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TONG HOP VA DPANH GIA HOAT TINH KHANG KHUAN, KHANG NAM
CUA CAC DAN CHAT N-(MORPHOLINO(PHENYL)METYL)NICOTINAMID

Huynh Nguyén Hodi Phuong?, Dinh Thi Thu Thdo', Nguyén Thanh Tric!,
Truong Phuong', Vo Thi Cam Vin!
TOMTAT

M6 diu: Vigt Nam 1o mt nwede 6 ti 1¢ siv dung khing sinh va ti 1¢ dé khing khing sinh hang diu thé’
gi6i. Bén canh vigc ning cao y thirc siv dung khdng sinh an toan, hop ly thi viéc t6ng hop cic hop chdt méi
c6 tiem nang khing khudn, khing nidm ciing rit cin thiét. Vi muc tiéu trén, dé tai tién hanh tong hop cic
dan chat N-(morpholino(phenyl)metyl)nicotinamid méi va danh gid hoat tinh khing khudn, khing ndm ciia
cdc dan chat téng hop.

Déi  twong vd phuong phdp mnghién ciu: DO twong nghitn cibu 1o 3 dan  chat
N-(morpholino(phenyl)metyl)nicotinamid. ~ Phwong  phdp  nghién  citu:  cdc  dan  chit
N-(morpholino(phenyl)metyl)nicotinamid dwgc tong hop bang phdn 1eng Mannich ste dung nguyén lidu la
nicotinamid, morpholin va dan chit benzaldehyd. Phdn 1ng nay dwoc t0i wu hod vé thoi gian va nhigt o dé tim
duwoc diéu kién phdn 1eng t6i wu. Cdc chat tong hop dwoc kiéin tra cdu triic bang diém chay, sic ki I6p mong, cdc
phiong phdp phé nhuw IR, MS, NMR. Ddnh gid hogt tinh khing khudn, khdng ndm cia cdc cht tong hop bang
phwong phip khuyéch tan trén thach.

Két qua: Tim dwoc diéu kién t6i wu cho phin tng Mannich va téng hop dwoc 3 dan chat
N-(morpholino(phenyl)metyl)nicotinamid v6i hiéu sudt tot. Két quda phd hoc cho thdy cdc chdt c6 cdu triic phil
hop voi dw kiéh. Két qud thir hoat tinh khing khudn, khing ndin cho thdy chi c6 chit
N-(morpholino(phenyl)metyl)nicotinamid cho hoat tinh yéu trén Candida albicans.

Két lugn: Da tong hop dwoc 3 dan chit N-(morpholino(phenyl)metyl)nicotinamid trong do c6 2 dan chit la
chdt méi theo tim kiém trén Sci-Finder. Trong cic din chdt tong hop nay, chi b
N-(morpholino(phenyl)metyl)nicotinamid cé hoat tinh yéu trén Candida albicans.

Tir khod: N-(morpholino(phenyl)metyl)nicotinamid, khing khudn, khang nam, base Mannich
ABSTRACT

SYNTHESIS AND EVALUATION THE ANTIBACTERIAL AND ANTIFUNGAL ACTIVITIVES
OF N-(MORPHOLINO(PHENYL)METHYL)NICOTINAMIDE DERIVATIVES

Huynh Nguyen Hoai Phuong, Dinh Thi Thu Thao, Nguyen Thanh Truc,
Truong Phuong, Vo Thi Cam Van
* Ho Chi Minh City Journal of Medicine * Vol. 25 - No. 2 - 2021: 27 - 31

Objectives: Vietnam is a country with the highest rate in using antibiotics and resistance to antibiotics in
the world. In addition to rasing the awareness of safe and rational use of antibiotics, the synthesis of new
compounds with potential antibacterial and antifungal activitives is also essential. With above objectives, some
new derivatives of N-(morpholino(phenyl)methyl)nicotinamide were prepared and screened for the antibacterial
and antifungal activitives

Methods: The synthesis used Mannich reaction with morpholine, nicotinamide and benzaldehyde
derivatives as starting materials. The reactions were optimized. The three Mannich bases were structurally
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characterized using melting point, TLC, IR, MS, NMR. The in vitro antibacterial and antifungal activitives were
screening using BSAC standardized disc susceptibility testing method.

