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(57) Sang ché dé cap dén hop chat 1a diazabixyclooctanon c6 cong thac (1) hoac

mudi dugc dung cua no:

%N\

0 O——SO,H
[Cong thuce (1)]

trong d6 R 13 nhu duoc dinh nghia & day. Cac hop chat nay 1a hitu dung trong diéu
tri bénh nhidm khuan, dic biét 1a ching 1a hitu dung trong viéc giam kha nang
khang khang sinh cua vi khuan. Ching ciing hitu dung trong diéu tri vi khuan ma
biéu hién cac enzym serin-p-lactamaza, két hop vai cac chat khang sinh. Sang ché
con dé cap dén cac dugc pham chira cac hop chat ndy va cac to hop cua cac hop
chat nay va mot hoic nhiéu trong sé (i) chat khang sinh va (i) chat e ché metallo-
-lactamaza.
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Linh vue k§ thuét dwoc dé cap

Sang ché d& cap dén cac hop chét 1a cac chét wc ché enzym serin beta
lactamaza, va cac ché phdm chira cac hop chét nay. Cac hop chit nay 13 hiru dung
trong viéc diéu tri bénh nhiém khuén. Sang ché con d& cap dén cac td hop cua cac
hop chat véi cdc hoat chat khéc hiru dung trong viéc diéu tri bénh nhiém khuén.
Tinh trang k§ thuit cia sang ché

Kha ning khang khang sinh ¢ vi khuan gay bénh 1a mdi de doa 16n dbi véi st
khoe cong dong trén toan thé gidi. Kha nang khang cac chét khang sinh B-lactam cia
vi khuén gy ra boi su thity phan cic chét khang sinh B-lactam bdi cic enzym pB-
lactamaza 13 didu cin quan tdm dic biét. Cac enzym téc dong Ién sy phén cat thuy
phan cua vong B-lactam, lam cho chit khang sinh B-lactam vo hoat. Cic beta-
lactamaza thudc hai ho enzym khong lién quan vé mit cdu tric va co ché: cac serin
B-lactamaza (serinr B-lactamase - SBL; cac nhom A, C va D) ma sur dung serin hoat
tinh d& phéan cit B-lactam theo co ché cong hoéa tri, va céc metallo B-lactamaza
(metallo B-lactamase - MBL; nhém B) ma st dung su xuc tac ion kim loai dé truc

tiép thily phan B-lactam ma khong tao thanh chét trung gian cong hoa tri.

DPé chéng lai mdi de doa ciia kha ning khiang khang sinh dang ndi 1én, vao
nim 1981, san phdm ty nhién ciia Streptomyces clavuligerus 1 axit clavulanic (mot
chét trc ché SBL: xem So dd 1 trong phin Phuong phép tong hop chung dudi day),
da dugc giéi thibu nhu mét phan cia td hop cing véi chét khang sinh B-lactam
amoxicillin (nhu Augmentin) (xem De Koning, G.A. et al, 1981, J. Antimicrobial
Chemotherapy 8, 81-82). Gan ddy, di tiép tuc c6 sy quan tdm dén linh vuc kham pha
chét e ché B-lactamaza dé chong lai mdi de doa tir cac B-lactamaza méi hon ma
khong bi trc ché béi axit clavulanic, ching han nhu céc B-lactamaza phé rong (ESBL)
va cac carbapenemaza. Diéu nay da din dén su phat trién clia cac nhom cht tre ché
tdng hop méi, ching han nhu c4c diazabixyclooctonan (DBO), vi du nhu avibactam
ma dugc st dung trén 1am sang Kkét hop véi ceftazidim (Mawal, Y. et al, 2015, Expert
Rev. Clin. Pharmacol. 8, (6), 691-707).
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Cac carbapenem nhu meropenem va imipenem dugc dé cap rong rai nhu 14
thudc dugc lua chon dé diéu tri cac bénh nhiém trung nang do Enterobacteriaceae va
Acinetobacter baumannii san sinh ESBL gay ra. Méc du avibactam la mot chét trc
ché phan tir nano rét tot d6i véi nhidu SBL ¢6 lién quan vé mit 14m sang ma lam thiy
phéan cac carbapenem, nhung n6 lai kém trong viéc chéng lai (i) cac bién thé cia ho
OXA ma nim trong nhing carbapenemaza pho bién nhit & chau Au va Trung Pong;
va dic biét 1 (i) Acinetobacter baumannii san sinh OXA (dugc T6 chirc Y té Thé
gi6i tuyén bb 1a mam bénh wu tién hang diu) (Cantén R et al, European Network on
Carbapenemases, (2012), Rapid evolution and spread of carbapenemases among
Enterobacteriaceae in Europe. Clin Microbiol Infect 18:413—431; va Nordmann P et
al, 2011, Global spread of carbapenemase-producing Enterobacteriaceae. Emerg

Infect Dis 17:1791-1798).

Do do, can phai cung cép céc chét tc ché SBL méi, cu thé 1a cac chét trc ché
¢6 kha nang @rc ché ho OXA ciia cic B-lactamaza. Ngodi ra cling can cung cip cac
chét e ché pho rong co6 kha nang trc ché mot loat cac SBL, bao gdm cac p-lactamaza
ph6 mé rong (ESBL) va c4c carbapenemaza. Cling can cung cap cac chét trc ché c6
kha ning wc ché SBL ma dugc san sinh bdi Acinetobacter baumannii. Sang ché

hudéng dén mdt so hodc tat ca cac van dé nay.
Béan chat ky thuat cia sang che

Céc tac gia sang ché da bat ngd phat hién ra rang cac chit twong tw méi trong
linh vue DBO ¢6 hoat tinh bt ngd chéng lai cic enzym SBL bao gbm cac bién thé
OXA. Do d6, cac hop chit nay dugc trong doi 1a ¢6 thé sir dung lam chat bd sung cho

cac carbapenem trong viéc di€u tri cdc bénh nhieém.

Do d6, sang ché d& xuét cac hop chit nhu néu trong khia canh [1]. C4c hop
chit nay 1a hiru dung trong viéc diéu tri bénh nhiém khuéan, dic biét 1a ching 14 hitu
dung trong viéc loai bo hodc 1am giam kha ning khing khang sinh nh¢ SBL cua vi
khuén. Do d6, chung 13 hiru dung trong viéc diéu tri bénh nhiém gay ra boi vi khuén
san sinh SBL, vi du, trong td hop véi céac chét khang sinh. Do do, viéc diéu tri hodc
phong ngtra vi khuén dién hinh 1a duoc thue hién bing cach dung hop chét theo sang
ché két hop vai chat khang sinh. C4c hop chét nay ciing hiru dung trong viéc két hop
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voi cac chit e ché metallo-B-lactamaza (MBL), diic biét 1a khi bénh nhiém khuén

duoc gay ra bdi vi khuén séan sinh ca SBL va MBL.

Cu thé 12 sang ché dé xuit:

1. Hop chét 1a diazabixyclooctanon c6 cong thirc (I) hodc mudi duge dung cia
no:

R

N
N
Y AN
0] O——SO0O3H
[Cong thic (1)]

trong do

o R duoc éhon tir halogen, C(O)R!, Ci.4 alkyl va L-X-R!, trong d6 nhom Ci.4
alkyl nay dugc thé bang it nhat mot nguyén tir halogen va tiy y dugce thé tiép
bang mot hodc hai nhom thé R%;

o R!1a Ci4 alkyl ma dugc thé bang it nhat mot nguyén ti halogen va tuy y dugc
thé tiép bang mot hodc hai nhom thé R%;

o mbdi R? doc 1ap duoc chon tir OH; Ci.4 alkoxy ma khong duoc thé hoac dugc
thé bang mot hodc nhiéu nguyén tir halogen; C(O)R?; C(O)OH; C(O)OR?; aryl
c6 6 dén 10 canh; heteroaryl c¢6 5 dén 6 canh; va heteroxyclyl c6 4 dén 6 canh;
trong do6 cac nhém aryl, heteroaryl va heteroxyclyl nay khong dugc thé hoic
dugc thé bang maot, hai hoic ba nhém thé duoc chon tir halogen, OH, C(O)R?,
C(O)OH, C(O)OR? va cac nhom Ci.4 alkyl va Cy.4 alkoxy ma ban than ching
khéng duogc thé hodc dugc thé béng mot hodc nhidu nguyén tr halogen;

o R31a C1.4alkyl ma khong dugc thé hodc dugc thé bang mot hodc nhidu nguyén
tr halogen;

o L 1alién két hoic 1a nhém Ci- alkylen ma khong duoc thé hodc dugc thé bang
it nhit mot nguyén tir halogen; va

o X 1a 0O hodc S(O), trong d6 z bang 0, 1 hoic 2.
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2. Hop chét theo khia canh 1, trong d6 hop chat nay 1a diazabixyclooctanon ¢
cong thuc (II) hoac mudi duoc dung cia n6 hodc cong thirc (III) hodc mubi duoc

dung cua no:

R I, R
N N
e I~
O/ \O—SO3H o) \O—SO3H
Cong thtrc (II) Cong thire (1I1)
trong d6 R 1a halogen.

3. Hop chét theo khia canh 1 hoic khia canh 2, trong d6 R 1a flo hoic clo.

4, Hop chit theo khia canh bat ky trong s6 cac khia canh tir 1 dén 3, trong d6 hop
chét nay 1a diazabixyclooctanon c6 cong thirc (II) hodc mudi duoc dung clia né va

trong d6 R 1a flo hodc clo.

5. Hop chit theo khia canh bét ky trong s6 cac khia canh tir 1 dén 3, trong d6 hop
chat nay 1a diazabixyclooctanon ¢6 cong thirc (III) hozc mubi duge dung clia né va

trong d6 R 1a flo hodc clo.

6. Hop chét theo khia canh bt ky trong sé cac khia canh tir 1 dén 3, trong d6 hop
chét nay dugc chon tu

- (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

- (28, 5R)-2-flo-7-0x0-1, 6-diazabixyclo [3.2.1] octan-6-yl hydro sulphat;

- (2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

va muoi duge dung cua nd.
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7. Hop chét theo khia canh 1, trong d6 hop chat nay 14 diazabixyclooctanon c6

cong thte (IT) hodc mudi duge dung cua né:

Ry,
N
e
o \o—sog,H

[Cong thire (ID)]
trong do R 1a nhu dugc dinh nghia trong khia canh 1.

8. Hop chét theo khia canh 1, trong d6 hop chat nay la diazabixyclooctanon c6

cong thue (IT) hoac mudi duoc dung cia né:

Ry,
N
N
% \O—SO3H

[Cong thire (I1)]
trong do

o R dugc chon tir C(O)R! va Ci.4 alkyl, trong d6 nhém C.4 alkyl nay dugc thé
bang it nhit mot nguyén tir halogen va tity y dugc thé tiép bang mot hodc hai
nhom thé R;

o R!1a Ci4alkyl ma dugc thé bang it nhat mot nguyén tit halogen va tiry ¥ durge
thé tiép bang mot hoac hai nhom thé R?;

o mbi R? doc 1ap dugc chon tir OH; Ci.4 alkoxy ma khong duogc thé hoac duoc
thé bang mot hodc nhidu nguyén tir halogen; C(O)R?; C(O)OH; C(O)OR?; aryl
c6 6 dén 10 canh; heteroaryl c6 5 dén 6 canh; va heteroxyclyl c6 4 dén 6 canh;
trong d6 cac nhom aryl, heteroaryl va heteroxyclyl nay khéng dugc thé hodc
duoc thé béng mot, hai hodc ba nhém thé duge chon tir halogen, OH, C(O)R?,
C(0)OH, C(0O)OR? va cac nhom Ci.4 alkyl va Ci.4 alkoxy ma ban than chiung
khéng duoc thé hodc dugc thé bang mot hodc nhiéu nguyén tir halogen;
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o R®1aCi4 alkyl ma khong duogc thé hodc dugc thé bang mot hoic nhiéu nguyén

tu halogen.

9. Hop chit theo khia canh 8, trong d6 R dugc chon tir C(O)R! va Ci4 alkyl,
trong d6 nhém C.4 alkyl nay dugc thé bang it nhit mot nguyén tir halogen va tuy y
duoc thé tiép bing mot nhom thé R2.

10.  Hop chét theo khia canh 8, trong d6 R! 1a Ci.4 alkyl ma dugc thé bang it nhat
mdt nguyén tir halogen va tuy y duoc thé tiép bang mot nhom thé duge chon tir OH
va Ci.4 alkoxy ma ban than n6 khong duoc thé hodc dugc thé b%lng mdt hodc nhiéu

nguyén tr halogen.

11.  Hop chét theo khia canh bat ky trong sb cac khia canh tir 8 dén 10, trong d6
R! 14 C1.2 alkyl, trong d6 nhom Ci.2 alkyl ndy duge thé bang it nhat hai nguyén tir

halogen dugc chon tir flo va clo.

12.  Hop chét theo khia canh bt ky trong s6 cac khia canh tir 8 d@én 11, trong d6
mdi R? doc 1ap dugc chon tir OH; Ci-2 alkoxy ma ban than n6 khong duoc thé hoac
dugc thé bang mot hoic nhidu nguyén tir halogen; C(O)OR?, trong d6 R? 14 Ci-; alkyl
khong duogc thé; va heteroaryl khong duogc thé ¢6 5 dén 6 canh.

13.  Hop chét theo khia canh bat ky trong s6 cac khia canh tir 8 dén 12, trong d6
mdi R? ddc 14p duoc chon tir OH; OMe; C(O)OMe; va thiazolyl khong dugc thé.

14.  Hop chat theo khia canh 8, trong do:
- R dugc chon tir C(O)R! va Ci.4 alkyl, trong d6 nhém Ci.4 alkyl dugc thé bang
it nhat mot nguyén tir halogen va tity y dugc thé tiép bang mdt nhém thé R2;
- R!1a C14 alkyl ma duoc thé bang it nhat mot nguyén tir halogen va tity y duge
thé tiép béng m6t nhém thé duge chon tir OH va Cr4 alkoxy, nhom Ci.4 alkyl
nay khong dugc thé hoac duge thé bang mot hoic nhiéu nguyén tir halogen;

va
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- R? duge chon tr OH; C1 alkoxy ma ban than né khong duge thé hodc dwoc
thé bang mot hodc nhidu nguyén tir halogen; C(O)OR?, trong d6 R3 1a Ci
alkyl khong duoc thé; va heteroaryl khong dugc thé ¢6 5 dén 6 canh.

15.  Hop chét theo khia canh 8, trong do:
- R duogc chon tir C(O)R! va Ci.4 alkyl, tot hon 13 C1.; alkyl, trong d6 nhém alkyl
nay dugc thé bang it nhat mot nguyén tir halogen va tiry y duge thé tiép bang
mot nhém thé R%;
- R'1a Ci. alkyl, trong d6 nhém C1.2 alkyl nay duoc thé bang it nhit hai nguyén
tr halogen duoc chon tir flo hodc clo; va

- R? duoc chon tir OH; OMe; C(O)OMe; va thiazolyl khong dugc thé.

16.  Hop chét theo khia canh bat ky trong s6 cac khia canh tir 8 dén 15, trong d6 R
la Ci-2 alkyl, trong d6 nhém Ci.» alkyl nay dugce thé bang it nhit mot nguyén tir

halogen va tuy y duoc thé tiép bang mdt nhom thé R2.

17.  Hop chét theo khia canh 8, trong d6 R dugc chon tir CF3, CHF2, CHCL, CCls,
CH2F, CF,CHs, CF.CH,CO:Me, COCF;, CFa-thiazolyl, CF,CH,OCHs3,
CF2CH2CH>OH, CH(OH)CF3, CH2CF3 va CFz-oxetanyl.

18.  Hop chét theo khia canh 8, trong d6 R dugc chon tir CF3, CHF2 va CHCL.

19.  Hop chét theo khia canh 7, trong d6 R 1a -L-X-R, trong do:

- L la lién két hodc 1a nhom C; alkylen khéng dugc thé;

- Xl1aOhoic S;

- R!1anhém C; alkyl duoc thé bang 1, 2 hodc 3 nhém halogen;
trong d6 tot hon 1a R duge chon tir -CH,-O-CF3 va -S-CFs.

20.  Hop chit theo khia canh bat ky trong sb c4c khia canh trén, trong d6 hop chat

nay 12 mudi natri ctia hop chét c6 cong thie (1).
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21.  Hop chét theo khia canh bét ky trong s6 cac khia canh tr 2 dén 20, trong d6
hop chitnay 1a mudi natri cia hop chét c6 cong thire (IT) hodc cong thire (111), t6t hon

1a hop chat nay 14 mudi natri ciia hop chét c6 cong thire (I1).

22.  Duoc phim chira hop chit theo khia canh bét ky trong sd cac khia canh trén
va chét mang hoac chit pha lodng dugc dung va tuy ¥ con chira (i) chét khang sinh

va/hoic (ii) chit e ché metallo-p-lactamaza.

23.  Tb hop ctia hop chét theo khia canh bét ky trong sd cac khia canh tir 1 dén 21

vamot hodc nhidu trong s6 (i) chat khang sinh va (ii) chét e ché metallo-B-lactamaza.

24.  Hop chét theo khia canh bat ky trong sb cac khia canh tir 1 dén 21 dé sir dung
trong diéu tri hodc phong ngira bénh nhiém khu4n bing cach ding dong thoi véi chat

khéng sinh va/hodc chat wrc ché metallo-B-lactamaza.

25.  Chétkhang sinh dé sir dung trong diéu tri hodc phong ngira bénh nhiém khuan
bing cach ding dong thdi véi hop chét theo khia canh bat ky trong s cac khia canh

tr 1 dén 21, va tuy y chét (rc ché metallo-B-lactamaza.

26.  Chét tc ché metallo-p-lactamaza dé st dung trong diéu tri hoic phong ngira
bénh nhiém khuin bang cach ding déng thoi véi hop chit theo khia canh bat ky trong
sé cac khia canh tir 1 dén 21, va tity y chit khang sinh.

27. Duoc phém theo khia canh 22, t6 hop theo khia canh 23 hodc hgp chét, chét
khang sinh hoic chét {rc ché metallo-B-lactamaza dé st dung theo khia canh bét ky
trong sb cac khia canh tir 24 dén 26, trong d6 chét khang sinh la chat khang sinh B-
lactam, t6t hon 1a chét khang sinh p-lactam dugc chon tir cac carbapenem, penicillin,

cephalosporin va penem.

28. Duoc phém, td hop hodc hop chét, chat khang sinh hoac chét ttc ché metallo-
B-lactamaza dé st dung theo khia canh 27, trong d6 chét khang sinh nay la chat khang
sinh carbapenem, t6t hon 1a chét khang sinh nay 1a meropenem.

8
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29.  Hop chét theo khia canh bat ky trong sb cac khia canh tir 1 dén 21, hodc ché
phém hoic tb hop theo khia canh bat ky trong s6 cac khia canh 22, 23, 27 hodc 28 dé

str dung trong viéc loai bo hodc giam tinh khang khang sinh & cac vi khuan Gram am.

30. Hop chét theo khia canh bAt ky trong s6 cac khia canh tir 1 dén 21, hodic ché
phém hoac td hop theo khia canh bat ky trong sb cac khia canh 22, 23, 27 hodc 28 dé

sir dung trong diéu tri hodc phong ngira bénh nhiém khuén.

31.  Hop chét, chit khang sinh, chét trc ché metallo-B-lactamaza, ché phdm hozc
t6 hop dé sir dung theo khia canh bét ky trong s cac khia canh tir 24 dén 30 trong do6
vi khudn Gram am dugc chon tir Enterobacteriaceae, Pseudomonadaceae va
Moraxellaceae, hoic bénh nhiém khuén gdy ra boi vi khudn duogc chon tir

Enterobacteriaceae, Pseudomonadaceae va Moraxellaceae.

32.  Hop chét, chét khang sinh, chit tic ché metallo-B-lactamaza, ché phim hoic
t6 hop dé sa dung theo khia canh 31 trong d6 vi khudn dugc chon tir
Enterobacteriaceae, Pseudomonadaceae va Moraxellaceae dugc chon tiu Klebsiella
pneumoniae, Escherichia coli, Enterobacter Cloacae, Pseudomonas aeruginosa,

Burkholderia cepacia va Acinetobacter baumannii.

33.  Hop chét, chét khang sinh, chét e ché metallo-B-lactamaza, ché pham hozc
td hop dé sir dung theo khia canh 31 trong d6 bénh nhiém khuin gy ra boi

Enterobacteriaceae khang Carbapenem.

34.  Ché phim, t6 hop hodc hop chét, chat khang sinh hodc chat wrc ché metallo-B-
lactamaza dé sir dung theo khia canh bét ky trong sb cac khia canh tir 22 dén 33, trong
d6 chét e ché metallo-B-lactamaza 13 hop chat c¢6 cong thirc (A) hodc cdng thic (B)

hodc muodi duoc dung cia nd
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(RZA) /R4A
O z XA ‘ RSA
O i
\ R3A R7A RGA
S NH
<
0
N \R1A
(¢}
[Cong thic (A)]
R11B YB___AB_(R2B)nB
N—s0,
S
AN P
1B\
R N
OH
[Cong thic (B)]

tI'Ol’lg do RIA, ®, m, RZA, n, R3A, ZA, LA, XA,p, R4A, RSA, R6A, R7A, RlB, Rl 1B, YB, AB,
R?B va nB 1a nhu dugc dinh nghia & day;
trong d6 tot hon 1a chét e ché metallo-p-lactamaza 1a hop chét c6 cong thire (A) hoidc

mudi dugc dung cua no.

35. Ché phém, td hop hoidc hop chét, chét khang sinh hodc chét uc ché metallo-f3-
lactamaza dé sir dung theo khia canh 34, trong d6 chét trc ché metallo-p-lactamaza 13
hop chét ¢ cong thirc (A) hodc mudi duge dung cia né, trong d6
o R! duge chon tir H, R va -CH,OC(O)R'™, trong d6 R'® dugc chon tir nhom
C1 dén C4 alkyl va phenyl;
o @ 1a nhém vong duge chon tir nhém Cs dén Cio aryl, heteroaryl c6 5 dén 10
canh, va cac nhom vong cacbon va di vong co tir 4 dén 10 canh;
o mdi R* doc 1ap dugc chon tir:
(i)  halo hoic R®;
(ii)  Cisalkyl, O(Ci23 alkyl), S(C1.3 alkyl), SO(Ci-3 alkyl) hodc SO(Ci-3 alkyl),
bét ky nhém nao trong s cac nhém nay c6 thé tuy y duoc thé bang 1, 2
hoic 3 nhém thé halo va/hodc mot nhom thé R3; va

10
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(iii) NR2*C(O)RS, va NR*C(O)NRPR¢, trong d6 mbi R? va R® doc 14p dugc chon
tir hydro va Ci-; alkyl khong dugc thé va mbi Re 1a C1-2 alkyl khong duge
thé;

e mdi R® doc lap dugc chon tr CN, OH, -C(O)NRIRE, -NRIRE
NRIC(NRINR, -C(NRIONR!R'2, va -NR'’C(NR')NR’R™; trong dé
mdi nhém trong s6 Rf va Re doc 1ap 1a H hodc Ci-2 alkyl khong dugce thé;
o mla0,1,2hoic3
o R duge chon tir hydro va nhém C; dén Cs alkyl ma khéng dugc thé hodc
dugce thé bang 1, 2 hoic 3 nhom thé duge chon tir halogen, -OR!Y, va -NR1R!!;
o nlaOhodcl
o ZA1alién két hoic duoc chon tir -NR'’C(O)-, -C(O)NR!’-, -NR!°C(O)NR!!-,
NRI°C(0)0-, -OC(O)NR', -NR!C(0)S-, -SC(O)NR®, -NR'’C(NR).,

_C(NR!*)NR!'-, NRI°C(NR!)NR2-, NRC(N‘R!R2)-, 3
C(N'RIRI)NR2,

NRIC(N*RRIZ)NRB-, NR’C(NR!)O-, " OC(NR!")NR!!,
_NR!C(N*R!'R2)0-, -OC(N*R'R!)NR'2-, “NR'C(NR!!S-, }
SC(NRIO)NR!,

_NRIC(N'RUR™)S-, -SC(NRIRINRZ-, -C(O)NR'-, -NRI’C(O)NR'-,
-OC(O)NRY, _SC(O)NRS, [CNRIONR'S-, NRI’C(NR!)NR'S-,
_C(N*RIR')NR-, NRC(N*R''RIZ)NRY-, “OC(NR!O)NR'S,
COC(N*RIRIMNRS-, -SC(NR!)NR'S, va -SC(N*RIPR!)NR -,

o LA 1alién két hodc duoc chon tir C1.4 alkylen, Ca.4 alkenylen, Ca.4 alkynylen,
C1 alkylen-(Cs.sxycloalkylen)-C1.3 alkylen, Ci4 alkylen-(Cs-¢xycloalkylen)
va (Cs.exycloalkylen)-Ci.4 alkylen, trong d6 L khong duoc thé hodc dugc thé
bang 1 hodc 2 nhém thé duge chon tir halogen, -OR'?, va -NR!’R!!; hodc L 1a
-C(R'%)=N-;

o XAlalién két hodc, néu L khong phai 12 lién két hogic -C(R'%)=N-, thi X 1a lién
két hodc duoc chon tir -NR!-, -O-, -NRI®C(NR!)-, va -C(NR!?)-;

o pla0hodc I;
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o R* duoc chon tir H, -CN va nhém Ci dén C; alkyl ma khong duoc thé hogc
dugc thé bang 1, 2 hoic 3 nhém thé dugc chon tir halogen, -OR!,
-NRR!" va -CN;

hodc R* két hop cing v6i R* cling vé6i cac nguyén tor ma chung lién
két, tao thanh nhém di vong ¢6 5 dén 6 canh c6 it nhét mot nguyén tir cacbon
bido hoa trong vong, nhom di vong nay khong dugc thé hodc duoc thé bang 1
hoac 2 nhém thé duoc chon tir nhém Cy dén C, alkyl khong dugc thé, halogen,
-OR!, .NR!R!!, va -CN;

o R duoc chon tir H, -CN va nhom C; dén C; alkyl ma khéng dugc thé hogc
dugc thé bang 1, 2 hoic 3 nhom thé dugc chon tr halogen, -OR™,
-NR!'R!!, va -CN;

hodc R34 két hop cung véi R* cling vé6i cac nguyén tr ma ching lién
két, tao thanh nhém di vong ¢6 5 dén 6 canh c6 it nhét mét nguyén tir cacbon
bdo hoa trong vong, nhom di vong nay khong dugc thé hodc duoc thé bang 1
hoiic 2 nhém thé dugce chon tir nhém Ci dén C; alkyl khong duge thé, halogen,
-OR!?, .NR!'R!!, va -CN;

hodc R két hop ciing véi R cling v6i cac nguyén tir ma chung lién
két, tao thanh nhém di vong c6 5 dén 6 canh c6 it nhat mot nguyén tir cacbon
bdo hoa trong vong, nhém di vong nay khong dugc thé hodc duoc thé bang 1
hoac 2 nhom thé duoc chon tir nhém Ci dén C, alkyl khong duogc thé, halogen,
-OR!, .NR!°R!, va -CN;

o R% duoc chon tir H, -CN va nhém C; dén Cs alkyl ma khong duge thé hodc
duoc thé br?mg 1, 2 hoac 3 nhém thé duoc chon tur halogen, -OR!,
-NR'"R!, va -CN;

hodc R® két hop cing véi R cling véi cac nguyén tir ma ching lién
két, tao thanh nhém di vong c6 5 dén 6 canh co it nhat mot nguyén tir cacbon
bdo hoa trong vong, nhom di vong nay khong duoc thé hoac dugc thé bang 1
hogc 2 nhém thé duoc chon tir nhém Ci dén C; alkyl khong dugce thé, halogen,
-OR!, .NR!’R!, va -CN;

hodc R® két hop cing v6i R’ néu c6 mit cling v6i cdc nguyén tir ma
chung lién két, tao thanh nhém di vong ¢6 5 dén 6 canh c6 it nhat mot nguyén
tr cacbon bdo hoa trong vong, nhom di vong nay khong duoc thé hodc duoc
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thé bang 1 hodc 2 nhém thé dugc chon tir nhém C; dén C; alkyl khong duoc
thé, halogen, -OR'?, -NR!’R!!, va -CN;
R’A néu ¢6 mit dugc chon tir H, -CN va nhom Cy dén Cs alkyl ma khong dugc
thé hodc duoc thé br?mg 1, 2 hodc 3 nhém thé duoc chon tir halogen, -OR!?,
-NR!R!" va -CN;

hodc R7 két hop cung v6i R% cling vé6i cdc nguyén tir ma chung lién
két, tao thanh nhom di vong ¢ 5 dén 6 canh co it nhéit mot nguyén tir cacbon
bido hoa trong vong, nhém di vong nay khong duoc thé hodc dugc thé bang 1
hoac 2 nhom thé duoc chon tir nhém Ci dén C» alkyl khong duogc thé, halogen,
-OR!%, .NR!'R!!, va -CN;
mdi R'%, R!, R12 R va RM doc 1ap 1a H hodc metyl;
mdi RS doc 1ap 1a nhém Ci dén Cs alkyl duge thé hodc Cz dén Cq alkyl khong
duoc thé, trong d6 néu R' 14 nhom alkyl dugc thé thi nhém alkyl nay duoc
thé bang 1, 2 hodc 3 nhém thé doc 1ap dwogc chon tir halogen, CN, OR™ va -
NR IR 1L

Ché pham, t6 hop hoic hop chét, chat khang sinh hodc chat wrc ché metallo-p-

lactamaza dé sir dung theo khia canh 35, trong d6 chét e ché metallo-B-lactamaza 1a

hop chét c6 cong thirc (A) hoic mudi dugc dung cua né, trong d6

RA1a H;
@ duoc chon tir phenyl, xyclohexan, piperidin, pyridazin, pyridin va thiazol;
m1a 1 hoac 2;
mdi R?* ddc 1ap duoc chon tur:
o halo, CN, OH, -C(O)NRRe, -NR'RE; trong d6 mdi trong s6 Rf va Re
doc 1ap 1a H hodc metyl; va
o Ci2 alkyl, O(Ci-2 alkyl), S(Ci1-2 alkyl), SO(Ci-2 alkyl) bét ky nhém nao
trong s6 cac nhém nay c6 thé thy y dugc thé bang 1, 2 hodc 3 nhém thé
duoc chon tir halo, CN, OH;
nlao;
7A duoc chon tir -NR°C(0)-, -C(O)NR!’-, va -NR!’C(O)NR!!-;

LA 1a lién két hodc duoc chon tir C1.3 alkylen va Ca.3 alkenylen;
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XA 12 lién két;

pla0;hoicplalvaR™1aH;

R*1aH;

R duge chon tir H, -CN va nhém C; dén C» alkyl ma khong dugc thé hoic
dugc thé bang 1, 2 hodc 3 nhom thé halo va/hodc mot nhém thé -NRIR! H;
va

R 1a H.

