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Abstract

The fluoroquinolones are one of the most useful types of synthetic antibacterial agents due to their broad spectrum
of activity aganst gram-positive and gram-ncgative bacteria and mycoplasma pneumoniae. Moxifloxacin with fewer
side effects and extended half Iife, is a novel fourth-generation fluoroquinolone antibiotic developed by Bayer AG.
Moxifloxacin 1s prescribed for the treatment of bacterial infections, including respiratory, soft tissue, urinary tract, and
joint infections. We have synthesized the fluoroquinoline core and the side chain amine. In this paper, we report the
synthesis of moxifloxacin using difluoroboron complex method.
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1. MO BAU

Khang sinh floroquinolon la mot nhém khéng
sinh tong ho‘p dugc sir dung phd bién do ¢ phé didu
trj rong chéng vi Kkhuin gdy bénh gram (+), gram (-).
Moxifloxacin (hinh 1) la khéng sinh quinolon thé hé
méi do hang duge pham Bayer nghién ciru phét trién
véi uu diém la it tc dung phy va thoi glan ban thai
dai [1-3]. Moxifloxacin dugc sir dyng dé dicu trj cho
cic nhiém khuin dudmg ho hép, viém phdi cong
déng, nhiém tring tiét ni¢u va khép. Thém vao d3,
moxifloxacin dang duge nghién ciru trén lam sang
dé sir dung cho diéu trj lao da khang thade [4]
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Moxifloxacin
Hinh 1. Ciu tric hoa hoc cia moxifloxacin va
ché pham Avelox®

Chiing 16i da nghién ciru tong hop thanh céng
nhan khang sinh quinolone va amin mach nhénh (5,
6] Khang smh Moxifloxacin c¢é thé duge long hop
bang cach két hgp nhan khang sinh v&i amin mach
nhénh theo cac phuong phap va diéu kién khac nhau
[3, 7-10). Trong khuén kho bai bao nay, chiing i
thong bao két qua nghién ciru quy trinh tdng hop

khang sinh moxifloxacin sir dung phuong phép phic
chdt difloroboron. Phan (g tao thinh sin pham
Moxifloxacin véi dd chon loc cao va véi higu sut
kha tét.

2. THYC NGHIEM
2.1, Thiét bi, hoa chit

Sic ki 16p mong (SKLM) thyc hién trén ban
mong sitica gel 60F,5, (Merck) va quan sat dudi dén
UV, buéc séng 254 nm. Phd cong huong tir hat nhan
dugc ghi trén may Bruker Avance 500 MHz véi
TMS lam chét noi chuan d$ dich chuyen hda hoc
duge bao co theo s6 liéu ppm. Hoa chét va dung
mbi duge mua tir nhimg nha cung cap nhu cong ty
héa chit Aldrich, Merck hay Acros va sir dung
khéng qua tinh ché.

2.2. Thi nghiém

2.2.1. Téng hop phirc difloroboron st dung tdc nhan
HBF,

Hén hep phan ing gdm nhan khang sinh 1 (1 g,
3,1 mmol) va dung dich HBF, trong nude 50 % (S
ml; 31,4 mmol, 10 equiv) cho vao mdt binh cau 10
m!. Bun nong hdi hru ¢6 khuay trén & nhiét d§ 100
°C, theo dai phan img bing sic ky 1ép mong. Sau 20
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i phan (ng két thic. Thém 10 m! nuée cht v?o hon
hop, rbi 1am lanh phan img vé 0-5 °C, sau 2 giy dem
loc thu ldy két tia va rira tia béng nudf cét cho t&i
khi pH trung tinh. San phim 2 dem sdy khé & 40-
50 °C téi khéi lugng khéng ddi. Khoéi lugng thu
durge 0,97 g, higu suét 14 91,3 %.

22.2. Téng hgp phirc difluoroboron sir dung tdc
nhdn BF;.En,O

Hoa tan nhan khang sinh 1 (10 g, 30,9 mmol)
trong 30 mL THF, sau d6 cho thém tac nhérl boron
triflorid BF3.Et;O (40 mL, 318 mmol), hon ho"p
duge dun hdi luu & nhiét 4§ 70-75 °C. Kiém tra liép
d6 phan mg bing séc ky 16p mong. Phan ing két
thic sau 48 gid, dua hén hop vé nhiét do phong va
& san pham két tinh & nhiét d6 thép. Loc, rira bang
dietyl ete thu dugc san pham 2 véi khéi lugng 9,27
g, hiéu sust 87,5%.