Results: The optimal condition for this Mannich reaction was found. The three derivatives of
N-(morpholino(phenyl)methyl)nicotinamide were sucessfully synthesized. All synthesized compounds have no
antibacteral activities, N-(morpholino(phenyl)methyl)nicotinamide has weak activity against Candida albicans

Conclusion: The three derivatives of N-(morpholino(phenyl)methyl)nicotinamide were sucessfully
synthesized. There were two new compounds according to the searching on Sci-Finder. There is only one
compound (N-(morpholino(phenyl)methyl)nicotinamide) with weak activity on Candida albicans.

Keywords: N-(morpholino(phenyl)methyl)nicotinamide, antibacterial and antifungal activity, Mannich base

DATVANDE

Hién tai, vdi s¢ giup d6 cuia may tinh,
viéc thiét k& phat trién thuéc médi da hiéu
qua hon rat nhiéu. Viéc phat trién thudc
khéang khudn, khang ndm mdi van con
nhiéu khé khan do dich tac dong trén vi
khuan, vi ndm thuong khong rd rang va co
nhiéu co ché khac nhau®. Do vdy, phat trién
thu6c khang khudn, khang ndm theo cach ¢d
dién van con nhiéu giad tri. Véi phuwong
phép nay, cdc nhém dan chat méi sé duoc
tong hop va danh gid hoat tinh khéng
khuan, khang nadm vdéi muc dich tim ra
nhing chdt moi c6 hoat tinh. Trong nhitng
nam gan day, cac nghién ctu trén base
Mannich chtta morpholin hay phttc kim loai
ctia cac base Mannich nay cho nhiing chat
c6 tiém ndng khang khuan, khang ndm
t6t>4. Nghién cttu nay nhim muc tiéu tong
hop nhitng base Mannich méi (dan chat
N-(morpholino(phenyl)metyl) nicotinamid)
dong thoi sang loc hoat tinh khang khuan,
khang ndm cua cac chat nay nham muc tiéu
tim ra nhng chat c6 hoat tinh t6t.
POITUONG-PHUONG PHAPNGHIEN CUU
D6i twong nghién ciru

Ba dan chat N-morpholino(phenyl)metylnicotinanmid
bao gom: N-morpholino(phenyl)metyl)nicotinamid
(1a), N-(2-clorophenyl(morpholino)metyl)nicotinamid
(Ib) va N-4-clorophenylmorpholino)metylnicotinamid

(1o).
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Nguyén liéu va trang thiét bi

Nicotinamid, morpholin, benzaldehyd,
2-clorobenzaldehyd, 4-clorobenzaldehyd, dung
moi hitu co tr Trung Qudc va cong ty Merck —
Ptic theo tiéu chuan tong hop; cac moi truong
nudi cdy vi ndm va vi khudn: Sabouraud
Dextrose Agar (SDA), Tryptic Soy Agar (TSA),
Tryptic Soy Broth (TSB), Mueller Hinton Agar
(MHA), ching vi nam Candida albicans ATCC
10231, cac chiang vi khuan Staphylococcus aureus
(MRSA) ATCC 43300, Escherichia coli ATCC
25922, chat ching duong: ciprofloxacin (khang
khuan) va fluconazol (khang ndm). Phan tng
duoc theo ddi bang sac ky 16p méng silica gel
GF24 (hang Merck — Ptc). Diém chay do trén
mady Stuart SMP10; pho IR do trén mday Tensor
27 Bruker; ph6 kh6i MS duoc do trén may
Shimadzu LCMS; phd 'H va »C NMR duoc do
trén may Bruker BioSpin GmbH 500 MHz. Mot
sO dung cu st dung trong phan th hoat tinh
khang khuan, khang nadm: n6i hap tiét trung
Himaraya, t &m Shellab, may vortex Labnet, ta
cdy v0 khuan, mdy do quang Gene Quant 1300.
Phuong phép tong hop