Ché phim, t6 hop hodc hop chit, chat khang sinh hodc chat wc ché metallo-p-

lactamaza dé s dung theo khia canh bat ky trong sb cac khia canh tir 34 dén 36, trong

d6 chét e ché metallo-p-lactamaza dugc chon tir:

e axit 5-[[4-[(2-guanidinoaxetyl)amino]-3-(triflometoxy)phenyl]-

sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-[[(2-guanidinoaxetyl)amino]metyl]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-flo-4-(guanidinometyl)phenyl]sulfonylamino]thiazol-4-carboxylic;
axit 5-[[3-flo-4-(2-guanidinoetylsulfanylcarbonylamino)phenyl]-
sulfonylamino] thiazol-4-carboxylic;

axit 5-[[4-[2-[(2-amino-2-imino-etyl)amino]-2-oxo-etyl]-3-flo-phenyl]-
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-carbamoyl-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-xyano-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-
4-carboxylic;

axit 5-[[3-flo-4-(2-guanidinoetoxycarbonylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[(4-guanidinophenyl)sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[2-(2-carbamimidoylhydrazino)-2-oxo-etyl]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[3-clo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-4-

carboxylic;
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axit 5-[[4-[(2-guanidinoaxetyl)amino]-3-metoxy-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(2-carbamimidoylhydrazino)axetyl]amino]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[4-[[(2E)-2-(carbamimidoylhydrazono)axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)axetyl]amino]-3,5-diflo-
phenyl] sulfonylamino]|thiazol-4-carboxylic;

axit 5-[[6-[(2-guanidinoaxetyl)amino|pyridazin-3-yl]sulfonylamino]thiazol-
4-carboxylic;

axit 5-[[4-[(2-amino-2-imino-etyl)carbamoylamino]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[3,5-diflo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[4-[(3-amino-3-imino-propanoyl)amino]-3,5-diflo-phenyl]-
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[3-(dimetylamino)-3-imino-propanoyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-[(2-guanidinooxyaxetyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-flo-4-[[3-imino-3-(metylamino)propanoyl]lamino]phenyl]-
sulfonylamino] thiazol-4-carboxylic;

axit 5-[[4-[3-(4,5-dihydro-1H-imidazol-2-yl)propanoylamino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit  5-[[2-[(2-guanidinoaxetyl)amino]|thiazol-5-yl]sulfonylamino]thiazol-4-
carboxylic;

axit  5-[[4-[[2-[(N-xyanocarbamimidoyl)amino]axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]thiazol-4-

carboxylic;
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axit 5-[[3-flo-4-[[2-(morpholin-4-carboximidoylamino)axetyl]amino]-
phenyl]sulfonylamino|thiazol-4-carboxylic;

axit 5-[[4-[(3-amino-3-imino-2-metyl-propanoyl)amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-yl)axetyl]amino]-3-flo-phenyl]
sulfonylamino Jthiazol-4-carboxylic;

axit 5-[[4-(carbamimidoylcarbamoylamino)-3-flo-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[(2R)-2-guanidinopropanoyl]amino [phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3,5-diflo-4-[(2-guanidinoaxetyl)amino ]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[4-[(4-amino-4-imino-butanoyl)amino]-3-flo-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)axetyl]amino]-2,5-diflo-
phenyl] sulfonylamino]thiazol-4-carboxylic;

axit 5-[[2,5-diflo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit  5-[[3-flo-4-[[2-[(N-metylcarbamimidoyl)amino]axetyl]amino]phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-[[2-(2-iminoimidazolidin-1-yl)axetylJamino]phenyl]-
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-[carbamimidoyl(metyl)amino]axetyl]Jamino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit  5-[[4-[[2-[[N-(2-aminoetyl)carbamimidoyl]amino]axetylJamino]-3-flo-
phenyl] sulfonylamino]thiazol-4-carboxylic;

axit 5-[[5-flo-6-[(2-guanidinoaxetyl)amino]-3-pyridyl]sulfonylamino]thiazol-
4-carboxylic;

axit 5-[[3-flo-4-(3-guanidinopropanoylamino)phenyl]sulfonylamino]thiazol-

4-carboxylic;
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axit 5-[[4-[(3-amino-3-imino-propanoyl)amino]-3-flo-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3,5-diflo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-flo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-4-
carboxylic; va

axit 5-[[4-[(2-guanidinoaxetyl)amino |phenyl]sulfonylamino]thiazol-4-
carboxylic;

axit 5-benzensulfonamido-1,3-thiazol-4-carboxylic;

axit 5-{[(3,5-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-(2.,4,6-trimetylphenylsulfonamido)thiazol-4-carboxylic;

axit 5-{[3-(triflometyl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-(phenylmetylsulfonamido)thiazol-4-carboxylic;

axit 5-(3-metoxyphenylsulfonamido)thiazol-4-carboxylic;

axit 5-(2-phenyletylsulfonamido)thiazol-4-carboxylic;

axit 5-(thiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(4,5-diclothiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(2,5-diclothiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-(2-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-(4-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-(2-clo-5-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-(3,5-bis(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-({[2-(triflometyl)phenyl|metyl } sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[(2-metylphenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-((2-nitrophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-{[(2-bromophenyl)metyl]|sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-(5-clothiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(5-phenylthiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(thiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-(2,5-dimetylthiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-([1,1'-biphenyl]-2-ylsulfonamido)thiazol-4-carboxylic;
17
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axit 5-((2-aminophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-axetamidophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-benzamidophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit (E)-5-((2-styrylphenyl)metylsulfonamido)thiazol-4-carboxylic;

axit (E)-5-((2-(3-(dimetylamino)-3-oxoprop-1-en-1-
yl)phenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-([1,1'-biphenyl]-2-ylmetylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-(triflometoxy)phenyl)metylsulfonamido)thiazol-4-carboxylic;
axit 5-((3-(triflometyl)phenyl)metylsulfonamido)thiazol-4-carboxylic;
axit 5-((3-bromophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((3-xyanophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-clophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-(4-nitrophenylsulfonamido)thiazol-4-carboxylic;

axit  5-({5-[5-(triflometyl)-1,2-oxazol-3-yl|thiophen-2-yl}sulfonamido)-1,3-
thiazol-4-carboxylic;

axit 5-(1-benzothiophen-2-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(5-metylthiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(5-bromothiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-(1-benzothiophen-3-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(4-bromo-2,5-diclothiophen-3-yl)sulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-({[(2-clophenyl)metyl]sulfamoyl}amino)-1,3-thiazol-4-carboxylic;
axit 5-[({[3-(triflometyl)phenylmetyl } sulfamoyl)amino]-1,3-thiazol-4-
carboxylic;

axit 5-[(3-bromothiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[(2-iodophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-phenyl-5-(triflometyl)thiophen-3-yl]sulfonamido}-1,3-thiazol-4-
carboxylic;

axit 5-{[(2,3-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(3,4-diclophenyl)metyl|sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-benzylsulfonamido-2-metyl-1,3-thiazol-4-carboxylic;
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axit 2-metyl-5-(quinolin-8-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-benzensulfonamido-2-metyl-1,3-thiazol-4-carboxylic;
axit 5-{[(3,5-diclophenyl)metyl|sulfonamido}-2-metyl-1,3-thiazol-4-
carboxylic;
axit 5-[(2-clophenyl)sulfonamido]-2-metyl-1,3-thiazol-4-carboxylic;
axit 2-metyl-5-[(2,4,6-trimetylphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(2,5-diclothiophen-3-yl)sulfonamido]-2-metyl-1,3-thiazol-4-
carboxylic;
axit 5-{[(2-bromophenyl)metyl]sulfonamido}-2-metyl-1,3-thiazol-4-
carboxylic;
axit 5-benzensulfonamido-2-phenyl-1,3-thiazol-4-carboxylic;
axit 5-benzensulfonamido-2-etyl-1,3-thiazol-4-carboxylic;
axit 5-[(1-phenyletyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[6-(triflometyl)pyridin-3-yl|sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(2-phenoxyetyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit  5-{[2-(1,3-diox0-2,3-dihydro-1H-isoindol-2-yl)etyl]sulfonamido}-1,3-
thiazol-4-carboxylic;
axit 5-{[2-(2-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit  5-({1-[5-(triflometyl)pyridin-2-yl]-1H-pyrazol-4-yl}sulfonamido)-1,3-
thiazol-4-carboxylic;
axit 5-[(2-clophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-(pyridin-3-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[(2,6-diclophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-(xyclohexylmetyl)sulfonamido-1,3-thiazol-4-carboxylic;
axit 5-[(4-metyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)sulfonamido]-1,3-
thiazol-4-carboxylic;
axit 5-[(1-phenylpropyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[2-(4-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({2-[3-(triflometyl)phenyl]etyl } sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[2-(4-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(piperidin-1-sulfonyl)amino]-1,3-thiazol-4-carboxylic;
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axit 5-[(phenylsulfamoyl)amino]-1,3-thiazol-4-carboxylic;

axit 5-{[benzyl(metyl)sulfamoyl]amino}-1,3-thiazol-4-carboxylic;

axit 5-[(4-axetamidophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-[(2-metoxyphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(1,2,3,4-tetrahydronaphtalen- 1-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[(5-metyl-1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-(xyclopropylmetyl)sulfonamido-1,3-thiazol-4-carboxylic;

axit 5-{[(2-metoxyphenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[2-(2-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[2-(3-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[2-(3-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-[(2-metansulfonylphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[metyl(phenyl)sulfamoyl]amino}-1,3-thiazol-4-carboxylic;

axit 5-{[4-(morpholin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(4-xyanophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(pyridin-2-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(1-metyl-1H-imidazol-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(6-metoxypyridin-3-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[4-(1H-pyrazol-1-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(1-etyl-5-metyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-{[(2-clophenyl)metyl]sulfonamido}-2-(triflometyl)-1,3-thiazol-4-
carboxylic;

axit 5-{[(2-xyanophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-[(1-metyl-1H-pyrazol-3-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(1-metyl-1H-pyrazol-5-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-({1-[(benzyloxy)carbonyl]piperidin-4-yl}sulfonamido)-1,3-thiazol-4-
carboxylic;

axit 5-[(3-phenylpropyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[(2-clophenyl)metyl]sulfonamido}-2-metyl-1,3-thiazol-4-carboxylic;
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axit 5-(2,3-dihydro-1H-inden-1-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[4-(1-metyl-1H-pyrazol-5-yl)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[2-(1,2,3,4-tetrahydroquinolin-1-yl)etyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[2-(N-phenylaxetamido)etyl|sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-(3-oxomorpholin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[4-(2-0x0-1,3-0xazolidin-3-yl)phenyl|sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-[(1,2-dimetyl-1H-imidazol-4-yl)sulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[(oxan-4-ylmetyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[({1-[(benzyloxy)carbonyl|piperidin-4-yl} metyl)sulfonamido]-1,3-
thiazol-4-carboxylic;
axit 5-{[4-(2-oxopyrolidin-1-yl)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit  5-({1-[6-(triflomety])pyridin-3-yl]-1H-pyrazol-4-yl}sulfonamido)-1,3-
thiazol-4-carboxylic;
axit 5-{[4-(1,3-oxazol-5-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-(1H-pyrazol-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[4-(piperidin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(4-propanamidophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[4-(2-hydroxyaxetamido)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-({4-[(metylcarbamoyl)amino]phenyl }sulfonamido)-1,3-thiazol-4-
carboxylic;
axit 5-{[(2,4-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2,3-diflophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
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axit 5-{[4-(2-metoxyaxetamido)phenyl|sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[(2,5-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2,6-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2-clo-6-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2-clo-4-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({[2-clo-5-(triflometyl)phenyl]metyl} sulfonamido)-1,3-thiazol-4-
carboxylic;
axit 5-({4-[(dimetylamino)metyl|phenyl}sulfonamido)-1,3-thiazol-4-
carboxylic;
axit 5-{[(2,3,5-triclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2,3-diclo-6-flophenyl)metyl|sulfonamido}-1,3-thiazol-4-carboxylic;
axit  5-({[2,3-diclo-6-(triflometyl)phenyl]metyl}sulfonamido)-1,3-thiazol-4-
carboxylic; |
axit 5-{[(4-bromo-2-clophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({2-[metyl(phenyl)amino]etyl}sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[(4-nitrophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[6-(piperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(metylamino)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(4-metylpiperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-(6-axetamidopyridin-3-ylsulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{4-[(5-metyl-1,2-oxazol-3-yl)amino]phenylsulfonamido}-1,3-thiazol-
4-carboxylic;
axit 5-(6-aminopyridin-3-ylsulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[(6-clo-2H-1,3-benzodioxol-5-yl)metylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-{[(2-clo-6-nitrophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-(quinolin-6-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[(2,3-dihydroindol-1-sulfonyl)amino]-1,3-thiazol-4-carboxylic;
axit 5-(4-metansulfonylphenylsulfonamido)-1,3-thiazol-4-carboxylic;
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axit 5-[3-(2-ox0-1,3-oxazolidin-3-yl)phenylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[3-(2H-pyrazol-3-yl)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[2-(pyridin-3-yl)etylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[3-(3-oxomorpholin-4-yl)phenylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[3-(2-oxopyrolidin-1-yl)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(piperidin-4-ylamino)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-(6-{[2-(dimetylamino)etyl]amino } pyridin-3-ylsulfonamido)-1,3-
thiazol-4-carboxylic;
axit 5-[(4-axetamidophenyl)metylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(piperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(4-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(3-aminopyrolidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(pyrolidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(3-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(1,4-diazepan-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[4-(pyrolidin-3-yloxy)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(3-aminoazetidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(piperidin-4-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(1,2,3,6-tetrahydropyridin-4-yl)pyridin-3-ylsulfonamido]-1,3-
thiazol-4-carboxylic;
axit 5-{6-[4-(2,2,2-trifloetyl)piperazin-1-yl]pyridin-3-ylsulfonamido}-1,3-
thiazol-4-carboxylic;
axit 5-[1-(2-clophenyl)etylsulfonylamino]thiazol-4-carboxylic;
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e axit 5-[1-(2-clophenyl)etylsulfonylamino]thiazol-4-carboxylic;

e axit 5-(3-pyridylmetylsulfonylamino)thiazol-4-carboxylic;

e axit 5-(isoindolin-5-ylmetylsulfonylamino)thiazol-4-carboxylic;

e axit R-5-[[4-[1-(2-amino-2-phenyl-axetyl)-4-
piperidyl]phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit S-5-[[4-[1-(2-amino-2-phenyl-axetyl)-4-
piperidyl]phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[(2-aminoaxetyl)amino]phenyllsulfonylamino]thiazol-4-
carboxylic;

e axit 5-[(4-axetamido-3-flo-phenyl)sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[(2-hydroxy-2-metyl-
propanoyl)amino]phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[(2-hydroxy-2-phenyl-axetyl)amino]phenyl]sulfonylamino]thiazol-
4-carboxylic;

e axit 5-[[4-[(2-hydroxy-3-phenyl-
propanoyl)amino]phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[2-(2-hydroxyetylamino)pyrimidin-5-yl]sulfonylamino]thiazol-4-
carboxylic;

e axit 5-[(2-metylpyrimidin-5-yl)sulfonylamino Jthiazol-4-carboxylic;

e axit 5-[[2-(4-pyridyl)pyrimidin-5-yl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[(6-metyl-3-pyridyl)sulfonylamino]thiazol-4-carboxylic;

axit 5-[(2-clo-3-nitro-phenyl)metylsulfonylamino]thiazol-4-carboxylic;

va mudi dugc dung cua chung.
MG ta van tat cac hinh vé

Fig.1 thé hién di lisu MIC (ndng d6 wc ché t6i thiéu: Minimal Inhibitory
Concentration) (dugc mb ta trong phan Vi du thuc hién séng ché) thé hién hoat tinh
clia cac chit we ché khac nhau dbi v6i hai nhém (Fig.1A va Fig.1B) ching
enterobacteriaceae duong tinh véi OXA 1am sang ma khéang lai cac chét khang sinh
betalactam nhu meropenem, cefepime va ceftazidime. Dit liéu dugc thé hién dbi véi
(1) m6t minh meropenem (“MEM?”), (i1) t6 hop 1am sang clia chét trc ché VNRX-5133

va chét khang sinh cefepime (“CEF/VNRX"); (iii) td hop 14m sang cua chét e ché
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avibactam va chit khang sinh ceftazidime (“CAZ/AVI™); va (iv) hop chit theo vi du
10 va chit khang sinh meropenem (“MEM+Vi du 10”).

Fig.2 thé hién dit liéu MIC (dugc mb ta trong phan Vi du thuc hién sang ché)
thd hién hoat tinh cia cac chit @rc ché khac nhau d6i véi nhom ching
enterobacteriaceae duong tinh véi KPC 1am sang ma khéang lai cac chét khang sinh
betalactam nhu meropenem, cefepime va ceftazidime. Dit liéu duoc thé hién ddi voi
(1) m6t minh meropenem (“MEM?”), (ii) t6 hop 1am sang ctia chét rc ché VNRX-5133
va chit khang sinh cefepime (“CEF/VNRX”); (iii) t6 hop 1am sang cua chit trc ché
avibactam va chét khang sinh ceftazidime (“CAZ/AVI™); va (iv) hop chét theo vi du
10 va chit khang sinh meropenem (“MEM+Vi du 10”).

Fig.3 thé hién dit liéu MIC (dwgc mo ta trong phan Vi du thuc hién séng ché)
thé hién hoat tinh cua cac chit tc ché khac nhau dbi v6i Acinetobacter baumannii.
Dit lidu duge thé hién dbi véi (i) mot minh meropenem (“MEM”), (ii) t6 hop 1am
sang ctia chat irc ché VNRX-5133 va chét khang sinh cefepime (“CEF/VNRX"); (iii)
t6 hop lam sang cua chit trc ché avibactam va chit khang sinh ceftazidime
(“CAZ/AVT?); va (iv) hop chét theo vi du 10 va chét khang sinh meropenem
(“MEM+Vi du 10”).

Fig.4 thé hién c4c biéu dd phan tan thé hién cac tai lwvgng vi khuan & dui chudt
(cfu/g) sau khi lay nhiém (A) K. pneumoniaeNR-48977 duong tinh v6i KPC; (B) K.
pneumoniae AC00783 duong tinh véi OXA; hodc (C) A. baumannii AC00445 duong
tinh véi OXA; mdi lan trong 9 gid; va diéu tri bing mdt minh meropenem hogc két
hop v6i hop chét theo vi du 10, nhu duge chi ra trén truc x. Tai lvgng trung binh hinh
hoc ctia mdi cach didu tri duge biéu thi bing thanh ngang va su giam tai lugng & dui
(tinh theo Log10) so vdi chi dung meropenem dugc bidu thi trong ngoic don. Y nghia
théng ké duoc xac dinh so véi vige diéu tri béng m6t minh meropenem (** P<0,01;

% P<0,001).
MO ta chi tiét sang ché
DPinh nghia

Nhu dugce st dung & ddy, nhom Ci dén C alkyl 1 nhém alky mach thang hoac
mach nhanh chira tir 1 dén 6 nguyén ti cacbon. Nhém Ci dén C4 alkyl 1a nhém alkyl
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mach thing hoic mach nhanh chira tir 1 dén 4 nguyén tir cacbon. Nhém C; dén Cq
alkyl thuong 1a nhém Ci dén Cs alkyl hodc nhém C dén C; alkyl. Vi du vé cac nhém
C; dén Cs alkyl bao gébm metyl, etyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-
butyl, va tert-butyl. Nhém Ci dén C» alkyl 1a metyl hodc etyl, dién hinh 1a metyl. Dé
tranh nghi ngd, néu hai nhém alkyl cing c6 mt thi cac nhom alkyl nay c6 thé giéng

hoic khac nhau.

Nhu dugce st dung ¢ day, nhom C; dén C, alkylen 1a gdc bidentat (gdc hai
rang) dugc thé hoic khong dugc thé thu dugce bang cach loai bo hai nguyén tir hydro
ra khéi nhém C; dén Cs alkan. Cac nguyén tir hydro c6 thé dugc loai bd ra khéi cing
mot nguyén tir cacbon hodc ra khoi cac nguyén tir cacbon khac nhau. Nhom Cy dén

C, alkylen 1a metylen hogc etylen, dién hinh 12 metylen.

Nhu duge sir dung & day, Ci.4 alkoxy la nhom Ci.4 alkyl nhu duge dinh nghia

trén day duoc lién két v6i nguyén ti oxy.

Nhu duoc st dung & diy, nhém Cz-4 alkenyl 1a nhém alkenyl mach théng hoic
mach nhanh chua tir 2 dén 4 nguyén tir cacbon va c6 mot hoidc nhiéu, vi du mot hoic
hai, dién hinh 12 mot lién két d6i. Dién hinh 1 nhém C-4 alkenyl 1a nhém Ca.3 alkenyl.
Vi du v& c4c nhom Ca-4 alkenyl bao gdm etenyl, propenyl va butenyl. Nhém Ca-4
alkenylen 13 gdc bidentat dugc thé hoac khong duoc thé thu duge bang cach loai bo
hai nguyén tir hydro ra khoéi Cz-4 alken. Dién hinh 13 nhém C»-4 alkenylen 1a nhém

Ca.3 alkenylen, vi du etenylen, propenylen hodc butenylen.

Nhu duoc sir dung & diy, nhom Cz-4 alkynyl 1a nhom alkynyl mach thang hodc
mach nhanh chira tir 2 dén 4 nguyén tr cacbon va c6 mot hodc nhiéu, vi du mét hodc
hai, dién hinh 12 mot lién két ba. Dién hinh 12 nhém C»-4 alkenyl 1a nhém Ca.3 alkenyl,
vi duy, etynyl, propynyl hodc butynyl. Nhom C»-4 alkynylen la gbc bidentat dugc thé
hodc khong duoc thé thu duge bang cach loai bé hai nguyén ti hydro ra khoi Ca-4
alkyn. Pién hinh 12 nhém C,-4 alkynylen 1a nhém Ca.3 alkynylen, vi duy, etynylen,
propynylen hodc butynylen.

Nhom alkyl, alkylen, alkoxy, alkenyl, alkynyl hodc alkynylen nhu dugc st
dung & day co thé khong dugc thé hodc dugce thé. Trir khi duoc néu 18 theo c4ch khac,

cac nhom alkyl, alkylen, alkoxy, alkenyl, alkenylen, alkynyl hodc alkynylen dugc thé
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dién hinh 1a mang mot hodc nhidu, vi du 1, 2, 3 hodc 4, nhu mot, hai hogc ba, vi dy,
hai ho#ic ba nhom thé. Cac nhém thé duge wu tién 14 cac nguyén tir halogen. Khi dugc
chi r6, nhom alkyl c6 thé con dugc thé bé‘mg mot hodc hai nhém R? nhu duoc dinh
nghia & day. Cac nhom thé trén nhom alkyl hodc alkoxy dwogc thé, ban than chiing
dién hinh 13 khong duoc thé trir khi dugc néu 16 theo cach khac. Néu c6 mat nhiéu

hon mdt nhém thé, thi cac nhom thé nay c6 thé gidng hoic khac nhau.

Nhu dugce st dung ¢ day, halogen dién hinh 1a clo, flo, brom hoic iot va tt
hon 1a clo, brom hodc flo, dic biét 1a clo hodc flo, va dac biét nhét 1a flo. Néu mot
nhom hoac mot géc duoc thé béng mot hodc nhiéu nguyén tir halogen, thi tdt hon 1a
né mang mot, hai, ba hodc bdn nguyén tir halogen, t6t hon 13 hai hodc ba nguyén tir
halogen. Néu mot nhém hodc mot gbc duoc thé bang hai hodc nhiéu nguyén tir
halogen, thi cidc nguyén tir halogen nay co thé 1a gidng hoic khac nhau. Thong thudng

1a, cac nguyén tir halogen la gidng nhau.

Nhu duge sit dung & diy nhém aryl ¢6 6 dén 10 canh 1a nhém mot vong hodc
nhiéu vong ngung tu duge thé hozc khong duge thé 6 tir 6 dén 10 nguyén tir cacbon
trong vong. Vi du bao gdm cac nhom don vong nhu phenyl va cic nhém hai vong

ngung tu nhu naphtyl va indenyl. Phenyl (benzen) la dugc vu tién.

Nhu duoc st dung & ddy, nhom heteroaryl c6 5 dén 10 canh 1a nhém thom
mot vong duoc thé hodc khong dugce thé chira tir 5 dén 10 nguyén tir trong vong, bao
gdm it nhat mot nguyén tir khéc loai, vi du 1, 2 hodc 3 nguyén tir khac loai, dién hinh
la duogc chon tir O, S va N; va dién hinh 13 nhém heteroaryl c6 5 dén 6 canh ma la
nhém thom mdt vong duogc thé hoac khong dugce thé chira 5 hodc 6 nguyén tr trong
vong, bao gém it nhat mot nguyén tir khac loai, vi du 1, 2 hodc 3 nguyén tir khac loai,
dién hinh 13 duoc chon tir O, S va N. Vi du vé cac nhom heteroaryl 5 va 6 canh bao
gdm pyrol, furan, thiophen, imidazol, oxazol, thiazol, pyridin, pyridazin, pyrimidin,

va pyrazin.

Nhu dugce str dung ¢ day, nhém heteroxyclyl c6 3 dén 10 canh 12 nhém vong
chua tir 3 dén 10 nguyén tir duge chon tir C, O, N va S trong vong, bao gbm it nhat
mot nguyén tr khac loai, va dién hinh 1a mot hodc hai nguyén tir khéc loai; va dién
hinh 14 nhém heteroxyclyl ¢c6 3 dén 8 canh, dién hinh 13 nhém heteroxyclyl c6 4 dén

6 canh ma 12 nhom vong chira tir 4 dén 6 nguyén tir duge chon tir C, O, N va S trong
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vong, bao gém it nhat mot nguyén tu khac loai, va dién hinh 1a mot hozc hai nguyén
tir khac loai. Nguyén tr khac loai hodc cac nguyén tir khac loai dién hinh 13 duogc
chon tir O, N, va S. Nhém di vong c6 thé 12 bao hoa hoic khong bio hoa mot phén.
Nhém di vong khong bdo hoa mot phan c6 tir 4 dén 6 canh 12 nhom vong chira tir 4
dén 6 nguyén tir dugce chon tir C, O, N va S trong vong va chira 1 hodc 2, vi du 1 lién
két doi.

Nhom carboxyclyl ¢6 3 dén 10 canh 14 hydrocarbon vong chira tir 3 dén 10
nguyén tr cacbon. Nhém carboxyclyl ¢6 thé 1a bio hoa hodc mot phan khong bio
hoa, nhung thuong 1a bdo hoa. Nhém carboxyclyl mot phén khong bao hoa c¢6 3 dén
10 canh la hydrocarbon vong chtra tir 3 dén 10 nguyén tir cacbon va chira 1 hodc 2,
vi du, 1 lién két d6i. Nhém carboxyclyl ¢6 3 dén 10 canh dién hinh 12 nhém
carboxyclyl ¢6 4 dén 10 canh, vi du nhém carboxyclyl ¢6 3 dén 8 canh nhu nhém
vong cacbon c6 3 dén 6, c6 4 dén 6 hoic c6 5 dén 6 canh. Vi du vé cac nhom vong
cacbon ¢4 3 dén 6 canh bao gdm cac nhom xyclopropyl, xyclobutyl, xyclopentyl va

xyclohexyl.

Vidu vé c4c nhém dj vong bao hoa c6 4 dén 6 canh bao gém oxetan, azetidin,
piperazin, piperidin, morpholin, pyrolidin, imidazolidin, va oxazolidin. Vi du vé cac
nhom di vong khong bao hoa mot phén c6 4 dén 6 canh bao gbm tetrahydropyrazin,
tetrahydropyridin, dihydro-1,4-oxazin, tetrahydropyrimidin, dihydro-1,3-oxazin,
dihydropyrol, dihydroimidazol va dihydrooxazol.

Nhom aryl, heteroxyclyl hoéc heteroaryl co thé khong duoc thé hodc duoc thé
nhu duge mo ta & day. Vi du, nhom aryl, heteroxyclyl hodc heteroaryl ¢6 thé khong
duoc thé hoic duoc thé bang 1, 2 hodc 3, dién hinh 1a 1 hodc 2 nhu, vi dy, 1 nhém
thé. Cac nhom thé thich hgp bao gdm halogen, OH, C(O)Ci.4 alkyl, C(O)OH,
C(0)OCi.4 alkyl, Ci4 alkyl va Ci.4 alkoxy, trong d6 ban than cac nhom va cac gbc
C1-4 alkyl va Ci.4 alkoxy nay la khong dugc thé hodc dugc thé bang mot hodc nhiéu

nguyén tu halogen.

Nhu dugc st dung & day, mubi dugc dung 1a mudi véi axit hodc bazo duge
dung. Céc axit duoc dung bao gdm ca céc axit vo co nhu axit clohydric, sulphuric,
phosphoric, diphosphoric, bromhydric hodc nitric va c4c axit hitu co nhu axit oxalic,

xitric, fumaric, maleic, malic, ascorbic, sucxinic, tartric, benzoic, axetic,
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metansulphonic, etansulphonic, benzensulphonic hodc p-toluensulphonic. Cac bazo
duoc dung bao gém cac hydroxit cia kim loai kiém (vi du natri hodc kali) va kim loai
kiém thd (vi du canxi hodc magie) va cic bazo hitu co nhu céc alkyl amin, aralkyl
amin va cac amin di vong. Cac mudi dugc dung duogc vu tién 1a cac mudi duge tao
thanh & nhém SOsH v6i cac bazo duge dung, cu thé 1a c4c mubi amoni béc bdn vi du
cac mudi tetrabutylamoni, hodc cac mudi cta kim loai kiém, vi du, céc mubi ctia natri

hodc kali, tot nhat 1a cdc muoi natri.

Trong cong thirc (I), vong hai vong tuan theo hoa hoc 14p thé dugc mo ta. Do
d6, khi vong hai vong duge mo ta & dang “chiéc ghé” (nhu duéi day), thi nhom R 1a
& vi tri “hudng 1én” theo truc hodc & vi tri “hudng xuéng” ¢ xich dao, trong khi do

vong thu hai mang nhém thé OSO3H 14 & vi tri “huéng xudng” theo truc.

R

/\ I
O N S——OH
\0/ \\

0]

Trong cong thire (II), vong hai vong tudn theo hoa hoc lap thé dugc mo ta. Do
d6, khi vong hai vong dugc mé ta & dang “chiéc ghé” (nhu duéi déy), thi nhom R 1a
& vi tri “hudng 1én” theo truc, trong khi d6 vong thir hai mang nhom thé OSO;H 1a &

vi tri “hudng xuong” theo truc.

R
N\
0
O/\N le!—OH
\O/ \\O

Trong cong thic (IIT), vong hai vong tudn theo hoéa hoc lap thé dugc mb ta.
Do d6, khi vong hai vong duge mé ta & dang “chiéc ghé” (nhu duéi ddy), thi nhém
R 12 & vi tri “hudéng xubng” & xich dao, trong khi d6 vong thir hai mang nhém thé

OSOsH 1a & vi trf “hudng xubng” theo truc.
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Pién hinh 13, hop chit hogc ché phim dugc mo ta & day chira it nhat 50%, t6t
hon 12 it nhét 60%, 75%, 90% hodc 95% hop chit c6 cong thirc (I) c6 tinh hoa hoc
1ap thé & vong hai vong (trc 12 ¢ hai tim khong dbi xtng trén vong hai vong) nhu
dwoc mo ta trén day. Tét hon 13, hop chét nay vé co ban 1a tinh khiét v& mat chat dong

phéan khong d6i quang & hai tAm khong dbi xtmg duge md ta trén day.

Pién hinh 13, néu hop chét hodc ché phim dwgc mé ta & day chira hop chét c6
cong thtrc (II), thi it nhét 50%, tét hon la it nhat 60%, 75%, 90% hodc 95% hop chat
nay co tinh hoéa hoc lap thé & vong hai vong (tic 13, & hai tAm khong d6i ximg trén
vong hai vong nay) nhu dugc mo ta trén day. Tét hon 13, hop chat nay vé co ban 1a
tinh khiét vé mit chat ddng phan khong dbi quang & hai tim khong ddi xtng duogc
md ta trén day.

Dién hinh 13, néu hop chét hogc ché phim dugc mo ta & diy chira hop chat c6
cong thire (I1T), thi {t nhét 50%, tt hon 1 it nhit 60%, 75%, 90% hodc 95% hop chat
nay c6 tinh hoa hoc 1ap thé & vong hai vong (tirc 1a & hai tim khong d6i ximg trén
vong hai vong nay) nhu dugc mo ta trén day. Tét hon 13, hop chéit nay vé co ban 1a
tinh khiét v& mat chat dong phan khong d6i quang & hai tim khong dbi xing duoc
mo ta trén day.

