19);
595(1H,q.C,  -H,
J=5va J=12).

3,57 (3H,5,NCH,); 6,92(1H,m,C, -H);
7,06 (1Hm,C,-H)7,14 (2H,d,C,-H
va C.-H J=35) 7,28 (1H,d,C,-
H,J=8); 7,37 (2H,m,C,H va C,-H);
746  (1Hd.C,HJ=25); 755
(1H,d,C-H,J=8,5); 7,73 (1H,m,C,-H);
8,05 (2H,d,C,-H va C-H, J=9,5)
8,15 (1Hd,C-H, J=8 va J=15)
11,1(1H,s,NH); 13,17(1H,5,0H).

Tw div liéu phd hdng ngoai, phd cdng hudng tir proton, phd khéi lwgng khang dinh dwoc ciu tao cla
cac hop chat pyrazoline thu dwoc dung nhw dw kién.
3.3. Thir nghiém hoat tinh sinh hoc cua cac pyrazoline

Két qua thtr nghiém hoat tinh khang khuén, khang ndm clia hop chét pyrazoline 2 dwoc trinh bay trong

bang 4.
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Béang 4. Két qua xdc dinh néng dé tec ché toi thiéu cua pyrazoline 2 véi vi khuan va ndm

Coaivi
_oal VA' K. pneumonia S. epidermidis C. albican

sinh vat

Nong 40| 155 | 250 | 500 | 750 | 125 | 250 | 500 | 750 | 125 | 250 | 500 | 750
(Mg/ml)

Kétqua | - | + | + | + | - |+ |+ |+ | -] - |+ ]+

Ghi cha: (+): Néng dd khang dwoc vi khuén; (-): Nong dd khdng khang dwoc vi khuén

Két qua thu dwoc & trén cho thay hop chét pyrazoline 2 cé kha ndng khang khuén di véi ching vi
khuan Gram am, Gram dwong va nAm men. Hop chat pyrazoline 2 ¢é gia tri MIC dbi v&i truc khuan Gram
am K. pneumonia la 250 ug/ml; v&i cdu khudn Gram dwong S. epidermidis la 250 ug/ml; véi nAm men

Ia 500 pg/ml.
IV. BAN LUAN

4.1. Téng hop cac hop chat pyrazoline tir cac
ceton a, B-khéng no

Céc ceton a,B - khéng no coé chira ndi ddi lién
hop C=C va C=0 nén co6 kha nang tham gia vao
cac phan rng coéng hop kiéu 1,2 hodc 1,4 tao
thanh cac hop chét di vong pyrazoline. Trong phan
&ng nay, lién két C-N dwoc tao thanh do sw twong
tac chia N- nucleophile v&i C- electrophile (vi trén
nito cé ddi electron tw do) dwdi sw xdc tac cia acid
acetic.

0 H
R-C-CH =CH—R1+H2'I\]—NH—R24> R—(‘)-C|-1=()|-|-R1 iR—?—CH:CH—&

H A
o NHz~NH-R, NH-NH-R,

o R—(“,—CHch—R1
—

N-NH-R,

R-C—CH,
—
CH-Ry
N,/

R-C—CH
TN oR
\+‘N/H T
R, R,
Cac ceton a,B - khéng no cé chiva ndi ddi lién
hop dac treng la C=C va C=0, cac pyrazoline cé
nhém chire dac trwng la C=N; C-N trong vong nam
canh. Dwa vao sy khac nhau trong d&c diém cau
tao d& xac dinh ciu tric cla cac pyrazoline thu
duwoc bang cac phwong phap phd hién dai.
4.2. Xac dinh cau tao cla cac pyrazoline bang
phwong phap phé
Phd hdéng ngoai cla cac pyrazoline thu duoc
khong thay xuét hién vach dao ddng hoéa tri cla
nhom CO-carbonyl lién hgp & 1519 - 1619 c¢m
v&i cwdng d6 Ién ma chi xuat hién vach dao déng
héa tri cia nhém CO-lactam & 1600 - 1650 c¢m'
véi cwong do trung binh. Nhém OH phenol ¢é suw
chuyén dich vé phia sé séng Ién hon 3200 - 3400
cm’!, dinh nhon hon chir khéng tu nhw trong trwdng
hop phd héng ngoai clia cac ceton (do trong ceton
c6 lién két hidro gitra nhém OH va nhém CO bén

canh). Trén phd hdéng ngoai clia cac pyrazoline
ciing khéng xuét hién dao dong bién dang khong
phéng cGia nhém vinyl véi ciu hinh trans & 973
- 997 cm! nhw & ceton a,B - khéng no. Diéu nay
chirng té cac ceton a,B - khdng no da dwoc chuyén
hoa thanh cac pyrazoline.