Céc dan dhat N{morpholino(phenylmetyfinicotinarmid
duoc tdng hop bang phan tng Mannich st
dung nguyén liéu la nicotinamid, morpholin
va dan chat benzaldehyd (Hinh 1). Khao sét
diéu kién t6i wu cho phan tng. Tinh ché san
pham bing phuong phap két tinh lai trong
hén hop dung moi methanol - nwde (1:1).
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Hinh 1. Phin 1mg tong hop dan chat N-(morpholino(phenyl)metyl)nicotinamid

Dénh gia hoat tinh khéang khuén, khiang nim

St dung phuong phap duc 16 trén thach®
v6i cac mau thtr la-c, song song véi mot dia
chttng am chi nhé dung méi DMSO va mot dia
ching dwong véi chdt ching duong la
ciprofloxacin (khang khuan) va fluconazol
(khéang nadm).

KETQUA
Két qua tong hop
Quy trinh tong hop chung

Trong binh cau 50 ml cho vao hon hop
morpholin va benzaldehyd (hodc dan chat)
voi ti 1é duong luong la 1:1, dun hoi lvu va
khudy o nhiét d¢ thich hop. Thém tiép
nicotinamid (1 duong lwgng) vao, tiép tuc dun
hoi Iwu va khudy. Theo d&i phan tng bang sac
ky 16p moéng. San pham duoc loc, két tinh lai
trong hon hop dung mdi methanol — nwde (1:1).

Phan ting duoc khao sat ¢ cac khoang nhiét
dd khac nhau: 0 °C, 30 °C, 60 °C, 80 °C, 100 °C.
Két qua thuc nghiém cho thay ré“mg O nhiét do 80 °C,
san pham thu duwoc dat hiéu suét cao, thoi gian
phan ting ngan, san pham phu sinh ra 1a it nhat.

Ngoai viéc khao sat yéu td nhiét do,
phan tng ciing duoc theo doi theo thoi gian
tir 3 gio — 48 gio. Két qua cho thiy sau 5 gio,
san pham sinh ra la nhiéu nhét va san pham
phu it nhat.

Nhu vay, sau khi khao sat, nhiét d¢ toi
wu cho phan tng tdng hop cac dan chat
N-(morpholino(phenyl)metyl)nicotinamid la 80 °C,
thoi gian phan tng t6i wu 1a 5 gio.

Ap dung quy trinh t6i wu d€ tong hop cac
dan chat.

B - Khoa hoc Duwoc

Céc chat duoc tong hop ¢6 cdu triuc chung
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Hinh 2. Cdu triic dén chit 1a, ddn chdt 1b: nhém
thé’cloro gin vao vj tri C13; ddn chét 1c: nhom thé’
cloro gin vao vj tri C11

N-(morpholino(phenyl)metyl)nicotinamid (1a)

Hiéu suat 58,8%. Bot két tinh mau tréng,
khong mui, kém tan trong nudc, tan trong EtOH
va MeOH; nhiét d6 néng chay: 157-159 °C. R
0,61 (toluen:aceton 1:1). IR (EtOH) v (cm):
1635,64 (vc-0), 1517,98 (vc-c), 1112,93 (vc-o).
H-NMR (500 MHz, DMSO-ds) & (ppm): 9,08
(2H, m, H1, NH), 8,72 (1H, dd, ] =4,5Hz, 1,5 Hz,
H2), 8,27 (1H, m, H4), 7,53 (3H, m, H3, H9, H13),
7,39 2H, dd, ] = 7,5 Hz, 7,0 Hz, H10,H12), 7,30
(1H, dd, ] = 7,5 Hz, 7,0 Hz, H11), 590 (1H, d,
J=9,5Hz, HY), 3,60 (4H, m, H15, H16), 2,50 (4H,
m, H14, H17). *C-NMR (125 MHz, DMSO-ds) d
(ppm): 165,7 (C6), 151,9 (C2), 148,7 (C1), 138,8
(C8), 1354 (C4), 129,8 (C5), 128,2 (C10, C12),
127,6 (C3), 127,4 (C9, C13), 123,3 (C11), 71,3 (C7),
66,2 (C15, C16), 48,8 (C14, C17); Ci7vH1oNs02
[M-H]- dw kién 296,15, thuc t€ 296,25 m/z (Hinh 2).
N-(2-clorophenyl
nicotinamid (1b)