B4t két tinh mau tring; t© nc: 270-272°C; 'H-
NMR (500MHz, CDCly) § (ppm): 9,04 (s, 1H, H-2);
7,98 (m, 1H, H-5); 4,35 (m, 1H, CH-N); 4,10 (s, 3H,
OCHs); 1,29-1,27 (m, 2H, CH,-cyclopropyl); 1,21
(m, 2H, CHs-cyclopropyl).

2.2.3. Quy trinh chung 16ng hop moxifloxacin (5) tir
phire difloroboron (2)

Hoa tan phic difloroboron 2 (1 g, 2,91 mmol)
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trong dung mdi phin img (MeCN, MeOH hay
EtOH) (8 mL), sau dé cho trietylamin (0,61 mL, 4,4
mmol), va amin 3 (405 mg, 3,21 mmol). Phan img
duge khudy trén & nhiét d3 phong hay dun néng &
nhiét 46 xac dinh. Kiém tra tién trinh phan (mg bang
sdc ky 16p méng.

Két thic phan (mg, loai bd dung méi duési ip
suét giam dé thu dugc sin phim thd 4 1 chit bey
mau vang. Hoa tan lai trong MeOH (5 ml), cho thém
tiép trietylamin (0,28 mL, 2 mmol) va hén hop duge
dun néng & nhiét d§ 70-80 °C trong 5 gid. B¢ hai
dung méi dudi 4p sudt giam, cho thém nude va chiét
ldy san phdm bing diclometan. Dich htru co duge
lam khé qua natri sulfat, loc va cht loai duéi ap sult
giam.

San phém S thu duge cé dang bjt méau vang
nhat; t° nc: 206-208 °C; IR (cm™): 3478, 3168, 2942,
1709, 1623, 1521, 1454, 1318, 1186. 'H-NMR
(500MHz, DMSO-d6) & (ppm): 8,62 (s, 1H, H-2);
7,60 (d, J= 14,5 Hz, 1H, H-5); 4,12-4,10 (m, 1H, H-
13); 3,98-3,94 (m, 1H); 3,88-3,86 (m, 1H); 3,54 (s,
3H, H-12); 3,37-3,23 (m, 3H); 2,88-2,86 (m, IH);
2,54-2,51(m, 1H); 2,24 (m, 1H); 1,73-1,59 (m, 3H);
1,41 (m, 1H); 1,21-1,17 (m, 1H); 1,13-1,08 (m, 1H),
1,02-0,96 (m, 1H); 0,89-0,84 (m, H). “C-NMR
(125MHz, DMSO-d6) & (ppm): 175,8; 165,9; 1537,
149,9; 140,2; 137,3; 134,5; 116,4; 106,3; 106,1;
61,1; 58,5; 56,0; 52,1; 44,4; 40,6; 36,3; 22,9; 21,5;
9,6; 8,1. ESI-MS nvz [M-HJ: 400.
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So db 1: Quy trinh téng ho'p moxifloxacin sir dung phic difloroboron

2.2.4. Tao muéi Moxifloxacin hydroclorid 6

Lay 5 g moxifloxacin S hoa tan trong hén hop
dung méi methanol va diclometan (25 mL: 5 mL).
Thém vao do dung dich HCI 3,5 N trong metanol
dén khi pH axit, lvgél tba moxifloxacin hydroclorid
duge tao thanh. Bé lanh dung dich trong véng 3-4

giv va loc dé thu duoc mudi moxifloxacin
hydroclorid véi hiéu sudt 90,3 %.