Trong cong thirc (I), (IT) hodc (III), mot hodc nhiéu tdm khong ddi xiang khac
¢6 thé ¢6 mat trong nhom R. O céc tim khong d6i xtmg nay, tinh héa hoc 1ap thé 1a
khong bi giéi han va céac hgp chét c6 thé dugc st dung duéi dang tinh khiét v& mat
chét dong phan khong d6i quang, hodc duéi dang hdn hop cua cac chét dong phan.
Pién hinh 13, hop chét hosic ché phdm dugc mé ta & ddy chira it nhat 50%, tot hon la
it nhat 60, 75%, 90% hodc 95% hop chét theo cong thirc (I), (II) hogc (III) ma 1 tinh
khiét v& mat chit ddng phan khong dbi quang lién quan dén tam khong doi xtmg &

nhém R. Dién hinh 13, hop chit hodc ché phim theo sang ché chura theo khéi lwong,

30



42405 31/125

it nhit 60%, nhu it nhit 75%, 90%, hodc 95% mot chit dong phan khong di quang.
Tét hon 13, hop chéit nay vé co ban 14 tinh khiét v& mat quang hoc.

Dién hinh 13, hop chét ¢6 cong thirc (I) 14 hop chit ¢6 cong thire (I1).

Hon nita, dé tranh nghi ngd, cac hop chit theo sang ché co thé dugce st dung

dudi dang hd bién bt ky.

Nhu dugc st dung & diy, “loai bo hodc giam kha ndng khang” d6i v6i cac chat
khang sinh, hodc “loai bo hodc giam kha nang khang” & vi khudn, c6 nghia 14 co ché
khang cta vi khuén, vi du, phd v& hop chat khang sinh bang SBL, dwgc ngin ngira
hodc rc ché. Do do, tac dung khang cuia vi khuin (tic 1a sy vo hiéu luc cua cac chit
khang sinh) dugc loai bo hodc lam giam. N6i cach khac, cac hop chét theo sang ché
1a hitu dung trong viéc rc ché hoic phong ngira su thily phan vong B-lactam, tirc 1a
trong viéc trc ché hodc phong ngira sy thity phan hop chét khang sinh. Do d6, ching
cai thién hiédu luc cia céc chit khang sinh khi duoc sir dung dé diéu tri bénh nhiém

gdy ra bdi cac vi khun san xuat SBL.
Céc hop chit theo sang ché

Trong mdt sé hop chit duge uu tién c6 cong thire (I), R 1a halogen. Tét hon

1a, néu R 1a halogen, thi R 1a flo hodc clo. Tbt nhét 13, néu R 1a halogen, thi R 1a flo.
Néu R 1a halogen, thi hop chét c6 cong thirc (T) c6 thé 1a hop chét c6 cong thirc
(I1) hodic mubi duge dung ctia n6 hodc hop chét c6 cong thirc (III) hodc mudi dugc

dung cua no.

R m, R
N N
jus I~
Cong thtre (II) Cong thac (1)
trong d6 R 1a halogen.
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Tét hon 13, néu R 12 halogen, thi hop chat c6 cong thire (I) 12 hop chat c6 cong

thire (I1) hodc mudi dugc dung ctia né.

Do d6, tét hon 13, hop chét nay 13 hop chét c6 cong thire (IT) hodc mubdi duge
dung ctia n6é hodc hop chét c6 cong thire (I1I) hodc mudi duge dung cian6é va R 1a
flo hodc clo. Tét hon nita 13, hop chit nay 13 hop chét c6 cong thirc (IT) hoic mubi
dugc dung ctiia n6 va R 1a flo hodc clo. Tét nhét 13, hop chéat nay 12 hop chét ¢6 cong

thirc (IT) hodc mudi dugc dung ctia né va R 1a flo.

T6t hon 13, theo sang ché, hop chét c6 cong thire (1) 1a hop chét c6 cong thirc

(II) hoac mudi duoc dung clia né.

Trong s6 cac hop chét duge wu tién khac, hop chét c6 cong thire (T) 1a hop chét

c6 cong thire (IT) hoac mudi duoc dung ciia n6; trong d6

o R dugc chon tir C(O)R!, Ci.4 alkyl va L-X-R!, trong d6 nhém Ci.4 alkyl dugc
thé bang it nhat mot nguyén tir halogen va tuy y duge thé tiép bang mot hoic
hai nhém thé R%;

o R!1a Ci4alkyl ma dugc thé bang it nhat mot nguyén tir halogen va tily y duoc
thé tiép bang mot hodc hai nhém thé R%;

o mdi R? doc 1ap dugc chon tir OH; Ci.4 alkoxy ma khong duoc thé hodc dugc
thé bang mot hodc nhidu nguyén tir halogen; C(O)R?; C(O)OH; C(O)OR?; aryl
c6 6 dén 10 canh; heteroaryl c¢6 5 dén 6 canh; va heteroxyclyl c6 4 dén 6 canh;
trong d6 cac nhom aryl, heteroaryl va heteroxyclyl nay khong dugc thé hodc
duoc thé bé’mg mot, hai hoac ba nhom thé duoc chon tir halogen, OH, C(O)R?,
C(O)OH, C(O)OR3 va cac nhom Ci.4 alkyl va Ci4 alkoxy ma ban than chiing
khéng dugc thé hodc dugc thé bang mot hodc nhiéu nguyén ti halogen;

o R31aCy4alkyl ma khong duoc thé hodc dugc thé bang mot hodc nhidu nguyén
tr halogen;

o L 1alién két hodc 1a nhém C1 alkylen ma khong dwoc thé hoic duge thé biang
it nht mot nguyén tir halogen; va

o X 1a O hoidc S(O); trong d6 z1a 0, 1 hodc 2.
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Néu R 1a L-X-R, thi L t6t hon 14 lién két hodc 1a nhém Ci-; alkylen khong
duoc thé. Tét hon nira 13, L 14 lién két hozc 1a nhém C; alkylen (metylen) khong duoc
thé. X duoc chon tir O va S(O). trong d6 z 1a 0, 1 hodc 2; tirc 1a X duge chon tir O, S,
S(0), va S(O),. Tét hon 1a X duge chon tir O va S.

Céc nhom L-X-R! dugc wu tién bao gdm -CH»-O-R!, -S-R!, va -SO2-R! trong
d6 R! 1a nhu duoc dinh nghia & day. Cac nhém L-X-R! duge uu tién hon bao gdm -
CH»-O-R! va -S-R!, trong d6 R! 1a nhu dugc dinh nghia & ddy. Vi duy, trong cidc nhom
nhu vay R tét hon la nhém Ci hodc C» alkyl, t6t hon 1a nhém Ci alkyl. Nhém R! tt
hon 1 dugc thé bé‘mg 1, 2 hoac 3 nhom halogen, vi du béng ba nhém halogen; vi du
nhém R! 8t hon 14 CF3. Cac nhém L-C-R! dwoc wu tién nhit bao gdm cdc nhém -L-
X-CF3 nhu -CH>-O-CF3 va -S-CFs.

Trong sb cac hop chét duge ru tién khac, hop chit c6 cong thirc (I) 1a hop chét

c6 cong thire (IT) hodc mudi duoc dung ciia né; trong do

o R duoc chon tir C(O)R! va Ci.4 alkyl, trong d6 nhém Ci.4 alkyl duoc thé bang
it nhAt mot nguyén tir halogen va tuy y duge thé tiép bang mot hoic hai nhém
thé R?;

o R!la Ci4 alkyl ma dugc thé bang it nhat mot nguyén ti halogen va tily y dugc
thé tiép bang mot hodc hai nhém thé R?;

o mdi R? doc 1ap duge chon tir OH; C1.4 alkoxy ma khong duoc thé hodc dugc
thé bang mot hodc nhiéu nguyén tir halogen; C(O)R?; C(O)OH; C(O)OR?; aryl
c6 6 dén 10 canh; heteroaryl ¢6 5 dén 6 canh; va heteroxyclyl ¢6 4 dén 6 canh;
trong d6 cac nhom aryl, heteroaryl va heteroxyclyl nay khong dugc thé hoic
duoc thé bé'mg mot, hai hodac ba nhom thé duoc chon tir halogen, OH, C(O)R3,
C(O)OH, C(O)OR? va cac nhém Ci4 alkyl va Ci.4 alkoxy ma ban than ching
khéng dugc thé hodc dugc thé bang mot hoic nhiéu nguyén ti halogen;

o R?1a Cjy4 alkyl ma khong dugc thé hoic duoc thé béng mot hoac nhiéu nguyén

tr halogen.

T6t hon 13, R 1a Ci.4 alkyl, trong d6 nhom Ci.4 alkyl cta R 12 nhu dugc dinh
nghia & day.
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Dién hinh 14, trong céc hop chét nay, R dugc chon tir C(O)R! va Ci.4 alkyl,
trong d6 nhém Ci-4 alkyl dugc thé bang it nhat mdt nguyén tt halogen (vi du flo hoac
clo) va tuy y dugc thé tiép bang mot nhom thé R2. Tét hon 13, R dugc chon tir C(O)R!
va Ci-2 alkyl, trong d6 nhom Ci.» alkyl nay dugce thé bang it nhat mot nguyén tir
halogen (vi du, flo hodc clo) va tuy y dugc thé tiép bang mot nhém thé R2.

Theo mot khia canh dugce wu tién cua sang ché, hop chét nay la hop chét c6
cong thuc (II) hoac mudi dugc dung ciia né va R 1a Ci.4 alkyl, trong d6 nhém Ci.4
alkyl dugc thé bang it nhit mot nguyén tit halogen (vi dy, flo hodc clo) va tiy y dugc
thé tiép br:ing mot hodc hai, vi du, mt nhém thé R2. T6t hon 13, nhom alkyl duogc thé
bang it nhat hai, vi du hai hodc ba, nguyén ti halogen. Cac nguyén tir halogen t6t hon
1a duoc chon tir flo va clo. Tt hon 13, R 14 Ci- alkyl, trong d6 nhom Ci-2 alkyl nay
duoc thé bang it nhat mot nguyén tir halogen (vi du, flo hodc clo) va tuy y dugc thé
tiép bang mot nhém thé R2. T6t hon nita 13, R 1a Ci- alkyl, trong d6 nhom Ci.-2 alkyl
duoc thé bang it nhat hai nguyén ti halogen dugc chon tir flo va clo. Tétnhat1aR 1a
nhom metyl ma dugce thé bang hai hoac ba nguyén ttr halogen dugc chon tir flo va

clo, vi du, CF3, CCls, CHF> va CHCL.

Néu R 12 C(O)R!, thi dién hinh 12 R! 1a C1.4 alkyl ma dugc thé bang it nhat mot
nguyén tir halogen (vi dy, flo hodc clo) va tuy y duogc thé tiép bang mot nhom thé
dugc chon tir OH va Ci.4 alkoxy ma ban than né khong duoc thé hodc duoc thé bang
mot hodic nhiéu nguyén tir halogen (vi dy, flo hodc clo). Tét hon 13, R! 1a C1.4 alkyl
ma dugc thé bang it nhat mét, tét hon nita 12 it nhét hai (vi dy, hai hodc ba), nguyén
tr halogen. Céac nguyén tir halogen nay t6t hon 1a duoc chon tir flo va clo. Tt hon
nita 1a R! 1a Ci- alkyl, trong d6 nhém Ci- alkyl nay dugc thé bang it nhét hai nguyén
tir halogen dugc chon tir flo va clo. Tét nhat 12 R! 12 nhom metyl ma duoc thé bang
hai hodc ba nguyén tr halogen dugc chon tir flo va clo, vi du, CFs.

NéuR2?1a aryl ¢6 6 dén 10 canh, thiné dién hinh 1 phenyl. Néu R? 12 heteroaryl
¢6 5 dén 6 canh, thi nd dién hinh 13 heteroaryl 5 canh dugc chon tir thiazolyl, pyrolyl,
furanyl, thiophenyl, imidazolyl va oxazolyl, tét hon 14 thiazolyl. Néu R? la
heteroxyclyl ¢6 4 dén 6 canh, thi n6 dién hinh 13 nhém heteroxyclyl ¢6 4 hodc 5 canh
dugc chon tir oxetanyl, azetidinyl, tetrahydrofuranyl, pyrolidinyl va

34



42405 35/125

tetrahydrothiophenyl. Tét hon 1a né 1a nhém heteroxyclyl 4 canh dugc chon tir

oxetanyl va azetidinyl, t6t nhét 13 oxetanyl.

Néu R? 1a nhom aryl, heteroaryl hodc heteroxyclyl, thi n6 khong dugc thé hoic
duoc thé béng mot, hai hodc ba (vi du, mdt hodc hai) nhém thé duoc chon tir halogen,
OH, C(O)R3, C(O)OH, C(O)OR? va cadc nhom Ci4 alkyl va Ci.4 alkoxy ma ban than
chung khong dugce thé hodc dugc thé bang mot hogc nhiéu nguyén tir halogen. Cac
nhém thé duoc vu tién 1a halogen; OH; va cac nhom Ci.2 alkyl va Ci.2 alkoxy ma ban
than chung khong dugc thé hoic duge thé bing mot hodc nhiéu nguyén tir halogen.
Céc nhom thé duge wu tién hon 1a halogen, OH, Me va OMe. Tbt nhat 1a néu R? 1a

nhém aryl, heteroaryl hodc heteroxyclyl thi n6 khong dugc thé.

M&3i R? dién hinh 13 doc 1ap duoc chon tr OH; Ci.2 alkoxy ma ban than no
khong dugc thé hoic dugc thé bang mot hodc nhidu nguyén tir halogen; C(O)OR?,
trong d6 R? 1a Ci-» alkyl khong duoc thé; va heteroaryl khong duge thé c6 5 dén 6
canh. Tét hon 1a mdi R? doc lap duoc chon tir OH; OMe; C(O)OMe; va thiazolyl
khong dwoc thé.

R3 dién hinh 1a C1.» alkyl khong duoc thé, tot hon 1a metyl.

Trong mot sé hop chat duge wu tién duge vu tién theo sang ché, hop chét 1a

hop chét ¢6 cong thic (II) hodc mudi dugc dung cua nd, va

- R1a Cy4 alkyl, trong d6 nhom Ci.4 alkyl dugc thé bang it nhat mot nguyén tir
halogen va tuy y dugc thé tiép bang mot hodc hai nhém thé R?; trong d6 tdt
hon 1a R 1a Cy-2 alkyl, trong d6 nhom Ci.2 alkyl nay dugc thé bang it nhat mot
nguyén tir halogen (vi du, flo hodc clo) va tuy y duoc thé tiép bang mot nhom
thé R%;

- mbdi R? doc 1ap dugc chon tir OH; C1.4 alkoxy ma khong dugc thé hodc dugc
thé bing mot hodc nhiéu nguyén tir halogen; C(O)R?; C(O)OH; C(O)OR?; aryl
c6 6 dén 10 canh; heteroaryl c6 5 dén 6 canh; va heteroxyclyl c6 4 dén 6 canh;
trong d6 cac nhom aryl, heteroaryl va heteroxyclyl khong dugc thé hoic duoc
thé béng mot, hai hoac ba nhom thé duoc chon tir halogen, OH, C(O)R?,
C(O)OH, C(O)OR? va cac nhém Ci4 alkyl va Ci.4 alkoxy ma ban than chung

khéng dugc thé hodc dugc thé bang mot hoic nhiéu nguyén tir halogen; trong
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do tdt hon 1a mdi R? dugce chon tir OH; Ci-2 alkoxy ma ban than né khong duge
thé hodc duogc thé bing mot hodc nhidu nguyén tir halogen; C(O)OR® va
heteroaryl _kh@ng duoc thé c6 5 dén 6 canh; va

- R31a Ci.4 alkyl ma khong dugc thé hodc duoc thé bang mot hodc nhidu nguyén
tt halogen; t6t hon 12 R? 14 C1-2 alkyl khéng dugc thé.

Hon nita, cac hop chat dugc uu tién theo sang ché 1 c4c hop chét trong d6

hop chat nay 1 hop chét c6 cong thie (IT) hoic mudi dugc dung ctia né, va trong do:

- R duoc chon tir C(O)R! va Ci.4 alkyl, trong d6 nhém Ci.4 alkyl dugc thé bang
it nhdt mot nguyén tir halogen (vi dy, flo hodc clo) va tiy y dugc thé tiép bang
mot nhom thé R2;

- R!1a Ci14 alkyl ma duoc thé bang it nhat mot nguyén tir halogen (vi du, flo
hodc clo) va tity ¥ duoc thé tiép bang mot nhoém thé dugc chon tir OH va Ci.4
alkoxy ma ban than n6 khong duoc thé hoac duoc thé béng mot hodc nhiéu
nguyén tr halogen (vi du, flo hodc clo); va

- R? duogc chon tir OH; Ci-2 alkoxy ma ban than n6 khong duogc thé hodc dugc
thé bing mot hodc nhidu nguyén tir halogen; C(O)OR?, trong d6 R* 1a Ci
alkyl khong dugc thé; va heteroaryl khong duoc thé c6 5 dén 6 canh.

Céc hop chit dugc wu tién hon clia sing ché 1a cac hop chét trong d6 hop chét

d6 14 hop chét c6 cong thirc (I1) hodc mudi dugc dung cia né, va trong do:

- R duoc chon tir C(O)R! va Ci4 alkyl, dic biét la Ci-2 alkyl, trong d6 nhom
alkyl nay dugc thé bang it nhat mot nguyén ti halogen (vi du, flo hodc clo) va
tuy v dugc thé tiép bang mot nhém thé R%;

- R!laC). alkyl, trong d6 nhém C1-2 alkyl nay dugc thé bang it nhét hai nguyén
tr halogen dugc chon tir flo va clo; va

- R? dugc chon tir OH; OMe; C(O)OMe; va thiazolyl khong duoc thé.

Céc hop chét duge wu tién hon nita theo séng ché 1a cac hop chét trong d6 hop
chit d6 14 hop chit c6 cong thire (IT) hodc mudi duge dung ciia né, va trong d6 R 1a
COCF3 hoic Ci.» alkyl, trong d6 nhém Ci.» alkyl nay dwoc thé bang it nhat mot
nguyén tir halogen (vi du, flo hoéc clo) va tuy y duoc thé tiép bang mot nhém thé R,
trong d6 R? dugc chon tir OH; OMe; C(O)OMe; va thiazolyl khong duoc thé. THt
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hon nita 13, R 1a C1., alkyl, trong d6 nhém Ci- alkyl nay dugc thé bang it nhét hai
nguyén tir halogen dugc chon tr flo hoéc clo. T6t nhat 12 R 12 nhém metyl ma duge
thé béng hai ho#ic ba nguyén tir halogen dugc chon tir flo va clo, vi du, CF3, CCls,

CHF> va CHClL.

Vi du duoc vu tién vé cac nhém R bao gdm CF3, CHF», CHCl,, CCls, CHaF,
CF,CHs, CF,CH2CO:Me, COCF3, CFa-thiazolyl, CF2CH,OCH3, CF,CH,CH>OH,
CH(OH)CF3, CH,CF3, CF2-oxetanyl, dac biét 1a CF3, CHF2 va CHCl..

Céc hop chat dugc wu tién cua sang ché bao gom:

(28, 5R)-7-ox0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(2S, 5R)-7-ox0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
(2S,5R)-2-(diclometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5R)-7-0x0-2-(triclometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(2S, 5R)-2-(flometyl)-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5R)-7-0x0-2-(triclometyl)-1,6-diazabixyclo[3.2.1]Joctan-6-yl hydro sulfat;

(2S, 5R)-2-(1,1-difloetyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
Metyl 3,3-diflo-3-((2S, 5R)-7-ox0-6-(sulfooxy)-1,6-diazabixyclo[3.2.1]octan-2-
yl)propanoat;

(28, 5R)-7-0x0-2-(2,2,2-trifloaxetyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
(2S, 5R)-2-[diflo(1,3-thiazol-2-yl)metyl]-7-o0xo-1,6-diazabixyclo[3.2.1]octan-6-yl
hydro sulfat;

(2S, 5R)-2-(1,1-diflo-2-metoxyetyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(28, 5R)-2-(1,1-diflo-2-hydroxyetyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(28, 5R)-7-0x0-2-(2,2,2-triflo-1-hydroxyetyl)-1,6-diazabixyclo[3.2.1]octan-6-yl
hydro sulfat;

(28, 5R)-7-0x0-2-(2,2,2-trifloetyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
(2S, 5R)-2-[diflo(oxetan-3-yl)metyl]-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(28, 5R)-2-(clometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
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(2R, 5R)-7-oxo0-2-[(triflometyl)sulfanyl]-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(2S, 5R)-7-ox0-2-[(triflometoxy)metyl]-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

(2S, 5R)-2-flo-7-ox0-1, 6-diazabixyclo [3.2.1] octan-6-yl hydro sulphat;

va

(2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

va mudi dugc dung cia chung.

Céac muoi dugce dung duge wu tién cia cac hgp chat nay la cdc mudi ¢ nhom
SOsH, cu thé 1a cdc mudi amoni bac bdn, vi dy, cdc muoi tetrabutylamoni, va céc
muoi cua kim loai kiém, vi du, cadc mudi natri va kali. Cac muoi natri dugc néu dudi

day la duoc wu tién nhat:

Natri (28, 5R)-7-ox0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-7-ox0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2S,5R)-2-(diclometyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-7-ox0-2-(triclometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2S, 5R)-2-(flometyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2S, 5R)-7-ox0-2-(triclometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-2-(1,1-difloetyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;
Metyl (25, 5R)-3,3-diflo-3-(7-0x0-6-{[(sodiooxy)sulfonyl]oxy}-1,6-
diazabixyclo[3.2.1]octan-2-yl)propanoat;

Natri (25, 5R)-7-0x0-2-(2,2,2-trifloaxetyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;
Natri (2S, 5R)-2-[diflo(1,3-thiazol-2-yl)metyl]-7-oxo0-1,6-diazabixyclo[3.2.1]octan-
6-yl sulfat;

Natri (28, 5R)-2-(1,1-diflo-2-metoxyetyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat;

Natri (2S, 5R)-2-(1,1-diflo-2-hydroxyetyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat;

Natri (2S, 5R)-7-0x0-2-(2,2,2-triflo-1-hydroxyetyl)-1,6-diazabixyclo[3.2.1]octan-6-
yl sulfat;
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Natri (28, 5R)-7-0x0-2-(2,2,2-trifloetyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;
Natri (28, 5R)-2-[diflo(oxetan-3-yl)metyl]-7-o0xo0-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat;

Natri (28, 5R)-2-(clometyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2R, 5R)-7-oxo0-2-[(triflometyl)sulfanyl]-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat;

Natri (28, 5R)-7-ox0-2-[(triflometoxy)metyl]-1,6-

diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2R,5R)-2-flo-7-o0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat;

Natri (28, 5R)-2-flo-7-0x0-1, 6-diazabixyclo [3.2.1] octan-6-yl sulphat;

va

Natri (2R,5R)-2-clo-7-o0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat.

Céc hop chat dugc wru tién hon nita la:

(28, 5R)-7-o0x0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5SR)-7-0x0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5R)-2-(diclometyl)-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5R)-2-(flometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(28, 5SR)-2-(1,1-difloetyl)-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(2S,  5R)-2-[diflo(1,3-thiazol-2-yl)metyl]-7-o0xo-1,6-diazabixyclo[3.2.1]octan-6-yl
hydro sulfat;

(28, 5R)-2-(clometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

(2R, 5R)-7-oxo0-2-[(triflometyl)sulfanyl]-1,6-diazabixyclo[3.2.1]octan-6-yl hydro
sulfat;

(28, 5R)-7-0x0-2-[(triflometoxy)metyl]-1,6-

diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
(2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

(2S, 5R)-2-flo-7-0xo0-1, 6-diazabixyclo [3.2.1] octan-6-yl hydro sulphat;

va

(2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

va muoi dugc dung cua chung.
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Céac muodi duoc dung dugc uu tién cia cac hgp chat nay 1a cdc muodi & nhom
SO;H, dic biét 1a cdc muoi amoni bac bon, vi dy, cdc mudi tetrabutylamoni, va cac
mudi ciia kim loai kiém, vi du, cac mubi natri va kali. Cac muodi natri dugc néu dudi

day 1a dwoc wu tién nhat:

Natri (28, 5R)-7-ox0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-7-ox0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28,5R)-2-(diclometyl)-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-2-(flometyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-2-(1,1-difloetyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;
Natri (28, 5R)-2-[diflo(1,3-thiazol-2-yl)metyl]-7-o0xo0-1,6-diazabixyclo[3.2.1]octan-
6-yl sulfat;

Natri (285, 5R)-2-(clometyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2R, 5R)-7-oxo0-2-[(triflometyl)sulfanyl]-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat;

Natri (28, 5R)-7-ox0-2-[(triflometoxy)metyl]-1,6-

diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat;

Natri (28, 5R)-2-flo-7-0x0-1, 6-diazabixyclo [3.2.1] octan-6-yl sulphat;

va

Natri (2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat;

Céc hop chit duoc wu tién nhét trong d6 R 12 khong phai 1a halogen la:
(28, 5R)-7-0x0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;
(28, 5R)-7-0x0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat; va
(28,5R)-2-(diclometyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulfat;

va muoi dugc dung cia chung.

Céac muoi duge dung dugc vu tién cta cac hop chat nay la cdc mudi & nhom

SOsH, dic biét 1a cdc mudi amoni bac bon, vi du, cdc mudi tetrabutylamoni, va céc
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mubi ctia kim loai kiém, vi du, céac mudi natri va kali. Cac mubi natri duoc néu dudi
day la dugc uu tién nhét:

Natri (28, 5R)-7-ox0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat;

Natri (28, 5R)-7-0x0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat; va
Natri (25,5R)-2-(diclometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat.

Céc hop chit duoc uu tién nhét trong d6 R 1a halogen la:
(2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;
(28, 5R)-2-flo-7-0xo0-1, 6-diazabixyclo [3.2.1] octan-6-yl hydro sulphat;
(2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

va muoi dugc dung cua chung.

Cac mudi duge dung duoc wu tién cia cac hop chit nay 13 cac mubi & nhém
SOsH, dac biét 1a cac mubi amoni bac bdn, vi du, cac mubi tetrabutylamoni, va céac
mubi cta kim loai kiém, vi du, cac mudi natri va kali. Cac mudi natri duoc néu dudi
day 1a dwoc wu tién nhat:
Natri (2R,5R)-2-flo-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat;b
Natri (28, 5R)-2-flo-7-0x0-1, 6-diazabixyclo [3.2.1] octan-6-yl sulphat;
Natri (2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat.

Quy trinh téng hop
Céc hop chét theo sang ché (ddc biét 1a cac hop chit c6 cong thue (1), cong
thirc (I) hodc cong thirc (IIT) trong d6 R khong 1a halogen) ¢6 thé dugc téng hop theo

so do A sau:
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Me;SO'T, NaH

. R,
Ry, DMSO, THF %, 1) MsOH, LiCl, THF Ru,,
,' 2) BnONH,, HCl, NHBoc
/@ NH B$ O NaOAc (nusc), EtOH A |\ll
OBn

—Qt. Cl
@) /(Z\o o

R W, R ///h,
1) MsOH, EtOAc O\ INaBH(OAc)s, H,SO;, EtOAC Q
2) KHCO;(ueey  HN \[Tl HN NH
OBn

2) Axit oxalic, EtOAc, axeton
OBn

® 3)

R/,/ R///,,
1) KHCO;(nuée). MeTHF '
N N
2) triphosgen, . NEt;, MeTHF N
N osos

O
©) @

So dd A

BOC-pyrolidinon (2) c6 thé dugc phan tng véi chét phan g sulfoxoni ylit
dé tao ra tai chd hop chét ylit m& vong méi (6). Viéc proton hoa tao ra cac loai
sulfoxoni dién tich duong ma dugc t4n céng mot cach i nhan béi cac anion clorua,
din dén sy mit DMSO va tao ra clometyl keton ma ngung tu véi O-benzyl
hydroxylamin dé tao ra oxim (7). San pham nay khong can phai tich ma c6 thé duoc
xir Iy v6i axit dé loai b nhém bao vé BOC va khi kiém héa sy vong hoa ty phat sé
x4y ra v6i sy mat chinh thtrc axit HCI dé tao ra vong dugc mo rong (8). Sén phidm
nay ciing khong cin phai tich ma su khir chon loc 1ap thé déi véi lién két doi oxim,
sau do6 1a su tao thanh mubi véi axit oxalic da tao diéu kién cho viéc tach piperidin
(3). Su vong hoa bang cach sir dung triphosgen lam ngudn phosgen tao ra hgp chét
ure hai vong (9) sau d6 sy khir benzyl hoa va sulfonat hoa tao ra hgp chét c6 cong
thire (). Nhém R ¢6 thé dugc bao vé bang cach sir dung cdc phuong phéap bao vé
thich hop, néu can. Céc chi tiét khac lién quan dén cac con duong tong hop, va céac
so db téng hop khéac dé tao ra cac hop chét theo sang ché dugc néu trong phan phuong

phap tong hop chung duéi day.
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So dd A thé hién cac con duong tong hop cac hop chit theo sang ché c6 cong
thie (I1). Céac hop chét theo séng ché c6 cong thuc (III) ¢6 thé duoc diéu ché biang
cach st dung phuong phap héa hoc twong tu nhung bét dau tir chit dong phan khong

d6i quang cuia cong thirc (2), tirc 1a ¢6 cong thic (2A):

R

Boc o)
(24A)
Céc hop chét co cong thire (IT) va cong thire (IIT) trong d6 R 1a halogen ¢ thé
duogc téng hop tir tién chat axit carboxylic theo so dd B duéi day (dugc thé hién ddi

v6i cac hop chét c6 cong thire (I1):

(0] OH F
N 0 N
0 N
o N ~o
o~ \[ j
O OH Cl
N () !
0 N

(1) AgF, Selectfluor
(ii)  Pb(OAc)4, LiCl
Sodo B
Nguyén liéu ban d4u trong so dd B twong ung véi hop chat (9) trong so do A
va ¢6 thé duoc téng hop theo so dd A, bit dau tir hop chét c6 nhém chirc carboxyl
(2). Cac hop chit halo dugc thé hién trong so dd B c6 thé dugc chuyén hoa tir
dang -OBn thanh dang -OSOs3" thong qua su khir benzyl hoa va sulfonat héa nhu dugc

md ta trén day va trong phan vi du thuc hién sdng ché. Céc hop chat twong tng c6
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cong thirc (III) c6 thé dugce didu ché bit dau tir chét dong phan 1ap thé ciia nguyén

liéu ban dau.