Hiéu suat 38,6%. Bot két tinh mau tréng,
khong mui, kém tan trong nuedc, tan trong EtOH
va MeOH; nhiét d6 néng chay: 143-145 °C.
Rt 0,71 (n-hexan:aceton 1:1). IR (EtOH) v (cm™):

(morpholino) metyl)
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1643,35 (vc-0), 1548,84 (vc=c), 1114,86 (vc-o).
H-NMR (500 MHz, CDsOD) d (ppm): 8,98 (1H,
d, ]=2,0Hz, H1),8,70 (1H, dd, J]=5,0 Hz, 1,5 Hz,
H2), 8,25 (1H, ddd, ] = 8,0 Hz, 4,0 Hz, 2,0 Hz,
H4), 7,76 (1H, dd, | = 7,5 Hz, 2,0 Hz, H12), 7,55
(1H, dd, ] = 8,0 Hz, 5,0 Hz, H3), 7,45 (1H, dd,
J=8,0 Hz, 1,5 Hz, H9), 7,35 (2H, m, H10, H11),
6,19 (1H, s, H?), 3,70 (4H, m, H15, H16), 2,73 va
2,69 (4H, m, H14, H17). BC-NMR (125 MHz,
CD:OD) o (ppm): 168,1 (C6), 152,8 (C1), 149,3
(C2), 137,6 (C8), 137,3 (C4), 1354 (C13), 131,9
(C5), 131,0 (C9), 130,6 (C11), 130,0 (C12), 128,1
(C10), 125,1 (C3), 70,9 (C7), 68,0 (C15, C16), 50,8
(C14, C17); CvHisCIN:O2 [M-H]- dw kién 330,11,
thuc t& 330,20 m/z, [M-H+2] thuc t& 332,21 m/z
theo ti 1€ 1:3 so voi pic [M-H]- (Hinh 2).
N-(4-clorophenyl
nicotinamid (1c)
Hiéu suat 52,7%. Bot két tinh mau trz“ing,
khong mui, kém tan trong nudc, tan trong
EtOH va MeOH; nhiét d6 néng chay: 154-156 °C.
Rt 0,73 (n-hexan:aceton 1:1). IR (EtOH) v (cm™):
1639,49 (vc-0), 1591,27 (vc=c), 1112,93 (vc-o);
H-NMR (500 MHz, CDsOD) d (ppm): 9,05 (1H,
dd, ] =2,0 Hz, 0,5 Hz, H1), 873 (1H, dd, ] = 2,0
Hz, 1,5 Hz, H2), 8,32 (1H, ddd, ] =8,0 Hz, 4,0 Hz,
1,5 Hz, H4), 7,60 — 7,55 (3H, m, H3, H10, H12),
741 (2H, m, H9, H13), 598 (1H, s, H7), 3,74 (4H,
m, H15, H16), 2,64 va 2,59 (4H, m, H14, H17).
BC-NMR (125 MHz, CDsOD) d (ppm): 168,6
(Co), 152,8 (C1), 1494 (C2), 138,7 (C8), 137,3 (C4),
1349 (C11), 1319 (C5), 130,2 (C9, C13), 129,6
(C10, C12), 125,1 (C3), 72,9 (C7), 68,0 (C15, C16),
50,4 (C14, C17); C7HisCIN;O: [M-H]- du kién
330,11, thuce t&330,18 m/z, [M-H+2] thuc t& 332,25
m/z theo ti 1¢ 1:3 so vdi pic [M-H]- (Hinh 2).
K&t qua thir hoat tinh khang khuan, khiang nAim
Két qua dinh tinh cho thdy cac chét tong
hop duoc khong cé hoat tinh khang khuan.