San pham moxiﬂoxacin'hydroclorid 6 thu duge
c6 dang bdt mau nga; t°nc: 240-243 °C; 'H- NMR
(500MHz, D;0) & (ppm): 8,57 (s, IH, H-2); 6,86 (d,
J =135 Hz, 1H; H-5); 4,08 (s, 1H); 4,04 (m, 1H);
3,94 (s, 1H); 3,78-3,65 (m, 3H); 3,52 (s, 3H, H-12);

716



TChHY, T 52(6), 2014

3,35 (m, IH); 3,06 (m, 1H); 2,77 (s, TH); 1,87- 1,81
(m, 4H); 1,23 (m, TH); 1,10 (m, 1H); 1,01 (m, 1H);
0,51 (m, 1H). *C-NMR (125 MHz, D;0) 3 (ppm):
175,0; 169,0, 152,4; 150,1; 141,2; 137,2; 134,4;
116,7; 106,0; 104,9; 61,7; 55,3; 53,8; 51,8; 42,6;
41,3; 34,4, 20,5; 17,5, 9,4; 8,3.

3.KET QUA VA THAO LUAN

Ching i tién hanh nghién clu téng hop
Moxifloxacin tir nguyén ligu ddu 12 nhan khing sinh
floroquinolon 1 va amin mach nhanh 2 théng qua
phic dlﬂomboron Cic két qua nghién ctru truée
day két hop truc tiép nhan khang sinh va amin mach
nhénh trong dung mdi DMSO ddi héi sir dung lugng
amin dit tién lon, phin img tao san pham phy I
dbng phan vj tri, khé tach loai khéi Moxifloxacin
{3]. Tong hop Moxifloxacin qua phirc chat boran c6
uu dlem la phan wung s& chon loc vao vjtri F s67va
chi can sir dung lugmg amin 14 dong luong véi nhén
moxifloxacin.

Trude tién, ching tdi khao sit sy tao phirc
difloroboron cia hgp chét nhan khéng sinh (1) véi
tac nhan HBF, va boron trifloride [11, 12]. Két qua
cho thiy phirc chat difloroboron dugc tao thanh vai
hiéu suat tuong tng la 91,3 % va 87,5 %. Viée sir
dung dung dich HBF; 50 % cho hiéu sudt cao hon
nhung tac nhan 1a dét tién vi qué trinh phan éng tao
ra HF gay @n mon binh phan img thity tinh [12]. Do
vily chiing t8i Iya chon boron triflorid lam tic nhan
tao phirc trén quy mé 16n. Trén phd cong hudng tir
hat phén proton cta san phém, ¢6 cac pic proton H-2
tai 9,04 ppm, pic hydro cia vong benzen tai 7,98
ppm, va pic cia nhém OMe tai 4,10 ppm. Vong
xyclopropyl ¢6 céc pic 1 hydro & 4,35 ppm va 4
hydro & khoang 1,29 dén 1,21 ppm. Trén pho prolon
thdy mét di pic coa nhom etyl ester cia hop chét
nhan ﬂoroqumolon Cac tin hiéu phd thu dugc la
phi hop véi tai llcu tham khao, cho phép xac dinh
cAu trizc mong mudn {11].

Tiép theo, ching t5i tién hanh nghién ctru phan
img gin nhém amin 3 vio nhén thom. Phan g ¢
tinh chon loc vi tri do hiéu (rng phén bo lai dién tir
cia phirc chét difluoroboron, va kha ning phan {mg
manh hon cia nhém amin trong vong pyrrolidin
amin 3 tan cong chen loc vao vj C- 7 cua phan
tr 2 [2].

Chiing t6i da tién hanh phin mg trong cac diéu
kién dung mdi khdc nhau lan luot 14 acetonitril,
metanol, etanol va toluen, phan ing duoc dun nong
& nhiét d6 80 °C. Céc két qua thu duo‘c cho thay voi
dung mbi acetonitril cho hiéu sudt cao nhét 1a 60,5
%, thoi gian phan img ngdn Cac dung moi metanol
va elanol cho phan higu suat kha twong duong nhau
déu xdp xi 56 %. Phan img sir dung toluen cho hiéu

Nghién cieu 16ng hop khdng sinh...
suat thip 41,7 % (bang 1)

Bang I: Két qua khao sat phan ing st dung
dung méi va nhiét do khac nhau

e Dupg I\{hiél _Théri' ]-liéu
mai d¢, °C | gian, giy | suat, %
1 MeCN 80 2 60,5
2 MeOH 80 N 56,1
3 EiOH 80 7 56,6
4 Toluen 80 12 L41,7
5 MeCN 50 4 63,7
6 MeCN 25 6 67,8

Tiép d6 ching t5i sir dung dung méi axetonitril
va khao sat nhiét 46 phan ang. O nhiét db thép, thdi
gian phan (mg dai hon, tuy nhién higu suat phan ing
tang lén. Ching 15i thu dugc san pham moxifloxacin
véi hiéu sudt cao nhat 1a 67,8 % & nhiét 4 thuong.