Céc tac gia dd phat trién phuong phap hoa hoc méi dugc thé hién trén so d6 B
dé tao ra cac hop chit halo theo séng ché. Trong khi su chuyén héa khir carboxyl dbi
vOi cac axit aryl hodc alkyl carboxylic thanh cac aryl hodc alkyl halogenua d& duogc
biét trong nhiéu nam (vi du, xem Hunsdiecker va Hunsdiecker (1942, Chem. Ber.,
75, 291)), thi chi nhitng ndm gan day khdi niém ban dau vé viéc cho axit carboxylic
phan g véi mubi bac va brom méi duge phat trién. Vi du, Li et al (2012, JACS,
134, 10401) da bao c4o cac didu kién rat nhe dé chuyén hoa cac alkyl axit thanh céc
alkyl florua bang cach sir dung bac nitrat x(ic tic va Selectfluor™. Tac gia Li da dua
vao mdt vi du v& nhém chire F-CH»-N-CO rat hiém, nhung day chi 1a trong truong
hop dic biét trong d6 c6 hai nhém carbonyl trén mot nguyén tir nito, loai bé mot cach
hiéu qua cip electron don 1€ cta nito thong qua sy khir dinh vi rng rai i voi cac
oxy cua cac nhém cacbonyl. Co rat it vi du vé nhém chiic nay véi chi mot nhém
cacbonyl trén nguyén tu nito, va tham chi chung bi gié1 han ¢ cac chat trung gian
phan ng dung cho cac phan ng loai glycosyl hoa, tién hanh théng qua su tao thanh
imini sau d6 dép tit ion imini bing rwou (2016, Organic Letters, 18, 9890). Cac tac
gi4 sang ché da phat hién ra rang xu huéng clia phan ti bi phan méanh va phéan hiy c6
thé dugc khic phuc bang cach t4 chirc nhém chire sao cho su kiém soat hoa hoc 1ap
thé c6 thé khac phuc duge xu huéng phan ung tu nhién nay. Trong truong hop vé
tinh 6n dinh cta cac hop chét theo sang ché, su 6n dinh héa c6 thé duogc dua vao béng
con duong phin hiy thong qua cac nhém imini theo “lién két doi dau cau”
(“bridgehead double bond”). Viéc khong thé tao thanh lién két doi dau cau dau tién
dd duoc thdy boi Bredt (1902, “UebeR laomere Dehydrocamphersiuren,
Lauronolsiuren und Bihydrolauro-Lactone", Ber. Deutsch. Chem. Ges., 35, 1286
1292) va sau d6 duoc hop 1y hoa bang cach st dung ly thuyét orbital phan tir ma doi
hoéi su chdng chéo v& khong gian t6t cua cic p-orbital dé tao thanh lién két d6i. Tinh
huéng nhu vay ton tai d6i v6i cac hop chét halogen hoa theo séng ché. Nhom thé clo
dwoc diéu ché mot cach twong tu bang cach halogen héa khir carboxyl sir dung cac
diéu kién phan ung Kochi chuén 14 chi tetraaxetat va lithi clorua (J.K. Kochi, 1965,

JACS, 87,2500).
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Ché pham va t6 hop

Céc hop chit theo sang ché c6 thé duogc cung cip trong durgc pham, dugc pham
nay chira hop chit theo séng ché cung v6i chat mang hoic chét pha lodng duoc dung.
Pién hinh 13, dugc pham nay chira t6i 85% khéi lugng hop chit theo sang ché. Pién
hinh hon 13, n6 chua t6i 50% khéi lwong hop chat theo sang ché. Cac dugc phdm
dugc wu tién 1a vo6 trung va khong c6 tdc nhan gay s6t. Hon nita, néu cc dugc pham
duoc dé xuét boi sang ché chira hop chét theo séng ché ma c6 hoat tinh quang hoc,

thi hop chét theo séng ché dién hinh 1a chit ddng phan quan hoc hau nhu 14 tinh Kkhiét.

Nhu duoc giai thich trén day, cac hop chit theo sang ché 1a hiru dung trong
viéc diéu tri hodc phong ngira bénh nhiém khudn. Dic biét 13, chung 1a cac chét trc
ché enzym SBL va do d6 la hitu dung d8 loai bo hodc giam kha ning khang chét
khang sinh ctia vi khuin Gram am. C4c hop chét nay c6 thé duoc sir dung mdt minh
hodc ching c6 thé dugc st dung trong liéu phéap két hop véi cac chét khang sinh, dé
tang cuong tac dung cua chét khang sinh. C4c hop chét nay ciing c6 thé dugc sir dung
két hop v6i cac chét we ché MBL, dic biét 1a khi vi khuén gay bénh nhiém khang lai
viée diéu tri bing mot minh chat khang sinh va kha ning khang nay 13, hodc dugc

nghi ngo 1a, do it nhit mét phan bdi cac enzym metallo-B-lactamaza.

Do d6, sang ché con dé xuat td hop cta (i) hop chét theo sang ché; va mot hoic
nhiéu trong sb (ii) chat trc ché metallo-B-lactamaza (MBL); va (iii) chét khang sinh.

Céc t0 hop nay ciing c6 thé chira cac hoat chat khac néu muon.

Trong cac to hgp theo sang ché, mdi hoat chit c6 thé duoc cung cap trong mot
ché phém phéi ché don hoic mét hoic nhiéu hoat chét c6 thé duoc phéi ché riéng r€.
Néu duoc phdi ché riéng r&, hai hodc nhiéu hoat chét c6 thé dugc ding dong thoi
hoic riéng r&. Céac hoat chit ma dugc phéi ché riéng ré c6 thé dugc cung cip & dang
kit, tily ¥ cting v6i huéng dan st dung chung. Vi du, kit nay c6 thé chira (i) ché phdm
chira hop chét theo sang ché; va mot hoic ca hai trong s6 (ii) ché phdm chira chét
khang sinh va (iii) ché phim chira chat trc ché MBL, tuy y ciing v6i huéng dan st
dung ching. Néu hai hodc nhiéu hoat chat dugc phéi ché cung nhau, thi hai hodc
nhiéu hoat chat nay c6 thé dugc cung cip dudi dang dugc pham. Do d6, duoc pham

nay c6 thé chira (i) hop chét theo sang ché nhu duge mo ta & day; (ii) chét mang hodc
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chét pha loang dugc dung; va tiy y mt hodc ca hai trong s (iii) chat khang sinh; va

(iv) chat trc ché metallo-B-lactamaza (MBL).

Do d6, hop chét theo sang ché va chét khang sinh c6 thé dugc phéi ché cing
nhau hodc riéng ré& v4i nhau. Hon nita, hop chét theo sang ché va chét e ché MBL
¢6 thé dwoc phdi ché cling nhau hoic riéng ré v6i nhau. Néu tit ca ba hoat chét nay
déu c6 mat thi hop chét theo séng ché, chét e ché MBL va chét khang sinh mdi chit
¢6 thé dugc cung cip trong ché pham phdi ché don, hodc ching c6 thé dugc phdi ché
riéng r&. Cach khac, hai trong s6 céc thanh phén nay c6 thé dugc cung cap duéi dang
ché phdm phbi ché don va thanh phén con lai ¢6 thé duge cung cAp riéng r&. N6i cach
khéc, hop chét theo sang ché c6 thé dugc phbi ché vai chit trc ché MBL va chat khang
sinh; hodc hop chét theo sang ché co thé dugc phdi ché véi chat ché MBL trong
khi chat khang sinh dugc cung cp riéng r&; hoac hop chét theo sang ché c6 thé dugc
phdi ché véi chat khang sinh trong khi chét (rc ché MBL dugc cung cép riéng ré&; hodc
chét trc ché MBL ¢6 thé duge phdi ché vai chit khang sinh trong khi hop chét theo
sang ché dugc cung cap riéng ré; hoac hop chét theo sang ché, chat trc ché MBL va

chét khang sinh mdi chat c6 thé duoc phoi ché riéng r&.

Tét hon 13, chat khang sinh ma dwgc dung cung véi hgp chét theo sang ché,
hodc dugce sir dung trong céc td hop hoic cic ché pham theo sang ché, 1a chat khang
sinh B-lactam. T4t hon nita 13, chét khang sinh 12 chat khang sinh p-lactam dugc chon
tr cac carbapenem, penicillin, cephalosporin va penem; hoac chit khang sinh 1a
aztreonam. Vi du vé cdc chit khang sinh carbapenem bao gdbm Benapenem,
Imipenem, Meropenem, Ertapenem, Doripenem va Biapenem. Vi du vé cac penicillin
bao gdbm Amoxicillin, Ampicillin, Ticarcillin, Piperacillin va Cloxacillin. Vi du veé
cac cephalosporin bao gdbm Cefepime, Cefazolin, Cefiriaxone, Ceftazidine va
Ceftobiprole. Vi du vé cac penem bao g6m Faropenem. Cac chét khang sinh khéc bao
gdm tobramycin, neomycin, streptomycin, gentamycin, tazobactam, rifampicin,
ciprofloxacin, amikacin, colistin, aztreonam va levofloxacin. Tt hon 14, chét khéng
sinh B-lactam la aztreonam hodc chit khang sinh carbapenem, tot hon nira 1a
biapenem, imipenem hodc meropenem. Theo mot khia canh, biapenem la chét khang
sinh carbapenem duoc uu tién. Theo khia canh khac, meropenem la chét khang sinh

carbapenem dugc uu tién. Theo khia canh dugc wu tién khac, chét khéang sinh (-
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lactam 1a chat khang sinh carbapenem, tot hon nita la imipenem hodc meropenem, tot

nhat 1a meropenem.

Néu chét tc ché MBL ¢6 mat trong cac td hop hodc céc ché pham theo sang
ché, hodc duoc dung cling véi hop chét theo sang ché, thi chét trc ché MBL 14 t6t hon
1a hop chit nhu duwgc md td trong WO 2014/198849, GB2533136,
PCT/EP2018/069827 (s6 cong bd 1a WO 2019/016393) hodc EP18290056.3.

T&t hon 13, chét G ché MBL 12 hop chit c6 cong thirc (A), hodc mudi dugce

dung cua no,

( RZA)m - R*A
2 z PRe RSA
O§\5 n \LA \(T P g
\ R3A R7A RSA
S NH
<
(0)
N \R‘IA
(0]
[Cong thire (A)]

trong do
o R! duoc chon tir H, R va -CH,OC(O)R'™®, trong d6 R'® dugc chon tir nhom
C1 dén C4 alkyl khong dugc thé va phenyl;

o @ 1a nhém vong dugc chon tir nhém Ce dén Cio aryl, heteroaryl c6 5 dén 10

canh, va cdc nhém vong cacbon va di vong c¢o tur 4 dén 10 canh;

o mbdi R*A doc 1ap dugc chon tur:

(i)  halo hoac R%;

(ii))  Cisalkyl, O(Ci2 alkyl), S(C13 alkyl), SO(C1-3 alkyl) hodc SO2(Ci-3 alkyl),
bt ky nhém nao trong s6 cac nhém nay co thé tiy y duoc thé bang 1, 2
hodc 3 nhém thé halo va/hogc mot nhom thé R®; va

(iii) NR*C(O)R®, va NR2C(O)NRPRS, trong d6 mdi R? va R® doc 1ap dwoc chon
tir hydro va nhém Ci.2 alkyl khong dugc thé va mdi R¢ 1a nhém Ci-; alkyl
khong dugc thé;

va
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e mdi R® doc lap duoc chon tir CN, OH, -C(O)NRRE -NRRE,
NRIC(NR')R'2, -C(NR!)NR''R'?, va -NRI’C(NR'")NR?R"3; trong d6
mdi trong s6 Rf va Re doc 1ap 1a H hodic nhém Ci-2 alkyl khong dugc thé;

mla0, 1,2 hoac3

R3A duoc chon tir hydro va nhém C; dén Cs alkyl ma khong duoc thé hodc

dugc thé bang 1,2 hodc 3 nhoém thé duge chon tir halogen, -OR?, va -NR!R!;

nla 0 hodc 1

72 1a lién két hodc duoc chon tir -NR'°C(0)-, -C(O)NR!-, -NR'’C(O)NR!!-,

-NR!’C(0)0-, -OC(O)NR', -NR'’C(0)S-, -SC(O)NR!?, -NR’C(NR'")-,

_C(NR')NR!'-, -NRIC(NR!)NR2-, -NRI’C(N*R!'R12)-, -(N*R!°R')NR 2,

_NRIC(N*R!'RIZ)NR -, _NR!C(NR')O-, "OC(NR!)NR!,

NRI’C(N*RIR12)0-, -OC(N*RIR'NR -, -NRI°C(NR!1)S-, -C(NR!®)NR!",

_NRIC(N*RIR1)S-, -SC(N*RI’R')NR'2-, -C(O)NR'S-, -NR'’C(O)NR'-,

-OC(O)NR',  -SC(O)NRP, -C(NR!)NR -, -NRI’C(NR!")NR®-,

[CN*RI'RINRS., NRIOC(N*R!RIZ)NRS-, " OC(NRIO)NR'S,

S OC(N'RIR'NR -, -SC(NR!*)NR', va -SC(N*RIRMNR -,

LA 1a lién két hodc duogc chon tir Ci4 alkylen, Ca.4 alkenylen, C2-4 alkynylen,

Ci1- alkylen-(Cs.exycloalkylen)-Ci3 alkylen, Ci4 alkylen-(Cs.exycloalkylen)

va (Cs.sxycloalkylen)-Ci.4 alkylen, trong d6 L khong dugc thé hodc dugc thé

bing 1 hodc 2 nhém thé duge chon tir halogen, -OR, va -NR'R'; hoac L 1a

-C(R1%=N-;

XA 1a lién két hodc, néu L khéng phai 1a lién két hodc -C(R')=N-, X 1a lién

két hodc dugce chon tir -NR!-, -O-, -NR'’C(NRM)-, va -C(NR!?%)-;

pla0hoac 1;

R* duoge chon tir H, -CN va nhém C; dén Cs alkyl ma khong dugc thé hodc

duoc thé béng 1, 2 hoic 3 nhém thé duoc chon tur halogen, -OR!,

-NR!’R!, va -CN;

hodic R* két hop clng v6i R cling véi cac nguyén tir ma chung lién
két, tao thanh nhém di vong ¢6 5 dén 6 canh c6 it nhét mot nguyén tir cacbon

bdo hoa trong vong, nhém di vong nay khong dugc thé hodc duoc thé bang 1

hoac 2 nhom thé dugc chon tir nhém C; dén C, alkyl khong dugc thé, halogen,

-OR!? -NR!’RM, va -CN;
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o R% dugc chon tr H, -CN va nhém C; dén Cs alkyl ma khong dugc thé hogc
dugc thé bang 1, 2 hodc 3 nhém thé dwugc chon tir halogen, -OR!,
-NR!R'" va -CN;

hodc R34 két hop cling v6i R* cling vé6i cdc nguyén tr ma chung lién
két, tao thanh nhom di vong ¢6 5 dén 6 canh c6 it nhét mot nguyén tr cacbon
bédo hoa trong vong, nhom di vong nay khong dugce thé hodic duoc thé bang 1
hodc 2 nhém thé duge chon tir nhém Cy dén Co alkyl khong duoc thé, halogen,
-OR!% -NR!R! va -CN;

hodc R két hop cing v6i R® cling v6i cdc nguyén t ma ching lién
két, tao thanh nhém di vong c6 5 dén 6 canh c6 it nhit mot nguyén tir cacbon
bdo hoa trong vong, nhom di vong nay khong dugc thé hodc duoc thé bang 1
hoiic 2 nhoém thé duge chon tir nhém C; dén Cs alkyl khong duge thé, halogen,
-OR!, .NR!°R!!, va -CN;

o R® duoc chon tit H, -CN va nhém C; dén Cs alkyl ma khong dugce thé hodc
dwoc thé bing 1, 2 hoic 3 nhém thé dugc chon tir halogen, -OR!?,
-NRIR!!, va -CN;

hodc R® két hop cling v6i R¥ cling vé6i cac nguyén tir ma ching lién
két, tao thanh nhom di vong c¢6 5 dén 6 canh c6 it nhat mdt nguyén ti cacbon
bio hoa trong vong, nhém di vong ‘na‘ly khong duge thé hodc duge thé bang 1
hodc 2 nhém thé duge chon tir nhém Cy dén C, alkyl khong duogc thé, halogen,
-OR! -NR!“R! va -CN;

hoic R két hop cing v6i R néu c6 mit cling véi cdc nguyén tr ma
ching lién két, tao thanh nhom di vong ¢ 5 dén 6 canh c6 it nhét mot nguyén
t cacbon bdo hoa trong vong, nhém di vong nay khong dugc thé hodc duoc
thé bang 1 hodc 2 nhoém thé dugc chon tir nhém C; dén C; alkyl khong duoc
thé, halogen, -OR!®, -NR!R!!, va -CN;

o R néu c¢6 mit duoc chon tir H, -CN va nhom Ci dén Cs alkyl ma khong dugce
thé hodc duoc thé biang 1, 2 hodc 3 nhom thé dugc chon tir halogen, -OR'?,
-NR'"R!!, va -CN;

hodc R™ két hop cung véi R% cling véi cac nguyén tir ma chung lién

két, tao thanh nhém di vong c¢6 5 dén 6 canh c6 it nhdt mot nguyén tir cacbon

bdo hoa trong vong, nhom di vong nay khong duoc thé hodc duogc thé bang 1
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hoac 2 nhém thé duogc chon tir nhém Cy dén C, alkyl khong dugc thé, halogen,
-OR!, .NR!'R!!, va -CN;

o mdi R RN, R R vaRM doc 1ap 1a H hoac metyl;

o mdiR" doc 1ap 1a nhém Ci dén Ca alkyl dugc thé hodc Co dén Cy alkyl khong
dugce thé, trong d6 néu R'® 1a nhom alkyl duge thé thi nhém alkyl nay duoc
thé bang 1, 2 hodc 3 nhom thé ddc 1ap duge chon tir halogen, CN, OR'? va -
NRIOR!!.

T4t hon niva 13, chét e ché MBL 1a hop chét c6 cong thirc (A), hodc mubi dugc dung
cua no, trong do:
e R“IaH;
e (@A dugc chon tir phenyl, xyclohexan, piperidin, pyridazin, pyridin va thiazol;
e mlal hoac 2;
e mbi R* doc 1ap duoc chon tir:
o halo, CN, OH, -C(O)NRRe, -NR'RE; trong d6 mdi trong s6 Rf va R#
doc lap 1a H hodc metyl; va
o Ci-2 alkyl, O(Ci-2 alkyl), S(Ci1-2 alkyl), SO(Ci-2 alkyl) bét ky nhém nao
trong s6 cac nhom nay c6 thé tuy y duoc thé bang 1, 2 hodc 3 nhém thé
duoc chon tir halo, CN, OH;
e nlao;
e 72 dugc chon tir -NR'°C(0)-, -C(O)NR!-, va -NR!°C(O)NR*!-;
e 1.A1alién két hodc duogc chon tir Ci.3 alkylen va Ca.3 alkenylen.
o XAlalién két;
e pla0;hoicplalvaR™I1aH;
e R¥“IaH;
e R duoc chon tir H, -CN va C; dén C» alkyl ma khong dugce thé hoac duogc
thé bang 1, 2 hodc 3 nhém thé halo va/hodc mot nhém thé -NR!R!" H; va
e R I1aH.

Tét hon nita 13, chat (rc ché MBL 12 hop chét c6 cong thirc (A) duoc chon tur:
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axit 5-[[4-[(2-guanidinoaxetyl)amino]-3-(triflometoxy)phenyl]-
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-[[(2-guanidinoaxetyl)amino|metyl]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-flo-4-(guanidinometyl)phenyl|sulfonylamino]thiazol-4-carboxylic;
axit 5-[[3-flo-4-(2-guanidinoetylsulfanylcarbonylamino)phenyl]-
sulfonylamino Jthiazol-4-carboxylic;

axit 5-[[4-[2-[(2-amino-2-imino-etyl)amino]-2-oxo-etyl]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-carbamoyl-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-xyano-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-
4-carboxylic;

axit 5-[[3-flo-4-(2-guanidinoetoxycarbonylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[(4-guanidinophenyl)sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[2-(2-carbamimidoylhydrazino)-2-oxo-etyl]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[3-clo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-4-
carboxylic;

axit 5-[[4-[(2-guanidinoaxetyl)amino]-3-metoxy-phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[4-[[2-(2-carbamimidoylhydrazino)axetyl]Jamino]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[4-[[(2E)-2-(carbamimidoylhydrazono)axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)axetyl]amino]-3,5-diflo-
phenyl] sulfonylamino]thiazol-4-carboxylic;

axit 5-[[6-[(2-guanidinoaxetyl)amino]pyridazin-3-yl]sulfonylamino]thiazol-

4-carboxylic;

51



42405

axit 5-[[4-[(2-amino-2-imino-etyl)carbamoylamino]-3-flo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[3,5-diflo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[4-[(3-amino-3-imino-propanoyl)amino]-3,5-diflo-
phenyl]sulfonylamino] thiazol-4-carboxylic;

axit 5-[[4-[[3-(dimetylamino)-3-imino-propanoyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-[(2-guanidinooxyaxetyl)amino [phenyl]sulfonylamino]-
thiazol-4-carboxylic;

axit 5-[[3-flo-4-[[3-imino-3-(metylamino)propanoylJamino]phenyl]-
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[3-(4,5-dihydro-1H-imidazol-2-yl)propanoylamino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[|2-[(2-guanidinoaxetyl)amino]thiazol-5-yl]sulfonylamino]thiazol-4-
carboxylic;

axit 5-[[4-[[2-[(N-xyanocarbamimidoyl)amino]axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[3-flo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]thiazol-4-
carboxylic;

axit 5-[[3-flo-4-[[2-(morpholin-4-carboximidoylamino)axetyl]Jamino]-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[(3-amino-3-imino-2-metyl-propanoyl)amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-yl)axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-(carbamimidoylcarbamoylamino)-3-flo-
phenyl]sulfonylamino]thiazol-4-carboxylic;

axit 5-[[4-[[(2R)-2-guanidinopropanoyl]amino]phenyl]sulfonylamino]-

thiazol-4-carboxylic;
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e axit 5-[[3,5-diflo-4-[(2-guanidinoaxetyl)amino|phenyl]sulfonylamino]-
thiazol-4-carboxylic;

e axit 5-[[4-[(4-amino-4-imino-butanoyl)amino]-3-flo-
phenyl]sulfonylamino]|thiazol-4-carboxylic;

e axit 5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)axetyl]Jamino]-2,5-diflo-
phenyl] sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[2,5-diflo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

e axit 5-[[3-flo-4-[[2-[(N-metylcarbamimidoyl)amino]axetylJamino]phenyl]
sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[3-flo-4-[[2-(2-iminoimidazolidin-1-yl)axetyl]amino]phenyl]-
sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[[2-[carbamimidoyl(metyl)amino]axetyl]amino]-3-flo-phenyl]
sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[[2-[[N-(2-aminoetyl)carbamimidoyl]amino]axetyl|Jamino]-3-flo-
phenyl]sulfonylamino|thiazol-4-carboxylic;

e axit 5-[[5-flo-6-[(2-guanidinoaxetyl)amino]-3-pyridyl]sulfonylamino]thiazol-
4-carboxylic;

e axit 5-[[3-flo-4-(3-guanidinopropanoylamino)phenyl]sulfonylamino]thiazol-
4-carboxylic;

e axit 5-[[4-[(3-amino-3-imino-propanoyl)amino]-3-flo-
phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[3,5-diflo-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]-
thiazol-4-carboxylic;

e axit 5-[[3-flo-4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-4-
carboxylic; va

e axit 5-[[4-[(2-guanidinoaxetyl)amino]phenyl]sulfonylamino]thiazol-4-
carboxylic;

va muoi dugc dung cia chung.

Céc hop chét c6 cong thirc (A) va mubi dugc dung cia ching dugc mo ta trong
WO 2019/016393.
53



42405 54/125

Céch khéc, chit trc ché MBL ¢6 thé tét hon 1a hop chit c6 cong thirc (B), hodc

muoi dugc dung cua no,

RﬂB /YB__AB_(RZB) 5
N—so0,
S
AN P
R‘]B N
OH
[Cong thure (B)]

trong do
e R 14 hydro, halo, CN, R1?8, OR!22, SR hojzc NR'2PR13®
o trong d6 R12B 1a C16 alkyl tiy ¥ dugc thé bing mot hodc nhiéu nhém thé
R#; phenyl hodc heteroaryl c6 5 dén 6 canh, mot trong hai nhém nay c6
thé ty y duoc thé bing mot hodc nhidu nhém thé R®B; hodc nhom
xycloalkyl ¢6 3 dén 6 canh hoic heteroxyclyl c6 3 dén 6 canh, mot trong
hai nhém nay ty ¥ duoc thé bing mot hodc nhidu nhém thé R°P;
= mdi R® doc lap 1a halo, CN, OH hoic OC1.4 alkyl tiry y dugce thé bang
mot hoac nhiéu nhém thé duoc chon tir halo va OH;
= mdi R®® doc 14p 1a halo, CN, OH hodc Ci.4 alkyl hodc OCi.4 alkyl mot
trong hai nhém nay c6 thé tlly y dugc thé bang mot hodc nhiéu nhom
thé dugc chon tir halo va OH;
» mdi R® ddc 1ap 1a halo, CN, OH, oxo hodc Ci-4 alkyl hodc OCi.4 alkyl
tuy y dugc thé bang mot hoic nhiéu nhém thé duge chon tir halo va
OH;
o RU B3 hydro hoic C1.6 alkyl tiy y duoc thé bing mdt hoge nhiéu nhém
thé R? nhu dugc dinh nghia trén day;
e YB la lién két don, -Ci.4 alkylen- hodc -Ca.4 alkenylen-, mét trong hai nhém
nay c6 thé duoc thé bang nhém R!7; hodc
-C1.4 alkylen-O-; -C1.4 alkylen-N(R®®)-; -N(R®B)-; -C1.4 alkylen-C(O)N(R®?)-;
-C1.4 alkylen-N(R?P)C(O)- hodc -N(R?®?)C1.4 alkylen-; trong do6
o RI!7B13 ORB, NRBR™B, NRBC(O)R™, C(O)NRBR™E, C(O)OR™;

o mdi R® va R™8 doc 14ap 1a H hodc Cis alkyl; va
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o R3B1a hydro hoic Ci alkyl hodc -C(O)Ci.s alkyl mot trong hai nhém
nay tily ¥ duge thé bing mot hodc nhiéu nhom thé R%; va

o cac chudi C14 alkylen c6 thé tiry y dugc thé bang mot hodc nhiéu nhém
thé ReB;

o mbi R va R doc 1ap 1a halo, CN, OH hodc OC1.4 alkyl tuy y duoc
thé bang mot hodc nhidu nhém thé duge chon tir halo va OH;

e AP ]anhom vong dugce chon tir aryl ¢ 6 dén 10 canh, heteroaryl c6 5 dén 10
canh hodc nhom carboxyclyl hoac heteroxyclyl c6 3 dén 10 canh;

o nBlatr0dén4;

e mbdi R  doc lap duoc chon tr R3B; hoic
Ci4 alkyl, Ca4 alkenyl, O(C14 alkyl), S(Ci4 alkyl), SO(Ci4 alkyl) hodc
S02(C1.4 alkyl), bt ky nhom nao trong s6 cac nhom nay c6 thé tiry y duge thé
bing mot hodc nhiéu nhém thé R3®; hodc
C(O)OR®®; C(O)R®®; OR’®, NR‘BRB; NR*BC(O)R®E, NR*BC(O)NRER
hoic SONR?'PR??B;
hodic néu AB 13 bio hoa hoidc bdo hoa mot phin, thi R? ciing ¢6 thé 1a oxo;

e mdi R3® doc 14p 1a halo, nitro, CN, OH; hodc
-C(O)ORMB_ -C(O)NR!BR!B hogc -NRBR'*B; hoac
phenyl tily ¥ dugc thé bing mot hodc nhiéu nhém thé R7%; hogc
naphtyl tuy y duoc thé bang mot hoic nhiéu nhém thé R"; hoic
heteroaryl c6 5 dén 10 canh tlly y dugc thé bang mot hodc nhidu nhom thé R7;
hoac
carboxyclyl c6 3 dén 8 canh tuy y duogc thé béng mot hoac nhiéu nhém thé
R’B; hoac
heteroxyclyl c6 3 dén 8 canh tily ¥ duoc thé bang mot hodc nhiéu nhém thé
duoc chon tir oxo va R7B;

o mdinhém trong sé RMB va R1*B doc 1ap 1a H, hodc Cr alkyl tuy y dugc
thé bang mot hodc nhiéu nhém thé duge chon tir halo va OH;

o mdi R doc 14p 1a halo, CN, OH; hodc Ci.4 alkyl hodc OCi.4 alkyl mot
trong hai nhom nay co thé tuy y duoc thé bang mot hoic nhiéu nhém
thé duoc chon tir halo va OH; hodc NRBRKB, trong d6 mdi RI® va R¥B

doc 1ap 1a H hodc Ci.4 alkyl;
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o mdi nhém trong s6 R va R??B 14 hydro hodc Ci.4 alkyl hodc R?!B va
R22B ciing v6i nguyén ti nito ma ching lién két ¢6 thé tao thanh vong
di vong ¢6 5 hodc 6 canh, tiy y chira mot nguyén tir khac loai nita dugc
chon tr N, O va S va tily ¥ duoc thé bang Ci.4 alkyl hodc halo;

e R*B1ahydro hoic Ci. alkyl tity y dugc thé bang halo, CN, OH, NRIPR*?; hodc
OC 1.4 alkyl ma c6 thé tuy y dugc thé bing mot hogc nhiéu nhém thé dugc chon
tir halo va OH; trong d6 mdi RI® va R*B dgc 1ap 12 H hoac Ci.4 alkyl;

e R’Blahydro, phenyl, heteroaryl c6 5 dén 6 canh, carboxyclyl c6 3 dén 8 canh
hodc heteroxyclyl ¢6 3 dén 8 canh; hodc
C1.6 alkyl tiy y duoc thé bang phenyl, heteroaryl c6 5 dén 6 canh, carboxyclyl
¢6 3 dén 8 canh hoac heteroxyclyl c6 3 dén 8 canh;
trong d6 cac nhom phenyl va heteroaryl tuy y dugc thé bang mot hodc nhidu
nhém thé R™® va cac nhém carboxyclyl va heteroxyclyl tuy y dugc thé bang
mot hodc nhiéu nhom thé REB va trong do:

o mdi R™® doc 1ap 1a halo, CN, OH hodc Ci.4 alkyl hodc OCi.4 alkyl mot
trong hai nhém nay c6 thé tiry y dugc thé bang mot hoic nhidu nhém
thé duoc chon tir halo va OH;

o mdi Re® ddc 14p 1a halo, CN, OH, oxo hodc Ci.4 alkyl hodc OCi.4 alkyl
thy v dugc thé bang mot hodc nhidu nhém thé duoc chon tir halo va
OH;

e RB 14 Ci alkyl thy y dugc thé bing mot hodc nhiéu R"™®, hodc phenyl hodc
heteroaryl ¢6 5 dén 6 canh mdt trong hai nhém nay tuy ¥ dugc thé bing mot
hodc nhiéu nhém thé RP;

o modi R doc 14p 1a halo, CN, OH, NHa, phenyl, pyridyl, COOH hodc
OC1.4 alkyl tiy ¥ duoc thé bang mot hoc nhidu nhém thé duge chon
tir halo va OH;

o mdiR® doc 1ap 1a halo, CN, OH, NH; hodc Ci.4 alkyl hodc OCi.4 alkyl
mot trong hai nhém nay cé thé tuy y duogc thé bang mot hodc nhiéu
nhém thé duge chon tir halo va OH;

e R!B 13 hydro, Ci4 alkyl thy ¥ dugc thé bing halo hodc benzyl ty y duge thé
bang halo.
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Tbt hon nita 13, chét tc ché MBL 1a hop chét co cong thirc (B), hodc mubi dugc dung

cua no, trong do

e R'Blahydro;
e YBlalién két don hoic -Ci.4 alkylen-;
e AP 1a nhom vong dugc chon tir phenyl, pyridyl, pyrazolyl, thiophenyl hodc
benzothiophenyl;
e nBlatlr0dén3;
e mdi R doc 1ap duoc chon tur
o halo, hoac khi A 1a bao hoa hodc bao hoa mot phé”ln, 0xo; hodc
o Ci4alkyl; hodc
o NR*BR’B trong d6 R*? 13 hydro ho#c Ci-4 alkyl va R3® 1a hydro; hoac
o NR*BC(O)R® trong d6 R*P 1a hydro hodc metyl, va R®® 1a Ci4 alkyl
tuy y dugce thé b%mg mot hodc nhiéu nhém thé doc 1ap dugc chon tur
OH, NH>, va OCi.4 alkyl; va
e R!B[a hydro.