Trén phd cong hwéng tlr proton khéng con tin
hiéu dac trweng clia nhém trans-vinyl clia cac ceton
a, B - khdng no & dang doublet cé hiéu ng &
khoang 7,8 - 8,8 ppm v&i hang sé twong tac spin
— spin J= 15 - 16 Hz. Thay vao do la tin hiéu dac
trwng cha nhém CH, — CH cla vong pyrazoline
& dang quartet & khoang 2 - 6 ppm v&i hang sb
twong tac spin-spin cla 2 proton canh nhau. Diéu
nay chirng té cac ceton a,f - khong no da dwoc
chuyén hoa thanh cac pyrazoline.

Phd khéi lwong clia cac pyrazoline déu cé peak
ion phan tt cé sé khdi trung hop véi khéi lwong
phan t&r va cé cac peak khac twong (ng véi sb khdi
cla cac ion manh. Tt d6 cé thé dwa ra so dd phan
manh chinh nhuw sau :

OH j», OH OH
N\ A -NO, N
’J - R ,\\‘\ — > | —
—> +
\0 N\ ‘ 0 ‘ (’)‘1\
CHy CHy CH

miz=317

NO, NO,
miz=363

Sy cé mat clia cac nhém chire dac trwng cua
pyrazoline (C=N; C —N; N-N; CH, — CH) da dwoc
thé hién trén phd hdéng ngoai, phd céng hwéng
tir proton, phd khdi lwgng thay thé cho sy cé mat
cla cac nhém chirc dac trwung cua cac ceton q,
B - khéng no (C=0; C=C). biéu nay khang dinh
dwogc cac ceton q, B - khdng no da déng vong tao
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thanh cac hop chét pyrazoline va ciu tao cla cac
pyrazoline thu dwoc ding nhw dw kién.

4.3. Hoat tinh khang khuan cta cac pyrazoline

Do cac pyrazoline hoa tan kém trong dung moi
DMF nén khéng thé tién hanh thr hoat tinh sinh
hoc clia tat ca cac pyrazoline thu dwgc ma chi cé
thé thtr dwoc 1 trong sb 3 pyrazoline (sb 2) da tbng
hop dwoc (pyrazoline nay co thé tan duwoc trong
DMF & diéu kién thwong). Két qua nghién ctru cho
thay pyrazoline 2 c6 kha nang khang khuén, khang
nam. Nong dd trc ché téi thiéu clia pyrazoline 2 véi
vi khudn Gram am K. pneumonia la 250 pg/ml; v&i
vi khudn Gram dwong S. epidermidis 1a 250 pg/ml
va v&i ndm men C. albican 1a 500 pg/ml.

Pyrazoline thé hién khd nang khang khuén,
khang nAdm men hiéu qua cao. Két qua nay budc
dau cho thay c6 thé sir dung cac pyrazoline nay
trong thtr nghiém lam sang dé diéu ché cac thubc
chdng viém, khang khuan, khang ndm la cé co s6.

V. KET LUAN

D3 téng hop dwoc 3 pyrazoline di tr cac a,p -
ceton khéng no véi p-nitro phenylhydrazine. Cau
tao cua cac pyrazoline dwoc xac dinh béng cac
phuwong phap phd héng ngoai, phd khéi lvong, phd
cong hwédng tr hat nhan. Pyrazoline 2 cé kha nang
e ché trwc khudn Gram am K. pneumonia v&i
gia tri MIC 1a 250 ug/ml; trc ché cau khuan Gram
dwong S. epidermidis) v&i gia tri MIC la 250 pg/
ml va khang nAm men C. albican véi gia tri MIC la
500 ug/ml.
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