Chu tric cba san pham duge xéc djnh bing cac
ph\m'ng phap pho hong ngoai, cdng hudng tir va pho
khéi. Trén phd héng ngoai ching lél thay c6 xuat
hién pic chia nhém N-H & 3478 cm’', nhém xeton va
axit tai 1709 cm™ va 1623 em™. Trén phé cong hudmg
tr hat nhan proton bén ¢anh cc tin hiéu cua nhan
floquinolon c6 xuit hién thém cac pic cia amin mach
nhéanh véi & céc vi tri tir 1,41-3,96. Trén phé cong
hudng tir cacbon xuit hién chc pic ciia nhém xeton &
175,8 ppm, pic ctia nhom axit 165,9 ppm. 8§ pic cua
nhin quinolon xut hién & khoang 106 1-153,7 ppm.
Pic nhom metoxy & vi tri 61,1 ppm trong khi 10 pic
cda mach nbanh amin va vong xyclopropan & vi tri
tir 8,1 dén 58,6 ppm. Phd khéi c6 pic ion phan tir
[M-H]" m/z = 400 nén pic khdi lugng phan tir 13 401,
tuong ung vé6i cong thirc phan tir CyHyFN3O;. Cac
dir liéu phd trén cho phép khing dinh cau tric coa
san phim thu dugc 1a moxifloxacin. Tiép d6, ching
6i tién hanh tao mudi moxifloxacin hydroclorid
bang cach phan tng v6i dung dich HCI trong
metanol. San phim moxifloxacin hydroclorid 6 thu
dugc vai hiéu sudt 90,3 % c6 dir héu phé phu hop
véi tai liéu tham khao [13] (bang 2).

4. KET LUAN

Ching t3i da nghién ctru thanh cong téng hop
khang sinh moxifloxacin bing phuong phap o
phirc dlﬂoboron Phan img tao moxiftoxacin c6 hiéu
sudt tdt, ¢o tinh chon lgc vi tri, khéng tao san pham
phy. Phan (mg tao phirc sir dung BF,ELO 14 héa
chat théng dung cho ]ne;u sudt cao, c6 kha nang su
dung & quy md lén. G phan mg gin amin tao
Moxlﬂoxacm ching (i di khao sat cac didu kién
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dung méi va nhiét do cua phan ung. Sur dyung dung
mdi acetonitril cho hiéu sual cao nhit & nhiét a0
phong. Mox1ﬂoxacm duoc tong hop véi hiéu sudt
hiéu suit long cong ta 60 %. Dang dugc dyng
Moxifloxacin hydroclorid thu duge tir Moxifloxacin

Lé Nguyén Thinh v~ 8S¥

véi hiéu sult 903 %. Téng hop . 5 Sinh
floquinolon nhu Moxifloxacin hay .ifloxacin
bing cic phuong phidp c¢é hidu qua c:o dang duge
ching t6t nghién ciu va bao cao trong nhimg bai
béo tiép sau.

Bang 2. S6 liéu phd 'H va "°C ciia san pham 5, Moxifloxacin hydroclorid va chét tham khao (Moxi.HCI%)

* Do phd trong D;0, 'H: 200 MHz, *C: 50 MHz.

L&i cdm on. Cong irinh nay dwpc thyc hién trong
khuén khG dé 1ai “Nghién ciru qui trinh céng ngh¢
lang hop thude Irhang sinh fluoroquinolon thé hé
méi Moxifloxacin” thuge chmmg Irmh ‘Nghién czru
khoa hoc cong ngh¢ trong diém qudc gia phat trién
cong ngh:ep héa duge dén ndm 2020" do B¢ céng
thuomg cdp kinh phi, md s6 dé tai CNHD.PT.
038/12-14.
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