Néu chét trc ché MBL 1a hop chit c6 cong thirc (B), thi chét tc ché MBL tét hon 1a

duoc chon tur:

axit 5-benzensulfonamido-1,3-thiazol-4-carboxylic;

axit 5-{[(3,5-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-(2,4,6-trimetylphenylsulfonamido)thiazol-4-carboxylic;

axit 5-{[3-(triflometyl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-(phenylmetylsulfonamido)thiazol-4-carboxylic;

axit 5-(3-metoxyphenylsulfonamido)thiazol-4-carboxylic;

axit 5-(2-phenyletylsulfonamido)thiazol-4-carboxylic;

axit 5-(thiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(4,5-diclothiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(2,5-diclothiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-(2-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-(4-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-(2-clo-5-(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;
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axit 5-(3,5-bis(triflometyl)phenylsulfonamido)thiazol-4-carboxylic;

axit 5-({[2-(triflometyl)phenyl]metyl } sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[(2-metylphenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-((2-nitrophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-{[(2-bromophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-(5-clothiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(5-phenylthiophen-2-sulfonamido)thiazol-4-carboxylic;

axit 5-(thiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-(2,5-dimetylthiophen-3-sulfonamido)thiazol-4-carboxylic;

axit 5-([1,1'-biphenyl]-2-ylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-aminophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-axetamidophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-benzamidophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit (E)-5-((2-styrylphenyl)metylsulfonamido)thiazol-4-carboxylic;

axit (E)-5-((2-(3-(dimetylamino)-3-oxoprop-1-en-1-
yl)phenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-([1,1'-biphenyl]-2-ylmetylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-(triflometoxy)phenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((3-(triflometyl)phenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((3-bromophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((3-xyanophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-((2-clophenyl)metylsulfonamido)thiazol-4-carboxylic;

axit 5-(4-nitrophenylsulfonamido)thiazol-4-carboxylic;

axit 5-({5-[5-(triflometyl)-1,2-oxazol-3-yl]thiophen-2-yl}sulfonamido)-1,3-
thiazol-4-carboxylic;

axit 5-(1-benzothiophen-2-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(5-metylthiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-[(5-bromothiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(1-benzothiophen-3-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(4-bromo-2,5-diclothiophen-3-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-({[(2-clophenyl)metyl]sulfamoyl}amino)-1,3-thiazol-4-carboxylic;
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axit 5-[({[3-(triflometyl)phenyl]metyl } sulfamoyl)amino]-1,3-thiazol-4-
carboxylic;

axit 5-[(3-bromothiophen-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[(2-iodophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[4-phenyl-5-(triflometyl)thiophen-3-yl]sulfonamido}-1,3-thiazol-4-
carboxylic;

axit 5-{[(2,3-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[(3,4-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-benzylsulfonamido-2-metyl-1,3-thiazol-4-carboxylic;

axit 2-metyl-5-(quinolin-8-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-benzensulfonamido-2-metyl-1,3-thiazol-4-carboxylic;

axit 5-{[(3,5-diclophenyl)metyl]sulfonamido}-2-metyl-1,3-thiazol-4-carboxylic;
axit 5-[(2-clophenyl)sulfonamido]-2-metyl-1,3-thiazol-4-carboxylic;

axit 2-metyl-5-[(2,4,6-trimetylphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(2,5-diclothiophen-3-yl)sulfonamido]-2-metyl-1,3-thiazol-4-carboxylic;
axit 5-{[(2-bromophenyl)metyl]sulfonamido}-2-metyl-1,3-thiazol-4-carboxylic;
axit 5-benzensulfonamido-2-phenyl-1,3 -thiazol-4-carboxylic;

axit 5-benzensulfonamido-2-etyl-1,3-thiazol-4-carboxylic;

axit 5-[(1-phenyletyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[6-(triflometyl)pyridin-3-yl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(2-phenoxyetyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[2-(1,3-diox0-2,3-dihydro- 1H-isoindol-2-yl)etyl]sulfonamido}-1,3-
thiazol-4-carboxylic;

axit 5-{[2-(2-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-({1-[5-(triflometyl)pyridin-2-yl]-1H-pyrazol-4-yl} sulfonamido)-1,3-
thiazol-4-carboxylic;

axit 5-[(2-clophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(pyridin-3-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(2,6-diclophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(xyclohexylmetyl)sulfonamido-1,3-thiazol-4-carboxylic;
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axit 5-[(4-metyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)sulfonamido]-1,3-thiazol-
4-carboxylic;

axit 5-[(1-phenylpropyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[2-(4-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-({2-[3-(triflometyl)phenyl]etyl } sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[2-(4-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-[(piperidin-1-sulfonyl)amino]-1,3-thiazol-4-carboxylic;

axit 5-[(phenylsulfamoyl)amino]-1,3-thiazol-4-carboxylic;

axit 5-{[benzyl(metyl)sulfamoyl]amino}-1,3-thiazol-4-carboxylic;

axit 5-[(4-axetamidophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-[(2-metoxyphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(1,2,3,4-tetrahydronaphtalen-1-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[(5-metyl-1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-(xyclopropylmetyl)sulfonamido-1,3-thiazol-4-carboxylic;

axit 5-{[(2-metoxyphenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[2-(2-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[2-(3-metoxyphenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[2-(3-clophenyl)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-[(2-metansulfonylphenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[metyl(phenyl)sulfamoyl]amino}-1,3-thiazol-4-carboxylic;

axit 5-{[4-(morpholin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(4-xyanophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-(pyridin-2-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(1-metyl-1H-imidazol-2-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(6-metoxypyridin-3-yl)sulfonamido]-1,3-thiazol-4-carboxylic;

axit 5-{[4-(1H-pyrazol-1-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(1-etyl-5-metyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[(2-clophenyl)metyl]sulfonamido}-2-(triflometyl)-1,3-thiazol-4-
carboxylic;

axit 5-{[(2-xyanophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
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axit 5-[(1-metyl-1H-pyrazol-3-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(1-metyl-1H-pyrazol-5-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-({1-[(benzyloxy)carbonyl]piperidin-4-yl}sulfonamido)-1,3-thiazol-4-
carboxylic;
axit 5-[(3-phenylpropyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[(2-clophenyl)metyl]sulfonamido}-2-metyl-1,3-thiazol-4-carboxylic;
axit 5-(2,3-dihydro-1H-inden-1-sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[4-(1-metyl-1H-pyrazol-5-yl)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[2-(1,2,3,4-tetrahydroquinolin-1-yl)etyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-{[2-(N-phenylaxetamido)etyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-(3-oxomorpholin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-(2-oxo-1,3-oxazolidin-3-yl)phenyl]sulfonamido}-1,3-thiazol-4-
carboxylic;
axit 5-[(1,2-dimetyl-1H-imidazol-4-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[(oxan-4-ylmetyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[({1-[(benzyloxy)carbonyl]piperidin-4-yl} metyl)sulfonamido]-1,3-
thiazol-4-carboxylic;
axit 5-{[4-(2-oxopyrolidin-1-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({1-[6-(triflometyl)pyridin-3-yl]-1H-pyrazol-4-yl} sulfonamido)-1,3-
thiazol-4-carboxylic;
axit 5-{[4-(1,3-oxazol-5-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[4-(1H-pyrazol-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[4-(piperidin-4-yl)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-[(4-propanamidophenyl)sulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-{[4-(2-hydroxyaxetamido)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({4-[(metylcarbamoyl)amino]phenyl}sulfonamido)-1,3-thiazol-4-
carboxylic;
axit 5-{[(2,4-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
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axit 5-{[(2-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[(2,3-diflophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[4-(2-metoxyaxetamido)phenyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2,5-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[(2,6-diclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-{[(2-clo-6-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2-clo-4-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({[2-clo-5-(triflometyl)phenyl]metyl} sulfonamido)-1,3-thiazol-4-
carboxylic;

axit 5-({4-[(dimetylamino)metyl]phenyl}sulfonamido)-1,3-thiazol-4-
carboxylic;

axit 5-{[(2,3,5-triclophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-{[(2,3-diclo-6-flophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({[2,3-diclo-6-(triflometyl)phenyl]metyl } sulfonamido)-1,3-thiazol-4-
carboxylic;

axit 5-{[(4-bromo-2-clophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-({2-[metyl(phenyl)amino]etyl } sulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-{[(4-nitrophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;

axit 5-[6-(piperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(metylamino)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(4-metylpiperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-(6-axetamidopyridin-3-ylsulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-{4-[(5-metyl-1,2-o0xazol-3-yl)amino]phenylsulfonamido}-1,3-thiazol-4-
carboxylic;

axit 5-(6-aminopyridin-3-ylsulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(6-clo-2H-1,3-benzodioxol-5-yl)metylsulfonamido]-1,3-thiazol-4-
carboxylic;

axit 5-{[(2-clo-6-nitrophenyl)metyl]sulfonamido}-1,3-thiazol-4-carboxylic;
axit 5-(quinolin-6-sulfonamido)-1,3-thiazol-4-carboxylic;

axit 5-[(2,3-dihydroindol-1-sulfonyl)amino]-1,3-thiazol-4-carboxylic;
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axit 5-(4-metansulfonylphenylsulfonamido)-1,3-thiazol-4-carboxylic;
axit 5-[3-(2-0xo0-1,3-oxazolidin-3-yl)phenylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[3-(2H-pyrazol-3-yl)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[2-(pyridin-3-yl)etylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[3-(3-oxomorpholin-4-yl)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[3-(2-oxopyrolidin-1-yl)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(piperidin-4-ylamino)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-(6-{[2-(dimetylamino)etyl]amino}pyridin-3-ylsulfonamido)-1,3-thiazol-
4-carboxylic;
axit 5-[(4-axetamidophenyl)metylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(piperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(4-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(3-aminopyrolidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(pyrolidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(3-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(1,4-diazepan-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[4-(pyrolidin-3-yloxy)phenylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(3-aminoazetidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-
carboxylic;
axit 5-[6-(piperidin-4-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-4-carboxylic;
axit 5-[6-(1,2,3,6-tetrahydropyridin-4-yl)pyridin-3-ylsulfonamido]-1,3-thiazol-
4-carboxylic;
axit 5-{6-[4-(2,2,2-trifloetyl)piperazin-1-yl]pyridin-3-ylsulfonamido}-1,3-
thiazol-4-carboxylic;
axit 5-[1-(2-clophenyl)etylsulfonylamino]thiazol-4-carboxylic;
axit 5-[1-(2-clophenyl)etylsulfonylamino]thiazol-4-carboxylic;
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e axit 5-(3-pyridylmetylsulfonylamino)thiazol-4-carboxylic;

e axit 5-(isoindolin-5-ylmetylsulfonylamino)thiazol-4-carboxylic;

e axit R-5-[[4-[1-(2-amino-2-phenyl-axetyl)-4-
piperidyl]phenyl]sulfonylamino]thiazol-4-carboxylic;

e axit S-5-[[4-[1-(2-amino-2-phenyl-axetyl)-4-piperidyl]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

e axit 5-[[4-[(2-aminoaxetyl)amino]phenyllsulfonylamino]thiazol-4-carboxylic;

e axit 5-[(4-axetamido-3-flo-phenyl)sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[4-[(2-hydroxy-2-metyl-propanoyl)amino]phenyl]sulfonylamino]thiazol-
4-carboxylic;

e axit 5-[[4-[(2-hydroxy-2-phenyl-axetyl)amino]phenyl]sulfonylamino]thiazol-4-
carboxylic;

e axit 5-[[4-[(2-hydroxy-3-phenyl-propanoyl)amino]phenyl]sulfonylamino]-
thiazol-4-carboxylic;

e axit 5-[[2-(2-hydroxyetylamino)pyrimidin-5-yl]sulfonylamino]thiazol-4-
carboxylic;

e axit 5-[(2-metylpyrimidin-5-yl)sulfonylamino]thiazol-4-carboxylic;

e axit 5-[[2-(4-pyridyl)pyrimidin-5-yl]sulfonylamino]thiazol-4-carboxylic;

e axit 5-[(6-metyl-3-pyridyl)sulfonylamino]thiazol-4-carboxylic;

e axit 5-[(2-clo-3-nitro-phenyl)metylsulfonylamino]thiazol-4-carboxylic;

va mudi dugc dung cia ching.

Céc hop chét ¢6 cong thire (B) va cac mudi duge dung ctia ching duge mo ta

trong cong bd don quéc té s6 WO 2014/198849.

Do d6, sang ché dé xuét t6 hop cua hop chét theo sang ché nhu duoc mé ta &
day, vi dy, hop chét c6 cong thie (I), (IT) hodc (IIT) trong d6 R 1a nhu duoc dinh nghia
& day, t6t hon 14 trong d6 R 1a halogen, va chét e ché MBL c¢6 cong thirc (A) hodc
cong thirc (B) nhu duge dinh nghia ¢ day, trong d6 chét trc ché MBL 1a t6t hon 1a ¢6
cong thirc (A). T6 hop nay c6 thé con chtra chét khang sinh nhu dugc mo ta & day.
T hop nay c6 thé & dang dugc phdm con chira chit mang hodc chét pha loang duoc

dung.
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Cac hop chét, ché phém hodc tb hop duge mo ta ¢ day co thé dugc dung theo
nhiéu dang liéu. Do d6, ching c6 thé duoc dung qua duong miéng, vi du dudi dang
vién nén, vién ngam det, vién ngdm, hén dich dang nuéc hodc dang dau, bot c6 thé
phéan tan hodc hat. Chung ciing c6 thé duge dung ngoai dudng tiéu héa, bang cach
dung duéi da, trong tinh mach, trong co, trong xuwong (rc, qua chan bi hodc bang k¥
thuét truyén. Hop chat, ché pham hoic t hop c6 thé ciing duge dung duéi dang thude
dan dit. Tt hon 13, hop chét, ché phidm hozc t6 hop duoc diung bang cach ding ngoai

dudng tiéu héa, cu thé 1a bang cach dung trong tinh mach.

Céc hop chét, cac ché phim hodc cac t6 hop duge md ta & day dién hinh 1a
duoc bao ché dé ding v6i chit mang hodc chét pha logng dugc dung. Vi dy, dang rin
dung qua duong miéng co thé chira, cing v6i hoat chét, chét pha loang, vi du lactoza,
dextroza, sacaroza, xenluloza, tinh bot ngd hodc tinh bot khoai tay; chét lam tron, vi
du silic oxit, talc, axit stearic, magie hodc canxi stearat, va/hodc polyetylen glycol;
chit két dinh; vi du, tinh bot, gdébm arabic, gelatin, metylxenluloza,
carboxymetylxenluloza hoac polyvinyl pyrolidon; chét gay ra, vi du tinh bot, axit
alginic, alginat hodc natri tinh bt glycolat; hén hop 1am sti bot; chit nhudm; chét
1am ngot; chét 1am wét, nhu lexithin, polysorbat, laurylsulphat; va, néi chung, cac
chét khong ddc hai va khong hoat dong vé mit duogce 1y duge sit dung trong cc cong
thitc duoc phdm. Cac dang bao ché dugc phdm nhu vay c6 thé dugc san xuit theo
cach da biét, vi du, béng céac quy trinh trdn, tao hat, dong vién, phu duong hoac bao

phim.

Chét dang phan tan l1éng dé dung qua dudng miéng c6 thé 1a xi-ro, nhil tuong
va hoén dich. Xi-ro co thé chtra chét mang, vi dy, sacaroza hodc sacaroza v6i glyxerin

va/hodc manitol va/hodc sorbitol.

Hon dich va nhil twong c6 thé chira chét mang, vi du nhu gdm tu nhién, aga,
natri alginat, pectin, metylxenluloza, carboxymetylxenluloza, hodc rugu polyvinyl.
Hbn dich hoidc dung dich dé tiém trong co ¢6 thé chira, ciing v6i hoat chét, chit mang
duoc dung, vi du nudce vo trung, dau 6 liu, etyl oleat, glycol, vi du propylen glycol,

va néu mudn, mét lugng lidocain hydroclorua thich hgp.
Cac dung dich dé tiéem c6 thé chira chit mang 1a, vi dy, nuéc vo trung hodc tdt

hon 14 chung ¢6 thé & dang dung dich nuéc mudi ding truong, vo tring. Cac ché
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pham dé tiém (vi du, dung trong tinh mach) c6 thé chua cac ta duoc dé ting kha niang
hoa tan cia cac hop chit thanh phan (vi du, cic hop chat theo sang ché). T4 duogc
thich hop bao gdbm cac xyclodextrin nhu captisol. Cac dugc pham thich hop dé phan

phéi bang céach tiém khong kim, vi du, qua da, cfing c6 thé duoc sir dung.

Hiéu luc diéu tri

Céc hop chat theo sang ché 1a hiru dung trong diéu tri. Do d6, sang ché dé xuit
cac hop chit, cac ché pham va céc t6 hop nhu dugc mo ta & day, dé sir dung trong y
hoc. Sang ché @& xuit cac hop chit nhu duoc mé ta & ddy, dé sir dung trong diéu tri
bénh cho co thé ngudi hodc dong vat. Dé tranh nghi ngd, hop chét theo sang ché c6

thé dugc dung dudi dang solvat.

Céc hop chit, cac ché phim va cac t6 hop theo sang ché 12 hitu dung trong
diéu tri hodc phong ngira bénh nhiém khudn. Do d6, sang ché dé xudt hop cht, ché
pham hodc t6 hop theo sing ché dé st dung trong diéu tri hodc phong nglra bénh
nhi®m khuln. Sang ché con dé xuit viéc sir dung hop chét, ché pham hoic t6 hop
theo sang ché trong san xuét thudc dé sir dung trong phong ngira hodc diéu tri bénh
nhi®m khuén. Sang ché con dé xuit phuong phap diéu tri hodc phong nglra bénh
nhidm khuén & dbi tugng can diéu tri, phuwong phép nay bao gdm viéc cho dbi turgng
da néu dung lugng hitu hi¢u cua hop chét, ché phém hoac td hop nhu dugc mo ta ¢
day.

Céc hop chét theo sang ché co thé duoc sur dung dudi dang cac chét diéu tri
doc 1ap. Vi du, cac hop chét theo sang ché ¢o thé duogc sir dung dudi dang céc chét
bd trg doc lap trong liéu phéap khang khuén, vi du trong céac ché d6 hoéa tri liéu. Cach
khéc, chiing c6 thé duge sir dung két hop v6i cac chét khang sinh, va tiy y v6i cac
chét &rc ché MBL, dé ting cuong tic dung clia chat khang sinh. Céc hop chét theo
sang ché c6 thé c6 ting dung dic biét trong didu tri hodc phong ngira bénh nhiém
khuén do vi khudn gay ra, trong d6 vi khuén nay khéang lai viéc diéu tri bang viéc sir
dung mdt minh cac chét khang sinh, dac biét 1 khi kha ning khang nay duoc gy ra
bdi su ¢ mit cua cac enzym SBL. Viéc diéu tri hoic phong ngira bénh nhiém nhu

vy bang mot minh cac chat khang sinh B-lactam c6 thé 1a khong thanh cong. Do do,
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cac hop chét theo sang ché 1a hitu dung trong viéc loai bé hodc lam giam kha nang
khang khang sinh, ddc biét 1a & vi khuén Gram am. Dic biét 1, cac hop chit nay 1a
hitu dung trong viéc loai bo hodc 1am giam kha ning khang giy ra bdi cac enzym

SBL.

Sang ché con dé xuat hop chét theo sang ché dé sir dung trong diéu tri hodc
phong ngira bénh nhiém khudn bang cach ding dong thoi véi (i) chét khang sinh
va/hodc (ii) chét trc ché MBL. Sang ché con dé xuét chét khang sinh dé st dung trong
didu tri hodc phong ngilra bénh nhiém khudn bang cach dung dong thoi véi (i) hop
chét theo sang ché va tiy ¥ (ii) chét tc ché MBL. Sang ché con dé xuét chét (e ché
MBL d8 sir dung trong diéu tri hoic phong ngira bénh nhi®m khuén bing cach ding
dong thoi véi (i) hop chét theo sang ché va tuy y (ii) chét khang sinh.

Séang ché con dé xuét viéc sit dung hop chit theo sang ché trong san xuét thudc
dé st dung trong diéu tri hoic phong nglra bénh nhiém khuén bing cach ding dong
thori v6i (i) chét khang sinh va/hodc (ii) chét irc ché MBL. Sang ché con dé xuat viéc
sir dung chét khang sinh trong viéc san xut thudc dé st dung trong diéu tri hodc
phong ngira bénh nhiém khudn bang cach ding ddng thoi véi (i) hop chét theo sang
ché va tuy y (ii) chat trc ché MBL. Sang ché con dé xuét viéc str dung chét wrc ché
MBL trong viéc san xuét thudc dé sir dung trong diéu tri hodc phong ngtra bénh nhiém
khuén bing cach dung dong thoi véi (i) hop chét theo sang ché va tuy v (ii) chat
khang sinh.

Séang ché con dé xuit phuong phap diéu tri hodc phong ngira bénh nhiém khuan
& d6i tugng can diéu tri hodc phong ngira, phuong phap nay bao gdm viéc ding dong

thoi hop chat theo sang ché véi (i) va chét khang sinh va/hogc (ii) chét trc ché MBL.

Theo mdt khia canh, dbi tuong can diéu trj 12 dong vat c6 vu, dac biét 1a nguoi.
Tuy nhién, di trong nay c6 thé khong phai 1a ngudi. Cac dong vét khong phai 1a
ngudi dugce uu tién bao gb6m, nhung khong chi giéi han &, cac loai linh trudng, nhu
khi dudi soc hodc khi, dong vat nudi thuong mai, nhu ngua, bo, ctru hodc lon, va thu
cung, nhu ch6, meo, chudt nhat, chuot céng, chuot lang, chdn, chudt nhay hoac chudt

ddng. Dbi tuong c6 thé 1a dong vat bat ky ma c6 kha ndng bi nhiém vi khuén.
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Céc hop chét, cac ché pham va cac t6 hop duoc md ta & day 1a hitu dung trong
didu tri bénh nhidm khuén xay ra sau khi tdi phét sau diéu tri bang khang sinh. Do dé,
cac hop chét, cac ché pham va cac t6 hop c6 thé duge sir dung trong diéu tri bénh
nhan ma trude do da dugc diéu tri bé‘mg khéng sinh dbi v4i (cung mot loai) bénh

nhiém khuan.

Vi khuan gdy ra bénh nhiém c6 thé 14 vi khuin bat ky biéu hién enzym SBL
hodc chét tuong tu enzym nay. Dién hinh 1a vi khun gy ra bénh nhiém biéu hién
enzym SBL. Vi khuin dién hinh 1a Gram 4m. Vi khuén ¢6 thé dgc biét 1a vi khuén
gy bénh. Dién hinh 13, bénh nhiém khuén dugc diéu tri bang cach st dung cac hop
chét theo sang ché 1a khang lai viéc didu tri bing chét khang sinh thong thuong khi
chit khang sinh thong thuong dugc sit dung mot minh hodc két hop véi thanh phan
khac. Vi dy, bénh nhiém khuin dugc didu tri bang cach sir dung céc hop chét theo
sang ché c6 thé khang lai viéc diéu tri khi chét khang sinh thong thudong dugce st dung

chi két hop voi chét e ché MBL.

Vi khuin Gram 4m ma kha ning khang khéng sinh cta ching c6 thé dugc loai
b6 bang céach st dung cac hop chét c6 cong thirc chung (I) 1a cac vi khuin ma tao ra
cac serin-p-lactamaza, ma c6 thé 1a cac serin-B-lactamaza thudc cac phan nhém A, C
hodc D. Dic biét 1a, vi khuin c6 thé 1a cac loai ma tao ra cic B-lactamaza phé rong
(ESBL) va/hodc cac carbapenemaza, ddc biét la cac nhom OXA va/hodc KPC cua

cac carbapenemaza, tot hon 12 nhom OXA cua cdc carbapenamaza.

Bénh nhiém khudn c6 thé gdy ra boi vi khuin tir ho Enterobacteriaceae,
Pseudomonadaceae va/hoic Moraxellaceae, thong thuong hon 1a bénh nhiém khuén
gdy ra béi vi khudn tir cac ho Enterobacteriaceae va/hodc Pseudomonadaceae, va
thong thudng nhét 1a bénh nhiém khuin gay ra boi vi khuén tir ho Enterobacteriaceae.
Bénh nhiém khuén c6 thé giy ra bdi Pseudomonas (vi du, Pseudomonas aeruginosa,
Pseudomonas oryzihabitans, hodc Pseudomonas plecoglossicida), Klebsiella,
Escherichia, Enterobacter, Acinetobacter hoac Burkholderia. T4t hon 13 bénh nhiém
khudn c6 thé gdy ra boi Pseudomonas (vi du, Pseudomonas aeruginosa,
Pseudomonas oryzihabitans, hodc Pseudomonas plecoglossicida), Klebsiella,
Escherichia, Enterobacter, hoac Acinetobacter. Tét hon nita 13, bénh nhiém khuén

gly ra bdi Acinetobacter hodc Klebsiella, tot nhét 1a Acinetobacter. Vi du, bénh
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nhidm khuén c6 thé gy ra bdi Klebsiella pneumoniae, Escherichia coli, Enterobacter
Cloacae, Pseudomonas aeruginosa, Burkholderia cepacia hodc Acinetobacter
baumannii. Tét hon 13, bénh nhiém khudn c6 thé gy ra béi Klebsiella pneumoniae,
Escherichia coli, Enterobacter Cloacae, Pseudomonas aeruginosa, hodc
Acinetobacter baumannii. Tét hon nita 13, bénh nhidm khuan gay ra boi Acinetobacter
baumannii hoac Klebsiella pneumoniae, tot nhét 13 Acinetobacter baumannii. Vi

khuan c6 thé 12 tic nhan gay bénh co hi.

Hop chat, ché phim hoic td hop theo sang ché c6 thé dugce sir dung dé diéu tri
hodc phong ngira cac bénh nhiém va cic tinh trang bénh gy ra boi vi khudn bat ky
néu trén hoac Kkét hop cta céc vi khuén néu trén. Dic biét 13, hop chét, ché phém hoac
t6 hop theo séng ché c6 thé dugc sir dung trong diéu tri hodc phong ngira bénh viém
phéi. Hop chat, ché phdm hoic t6 hop co thé con dugc su dung trong didu tri sdc
nhiém khuin, nhiém tring duong niéu, va cac bénh nhiém tring duong tiéu hoa, da

hodc m6 mém.

Hop chét, ché phém hodc to hop theo séang ché c6 thé dugc sir dung dé diéu tri
bénh nhan bi nhiém Enterobacteriaceae khang Carbapenem (CRE). CRE co thé phat
hién thiy trong cdng ddng hodc trong bénh vién, va cac co s6 ma thuong lién quan
dén nhiing bénh nhan dai han va nhirng bénh nhan dang trai qua cac can thiép y té
dang ké nhu thuong duge chdm séc tai cac Pon vi Cham séc Chuyén séu (Intensive

Care Units - ICUs).

Hop chét, ché pham hoic t6 hop theo sang ché ¢6 thé duoc dung cho dbi twgng
dé phong ngira sy khoi phat hodc tai phat ctia mot hodc nhiéu triéu chimg ctia bénh
nhi®m khudn. Pay 1a diéu tri du phong. Theo phuong an nay, d6i tuong co6 thé 1a
khong c6 tridu chimg. Déi twong dién hinh 1a déi tugng ma da tiép xtc voi vi khuan,
Luong hitu hi¢u trong diéu tri du phong cua chit hoac ché phém duoc dung cho débi
tuwong nhu vay. Lugng hitu hi€u trong diéu tri du phong 1a lugng ma phong ngira sy

khéi phat cia mot hodc nhiéu triéu chimng cla bénh nhiém khuan.

Hop chét, ché pham hoic t6 hop theo sdng ché c6 thé duoc dung cho dbi tuong
dé diéu tri mot hodc nhiéu triéu chimg cta bénh nhiém khuén. Theo phuong an nay,

d6i twong dién hinh 13 c6 triéu chimg. Luong hitu hiéu trong diéu trj cta chat hoc
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ché pham duoc ding cho dbi tugng nhu vay. Lugng hitu hiéu trong diéu tri 1 luong

hiru hiéu dé lam thuyén giam mot hodc nhiéu tri¢u chimg cta rdi loan.

Luong hitu hiéu trong didu tri hodc trong diéu tri du phong ctia hop chat theo
sang ché duoc ding cho d6i teong. Lidu lugng c6 thé dugc xac dinh theo céc thong
s6 khac nhau, dic biét 1 theo hop chét dugc sir dung; tudi tac, thé trong va tinh trang
ctia ddi twong duogc didu tri; dudong dung; va ché d6 dung yéu ciu. Bac si diéu tri s&
¢6 thé x4c dinh dudng dung va lidu luong can thiét ddi voi doi twong cu the bat ky.
Liéu hang ngay dién hinh 14 tir khoang 0,01 dén 100 mg/kg, t6t hon 1a tir khoang 0,1
mg/kg dén 50 mg/kg, vi du, tir khoang 1 dén 10 mg/kg thé trong, theo hoat tinh cia
chét wc ché cu thé, tudi tac, thé trong va tinh trang cua dbi tuong dugc diéu tri, loai
va do nang ctia bénh va tAn suét va dudng dung. Tt hon 13, lidu lwong hang ngay 1a
tr 70 mg dén 3,5 g. DBoi khi, lidu lugng cao hon la can thiét, nhu tir khoang 0,01 dén
khoang 250 mg/kg, vi du, tir khoang 0,1 mg/kg dén khoang 200 mg/kg, vi dy, tir
khoang 1 dén khoang 150 mg/kg thé trong, theo hoat tinh ctia cht tic ché cu thé, tudi
tac, thé trong va tinh trang cua dbi tuong dugc diéu tri, loai va do nang cua bénh va
tAn sudt va dudong dung. Lidu lugng hang ngay dugc wu tién c6 thé 1a, vi duy, tir 70 mg
dén 8 g. Lidu lugng cao hon c6 thé 1a dic biét thich hop néu hop chét theo sang ché
duoc ding cho ddi twong nhiéu 14n mdi ngay, nhu 2, 3 hoic 4 lan/ngay, vi du, 4
lAn/ngay. Liéu lugng hang ngay thich hgp c6 thé 1a tir 70 mg dén 8 g/ngay duoc dung

dudi dang 2, 3 hodc 4 lidu riéng ré.

Néu hop chét theo sang ché dugc dung cho dbi twong két hop véi hoat chat
khac (vi du duéi dang duoc pham két hop chira chét khang sinh va tlty ¥ chat trc ché
MBL), thi lidu hoat chét khac (vi du, chit (rc ché MBL va/hodc chat khang sinh) c6
thé duoc xac dinh nhu duoc md ta trén day. Liéu nay c6 thé dugc xéc dinh theo nhiéu
thong sd khac nhau, dic biét 1a theo hoat chét dugc st dung; tudi tac, thé trong va
tinh trang cua d6i tuong duge didu tri; dudong ding; va ché do ding yéu cau. Tuong
tu, bac sT didu tri s& c6 thé x4c dinh duong dung va lidu luong cén thiét di véi ddi
tuong cu thé bt ky. Lidu ding hang ngay dién hinh 1a tir khoang 0,01 dén 100 mg/kg,
t6t hon 1a tir khoang 0,1 mg/kg dén 50 mg/kg, vi du, tir khoang 1 dén 10 mg/kg thé
trong, theo hoat tinh cua chét trc ché cu thé, tudi tac, thé trong va tinh trang cua dbi

tuong dugc diéu tri, loai va do ning cta bénh va tAn suét va duong dung. Tét hon 13,
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liéu luwong hang ngay 1a tir 70 mg dén 3,5 g. D6i khi, lidu luong cao hon duge yéu
cAu, nhu tir khoang 0,01 dén khoang 250 mg/kg, vi du, tir khoang 0,1 mg/kg dén
khoang 200 mg/kg, vi du, tir khoang 1 dén khoang 150 mg/kg thé trong, theo hoat
tinh cta chét e ché cu thé, tudi tac, thé trong va tinh trang ctia ddi twong dugc didu
tri, loai va d0 ning cta bénh va tin sudt va duong ding. Liéu luong hang ngay duoc
wu tién c6 thé 1a vi du, tr 70 mg dén 8 g. Cac liéu lugng cao hon c6 thé 1a dac biét
thich hop néu td hop hodc ché pham theo sang ché duoc dung cho ddi twong nhiéu
1An mdi ngay, nhu 2, 3 hoic 4 1an/ngay, vi dy, 4 lan/ngay. Liéu lwong hang ngay thich
hop ¢6 thé 1a tir 70 mg dén 8 g mdi ngay dugc dung theo 2, 3 hodc 4 liéu dung riéng

~

ré.