(morpholino) metyl)

Chat 1a c6 hoat tinh yéu trén Candida albicans.
BANLUAN

Phan tGng tong hop cic dan chat
N-(morpholino(phenyl)metyl)nicotinamid dwoc
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theo ddi theo thoi gian va duoc thiee hién ¢ cac
nhiét do khac nhau. Do phan tng nay xay ra
trong moi treong khong dung moi, nguyen lieu
lai & nhitng pha khac nhau nén ¢ nhiét d6 thap,
phan ng xay ra voi hiéu sudt rat thdp c6 thé do
nguyén liéu khong duwoc phén tan tot. O nhiét d6
qua cao (hon 100 °C), phan tng xay ra theo
nhiéu huong khac nhau nén sinh ra rat nhiéu
san phdm phu, kho tinh ché. Theo két qua
nghién ctu, nhiét d6 80 °C va phan ung tién
hanh trong 5 gio sé cho san pham véi quy trinh
tinh ché cting nhu hiéu suét t6i uu.

Véi mong mudn mé rong cac hop chat tong
hop, mot s6 hgp chat cd H linh dong duoc st dung
dé thay thé cho nicotinamid nhu: acetophenon,
acetanilid, 4-hydroxyphenylacetamid, isoniazid;
phan ting st dung cac base khac nhau hay st
dung thém xtc tac la cac acid Lewis. Tuy nhién,
phan tng Mannich véi cac hop chat nay khong
xay ra hay tao thanh chu yéu la mudi iminium
gitta dan chat aldehyd va morpholin.

Phan tng Mannich gitta nicotinamid, cac
dan chat aldehyd va morpholin 1a mdt phan
ung kho thuc hién do ¢6 thé tao thanh nhiéu
san pham phu khac nhau. Ching t6i da tim
dugc diéu kién thich hop dé€ cé thé tién hanh
phan tng Mannich véi hiéu suat tot. Cac chat
1b va 1c theo tim kiém trén SciFinder cho thay
day 1a 2 chat mdi, gbp phan lam phong phu
ngan hang cac chat tong hop.

Hoat tinh khang khuan, khang ndm cuaa
cac base Mannich nay chwa that kha quan, chi
c6 chat la c6 hoat tinh tc ché yéu do6i voi
Candida albicans.

KETLUAN

Trong nghién ctu nay, 3 dan chat
N-(morpholino(phenyl)metyl)nicotinamid da
duwoc tong hop, trong d6 c6 2 dan chat
N-(2-clorophenyl(morpholino)metyl)nicotinamid
va N-(4-clorophenyl(morpholino)metyl)nicotinamid
la nhitng chat moi. Cac hop chat tong hop dwoc
kiém tra d¢ tinh khiét va xac dinh cau trac thong
qua cac phuwong phdp nhu nhiét d6 néng chay,
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phd hong ngoai, phd cong huong tix hat nhan va
khoi pho. Tat ca cac két qua phan tich c6 thé
khéng dinh hop chat tong hop duogc c6 cau tric
dang nhw du kién.
Chat N-(morpholino(phenyl)metyl) nicotinamid
c6 hoat tinh yéu trén Candida albicans.
Loi cdm on
Nghién cttu nay nhan dwoc tai trg kinh phi
cta Pai hoc Y Dugc Thanh phd H6 Chi Minh
cap cho TS. Vo Thi Cam Van, dé tai ma s6
226/2020/HD-DHYD.
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