Cac vi du dudi day minh hoa sang ché. Tuy nhién, cic vi du nay khong lam
gi61 han pham vi cua sang ché theo cach bat ky. V& van dé nay, quan trong 1a hiéu
rang cac thir nghiém cu thé duge st dung trong phan Vi du thuc hién sang ché nay
dugc thibt ké chi dé cung cip chi dan hoat tinh sinh hoc. C6 nhiéu thir nghiém dé xac
dinh hoat tinh sinh hoc, va do d6 két qua 4m tinh trong bat ky thtr nghiém cu thé nao
cling khong c6 tinh quyét dinh.

Chi tiét thir nghiém

Phuong phap tong hop chung
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C6 mét sé phuong phép tong hop avibactam (1). Mot trong sb cac con duong
chinh dwoc thé hién trén So dd 1, dwoc thé hién boi Ball, M. et al, Organic Process
Research and Development, 2016, 20, 1799. Hop ch4t BOC-pyrolidinon (2) phan tng
v6i chat phan tmg sulfoxoni ylit dé tao ra tai chd hop chét ylit m& vong méi (6).
Proton hoéa tao ra cac hop chét sulfoxoni dién tich dwong ma bi tAn cong mot cach ai
nhén béi anion clorua, dan dén su mét DMSO va tao ra clometyl keton, hgp chét nay
ngung tu v4i O-benzyl hydroxylamin dé tao ra hop chit oxim (7). Tuong ty, hop chét
thu dugc khong duge tich ma duge xur ly voi axit dé loai bo nhém bao vé BOC va
khi kiém hoa, su vong hoa tur phat s& xay ra voi sy mAt chinh thuc axit HCI dé tao ra
vong dugc mé rong (8). San pham nay ciing khong can phai tach ma sy khtt chon loc

1ap thé doi voi lién két doi oxim, sau do la su tao thanh mudi voi axit oxalic da tao
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diéu kién cho viéc tach piperidin (3). Su vong hoa bang cach str dung triphosgen lam
ngudn phosgen tao ra hop chét ure hai vong (9) sau dé su thily phan este va su tao
thanh amit da tao ra carboxamit cia avibactam nhu dugc thé hién trén cong thirc (4).
Cubi cung 13, su khir benzyl hoa va sy sulfonat hoa tao ra avibactam (1).

St dung nhom thé khong phai 14 este trén pyrolidinon ban dau co thé tao ra
chét twong tu khac cia avibactam. Hon nita, hop chét trung gian (3) hién c6 ban trén
thi trudmg (vi dy, tr Shanghai Habo Chemical Technology Company hodc Frapps
Chemicals Co, Zhejiang, China, http://www.frappschem.com), do d6 nhiéu nhém thé
c6 thé dat duoc tir hop chét trung gian giai doan sau nay. Vi du duoc thé hién trén cac

so dd 2ava b duéi day.

e} CH. o
J b —
o~ JJ\ e L
[ Y M, ¥ CH.
o (18)
E CH,

[
0
(17) J'Lm/H — y /E'L,

F £ I o ‘ P ,,
1 ) (14) »

So db 2a
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i
N — ﬁ"}; (21)

So d6 2b

Trong c4c so dd 2a va 2b, Z lanhém thé este thich hgp nhuw nhém benzyl trong

hop chét (9) ctia so @6 1. Y la nhém:
9
o /)—NO/RPG

trong d6 RPS 1a nhom béo vé, vi du nhém benzyl hodc -CHCH=CH,. Nhom bao vé
nay c6 thé dugc loai bo sau khi tbng hop phan con lai ctia hop chét, va nhém SO;H
hodc SOs duoc tao ra, theo cach twong tu nhu cach dugc mo ta trong so dd 1 trén
day.

Nhu duge md ta trén So dd 2a, nhom chire este nhu trong hop chét (9) trén so
dd 1 c6 thé duoc khir thanh rugu (11) ma c6 thé duge oxy héa thanh aldehyt (12).
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Aldehyt nay co thé duoc chuyén héa thanh nhom thé diflometyl (13) hodc nhém thé
diclometyl (14) bang cach sir dung DAST (dietylaminosulfur triflorua, xem Xu, Y.,
Prestwich, G. D., Journal of Organic Chemistry, 2002, 67, 20, 7158 — 7161) hoac
PCI5 (Gauthier, J. et al, Bioorganic and Medicinal Chemistry Letters, 2008, 18, 923
— 928) hoic cac chat phan tmg twong tw, phuong phap hoa hoc da duge biét 5 boi
ngudi c6 hiéu biét trung binh trong linh vuc nay. Tuong tu, rugu c6 thé duoc chuyén
hoa thanh flometyl (15) v6i DAST (Liu, Y. et al, Organic Letters, 2004, 6, 209 —
212) va clometyl (16) véi thionyl clorua (Gudipati, V. et al, Journal of Organic
Chemistry, 2006, 71, 3599 —3607). Ciing vy, axit (17) c6 thé dugc chuyén hoa thanh
metyl keton (18) bang cach st dung hoa chit Weinreb amit chuén ma c6 thé duge

chuyén héa tuong tur thanh nhém thé difloetyl (19) voi DAST.

Khoang rong cic nhom thé c6 thé dat duoc bing cach st dung hoa hoc
Weinreb amit nhu duoc thé hién trén So dd 2b. Vi du, Grignard thu dugc tir 3-
iodooxetan (c6 ban trén thi trudng tir cong ty Sigma Aldrich) ¢ thé phén g vé mat
nguyen thc voi chat phan img Weinreb néu trén dé tao ra keton twong tu ma c6 the
duge chuyén héa thanh nhém twong ty diflo (20) bang céch sir dung chét phan tng
DAST thong thuong. Phuong phap héa hoc nay cling ¢6 thé dugc ap dung cho nhém
thé alkyldiflometylen mach dai hon cling nhu nhém thé aryldiflometylen.

Déi vé6i cac di vong cu thé nhat dinh, phuong phap hoa hoc khac ¢6 thé duoc
sir dung. Vi dy, 2-trimetylthiazol c6 thé phan ung véi cac aldehyt sau do 1a su phén
cit TMS ete va oxy hoa ruou dé tao ra 2-thiazolyl keton (21) (vi du vé phuong phip
hoéa hoc nay, xem Dondoni, A. et al, JOC2004, 69, 5023) ma c6 thé dugc chuyén hoéa
thanh diflometylen bang cach sir dung chét phan img DAST. Hoa chét silic lién quan
c6 thé dugc su dung dé tao ra vi du nhom thé triflometyl keton, chéng han nhu
(triflometyl)trimetylsilan c6 thé phan tng v6i cac aldehyt dé tao ra carbinol twong
tmg (Cheng, H., et al Tet. Lett., 2013, 54, 4483). Sau d6 phan ung oxy héa chuén tao
ra triflometyl keton (22).

Vi du thue hién sang ché

K¥ thuat chung
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Phd 1H NMR duge bao cao & 300 hodc 400 MHz trong dung dich DMSO-d6

(8 tinh theo ppm), st dung cloroform lam chuén tham chiéu (7,25 ppm). Néu vo sb

dinh duoc bdo céo thi cac chit viét tit sau duge sir dung: s (tin hiéu don), d (tin hiéu

ddi), t (tin hiéu ba), m (tin hiu da), bs (tin hiéu don rong), dd (hai tin hiéu doi), dt

(hai tinh hiéu ba), q (tin hiéu tu). C4c hang sb két hop, khi dugc dua ra, dugc bio céo

bang héc (Hz).

Tét ca cac phan ting dugc thuc hién trong moi truedng khi nito hodc argon tro,

trir khi duoc quy dinh khac (vi du, vi du, cac phan tng hydro hoa).

Céc chit viét tat

ACN
DAST
DCM
DIPEA
DMAP
DMSO
h
HMBC
p.s.i
SO3:pyr
TEA
TEMPO
THF

Vidul

axetonitril
dietylaminosulfur triflorua
diélometan
N,N-diisopropyletylamin
4-dimetylaminopyridin
dimetylsulfoxit

gio

twong quan di nhan da lién két (heteronuclear multiple bond correlation)

pao trén mot inso vudng (pounds per square inch)
phttc hop pyridin-luu huynh trioxit

trietylamin

(2,2,6,6-tetrametylpiperidin-1-yl)oxyl
tetrahydrofuran

Natri (28, 5R)-7-oxo0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

F

F F
N
0 Na
AN I
S —
\o/\\ 0
o}
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Hop chét nay duoc didu ché bang cach st dung vé co ban la phuong phép
gidng nhu duge béo cdo dbi voi avibactam (Ball, M. et al, Organic Process Research
and Development, 2016, 20, 1799) ngoai trir bat dau tir (5S)-5-(triflometyl)-2-

pyrolidinon.

a. tert-Butyl (5S)-2-ox0-5-(triflometyl)pyrolidin-1-carboxylat

L
S%

Dung dich chita (5S)-5-(triflometyl)-2-pyrolidinon (c6 ban trén thi truong tur
cong ty Manchester Organics) (5 g, 32,7 mmol) trong DCM (60 mL) ¢ 0°C dugc xr
ly v6i trietylamin (5,5 mL, 4,0 g, 39,2 mmol) va DMAP (0,4 g, 0,1 mmol) sau do
dung dich chira di-tert butyl dicarbonat (8,6 g, 39,2 mmol) trong DCM (20 mL) duoc
bd sung timg giot vao trong 10 phit. Sau 0,5 giov, hdn hop dugce phan b gitta DCM
va dung dich nudce axit xitric 10% va phan chiét hiru co dugc rira bang nudc, lam kho
(Na2SOy4) va bay hoi dé thu duoc dau (9.4 g), diu nay duge sic ky trén silic oxit, rira
giai bang 0-25% etyl axetat trong toluen dé thu dugc dau (7,9 g, 96%).

M/z 276 (M+Na)".

b. (3R,65)-N-(Benzyloxy)-6-(triflometyl)piperidin-3-amin

£ F
Fﬂ//l“(\j\ \)@
HN Je)
N
H

Pé giai thich chi tiét vé trinh tu phan tmg nay, xem (Ball, M. ef al, Organic
Process Research and Development, 2016, 20, 1799).

DMSO (10 mL) duoc bd sung vao hdn hep cua trimetylsulfoxoni iodua (1,6
g, 7,3 mmol) va kali t-butoxit (0,72 g, 6,4 mmol) trong THF (7 mL). Hon hop duge
khudy & nhiét do trong phong trong 1 gio sau d6 lam lanh dén -12°C (nhiét do trong

hén hop). Dung dich chua tert-butyl (5S)-2-oxo0-5-(triflometyl)pyrolidin-1-
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carboxylat (1,5 g, 5,8 mmol) trong THF (4 mL) dugc bd sung timg giot vao trong 5
phut va hdn hop duge khudy & -12°C trong 1 gi. Hon hop phan ung dugce xir 1y véi
dung dich nude amoni clorua 20% (13 mL) va hdn hop dugc khuéy duogc dé 4m dén
nhiét do trong phong sau d6 chiét hai 1an bang etyl axetat. Cac phan chiét gom lai
duogc rira bang dung dich nuéc natri clorua 10% va sau d6 co dic dén khoang dung

dich 20 mL, dung dich nay dugc sir dung truc tiép trong giai doan tiép theo.

(Phéi khéi ctia dung dich 1a phit hop véi su tao thanh (1Z,5S)-5-{[(tert-
butoxy)carbonyl]amino } - 1-[dimetyl(oxo0)-lambda-6-sulfanyliumyl]-6,6,6-triflohex-
1-en-2-olat).

Dung dich etyl axetat néu trén (20 mL) dugc xir ly v6i O-benzylhydroxylamin
hydroclorua va hon hgp dugc gia nhiét & 60°C trong 2,75 giv, sau d6 duoc dé ngudi
xubng nhiét do trong phong trudce khi rira bang dung dich nuéc natri clorua 10%.
Dung dich nay duoc gidm thé tich dén khoang 10 mL va dugc st dung truc tiép trong

bude tiép theo.

(Phéi khdi cua dung dich 1a phit hop véi su tao thanh tert-butyl N-[(2S,5E/Z)-
5-[(benzyloxy)imino]-6-clo-1,1,1-triflohexan-2-yl]carbamat).

Dung dich etyl axetat néu trén (10 mL) dugc xit Iy véi axit metansulfonic (1,1
mL, 1,7 g, 17,4 mmol) va hdn hgp dugc gia nhiét & 45°C trong 1 gio, sau d6 duge dé
ngudi xudng nhiét do trong phong. Hén hop nay dugc bd sung vao dung dich chira
kali bicacbonat (2,9 g, 29 mmol) trong nudc (10 mL) va khudy & 45°C trong 3 gio.
Sau khi lam ngudi, cac pha dugc phan tach va pha etyl axetat dugc rira bang dung
dich nudc natri clorua 10%. Dung dich etyl axetat dugc sitr dung nguyén nhu vay

trong budc tiép theo.

(Phéi khdi cua dung dich 1a phu hop véi su tao thanh (3E/Z,6S)-N-
(benzyloxy)-6-(triflometyl)piperidin-3-imin).

Dung dich etyl axetat néu trén dugc lam lanh dén -15°C va axit sulfuric dic
(0,6 g, 0,3 mL, 6 mmol) duoc bd sung vao d6. Sau d6 natri triaxetoxyborohydrua (0,5
g, 2,4 mmol) dugc bd sung thanh tirng phﬁn vao, dé nhiét do tang tir -15°C dén -5°C
trong 1 gid. Nudc duge bo sung vao sau dé 1a dung dich amoniac dac (1 mL). Hoén

hop dugc chiét béng etyl axetat va phan chiét hitu co duge rira bang nuée mudi, 1am
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kho va bay hoi d& thu dugc dau, ddu nay duogc sic ky trén silic oxit, rira giai bang 15-
40% etyl axetat trong DCM dé thu dugc (3R,6S)-N-(benzyloxy)-6-(triflometyl)-
piperidin-3-amin dudi dang dau (184 mg, 12% qua 4 giai doan).

M/z 275 (M+H)".

c. (28,5R)-6-(Benzyloxy)-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-7-on

4

Hon hop cia (3R,6S)-N-(benzyloxy)-6-(triflometyl)piperidin-3-amin (0,18 g,
0,67 mmol) va kali cacbonat (0,53 g, 3,82 mmol) trong DCM (20 mL) duoc xur ly véi
triphosgen (0,2 g, 0,67 mmol) & -10°C. Sau 30 phit DMAP (3 mg, 0,03 mmol) dugc
bd sung. Hon hgp phan ting dugc khudy & nhiét do trong phong qua dém sau d6 duoc
rira bing nudc, 1am khé (Na>2SOs) va 1am bay hoi. Phin can thu duge duge sic ky
trén silic oxit, rira giai bang gradient etyl axetat-DCM thu dugc chét ran khong mau

(0,16 g, 81%).
M/z301,4 (M+H)".
d. Natri (28, 5R)-7-oxo0-2-(triflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Dung dich chtra (2S,5R)-6-(benzyloxy)-2-(triflometyl)-1,6-diaza-
bixyclo[3.2.1]octan-7-on (163 mg, 0,54 mmol) trong iso-propanol (5 mL) dugc xur ly
v6i phire hgp luu huynh trioxit trimetylamin (85 mg, 0,61 mmol), trietylamin (11 mg,
0,11 mmol), 10% paladi trén than hoat tinh (10 mg) va nuéc (0,6 mL). Hoén hop duge
hydro hoa trong 4p suét binh cdu trong 4,5 gidr sau d6 bd sung thém phirc hop luu
huynh trioxit trimetylamin (82 mg, 0,3 mmol) vao do. Hdn hop duoc khudy trong khi
quyén nito trong 2 gio, sau d6 loc va cd dén khoang 1,5 mL. Hon hop nay dugc pha
lodng bang nude va xit 1y bang dung dich nudc natri bicacbonat bdo hoa (3 mL). Hoén
hop duoc tai 1én cot pha dao C18 (kich ¢ 10 g) va rira giai bang 0-40% ACN trong
nudce. Bay hoi cac phan doan chira san phém thu duogc chét rin mau tréng, chét rén
nay dugc tai hoa tan vao trong nuée va duoc tai sdc ky bang cach sir dung diéu kién
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séc ky gidng nhur trén. Bay hoi cac phan doan chira san phim thu dwgc chét rin mau
tring, chét rin ndy duoc tai hoa tan vao trong nude va dugc tai sic ky bang cach st
dung diéu kién sic ky twong tw ngoai trir THF dugc sir dung thay cho ACN. Bay hoi

thu dugc hop chét néu & dé muc nay duéi dang chét rin mau tring (86 mg, 51%).
TH NMR (400 MHz, d-DMSO) 6 4,09-4,06 (1H, m), 3,89-3,78 (1H, m), 3,24
(1H, d, J= 12,0 Hz), 3,13-3,08 (1H, m), 1,92-1,74 (4H, m).
F NMR (376,4 MHz, ds-DMSO) ¢ -74,7

LCMS (ESI [M-Na]") 289.1, (97,2%).

Vidu?2

Natri (28, 5R)-7-ox0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Huyén phu cia mubi etyl (2S,5R)-5-[(benzyloxy)amino]piperidin-2-
carboxylat oxalat (15,0 g, 40,7 mmol; dugc mua tir Frapps Chemicals Co, Zhejiang,
China, http://www.frappschem.com ) trong THF (150 mL) & 0°C dugc x{r Iy v6i dung
dich chtra kali hydro cacbonat (16,3 g, 163 mmol) trong nuéc (150 mL). Sau 1 gio
hdn hop duogc chiét bang etyl axetat va cac phan chiét gom lai dugc rira bang nuéc
sau d6 nuéc mubi, lam kho (NazSO4) va lam bay hoi dé thu duoc etyl (2S,5R)-5-
[(benzyloxy)amino]piperidin-2-carboxylat dud¢i dang dau mau nau (10,0 g, 88%).
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Dung dich chira etyl (2S,5R)-5-[(benzyloxy)amino]piperidin-2-carboxylat
(5,0 g, 18 mmol) trong DCM (100 mL) & 0°C dugc xit Iy v6i DIPEA (12,5 mL, 72
mmol) sau d6 bd sung dung dich chta triphosgen (2,6 g, 9 mmol) trong DCM (10
mL) vao d6. Hon hgp duge khudy & nhiét @6 mdi trudng trong 16 gid, sau d6 dung
dich nuéc kali bicacbonat bdo hoa (100 mL) dugc bd sung vao d6. Sau 1 gio, cac pha
duogc phéan tach va pha DCM dugc rira bang nudc sau d6 1a nuéce mubi, 1am kho
(Na;SO4) va 1am bay hoi dé thu duoc diu mau nau (5,0 g, 92%) véi dit liéu phd phu
hop v6i etyl  (2S,5R)-6-(benzyloxy)-7-oxo-1,6-diazabixyclo[3.2.1]octan-2-
carboxylat va san phdm nay duoc st dung truc tiép ma khong can tinh ché.

M/z 305,4 (M+H)".

b. (2S,5R)-6-(benzyloxy)-2-(hydroxymetyl)-1,6-diazabixyclo[3.2.1]octan-7-on

Dung dich chtra etyl (2S,5R)-6-(benzyloxy)-7-0x0-1,6-
diazabixyclo[3.2.1]octan-2-carboxylat tho (5,0 g, 16,4 mmol) trong THF (75 mL) va
etanol (75 mL) duoc xtr Iy & 0°C v6i dung dich chira lithi borohydrua trong THF (4M;
24 mL, 96 mmol). Sau 1 gio ¢ nhiét o trong phong, hdn hop dugc tai lam lanh dén
0°C va mot phan dung dich chira lithi borohydrua trong THF (4M; 12 mL, 48 mmol)
nita duoc bd sung vao d6. Sau 16 gio nita & nhiét do trong phong hdn hop duge xir ly
v6i dung dich nudc monokali phosphat bdo hoa (200 mL) va hén hop duge chiét vai
14n bang DCM. Cac phan chiét DCM gom lai dugc rira bang nudc, sau d6 bang nuéce
mudi, lam kho (Na2SO4) va 1am bay hoi @ thu duoc dau mau nau (5 g). San pham
nay dugc sic ky trén silic oxit, rira giai bang 0-100% etyl axetat trong hexan thu dugc

dau khoéng mau (2,2 g, 47% qua 2 bude).
M/z 263,3 (M+H)".

¢. (2S,5R)-6-(Benzyloxy)-7-oxo-1,6-diazabixyclo[3.2.1]octan-2-carbaldehyt
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Dung dich chtra (2S,5R)-6-(benzyloxy)-2-(hydroxymetyl)-1,6-
diazabixyclo[3.2.1]Joctan-7-on (1,5 g, 5,7 mmol) trong DCM (50 mL) duge xtr ly &
0°C v6i axit tricloisoxyanuric (1,9 g, 8,6 mmol) va TEMPO (90 mg, 0,6 mmol). Hén
hop duoc khudy & 0°C trong 2 gid sau d6 dugce loc qua celite, rira bang DCM. Céc
dich loc DCM gom lai dugc rua bing dung dich nuéc natri bicacbonat bao hoa, nude
mubi, 1am khd (Na2SOs) va 1am bay hoi dé thu duoc dau (1,5 g, 100%), diu nay dugc

str dung truc tiép trong budc tiép theo.
M/z 261,4 (M+H)".

d. (28,5R)-6-(Benzyloxy)-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-7-on

’ ~ s

Dung dich chira (2S,5R)-6-(benzyloxy)-7-oxo-1,6-diazabixyclo[3.2.1]octan-
2-carbaldehyt (1,5 g, 5,7 mmol) trong DCM (30 mL) & 0°C duoc xtt ly v6i DAST
(1,5 mL, 12 mmol). Hon hop dugc khudy & nhiét d trong phong trong 4 gio sau do
dung méi dugc loai bd bé’lng cach lam sach bé“mg nito. Phan can thu duge duge hoa
tan trong etyl axetat va dugc bd sung vao nude lanh bang. Pha hitu co dugc phén ly,
rira bang dung dich nudc natri bicacbonat bao hoa, nuée mudi, 1am kho (Na»SO4) va
bay hoi dé thu dugc dau. Dau nay duoc sic ky trén silic oxit, rira giai bang 20% etyl

axetat trong hexan dé thu duoc ddu mau vang (0,7 g, 44% qua 2 budc).
M/z 283,3 (M+H)".

e. (2S,5R)-2-(Diflometyl)-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
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Dung dich chira (2S,5R)-6-(benzyloxy)-2-(diflometyl)-1,6-
diazabixyclo[3.2.1]octan-7-on (0,60 g, 2,1 mmol) trong metanol (15 mL) dugc hydro
hoa trén 10% paladi trén than hoat tinh (0,60 g) & 100 p.s.i. trong binh cao ap bing
thép. Sau 4 gio hdn hop duge loc qua celite, rira béng metanol va céac dich loc gom
lai duoc lam bay hoi dé thu duge chét rin mau tring (0,4 g, 100%), chét rdn nay duoc

str dung truc tiép trong budc tiép theo.
M/z 193,3 (M+H)".

f. Tetrabutylamoni (2S,5R)-2-(diflometyl)-7-o0xo0-1,6-diazabixyclo[3.2.1]octan-6-
yl sulfat

:Q e e N N g
% \*\/[‘J " :\/\/ \/\/:‘k

, \‘:/3\\0

Dung dich chtra (2S,5R)-2-(diflometyl)-6-hydroxy-1,6-diaza-
bixyclo[3.2.1]octan-7-on (0,40 g, 2,1 mmol) trong DCM (30 mL) ¢ 0°C duge xtr ly
v6i TEA (1,1 mL, 8,3 mmol) sau d6 phirc hop luu huynh trioxit pyridin (0,67 g, 4,2
mmol) dugc bd sung. Sau 4 gio & nhiét do trong phong dung dich chia n-
tetrabutylamoni axetat (0,94 g, 3,1 mmol) trong nu6e (20 mL) dugc bd sung. Sau 2
gio DCM thém nita duoc bd sung va cic pha dugc phan tach. Pha DCM dugc rira
béng nudc, lam kho (Na2SOs) va lam bay hoi. Phan cin thu dugce duge sic ky trén
silic oxit, rira giai bang 0-100% etyl axetat trong hexan sau d6 1a 4% metanol trong

DCM, thu duogc dau khéng mau (0,45 g, 42% qua 2 budc).
M/z271,4 (M)
g. Natri (25, 5R)-7-0x0-2-(diflometyl)-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat
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Dung dich chra tetrabutylamoni (2S,5R)-2-(diflometyl)-7-0xo0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulfat (0,45 g, 0,88mmol) trong nu6e (10 mL) dugce xi
Iy v6i nhua Na Dowex™ (1 g). Sau 1 gio hdn hop duoc loc qua dém nhya Na
Dowex™. Céc dich loc gom lai dugc cho qua 16p dém nhya Na Dowex™ thir hai,
ria béng nude (5 mL) sau d6 cac dich loc gom lai dugc lam dong kho dé thu duogc

hop chét néu & dé muc nay dudi dang chét rin mau tring (202 mg, 78%).

IH NMR (400 MHz, de-DMSO) 6 6,24 (1H, t, ] = 4,4 Hz, CHF2), 4,06 (1H,
m), 3,40 (1H, m), 3,20 (1H, m), 3,05 (1H, m), 1,95-1,75 (4H, m).

LCMS (ESI [M-Na]) 271,1.

Vidu3

Natri (28,5R)-2-(diclometyl)-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Dung dich chia (2S,5R)-6-(benzyloxy)-7-ox0-1,6-diazabixyclo[3.2.1]octan-
2-carbaldehyt (2,2 g, 8,4 mmol) trong DCM (100 mL) duogc xir Iy v6i phospho
pentaclorua (3,5 g, 16,9 mmol). Sau 16 gio, hdn hop duoc duge pha lodng bang DCM
va duogc rira bﬁng nudc lanh bang, nude mubi, 1lam khd (NaSOs) va 1am bay hoi.
Phén c#n thu duoc duogc sic ky trén silic oxit, rira giai bang 0-20% etyl axetat thu
duogc 3 phan doan riéng r&. Cac phan doan 1 va 3 khong chira hop chit mong mudn
nhung phéan doan 2 (TLC; Rf 0,4 trong 20% etyl axetat/hexan), chét rin mau tring

(130 mg, 5%), thé hién dit liéu phd phit hop v6i hop chit mong mudn. Dic biét 1a,
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cac nghién cou HMBC NMR thé hién su gan giii vé khong gian giita cacbon cacbonyl
v proton C2-H, do d6 xéc dinh dwgc nhém thé -CCLH la truc va C2-khong dbi xtng

1a S, nhu trén so do.
M/z 315,4, 317,3 (M+H)".

b. (2S ,5R)-Z-(Diclometyl)—6-hydroxy- 1,6-diazabixyclo[3.2.1]octan-7-on

=

Ok

Dung dich chira 6-(benzyloxy)-2-(diclometyl)-1,6-diazabixyclo[3.2.1]octan-
7-on (130 mg, 0,4 mmol) trong metanol (10 ml) duogc xir Iy véi 10% paladi trén than
hoat tinh (130 mg) va hydro héa (ap suat binh cau) trong 2 gio. Hon hop dugce loc
qua celite, rira bang metanol. Cac dich loc gom lai dugc lam bay hoi dé thu duoc chét

rdn mau tring (85 mg, 92%), chat ran nay dugc sir dung ngay trong budc tiép theo.
M/z 225.,4; 227,3 (M+H)".

¢. Tetrabutylamoni (2S,5R)-2-(diclometyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl
sulfat

\I in) H.2 Ch
»/"’\g /&;\\ju ‘\/\/

Dung dich chtra 2-(diclometyl)-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
(85 mg, 0,37 mmol) trong DCM (10 mL) dugc xur ly & 0°C véi TEA (0,2 mL, 0,8
mmol) va phttc hgp luu huynh trioxit pyridin (0,12 g, 0,76 mmol). Hén hop duoc
khudy & nhiét do trong phong trong 4 gid, sau d6 lam bay hoi dén kho. Phan cin thu
duoc duogc tai hoa tan trong DMF (2 mL) va xu ly voi TEA (0,4 mL, 1,6 mmol) va
phirc hop luu huynh trioxit pyridin thém nita (0,12 g, 0,76 mmol). Hén hop duoc
khudy & nhiét d6 trong phong trong 2 gid, sau d6 dung dich chia n-tetrabutylamoni
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axetat (0,28 g, 0,8 mmol) trong nuée (10 mL) dugce bd sung. Sau 2 gid, hdn hop duge
duogc pha loang biang DCM va phén chiét hitu co dugce rira bang nude sau d6 1a nuée
mubi, 1am khd (Na2SO4) sau d6 1am bay hoi dé thu duge dau. Dau nay dugc sic ky
trén silic oxit, rira giai bang 0-100% etyl axetat trong hexan sau d6 6% metanol trong
DCM dé thu duoc dau khong mau (68 mg, 33%).

M/z 304,4,306,3 (M)".

d. Natri (28S,5R)-2-(diclometyl)-7-ox0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Dung dich chaa tetrabutylamoni (2S,5R)-2-(diclometyl)-7-0x0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulfat (68 mg, 0,12 mmol) trong nuéc (2 mL) va ACN
(2 mL) duge xir Iy v6i nhua Na Dowex™ (0,5 g). Sau 1 gio, hén hop dugce loc qua
dém nhwa Na Dowex™. Cac dich loc gom lai duge cho qua dém nhwa Na Dowex™
th hai, rira b:?mg nuée-ACN (1 mL; 1 mL). Cac dich loc dugc cho qua dém nhua Na
Dowex™ thir hai sau d6 céc dich loc gom lai dugc lam déng kho dé thu duoc hop

chét néu & dé muc nay duéi dang chét rin mau tring (36 mg, 88%).

IH NMR (400 MHz, ds-DMSO) 6 6,25 (1H, d, J = 0,8 Hz, CHCI2), 4,02 (1H,
m), 3,45 (1H, m), 3,22 (1H, d), 2,95 (1H, m), 1,95-1,75 (4H, m).

LCMS (ESI [M-Na]") 3034, 305.4.

Vidu4
Natri (25, 5R)-2-(flometyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat

F//’l,/
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Hop chét theo vi du 4 duge diéu ché tir rrou trung gian chinh bang cach chuyén
héa thanh nhom thé flometyl st dung cach xtt ly DAST chuén (xem, vi du Collet, C.
et al, Bioorg. Med. Chem. Lett. 2017, 25, 5603).
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Ph Ph

Phan con lai ciia quy trinh tong hop (khir benzyl hoa, sulfonat hoa va tao mudi
natri) 1a theo quy trinh dugc néu trén day.

M/z =253,0 (M-Na).

1H NMR (500 MHz, d6-DMSO) & 4,71-4,48 (2H, m, CH2F2), 3,98 (1H, m),
3,42 (1H, m), 3,19 (1H, m), 2,92 (1H, m), 1,84 (1H, m), 1,78-1,66 (2H, m), 1,51 (1H,

m).

Vidub

Natri (28, 5R)-2-(1,1-difloetyl)-7-oxo-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat

(0]
/)—N.O"é,ONa
W\

0]

Hop chat theo vi du 5 duoc diéu ché bang cach chuyén hoa axit thinh amit
Weinreb, tao thanh metyl keton bang cach st dung metyl magie bromua sau do
chuyén hoa metyl keton thanh nh6m thé difloetyl bang cach str dung DAST (Wityak,
J., et al, J. Medicinal Chemistry, 2015, 58, 2967).

o 0 o FF
| 1 ]
HO)I%Q /O\TJMQ )Q )/Q
N E——— N —_— N - N
Vi N, //‘—NV //I——N_ O/l—/ N"O/\
-~
o 0Np 0 0, o o, Bh

Phan con lai cia quy trinh tong hop (khit benzyl hoa, sulfonat hoa va tao mudi

natri) la theo quy trinh dugc néu trén day.
M/z = 285,0 (M-Na).

1H NMR (500 MHz, d6-DMSO) & 4,02 (1H, m), 3,40 (1H, m), 3,18 (1H, m),

3,02 (1H, m), 1,89-1,79 (2H, m), 1,78-1,65 (2H, m), 1,72 (3H, m), 1,51 (1H, m).
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Vidué6

Natri (28, 5R)-2-(clometyl)-7-oxo0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat

Hop chét theo vi du 6 duoc didu ché bang phan tmng ciia rugu véi metan
sulfonyl clorua véi su ¢6 mit cia trietylamin dé tao ra mesylat twong tmg, sau d6 thay

thé bang cach st dung tetra-n-butyl amoni clorua dé thu dugc hop chét trung gian

clometyl.
0
, s .,
Ho/ ‘,, O,, \o/ ,, Cl
N —_— N [— . N
//L_N'o o//I_N‘o/\ o//I_N‘O/\
0 P Ph Ph

Phan con lai cua quy trinh téng hop (khir benzyl hoa, sulfonat hoa va tao mudi

natri) 1a theo quy trinh dugc néu trén day.
M/z=268,8 (M-Na).

1H NMR (500 MHz, d6-DMSO0) & 3,99 (1H, m), 3,88 (1H, m), 3,81 (1H, m),
3,32 (1H, m), 3,19 (11, m), 2,89 (1H, m), 1,83-1,69 (3H, m), 1,52 (1H, m).

Vidu7

Natri (2R, 5R)-7-oxo0-2-[(triflometyl)sulfanyl]-1,6-diazabixyclo[3.2.1]octan-6-yl

F__S,
T Q
0

F jl_
»—N__&_ON
0 o-Sh8
o)

sulphat
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Hop chét theo vi du 7 dugc didu ché bang phuong phap khir carboxyl, st dung
phuong phép lién quan dén phwong phap dé dua vao cac halogen nhung st dung
bac(I) triflometanthiolat theo cac diéu kién duoc mo ta boi Liu, C. et al (RSC
Advances, 2017, 7, 880).

J
F_S,
HO™ T
N —— "F N
o//I_N‘O/\ O//‘—N'O/\
Ph Ph

Phén con lai ciia quy trinh tong hop (khir benzyl hoa, sulfonat hoa va tao mudi
natri) 1a theo quy trinh dugc néu trén day véi su thay d6i 1a nhom benzyl dugc loai

b6 bing cach sir dung titani tetraclorua khi phan tmg hydro héa khong thanh cong.
M/z=320,9 (M-Na).

1H NMR (500 MHz, d6-DMSO) & 5,04 (1H, dd, J = 12,5 Hz, J = 4,5 Hz,
CHSCF3), 4,01 (1H, d, J = 3,0 Hz), 3,23 (2H, m), 2,01 (2H, m), 1,89-1,72 (2H, m).

Vidu8

Natri (2S, 5R)-7-oxo-2-[(triflometoxy)metyl]-1,6-diazabixyclo[3.2.1]octan-6-yl
sulphat

Hop chit theo vi du 8 duge didu ché bang phan mg triflometyl hoa rugu st
dung triflometyltrimetylsilan (TMSCF3) ¢6 st dung bac(I)triflat va Selectfluor theo
céc diéu kién cua Liu, J.-B. et al (Organic Letters, 2017, 17, 5048).
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Phan con lai ciia quy trinh téng hop (khi benzyl héa, sulfonat hoa va tao mubi

natri) 1a theo quy trinh dugc néu trén day.
M/z=318,9 (M-Na).

1H NMR (500 MHz, d6-DMSO) § 4,32 (1H, dd, ] = 10,5 Hz, ] = 9,5 Hz), 4,16
(1H, dd, J = 10,5 Hz, T = 5,5 Hz), 3,98 (1H, d, ] = 3 Hz), 3,45 (1H, m), 3,21 (1H, m),
2,91 (1H, m), 1,85-1,69 (3H, m), 1,48 (1H, m).

Vidu9

Natri (2S, 5R)-2-[diflo(1,3-thiazol-2-yl)metyl]-7-ox0-1,6-diazabixyclo[3.2.1]octan-
- 6-yl sulphat

FF
N_ M.
< ,
<\/S I\O
/J——N. 's_ONa
o) o-S

Hop chat theo vi du 9 dugc diéu ché tir aldehyt ma duogc bién do6i thanh
thiazolyl keton theo phwong phdp nhu dugc mo ta béi Dondoni, A., et al, (2004,
Journal of Organic Chemistry, 69, 5023), cu thé 1a su tao ra tai chd anion thiazol va
phan tmg véi aldehyt; bay bing anhydrit axetic dé thu dugc axetat; thily phan axetat
sau d6 1a oxy hoa gidng Swern dé tao ra keton. Hop chit nay dugc phan tng véi
DAST theo cach théng thuong dé tao ra diflorua germinal (hai nhém thé gidng nhau

& cung Vi tri).
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Phn con lai ciia quy trinh tong hop (khir benzyl hoa, sulfonat hoa va tao mudi
natri) 1a theo quy trinh dugc néu trén day voi su thay dbi 12 nhom benzyl dugc loai

b6 bang cach st dung titani tetraclorua khi sy hydro hoa khong thanh cong.
M/z=353,9 (M-Na)".

1H NMR (500 MHz, d6-DMSO0) 3 8,04 (2H, s), 4,05-3,97 (2H, m), 3,24 (1H,
m), 3,01 (1H, m), 2,03-1,98 (1H, m), 1,88-1,77 (3H, m).

Vidu 10
Natri (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

F,
@
~N 2
J—N_ % _ON
o” o-Sohe
0

a. Axit (2S,5R)-6-(benzyloxy)-7-oxo-1,6-diazabixyclo[3.2.1]octan-2-carboxylic
Dung dich chtra etyl (2S,5R)-6-(benzyloxy)-7-0x0-1,6-
diazabixyclo[3.2.1]octan-2-carboxylat ¢6 ban trén thi truong (7,0 g, 23,0 mmol) trong
axeton:nudc (1:1, 120 mL) duoc bo sung LiOH.H20 (0,97 g, 23,0 mmol) ¢ 0°C. Hon
hop phéan ng thu duogc duoc khudy & nhiét d6 trong phong trong 2 gid. Sau d6 hon
hop phan ng dugc pha loang bang nude (50 mL) va duoc rira bang EtOAc (2x100
mL). Lop nude duge axit hoa bang dung dich HCI IN (dén do pH ~3) va sau d6 duoc
chiét bang EtOAc (2x100 mL). Cac pha hiru co gom lai dugc ria bang nude, nudc
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mudi, 1am kho trén NaxSOs khan, loc va ¢d dé thu duoc axit (28S,5R)-6-(benzyloxy)-
7-0x0-1,6-diazabixyclo[3.2.1]octan-2-carboxylic (5g, 79%) dudi dang chét rin mau
trang, chit ran nay duoc sit dung trong budc tiép theo ma khong can tinh ché.

M/z = 277,1 (M+H)".

b. (2R,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]Joctan-7-on  (A)  va
(2S,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-on (B)

(A) (B)

Dung dich dugc khudy chira axit (2S, 5R)-6-(benzyloxy)-7-oxo-1,6-
diazabixyclo[3.2.1]octan-2-carboxylic (2,5g, 9,04 mmol) trong axeton: nudc (4:1,
100 mL) duoc bd sung Selectfluor™ (6,4g, 18,0 mmol) va AgNOs (153 mg, 0,90
mmol) & nhiét do trong phong. Hon hop phan tmg thu duge dugc gia nhiét & 50°C
trong 3 gio sau do 1am bay hoi. Phéan cin thu duoc duoc xit Iy v6i EtOAc (100 mL),
loc qua dém celite va roa dém nay bang EtOAc (10 mL). Phéan loc dugc rira bang
dung dich NaHCO3 (50 mL), nuée (50 mL) va nude mudi (50 mL). Lép hitu co duge
lam kho trén Na,SO4 khan, loc va cd dé thu duoc dau. Dau nay dugc sdc ky trén
silicagel rira giai bang dung mdi rira giai 10% EtOAc trong hexan dé thu dugc
(2R,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-on (A) (550 mg, 24%)
du6i dang diu nh6t mau vang nhat. Rira giai tiép bang 50-60% EtOAc trong hexan
dé thu duoc (28,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-on (B) (300

mg, 13%) dudi dang chit rin mau vang nhat.
(2R,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-on (A)
M/z =251,1 (M+H)".

Céc thit nghiém NMR thé hién cac hé sb két hop ddi v6i nguyén t& H trén
cung mdt nguyén tr cacbon nhu véi nguyén tir F 1a 45,0 Hz (két hop v6i F) va 4,5
Hz (két hop véi proton truc trén nguyén tir cacbon lién k&) nho d6 chimg minh ring
nguyén tir H nay c6 bd tri xich dao va phan tir nay co6 tinh hoa hoc 1ap thé nhu dugc

thé hién.
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(2S,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-on (B)
M/z=251,1 M+H)".
Céc tht nghiém NMR thé hién céc hé s6 két hop dbi véi nguyén tir H trén
cung mot nguyén tir cacbon nhu véi nguyén tr F 1a 44,0 Hz (két hop véi F) va 10,5
Hz (két hogp véi proton truc trén nguyén tir cacbon 1ién k&) nhd d6 chimg minh ring
nguyén tr H nay co bd tri truc va phan ti nay c6 tinh hoa hoc 1ap thé nhu duoc thé
hién.
c. (2R,5R)-2-flo-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
F ‘e,
)
N
o] OH

Dung dich chira (2R,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-
on (300 mg, 1,19 mmol) trong metanol (30 mL) dugc b sung 10% Pd/C (300 mg).
Hdn hop phan tng dugc hydro hoa & nhiét d trong phong trong 1 gio bang cach st
dung 4p suit hydro binh cu. HOn hop phan tmg duge loc qua dém celite rira bang
metanol (10 mL). Dich loc dugc lam bay hoi dé thu dugc (2R,5R)-2-flo-6-hydroxy-
1,6-diazabixyclo[3.2.1]octan-7-on (180 mg, 94%) du6i dang chét rin mau tring nhat,
chit rin nay dugc st dung trong budc tiép theo ma khong can tinh ché.

M/z=161,0 M+H)".

d. Tetrabutylamoni (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl

O
// OS\(\;O ////\_\-

sulphat

Dung dich chira (2R,5R)-2-flo-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
(180 mg, 1,12 mmol) trong DCM (20 mL) dugc bd sung TEA (1,5 mL, 11,2 mmol)
sau d6 1a phic hop SOs:Py (1,07 g, 6,74 mmol) ¢ 0°C va khuéy O nhiét do trong
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phong trong 4 gi¢. Sau d6 dung dich chira n-tetrabutylamoni axetat (2,7 g, 8,99 mmol)
trong nudc (20 mL) dugc bd sung va khudy & nhiét do trong phong trong 2 gid. Hon
hgp phan tng duogc pha lodng bang DCM (50 mL) va 1ép hitu co duge tach ra. Lép
hitu co duoc dugc ria béng nude (5x25 mL), 1am khd trén NaxSOq, loc va lam bay
hoi. Phan can thu duge duge sic ky trén silic oxit, rira giai bang 0-100% etyl axetat
trong hexan sau d6 1a 5% metanol trong DCM dé thu duoc tetrabutylamoni (2R,5R)-
2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat (220 mg, 40% qua 2 budc) dudi
dang dau khoéng mau.

M/z =239,0 (M-nBus)".

(a) Natri (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat

Dung dich duoc khudy chia tetrabutylamoni (2R,5R)-2-flo-7-o0xo0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulfat (220 mg, 0,45 mmol) trong nudc (10 mL) dugce
xtr Iy voi nhua Na Dowex™ (1 g). Sau 1 gio, hdn hop dugc loc qua dém nhya Na
Dowex™, rira bang HO (5 mL). Dich loc gom lai dwgc xir 1y lai voi nhua Na
Dowex™ (1 g) trong 1 gid, loc qua dém nhwra Na Dowex™, rira bang H>O (5 mL).
Quy trinh nay duogc lap lai thém 3 14n nira. Cac dich loc gom lai dugc lam dong kho
dé thu dwoc hop chét néu & dé muc nay (90 mg, 75%) dudi dang chét rin mau tring

nhat.
M/z =239,0 (M-Na).

'H NMR (500 MHz, d¢-DMSO) 6 5,35 (1H, ddd, J = 46 Hz, 5 Hz, 2,5 Hz,
CHF), 4,08-4,06 (1H, m), 3,26-3,24 (1H, m), 3,06-3,04 (1H, m), 1,99-1,68 (4H, m).

Vidu 1l
Natri (28, 5R)-2-flo-7-0x0-1, 6-diazabixyclo [3.2.1] octan-6-yl sulfat

ke
N 0

o//l_N'o—nS\\’ONa
o
a. (2S,5R)-2-flo-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
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Dung dich chira (2S,5R)-6-(benzyloxy)-2-flo-1,6-diazabixyclo[3.2.1]octan-7-
on (250 mg, 0,99 mmol) (xem hop chét (B) trong Vi du 10) trong metanol (10 mL)
duoc bd sung 10% Pd/C (250 mg). Hon hop phan tmg dugc hydro hoa ¢ nhiét do
trong phong trong 1 gio bang cach sir dung 4p sudt hydro binh ciu. Hon hop phan
tmg duogc loc qua dém celite va dém nay duoc rira bang metanol (5 mL). Dich loc
dwoc lam bay hoi d& thu dugc  (2S,5R)-2-flo-6-hydroxy-1,6-
diazabixyclo[3.2.1]octan-7-on (130 mg, 81%) dudi dang chét rdn mau tring nhat,
chét ran nay duoc str dung trong budce tiép theo ma khong can tinh ché.

M/z =161,1 (M+H)".
b. Tetrabutylamoni (2S,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Dung dich chira (2S,5R)-2-flo-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on
(130 mg, 0,81 mmol) trong DCM (30 mL) dugc bd sung TEA (1,14 mL, 8,11 mmol)
sau do 1a phirc hgp SOs.Py (775 mg, 4,87 mmol) ¢ 0°C. Hbn hop dugc khudy & nhiét
do trong phong trong 4 gio. Dung dich chwra n-tetrabutylamoni axetat (1,9 g, 6,49
mmol) trong nuée (30 mL) dugc bd sung vao va hdn hop dugc khudy & nhiét do trong
phong trong 2 git. Hon hop phéan tng dugc pha loang bang DCM (50 mL) va 16p hitu
co dugce phan ly. Lép DCM dugc rira bang nudce (5x25 mL), lam kho bang Na,SO4,
loc va lam bay hoi. Phan cin thu duogc duge sic ky trén silic oxit, rira giai béng 0-
100% EtOAc trong hexan sau d6 1a 5% metanol trong DCM dé thu duoc
tetrabutylamoni (2S,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat (60

mg, 15% qua 2 budc) dudi dang dau khong mau.
M/z =239,1 (M-nBua)".

c. Natri (28S,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat
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Dung dich duogc khudy chua tetrabutylamoni (2R,5R)-2-flo-7-0x0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulfat (60 mg, 0,12 mmol) trong CH3CN: H20 (1:1, 4
mL) dugc xtt Iy v6i nhua Na Dowex™ (1 g). Sau 1 gio, hdn hop duge loc qua dém
nhira Na Dowex™ va dugce rira bing CH3CN: H2O (1:1, 2 mL). Dich loc gom lai
duge xir 1y 14n nita v6i nhua Na Dowex™ (1 g) trong 30 phit, loc qua dém nhyra Na
Dowex™ va dugce rira bang CH;CN: H,O (1:1, 2 mL). Quy trinh nay duoc lap lai
thém 3 1in nita. C4c dich loc gom lai duge 1am dong khé dé thu duge hop chét néu &

dé muc nay duéi dang chét rin mau tring nhat.
M/z=238,9 (M-Na).
TH NMR (500 MHz, de-DMSO) 6 5,27 (1H, ddd, J =44 Hz, ] = 10,5 Hz, J =

4,5 Hz, CHF), 3,96-3,94 (1H, m), 3,24 -3,21 (1H, m), 3,01 (1H, ] = 12 Hz), 2,06-2,01
(2H, m), 1,73-1,67 (1H, m), 1,61-1,57 (1H, m).

Vidul2

Natri (2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulfat

Cl "
9
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a. (2R,5R)-6-(benzyloxy)-2-clo-1,6-diazabixyclo[3.2.1]octan-7-on

Cl "
Tg
Y N,
—
0 o Ph

Dung dich chtra axit (2S,5R)-6-(benzyloxy)-7-0x0-1,6-
diazabixyclo[3.2.1]octan-2-carboxylic (1 g, 3,62 mmol) trong DMF (20 mL) va
AcOH (4 mL) dugc bd sung N-closucxinimit (4,83 g, 36,2 mmol) ¢ nhiét do trong
phong. Hon hgp phan tmg dugc lam sach bang khi nito trong 5 phut. Sau d6 Pb(OAc)4

96



42405 97/125

(2,4 g, 5,43 mmol) duoc bd sung va hdn hop phan tmg duge 1am sach bang khi nito
trong 5 phut nita. Phan (ng dugc gia nhiét & 60°C trong 4 gio va sau do xu ly véi
dung dich K2COs bao hoa nhiét do trong phong. Hdn hop duge chiét bang dietyl ete
(2x50 mL), 16p hitu co gom lai dugc rira bang nuéc mubi (20 mL), 1am khd trén
Na2SOs4 khan, loc va c6 dé thu dugc san phdm thé. San phim nay dugc sdc ky trén
silic oxit, rira giai bang dung mai rira gidi 1a 10% EtOAc trong hexan dé thu duoc
(2R,5R)-6-(benzyloxy)-2-clo-1,6-diazabixyclo[3.2.1]octan-7-on (270 mg, 28%) dudi
dang diu mau vang nhat.

M/z =267,0 M+H)".

Cac thir nghiém NMR thé hién céc hé s6 két hop dbi v6i nguyén tir H trén
cung mot nguyén tir cacbon nhu v6i nguyén tir Cl 1a 5,5 Hz (két hop véi proton truc
trén nguyén tir cacbon lidn k&) nho d6 chirng minh rang nguyén tt H ndy c6 b tri
xich dao va phan tir nay co tinh hoa hoc lap thé nhu duogc thé hién.

b. (2R,5R)-2-clo-6-hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on

cl,
9
J—_N‘OH

o7

Dung dich chtra (2R,5R)-6-(benzyloxy)-2-clo-1,6-diazabixyclo[3.2.1]octan-
7-on (220 mg, 0,824 mmol) trong metanol (20 mL) duoc bd sung 10% Pd/C (220
mg). Hon hop phéan ting duge hydro hoa ¢ nhiét do trong phong trong 1 gio st dung
ap suat hydro binh cau. Hon hop phan tng dugc loc qua dém celite va dém nay dugc
rira bing metanol (10 mL). Dich loc dwgc lam bay hoi @ thu dugc (2R,5R)-2-clo-6-
hydroxy-1,6-diazabixyclo[3.2.1]octan-7-on (150 mg) dudi dang chét rin mau tring
nhat, chét rin nay dugc st dung ma khong can tinh ché.

M/z = 177,0 (M+H)".

c. Tetrabutylamoni (2R, 5R)-2-clo-7-o0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat
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Dung dich  duogc khudy chaa  (2R,5R)-2-clo-6-hydroxy-1,6-
diazabixyclo[3.2.1]octan-7-on (150 mg, 0,849 mmol) trong DCM (20 mL) dugc bd
sung TEA (1,8 mL, 12,7 mmol) sau d6 la phirc hgp SOs:Py (1,35 g, 8,49 mmol) &
0°C va khudy & nhiét do trong phong trong 3 giod. Sau d6 dung dich chira tetra(n-
butyl)amoni axetat (2,56 g, 8,49 mmol) trong nuéc (20 mL) duoc bd sung va khudy
& nhiét do trong phong trong 3 gio. Hon hop phan tmg dugc pha lodng bang DCM
(50 mL) va cac pha dugc phén tach. Phin chiét hiru co dugc rira bang nuée (5 x 25
mL), lam kho bing Na>SO4, loc va 1am bay hoi. Phan cin thu dugce duoc sac ky trén
silic oxit, rira giai bang 0-100% etyl axetat trong hexan sau d6 bing 5% metanol trong
DCM dé thu dugc tetrabutylamoni (2R, 5R)-2-clo-7-0x0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulphat (130 mg, 30% qua 2 budc) dudi dang dau

khong mau.
M/z = 254,9 (M-nBua)".
d. Natri (2R, 5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl sulphat

Dung dich chtra  tetrabutylamoni (2R, 5R)-2-clo-7-0x0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulphat (130 mg, 0,26 mmol) trong CH3CN: H,O (1:1,
3 mL) dugc xtt Iy v6i nhura Na Dowex™ (1 g). Sau 30 phit, hdn hop duge loc qua
dém nhua Na Dowex™ va duoc rira bang CH;CN:H,O (1:1, 1 mL). Dich loc gom lai
dugc xtt Iy lai 1an nita véi nhua Na Dowex™ (1 g) trong 30 pht, loc qua dém nhwa
Na Dowex™ va rira bang CH;CN:H,0 (1:1, 1 mL). Quy trinh nay dugc 13p lai trong
3 lan nita. Cac dich loc gom lai dugc lam dong kho va hop chét thu duoc dugce tinh
ché bang HPLC diéu ché [X-SELECT-C18 (150*19), 5 u, pha dong: HoO: MeCN].
Cac phén doan thu thép dugc lam dong kho dé thu duoc hop chit néu ¢ d& muc nay
(5,0 mg, 7%) duéi dang chit rin mau tréng nhat.

M/z = 255,0 (M-Na)-.
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'HNMR (500 MHz, d-DMSO0) 6 5,51 (1H, dd, I = 6,0 Hz, J = 2,0 Hz, CHCI),
4,10 (1H, 7= 3,0 Hz), 3,51-3,49 (1H, m), 3,07-3,05 (1H, m), 2,26-2,18 (1H, m), 1,94-
1,80 (3H, m).

Hoat tinh sinh hoc
Céc thir nghiém duoc tién hanh dé xac dinh:

(1) Hoat tinh (rc ché ctia cac hop chét theo sang ché ddi voi cac enzym Serin B-
lactamaza tir cAc nhom khéc nhau;
(2) Kha ning tang tiém luc B-lactam bang cac hop chét chéng lai cac ching biéu

hién cac enzym SBL

Chi tiét vé cac phuong thitc dwgc st dung cho mdi trong s6 cac tap hop thir

nghiém dugc néu dudi day:
Uc ché enzym
Thir nghiém ¢ ché enzym in vitro

Cac thir nghiém tc ché enzym dugc thuc hién bang cach sir dung céc enzym
SBL duogc tinh ché tir Enterobacter cloacae (nhu TEM-1; AmpC; CTX-M15; KPC-
2; OXA-48) trong dung dich d¢ém HEPES 10mM d¢ pH = 7,5, trong céc dia vi chuén
d6 96 15. Nitrocefin (100uM déi véi TEM-1, AmpC, KPC-2, OXA-48; va 50uM ddi
v6i CTX-M15) dugc st dung lam co chit. Quy trinh thiy phan cia né dugc theo doi,
sau qua trinh u 10 phut dau tién & 30°C, & 482 nm trong 12 phut mdi 30 gidy bang
cach str dung may doc dia huynh quang UV Perkin Elmer Envision. Dit li¢u tbc do
thuy phan védi sy c6 mdt cua phd cac chét e ché dugc phan tich va ICso dugc xac

dinh dbi voi mbi hop chat bang cach sir dung phin mém co sé dit liéu Dotmatics.
Su pha logng hop chat dwgc thuc hién trong DMSO.

Céc két qua IC50 trung binh duge thé hién dudi day d6i v6i su e ché enzym
ctia bang chon loc cac enzym SBL. Dit liéu dugc nhom lai véi nhau theo cach thirc

sau:-
TEM-1:  IC50 <3 nM (A); 3 - 10 naM (B); > 10 nM (C).

KPC-2: IC50 <10 nM (A); > 10 nM (B).
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AmpC: IC50 < 10 nM (A); 10 - 40 nM (B); 40 - 60 nM (C); > 60 nM (D).
OXA-48:  IC50 <20 nM (A); 20 -100 nM (B); 100 — 200 nM (C); 200 — 300 nM
(D); >300 nM (E).
CTX-M15: IC50<5nM (A); 5 —20 nM (B); 20 — 100 nM (C); 100 — 200 nM (D).
R
l}l
Al
Na
0 N S o/
\O/ \\
(0]
Hop chit |Nhémthé R | KPC-2 Amp-C OXA-48 | CTX-M15
Avibactam | CONH, 7,8 (A) 8,0 (A) 296,6 (D) | 1,4 (A)
Vidu 1 CF3 (A) (A) (A) (B)
Viduy2 CHF» (A) (B) (B) (B)
Vi du 3 CHCly (A) (C) (C) (®)
Vi du 4 CH,F (B) (A) (D) (B)
Vidu 5 CF,CH3 (B) (C) (B) (B)
Vidu6 CH:ClI (B) (B) (D) N/D
Vidu7 CF3S (B) (C) (D) N/D
Vidu 8 CH>OCF; (A) (C) (D) (D)
Vidu9 CF»-2- (A) (A) (D) (©)
thiazolyl
Vidul0 |F(R) (B) (B) (D) N/D
Vi du 11 F (S) (B) (D) (E) N/D
Vi du 12 Cl (B) (A) (E) N/D
N/D = khong xac dinh
Hop chit | Nhém thé R | TEM-1
Avibactam | CONH> 4,7 (B)
Vidul0 |F(R) (A)
Vidull |F(S) (®)
Vidul2 |[Cl (A)

Thir nghi€m tinh nhay khéng sinh

Hoat tinh khang sinh cta chat khang sinh B-lactam d6i v6i vi khuan biéu hién

SBL/ESBL v6i su ¢6 mat cua cac hgp chét theo sang ché
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Céc thi nghiém duoc thuc hién bang cach st dung 'phuong phap vi pha lodng
canh trudong' theo phuong thirc M07-A8 duoc thiét 1ap béi Vién tidu chuén phong thi
nghiém lam sang (Clinical Laboratory Standards Institute - CLSI). Cac dich pha loang
dang chudi clia chét khang sinh p-lactam Meropenem dugc chuén bi trong cic dia 96
16 trong canh truong Mueller-Hinton ¢6 diéu chinh cation (cation-adjusted Mueller-
Hinton broth - CAMHB); khoang néng d6 duoc xac dinh tir 0,03 mg/L dén 512 mg/L.
Mau cdy ching vi khuin cia mdi chiing (céc sén pham phén lap 14m sang) dugc diéu
chinh dén chuén do duc 0,5 McFarland trong huyét thanh sinh ly (0,9% NaCl), sau
do6 dugce pha lodang 1:100 trong CAMHB va dugc b6 sung vao mdi 16 dé thu dugce s6
té bao vi khuén cubi cung 1a 5x10° CFU/18. Sau khi u trong khoang 18 dén 20 gid
trong khoang nhi¢t ¢ 37°C, kha niang ¢ ché sinh trudng duoc danh gia bang su khong
phat trién vi khuin bét k.

Céac ndng do e ché t6i thiéu (Minimal inhibitory concentration - MIC) dugc
14y & ndng do chat khang sinh thip nhét tai d6 sinh vat thir nghiém khong thé hién su
sinh truéng trong thay dugc; két qua dugc xac nhan bang cach do mat do quang

(optical density - OD) & 600 nm trong may quang phd.

Céc hop chit theo sang ché dugc thir nghiém o ndéng d6 4 ug/mL. Céc ching
lam sang duoc su dung trong cidc thtr nghiém ting tiém luc Meropenem 1a
NTBC091.1 (ching E. coli biéu hién KPC-2, TEM-1); NTBC093 (ching E. cloacae
biéu hién KPC-2, TEM-1); NTBC096,1 (ching K. pneumoniae biéu hi¢n OXA-181
va SHV-11); NTBC099 (chung K. pneumoniae biéu hién KPC-3, SHV-11 va TEM-
1); NTBC189 (chung K. pneumoniae biéu hién TEM-OSBL(b), CTX-M-14, OXA-
48(c)).

S6 chiing (Céac) enzym | Phan loai MIC MIC mero + | MIC mero
B-Lactamaza mero, 4 ug/mL | + 4 ng/mL
ng/mlL, Hop chit | Hop chét
khong c¢o6 |theovidu 1l |theo Vi du
chat wc 2
ché
NTBCO091.1 | KPC-2 E. coli 4 0,03 0,03
+TEM-1
NTBC093 | KPC-2 E. cloacae 8 0,06 0,06
+TEM-1
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NTBC096.1

OXA-181
+SHV-11

K. pneumo

32

NTBC099

KPC-3 +
SHV-11 +
TEM-1

K. pneumo |

256

NTBC189

TEM-
OSBL(b) +
CTX-M +
OXA-48(c)

K. pneumo

32

Dit lidu d6i v6i cac hop chét khac theo sang ché duoc thé hién trong bang dudi

day. Trong bang nay, dit liéu dugc nhom lai nhu sau (Dit liéu d6i voi cac hop chét

theo vi du 1 va 2 dugc cung cap dé dé tham chiéu):

MIC < 1 pg/mL (A); MIC = 1 hodc 2 pg/mL (B); MIC = 4 pg/mL (C); MIC = 8
ug/mL (D); MIC > 8 pg/mL (E).

102



103/125

42405

€01
(V) /N /N /N a/N ()8% 681D9.IN
D) ) -VXO + W-XI1D + (@) TdSO-IWAL
() (D (9 (@ (@ () (@ I-INAL + [1T-AHS + €043 | 660091IN
I
(@ (e)) v) (& @ @ @) [T-AHS+ I81-VXO | "96009IN
(V) (9 (V) (V) (V) (@D (V) [-NAL+ 04 | €60049IN
_ I
(V) (V) v) v) (¥) (v) (V) [-INAL+ 204 | "16009IN
4 Il o1 . . . .
. . . 6 P 1A 091} | § NP TA OdY) | £ 0P JA 09U} | 9 TP [A O3]}
np A ooq TP OO TP R o dopr | tgyo dOH | ey dOF |y o
Yo doy | veyo  doH |eyo  dOH | ; ; ; 3unyd 9§
T p 4 | sy | s b+ Tu/3n o+ | TwBd p 4+ | /Bl p + | qu/sd p o+ 5
ORW DN | OoI_W DIN | OJoW DA ORW DIN | ORW DI | ORW DI | O OIA eZRWR)OR T-¢ WAZUD (98)))
a/N /N a/N €] (@ (V) sZ0 43 )8y 6STO9IN
-VXO + IN-X1D + (9)19SO-IWA.L
() (@ (@ (@) (@ (V) ST°0 96¢ I-INAL + TT-AHS + €04 | 660D9.IN
I
@ (@) @) ) ) (@1 43 [T-AHS+ [81-VXO | "96009IN
(V) (V) (V) (V) (v) (V) €0°0 8 [FINAL+ D4 | €6009IN
. I
(V) (v) (v) (v) (V) (V) 90°0 % AL+ 003 | T600EIN
GNP A 0} | 0P TA 09} | € NP JA 03Y) | T (P A O3} | [ TP [A O} 9Y2 o0 18Yd
eyo  doH | reyd doy | 1Yo doy | reyo doy | 1Yo dop | wepeqiay | 00 SuQyy Sunus o
TS p o+ | T o4 | B p o4 | st b+ | TS p o+ | s g+ /30l 12 08
oJoux UHE oJoux UHZ oI UHE oJomx QE [ORE=]108 1 UHZ oJoumI OHE ‘01w QHE @N@Enuomd-m_ E%NEO Ao\mOv




42405 104/125

Céc hop chét theo sang ché c6 hoat tinh cao. Vi du, két hgp ctia meropenem
va hop chét theo vi du 1 ¢6 MIC nhé hon két hop ctia meropenem va avibactam trong
viéc chéng lai ching NTBC091.1. Két hop ciia meropenem va hop chét theo vi du 2
¢6 MIC thip hon két hop clia meropenem va két hop ctia meropenem va avibactam
trong viéc chdng lai ching NTBC091.1. Két hop clia meropenem va hop chit theo vi
du 10 ¢6 MIC thap hon két hop clia meropenem va avibactam trong viéc chéng lai
ching NTBC091.1, NTBC096.1, va NTBC189, va ¢6 MIC twong tw nhu két hop cua
meropenem va avibactam trong viéc chéng lai ching NTBC093. Két hop cua
meropenem va hop chét theo vi du 12 ¢6 MIC thip hon két hgp ciia meropenem va

avibactam trong viéc chdng lai chimg NTBC091.1.

Dt liéu MIC khéc

Hop chét theo vi du 10 duge kiém tra thém vé kha nang chong lai nhém 16n
cac chung vi khuin Enterobacteriaceae 1am sang ma khéang cdc chat khang sinh
betalactam nhu meropenem, cefepime va ceftazidime vi chiing san xuat céc bién the

OXA hoac KPC cuta cac enzym SBL.

Fig.1 thé hién dit lidu thé hién rang tac dung ctia hop chét 10 trong viéc chdng
lai hai nhém chung vi khuin 14m sang enterobacteriaceae duong tinh v6i OXA ma
khang céc chit khang sinh betalactam nhu meropenem, cefepime va ceftazidime. Dit

liéu duoc biéu thi trén Fig.1 theo mé hinh MIC liiy tich chuén.

Fig.1A thé hién rang, vi du, 0% trong s6 cac chung nay 1a nhay v6i mot minh
meropenem (“MEM”) ¢ MIC 1a 1 pg/mL. Tuy nhién, cac phan doan cac ching nhay
v6i cac chat khang sinh khac & mirc 1 pg/mL di ting 1én khoang 33% (t6 hop 1am
sang ctia chét e ché VNRX-5133 va chit khang sinh cefepime, “CEF/VNRX"); 63%
(t6 hop 14m sang cua chit wc ché avibactam, va chit khang sinh ceftazidime,
“CAZ/AVI); trén 90% (td hop 1am sang ctia chét wre ché theo vi du 10 va chit khang

sinh meropenem).

Tuong tu, Fig.1B, ma lién quan dén nhém rong hon gbm céc chung vi khuén
lam sang enterobacteriaceae duong tinh véi OXA ma khang cac chat khang sinh

betalactam nhu meropenem, cefepime va ceftazidime, dd xac nhén rang meropenem
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c6 hoat tinh kém (MICso =32 pg/mL; MICgo >32 ng/mL). Viéc bb sung 4 pg/mL hop
chat vi du 10 d3 khéi phuc tinh nhay cho meropenem (MICsp = 0,12 pg/mL; MICoo
=0,5 ug/mL). D& so sanh, t6 hop 14m sang “CEF/VNRX” ¢6 gia tri MICs0/MICogo 1an
lugt 1a 1 pg/mL va 2 pg/mL. T6 hop 1am sang “CAZ/AVI” c6 gia tri MICso/MICoo
lan luot 13 2 pg/mL va 8 pg/mL.

Fig.2 thé hién dit liéu thé hién tic dung ctia hop chit 10 déi v6i nhém cac
chung vi khuan 1am sang enterobacteriaceae duong tinh v6i KPC ma khang cac chét
khang sinh betalactam nhu meropenem, cefepime va ceftazidime. Dit li¢u dugc biéu
thi theo mo hinh MIC lily tich chudn. Fig.2 thé hién ring d6i v6i viéc chéng lai
enterobacteriaceae duong tinh v6i KPC, meropenem ciing c6 hoat tinh kém (MICs
>32ug/mL va MICq >32pg/mL). Viéc bd sung 4 pg/mL hop chit theo vi du 10 1am
khoi phuc tinh nhay cho meropenem (MICso = 0,12 pg/mL; MICgo = 2 pg/mL). Dé
so sénh, t6 hop 14m sang “CEF/VNRX” (chét irc ché VNRX-5133 va chét khang sinh
cefepime) c6 c4c gid tri MICso/MICsp 14n lugt 12 1 pg/mL va 2 pg/mL. T6 hop 1am
sang “CAZ/AVI” (chét trc ché avibactam va chét khang sinh ceftazidime) co6 cac gia
tri MICs0/MICop 1an lwot 1a 1 pg/mL va 4 pg/mL.

Hop chit theo vi du 10 cling duoc kiém tra kha nang chong lai nhom 48 chiing
vi khudn 4. baumannii ma khang cac chat khang sinh betalactam nhu meropenem,
cefepime va ceftazidime vi ching san xuét cac bién thé OXA cua cic enzym SBL.
Dit liéu dugc biéu thi trén Fig.3 theo md hinh MIC Iy tich chuan. Vi du, voi su ¢6
mit cua 2 pg/mL mdi chét trc ché, 0% sb chiing 13 nhay véi (i) mot minh meropenem
(“MEM™), (ii) t6 hop 1am sang ctia chét tc ché VNRX-5133 va chat khang sinh
cefepime, “CEF/VNRX”; hodc (ii1) to hop lam sang cua chit uc ché avibactam, va
chét khang sinh ceftazidime, “CAZ/AVI”. Ngugc lai, khoang 50% sb chiing 14 nhay
v6i hop chét theo vi du 10 két hop v6i chat khang sinh meropenem. Tuong tu, v6i sy
c6 mat cua 16 pg/mL mdi chét trc ché, dudi 10% sb chung 12 nhay véi (i) mot minh
meropenem (“MEM?”), (ii) t6 hop 1am sang ciia chat wc ché VNRX-5133 va chét
khang sinh cefepime, “CEF/VNRX”; hodc (iii) td hop 1am sang cla chét @c ché
avibactam, va chat khang sinh ceftazidime, “CAZ/AVI”. Nguoc lai, gén 100% sb
chung 14 nhay v6i hop chit theo vi du 10 két hop v6i chit khang sinh meropenem

trong cac diéu kién nay. Lién quan dén cac gid tri MIC, doi v6i kha nang chong lai
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nhém ndy, thiy ring meropenem c6 hoat tinh kém (MICso 64pg/mL va MICoo
>64pg/mL). Viéc bd sung 4 pg/mL hop chat theo vi du 10 lam hdi phyc tinh nhay
cho meropenem (MICso 2 pg/mL va MICqo 8 pg/mL). Dé so sanh, td hop 1am sang
“CEF/VNRX” thé hién hoat tinh kém trong viéc chéng lai cAc thé phan 13p 1am sang
Acinetobacter baumanni duong tinh véi OXA nay, v6i céac gia tri MICso/MICyg lan
luot 14 64 pg/mL va >64 pg/mL. Tuong tu, td hop 1am sang “CAZ/AVI” ciing thé
hién hoat tinh kém trong viéc chéng lai cac thé phan lap 1am sang Acinetobacter
baumanni duong tinh v6i OXA, v6i chat e ché avibactam va chat khang sinh

ceftazidime c6 céc gia tri MICso/MICoo 1an luot 14 64 pg/mL va >64 pg/mL.

Hiéu luc in vivo cia cac hop chat theo sang ché

Céc hop chit theo sang ché duoc thir nghiém tiép trong cac md hinh hiéu luc

trén dong vat. Cac con chudt nhét duoc lay nhiém vao dui:

(A)  ching Klebsiella pneumoniae (NR-48977) 1am sang biéu hién KPC [MIC (mot
minh meropenem) = 64pg/ml; MIC (Meropenem + Hop chét theo vi du 10 &
4 pg/mL) =1 ug/mL]; hodc

(B)  chung Klebsiella pneumoniae (AC00783) 1am sang biéu hién OXA [MIC (mét
minh meropenem) = 32pg/ml; MIC (Meropenem + Hop chét theo vi du 10 &
4 pg/mL) = 0,25 pg/mL]; hodc '

(C)  chung Acinetobacter baumannii (AC00445) 1am sang biéu hién OXA [MIC
(mdt minh meropenem) = 64pg/mL; MIC (Meropenem + hop chét theo vi du
10 64 pg/mL) =4 pg/mL].

T4 duoc 1ong, mot minh meropenem hoédc meropenem va hop chét theo sang
ché (Vi du 10) duoc cép vao qua tinh mach & c4c thoi diém 1, 3, 5 va 7 gio sau khi
lay nhiém. 9 gi¢ sau khi lay nhiém, céc con vat duge lam chét va sb lugng don vi tao
khuén lac (colony forming unit - CFU) dugc do dé xé4c dinh tai lugng vi khuan (s6
don vi tao khuén lac trén mot gam md dui, CFU/g). Két qua cuia cac thir nghiém nay,
ma duoc tién hanh véi cac dbi chimg va cac phan tich théng ké thich hgp, duoc thé
hién trén Fig.4. D6i v6i tit ca ba ching vi khu4n duoc thir nghiém, dap ung lidu c6

thé duoc théy vé mat tai lugng vi khudn, vi s lugng tao khuén lac (CFU) thép hon
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xay ra khi liéu ciia hop chét theo vi du 10 dugc tang 1én, trong khi st dung liéu

meropenem khong doi.
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YEU CAU BAO HO

1. Hop chét 14 diazabixyclooctanon c6 cong thire (I) hodc mubi dugce dung cua no:

R

N
)—N
o) \O——SO3H
[Cong thire (T)]
trong do

o R duoc chon tir halogen, Ci.4 alkyl va L-X-R!, trong d6 nhém Ci.4 alkyl duoc
thé bang it nhat mot nguyén tir halogen va tuy ¥ dugc thé tiép bang mot hodc
hai nhém thé R?;

o R!l1a Ci4 alkyl ma duoc thé bang it nhéit mot nguyén tir halogen va tury ¥ dugc
thé tiép bang mot hodc hai nhém thé R?;

o mdi R? doc 14p 1a nhém heteroaryl c6 5 dén 6 canh ma khong duge thé hodc
duoc thé bf?mg mot, hai hodac ba nhom thé duoc chon tir halogen, OH, C(O)R?,
C(O)OH, C(O)OR? va cac nhém Ci.4 alkyl va Ci-4 alkoxy ma ban than chung
khéng duogc thé hodc duge thé bang mot hodc nhiéu nguyén tir halogen;

o R31aCi.4 alkyl ma khong dugc thé hodc duoc thé b::ng mot hoac nhiéu nguyén
tr halogen;

o L 1alién két hoic 1a nhém C1 alkylen ma khong dwoc thé hodc dugce thé bang
it nhit mot nguyén tir halogen; va

o X1a O hodc S(O); trong d6 z1a 0, 1 hodc 2.

2. Hop chét theo diém 1, trong d6 hop chét nay 1a diazabixyclooctanon c6 cong thirc

(IT) hoac mubi duge dung cia nd hodc cdng thirc (III) hodc mubi dugc dung cta no:
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R n, R
N N
e I~
O \O——SO3H o) \O—SO3H
Cong thte (1) Cong thuc (1)
trong d6 R 1a halogen.

3. Hop chét theo diém 1 hodc diém 2, trong d6 R 1a flo hodc clo;

trong do t6t hon 13 hop chét nay dugc chon tir:
- (2R,5R)-2-flo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;
- (28,5R)-2-flo-7-0xo0-1,6-diazabixyclo [3.2.1]octan-6-yl hydro sulphat;
- (2R,5R)-2-clo-7-0x0-1,6-diazabixyclo[3.2.1]octan-6-yl hydro sulphat;

va cac muoi dugc dung cta ching.

4. Hop chét theo diém 1, trong d6 hop chét nay 1a diazabixyclooctanon c6 cong thirc
(IT) hoac mudi duge dung ciia no:

R///,,,

N
N
% \o—sogH

[Cong thire (II)]
trong do R 1a nhu dugce xac dinh trong diém 1.

5. Hop chét theo diém 1 hodc diém 4, trong d6 hop chit nay l1a diazabixyclooctanon

¢6 cong thire (II) hodc mudi dugc dung cia né:
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Ry,
N
e
o) \O—SO3H

[Cong thire (I1)]
trong do

o R1a Ci4alkyl, trong d6 nhom Ci.4 alkyl nay duoc thé bang it nhat mot nguyén
tr halogen va tuy y dugc thé tiép bang mot hodc hai nhém thé R?;

o mdi R? doc 1ap 1a nhom heteroaryl c6 5 dén 6 canh ma khong dugc thé hodc
duoc thé bé'lng mot, hai hodc ba nhom thé duogc chon tir halogen, OH, C(O)R?,
C(O)OH, C(O)OR? va cac nhém Ci.4 alkyl va Ci.4 alkoxy ma ban than ching
khong duogc thé hoic dugc thé bang mot hodc nhidu nguyén tir halogen;

o R31a Ci.4 alkyl ma khong duge thé hoic dugc thé bang mot hodc nhidu nguyén

tr halogen.

6. Hop chét theo diém 4 hoic diém 5, trong d6:
i) R 1a Cialkyl, tot hon Ia C1-» alkyl, trong d6 nhém alkyl nay duogc thé bang
it nhat mot nguyén tir halogen va tuy y duoc thé tiép bang mot nhom thé R?;
hoac
ii)  R!l1aCialkyl, trong d6 nhom Ci.2 alkyl nay dugc thé bang it nhat hai nguyén
tir halogen dugc chon tur flo va clo;
hodc
iii)  hop chit nhu dugc xé4c dinh trong diém 4 va R 1a L-X-R, trong d6
- T 1alién két hodc 1a nhém Ci alkylen khong duge thé;
- X1aOhoac S; va
- R!lanhém Cy alkyl dugc thé bang 1, 2 hodc 3 nhém halogen;
trong d6 tot hon 14 R duge chon tir -CH,-O-CF3 va -S-CF3;
hodc
iv) R dugc chon tir CFs, CHF2, CHCl,, CCls, CHaF, CF2CHs, CFa-thiazolyl, va
CH,CF3, tét hon 1a tir CF3, CHF, va CHCl..
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7. Hop chét theo diém bét ky trong sb cac diém tir 4 dén 6, trong d6 mdi R? doc 1ap
1a heteroaryl c6 5 dén 6 canh khong duoc thé; t6t hon 1a mdi R? 1a thiazolyl khong

duoc thé.

8. Hop chét theo diém 1, trong d6 hgp chit nay 1a (2R,5R)-2-flo-7-0x0-1,6-

diazabixyclo[3.2.1]octan-6-yl hydro sulphat hodc mudi duoc dung ciia né.

9. Hop chét theo diém 1, trong d6 hop chét nay 1a natri (2R,5R)-2-flo-7-0x0-1,6-
diazabixyclo[3.2.1]octan-6-yl sulfat.

10. Dugc pham chita hop chét theo diém bét ky trong s6 cac diém trén va chit mang
hodc chét pha loang dugc dung va tity ¥ con chira (i) chét khang sinh va/hoic (ii) chét

{rc ché metallo-p-lactamaza.

11. T8 hop cta hop chat theo diém bét ky trong sb cac diém tir 1 dén 9 va mot hoic

nhiéu trong s6 (i) chit khang sinh va (ii) chét wrc ché metallo-p-lactamaza.

12. Dugc phém theo diém 10, trong d6 chat khang sinh 1a chét khang sinh

carbapenem, t6t hon 12 chét khang sinh 12 meropenem.

13. T hop theo diém 11, trong d6 chét khang sinh 1a chit khang sinh carbapenem,

t6t hon 1a chit khang sinh 1a meropenem.

14. Dugc phim theo diém bét ky trong sé cac diém 10 va 12, trong d6 chét wc ché

metallo-p-lactamaza 1 hop chat c¢6 cong thitc (A) hoac mudi duge dung ctia n6
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[Cong thirc (A)]

trong do
o R! dugc chon tir H, R va -CH,OC(O)R®, trong d6 R'® dugc chon tir nhém
C1 dén C4 alkyl khong dugc thé va phenyl;
o @A 1a nhém vong duge chon tir Ce dén Cyo aryl, heteroaryl c¢6 5 dén 10 canh,
va cac nhém vong cacbon va di vong ¢o tu 4 dén 10 canh;
o mdi R* doc 1ap duge chon tir:

(i) halo hoic R%;

(ii) Ci alkyl, O(Ci3 alkyl), S(Ci-3 alkyl), SO(Ci.3 alkyl) hoac SO2(Ci3
alkyl), b4t ky nhém nao trong s6 cac nhom nay c6 thé tuy y duge thé
bing 1, 2 hodc 3 nhém thé halo va/hodc mot nhém thé RE; va

(iii) NR2C(O)R®, va NR*C(O)NRPR®, trong d6 mdi R?* va R® doc 1ap dugce
chon tir hydro va Ci.» alkyl khong dugc thé va mdi R° 1a C1.; alkyl khong
duoc thé;

va
e mbi R® doc 1ap duge chon tir CN, OH, -C(O)NRRE, -NRRE,
NRC(NR'R'2, -C(NR'")NR!'R'2, v -NR’C(NR!)NR!2R3; trong
d6 mdi trong s6 Rf va R doc 1ap 1a H hoac Ci-2 alkyl khong duoc thé:
o mlao0,1,2hoic3
o R3* duoc chon tir hydro va nhém Ci dén Cs alkyl ma khong dugc thé hoic
duoc thé bang 1, 2 hodc 3 nhom thé dugce chon tir halogen, -OR™, va -NR!R!;

o nlaOhoicl
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o 7ZA 1a lién két hodc duge chon tir -NR'9C(0)-, -C(O)NR!’-, -NR!’C(O)NR!!-,
-NR!’C(0)0-, -OC(O)NR!, -NR'C(0)S-, -SC(O)NR!?, -NR®C(NR')-,
_C(NRINR!'-, -NRC(NR')NR'%-, -NR’"C(N'R!'R"?)-, -C(N'R'’R')NR'*-,
NROC(N*RURIZ)NR -, NRMC(NR')O-, -OC(NR!)NR!!,
NRUC(N'RUR2)0-, -OC(N*RIRNR2-, -NRI°C(NR'!)S-, -SC(NR')NR ',
NRIUC(N'RUR)S-, -SCAN'RIR')NR2-, -C(O)NR'-, -NR'C(O)NR'*-,
_OC(O)NRY, -SC(O)NRY, C(NR!®)NR'S., NR!C(NR')NR'.,
.C(N'RIR!)NR-, NRIC(N*R!RIZ)NRIS-, -OC(NR!")NR,
OC(N'RRNR -, -SCINR!)NRS, va -SC(N'RI°R')NR*-;

o LA 1a lién két hoac dugc chon tir Ci4 alkylen, Co.4 alkenylen, Ca.4 alkynylen,
C1.; alkylen-(Cs.sxycloalkylen)-C1.3 alkylen, Ci.4 alkylen-(Cs-¢xycloalkylen) va
(Cs.exycloalkylen)-Ci1.4 alkylen, trong d6 L khong duoc thé hoac duoc thé bang
1 hodc 2 nhom thé dwoc chon tir halogen, -OR!, va -NR''R'; hodc L la
-C(R1%)=N-;

o XA 14 lién két hoic, néu L khong phai 14 lién két hodc -C(R1%)=N-, thi X 1a lién
két hodic duge chon tir -NR!-, -O-, -NR’C(NR)-, va -C(NR'?)-;

o pla0hodc 1; v

o R* duoc chon tir H, -CN va nhém C; dén Cs alkyl ma khong dugc thé hodc
duoc thé bang 1, 2 hodc 3 nhém thé duge chon tir halogen, -OR'Y, -NR''R!, va
-CN;

hodc R* két hop cing véi R3 ciing véi cac nguyén tir ma ching lién két,
tao thanh nhém di vong c6 5 dén 6 canh co it nhit mot nguyén tir cacbon bao
hoa trong vong, nhom di vong nay khong dugc thé hodc dugc thé bang 1 hoic
2 nhom thé duge chon tir nthém C1 dén Cs alkyl khong duge thé, halogen, -OR,
-NR!R! va -CN;

o R% duoc chon tir H, -CN va nhém C; dén Cs alkyl ma khong duoc thé hodc
duoc thé bing 1, 2 hodc 3 nhoém thé duge chon tir halogen, -OR™, -NR'R!, va
-CN;

hodic R% két hop cing v6i R* ciing v6i cac nguyén tir ma ching lién két,
tao thanh nhom di vong ¢6 5 dén 6 canh c6 it nhéit mot nguyén tir cacbon bio

hoa trong vong, nhom di vong nay khong duoc thé hoac duoc thé bc:“mg 1 hoidc
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2 nhém thé dugc chon tir nhém Ci dén Cs alkyl khong duoc thé, halogen, -OR',
-NRIR!, va -CN;

hodc R két hop cing véi R® ciing véi cac nguyén tir ma chiing lién két,
tao thanh nhom di vong c6 5 dén 6 canh c6 it nhat mot nguyén tir cacbon bio
hoa trong vong, nhom di vong nay khong duoc thé hodc duogc thé bang 1 hoic
2 nhém thé dugc chon tir nthém C1 dén Cs alkyl khong duoc thé, halogen, -OR',
-NR!R!!, va -CN;

o R duge chon tr H, -CN va nhém C; dén Cs alkyl ma khong duoc thé hoidc
duoc thé béng 1, 2 hodac 3 nhdém thé duoc chon tur halogen, -OR!?,
-NR!R!!, va -CN;

hodic R® két hop cling véi R3 cling véi cac nguyén tr ma ching lién
két, tao thanh nhom di vong ¢6 5 dén 6 canh c6 it nhét mot nguyén tir cacbon
bdo hoa trong vong, nhém di vong nay khong duoc thé hoic duoc thé bang 1
hodc 2 nhém thé dugc chon tir nhém C; dén C, alkyl khong duogc thé, halogen,
-OR!0, NRI!R! v3 -CN;

hodc R két hop cing v6i R néu c6 mit ciing véi cdc nguyén tir ma
chung lién két, tao thanh nhém di vong c6 5 dén 6 canh c6 it nhit mdt nguyén
ttr cacbon béo hoa trong vong, nhém di vong nay khong dugce thé hodc dugce
thé bang 1 hodc 2 nhém thé dugce chon tir nhém C; dén C; alkyl khong duoc
thé, halogen, -OR'?, -NR!’R", va -CN;

o R’ néu c6 mit dugc chon tir H, -CN va nhém C; dén Cs alkyl ma khong dugc
thé hodc dugc thé bang 1, 2 hodc 3 nhém thé duge chon tir halogen, -OR',
-NR!'R! va -CN;

hodc R két hop cling véi R% cling véi céc nguyén tir ma chung lién
két, tao thanh nhém di vong cO 5 dén 6 canh co it nhat mot nguyén tir cacbon
bao hoa trong vong, nhém di vong nay khong dwgc thé hoic dugce thé bang 1
hodc 2 nhém thé duge chon tir nhém Ci dén Cs alkyl khong duge thé, halo gen,
-OR'?, .NR!’R! va -CN;

o mbi R RM, R!2 R13vaR™ doc 1ap 1a H hodc metyl;

o mdi R doc lap 1a nhém C; dén Cs alkyl duoc thé hoic nhém C, dén Cy alkyl
khong duoc thé, trong d6 néu R'® 1a nhém alkyl duge thé thi nhém alkyl nay
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duge thé bang 1, 2 hodc 3 nhém thé doc 14p duoc chon tir halogen, CN, OR!
va -NRIOR!,

15. T6 hop theo diém bat ky trong s6 cac diém 11 va 13, trong d6 chit trc ché metallo-

B-lactamaza 1 hop chét ¢6 cong thirc (A) hoic mubi duoc dung cia né

R4A
( RZA)m N -
O\\ ZA\ — X2 ~ R
0 LA \(N N
Qs\ n I I
R3A R7A R6A
3 NH
I
N \R‘IA
@)
[Cong thire (A)]

trong do
o R dugc chon tir H, R'™ va -CH,OC(O)R'™, trong d6 R'® duoc chon tir nhém
C1 dén Cq alkyl khong duoc thé va phenyl;
o @ la nhém vong dugc chon tir Ce dén Cio aryl, heteroaryl co6 5 dén 10 canh,
va c4c nhém vong cacbon va di vong ¢6 tir 4 dén 10 canh;
o mdi R* doc 1ap duoc chon tur:

(i)  halo hoic R?;

(1) Cis alkyl, O(Ci3 alkyl), S(Ci3 alkyl), SO(Ci-3 alkyl) hodac SO2(Ci3
alkyl), bat ky nhom nao trong sé cac nhom nay c6 thé tuy ¥ duoc thé
bang 1, 2 hodc 3 nhém thé halo va/hodic mot nhom thé RS; va

(iii) NR®C(O)RS, va NR*C(O)NRPRS, trong d6 mdi R? va R® doc 1ap duogc
chon tir hydro va C.» alkyl khong duge thé va mdi R¢ 1a Ci.» alkyl
khong duogc thé;

va

e mdi R® doc 1ap dugc chon tir CN, OH, -C(O)NRRE, -NRRe,
NRI’C(NR'R2, -C(NRI)NR!'R2, va -NRI®C(NR!)NR?R?; trong

d6 mdi trong sé Rf va Re doc 1ap 1a H hodc Ci- alkyl khong dugc thé;
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mla0,1,2hodc3

R34 duoc chon tir hydro va nhém C; dén Cs alkyl ma khong duogc thé hoic dugc
thé bang 1, 2 hodc 3 nhém thé duoc chon tir halogen, -OR', va -NR°R!!;

nla 0 hodc 1

72 1a lién két hodc duge chon tir -NR!'°C(0)-, -C(O)NR!-, -NR’C(O)NR!!-,
-NR'C(0)0-, -OC(O)NR!?, -NR!C(0)S-, -SC(O)NR!, -NRIC(NR!")-,
.C(NRI)NR!!-, -NRI®C(NR')NR'%, -NRI®C(N*R!'R?)-, -C(N*RI'R!)NR%-,
NRIC(N*R"R'2)NR -, NRIC(NR'O-, -OC(NR!")NR!,
NRIC(N'RMR2)0-, -OC(N*RIR)NR 12, -NRI’C(NR!)S-, -SC(NRIO)NR!,
NRIC(N*RUR1)S-, -SCN'RIR'NR'Z-, -C(O)NR'-, -NR!’C(O)NR'S-,
-OC(O)NR'S, -SC(O)NR'S, -C(NRIONR., NR!C(NR'")NR.,
_C(N*RIR')NRS., NRIOC(N*R!'RIZ)NRS., " OC(NR!O)NR'S,
_OC(N*RIR!NR-, -SC(NRI)NR, va -SC(N*RI'R)NR -,

LA 1a lién két hodc duoc chon tir Ci.g alkylen, Cy.4 alkenylen, Cz.4 alkynylen,
C1.3 alkylen-(Cs.¢xycloalkylen)-Ci.3 alkylen, Ci.4 alkylen-(Cs.¢xycloalkylen) va
(Cs.sxycloalkylen)-Ci.4 alkylen, trong d6 L khong dugc thé hoac duoc thé bang
1 hodc 2 nhém thé dugce chon tir halogen, -OR', va -NR!'R!'; hoic L 1a
-C(R1%9=N-;

XA 12 lién két hodc, néu L khong phai 12 lién két hodc -C(R'%)=N-, thi X 12 lién
két hogc dugce chon tir -NR!-, -O-, -NRI’C(NR!")-, va -C(NR!?)-;
pla0hodc 1;

R4 duoc chon tir H, -CN va nhém C; dén Cs alkyl ma khéng duoc thé hoic
dugc thé béng 1, 2 hoic 3 nhém thé dugc chon tur halogen, -OR!?,
-NR!'R!! va -CN;
hoic R** két hop ciing voi R% cling v6i cac nguyén tir ma chiing lién két,

tao thanh nhém di vong c¢6 5 dén 6 canh c6 it nhat mot nguyén tir cacbon béo
hoa trong vong, nhém di vong nay khéng duogc thé hodc duge thé bang 1 hoac
2 nhém thé duoc chon tir nhém C; dén C, alkyl khong dugce thé, halogen, -OR?,
-NR'R! va -CN;

o R%A dugc chon tir H, -CN va nhém C; dén Cs alkyl ma khong duogc thé hoac
dugc thé bang 1, 2 hoic 3 nhom thé dugc chon tir halogen, -OR!,
-NR!R!, va -CN;
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hodic R3 két hop cling v6i R* cling vé6i cac nguyén tir ma ching lién
két, tao thanh nhom di vong ¢o 5 dén 6 canh c6 it nhat mot nguyén tir cacbon
bdo hoa trong vong, nhém di vong nay khong dugc thé hodc dugc thé béng 1
hodc 2 nhém thé dugce chon tir nhém Cy dén C» alkyl khong duogc thé, halogen,
-OR!%, .NR!R!!, va -CN;

hodc R** két hop cing v6i R ciing vé6i cac nguyén tir ma ching lién
két, tao thanh nhom di vong ¢6 5 dén 6 canh c6 it nhat mot nguyén tir cacbon
bdo hoa trong vong, nhom di vong nay khong dugce thé hodc dugc thé bang 1
hodc 2 nhém thé dugc chon tir nhém Ci dén C» alkyl khong duogc thé, halogen,
-OR!?, .NR!''R!!, va -CN;

o R® duogc chon tir H, -CN va nhém C; dén Cs alkyl ma khong duoc thé hodc
dwoc thé bang 1, 2 hoic 3 nhom thé duge chon tir halogen, -OR!?,
-NR!R!, va -CN;

hodc R® két hop cling v6i R3 cling véi cac nguyén tir ma ching lién
két, tao thanh nhom di vong co 5 dén 6 canh c6 it nhat mot nguyén tr cacbon
bdo hoa trong vong, nhom di vong nay khong duogc thé hodc dugc thé bang 1
hodc 2 nhém thé duge chon tir nhém C; dén C, alkyl khong dugc thé, halogen,
-OR!%, .-NR!R!!, va -CN;

hodc R két hop cing véi R™ néu c6 mit ciing véi cdc nguyén tir ma
ching lién két, tao thanh nhom di vong c6 5 dén 6 canh c6 it nhat mot nguyén
tr cacbon bao hoa trong vong, nhém di vong nay khong dugc thé hodc duoc
thé bang 1 hodc 2 nhém thé dugc chon tir nhém C; dén C; alkyl khong duoc
thé, halogen, -OR'?, -NR!’R!!, va -CN;

o R néu c6 mit duoce chon tir H, -CN va nhém C; dén Cs alkyl ma khong duoc
thé hodc duoc thé bang 1, 2 hodc 3 nhém thé dugc chon tir halogen, -OR'°,
-NR!R! v3 -CN;

hodc R7 két hop cung v6i R® cling v6i cac nguyén tir ma ching lién
két, tao thanh nhom di vong c6 5 dén 6 canh c6 it nhat mot nguyén tir cacbon
bdo hoa trong vong, nhém di vong nay khong duge thé hoic duge thé bang 1
hodc 2 nhom thé dugc chon tir nhém Ci dén Cs alkyl khong duoc thé, halogen,
-OR!0, .NR!R!, va -CN;
o mbi R, R R2, R va R doc lap 1a H hodc metyl;
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o mdi R doc 1ap 1a nhém C; dén Cs alkyl dugc thé hoic nhom Ca dén Cy4 alkyl
khong dugc thé, trong d6 néu R'® 1a nhém alkyl dugc thé thi nhém alkyl nay dwgc
thé bang 1, 2 hodc 3 nhom thé doc 1ap duge chon tir halogen, CN, OR!
va -NRIR!.
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FIG.4A

9r KPC-2 K. pneumoniae NR-48977
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FIG.4B

Sr OXA-48 K. pneumoniae ACC00783
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FIG.4C

OXA-23 A. baumannii ACC00445

- : &
an 3
; g o
(3.2)
3 (2.4)
U LoD
N N Q O Q
@ & SN Qe°"‘ S )
(S e O J { K\
.—{60 o) {(\e, & 0 0
* g N> > ;\.‘\9 &\‘_(\
((\\ R & &
- &K R R
O O O
S S S
& < S
v 5 K
6\ X
Q@(\z Q@(\e c(\?}(\
© &° R

125/125





