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Linh vuc ky thuit duwgc dé cap
Sang ché @& cap dén hop chit khang vi sinh vat, duoc phdm, dung cu
chtra v6 tring chira hop chit nay va phuong phap bao ché dugc phdm 1am thube

diéu tri bénh. Cu thé, sang ché d& cap dén hop chit este ciia axit boronic vong.

Tinh trang ky thuét ciia sing ché

Thudc khang sinh 14 cong cu hitu hi¢u dé didu tri cac tinh trang nhiém
khuén trong subt nira thé ky qua. Tir khi phat trién lidu phép khéng sinh dén cudi
nhitng ndm 1980, tinh trang nhiém khuan gin nhu duoc kiém soat hoan toan &
cac nuéc dang phat trién. Tuy nhién, dap lai sic ép vé viéc dung thudc khang
sinh, nhiéu co ché khang thubc di tré nén phd bién va dang de doa tinh hitu
dung 14m sang cua liéu phap khang khudn. Viéc gia ting cac ching khang khang
sinh dic biét phd bién & cac bénh vién 16n va cac trung tAm chim séc strc khoe.
Hau qua clia viéc gia ting cac ching khang thudc bao gdm tinh trang bénh tat va
ty 16 tir vong cao hon, thoi gian ndm vién ctia bénh nhan 1au hon, va ting chi phi
diéu tri bénh.

Céc loai vi khuin khac nhau d3 1am tién trién céc enzym khir hoat tinh
cta B-lactam, cu thé 13 enzym B-lactamaza, enzym ndy chéng lai tic dung cua
cac P-lactam khac nhau. Enzym P-lactamaza c6 thé dugc phén thanh 4 nhém
dua vao trinh tu axit amin cua ching, cu thé 13, cac nhém A, B, C, va D theo
Ambler. Céc enzym trong nhém A, C, va D bao gdm serin B-lactamaza c6 hoat
tinh tai vi tri, va cdc enzym nhom B, céc enzym nay it gdp hon, 1a phu thudc Zn.
Céc enzym nay xuc tic qué trinh thoai bién héa hoc cta thudc khang sinh B-
lactam, 1am cho chung khéng hoat dong. Mot vai enzym P-lactamaza c6 thé
duoc truyén trong va gifta cac ching va céc loai vi khudn khéc nhau. Su lan
truyén nhanh ciia viéc khang khuin va su tién trién nhiu ching khang thubc

Jam han ché nghiém trong muc dich diéu tri bing B-lactam c6 sén.
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Viéc gia tdng c4c ching vi khuan biéu hién B-lactamaza nhém D nhu
Acinetobacter baumannii d3 tr& thanh méi de doa khéang nhidu thudc ndi com.
Céc ching 4. baumannii biéu hién p-lactamaza nhém A, C, va D. B-lactamaza
nhém D nhu hg OXA 14 d3c biét hitu hidu dé pha hiy thubc khéng sinh p-lactam
loai carbapenem, vi du, imipenem, thanh phan carbapenem cé hoat tinh cua
Merck’s Primaxin® (Montefour, K.; et al. Crit. Care Nurse 2008, 28, 15; Perez,
F. et al. Expert Rev. Anti Infect. Ther. 2008, 6, 269; Bou, G.; Martinez-Beltran,
J. Antimicrob. Agents Chemother. 2000, 40, 428. 2006, 50, 2280; Bou, G. et al,
J. Antimicrob. Agents Chemother. 2000, 44, 1556). Enzym niy tao ra mdi de
doa cép bach dbi véi viée sir dung hitu hidu cac thudc trong phéac dd didu tri va
phong nglra tinh trang nhiém khuan. Thuc vay, s6 lwong cic enzym p-
lactamaza dua trén serin d3 bung nd tir it hon 10 bién thé trong nhitng nam 1970
thanh hon 300 bién thé. Céc két qua nay thiic ddy su phat trién ndm “thé hé” cua
xephalosporin. Ban d4u, khi dugc dwa vao thuc tidn 14m sang, cic xephalosporin
phd rong chéng lai dugc sy thiy phan cta cac enzym P-lactamaza nhém A phd
bién, TEM-1 va SHV-1. Tuy nhién, sy phat trién c4c chiung khang thubc béi su
tién trién cac nhém thay thé axit amin don & TEM-1 va SHV-1 dan dén sy xuét
hién kiéu hinh B-lactamaza phé réng (extended-spectrum p-lactamaza: ESBL).

Géan day, cac enzym B-lactamaza méi di tién trién ma thiy phan nhém
carbapenem cua cac thudc khang vi sinh vat, bao gém imipenem, biapenem,
doripenem, meropenem, va ertapenem, ciing nhu cac thudc khang sinh B-lactam
khac. Cac enzym carbapenemaza nay thuéc cac nhém phén tir A, B, va D. Cac
enzym carbapenemaza nhém A thudc loai KPC phin 16n 13 & Klebsiella
pneumoniae nhung hi€n nay ciling dugc bao cdo & Enterobacteriaceae,
Pseudomonas aeruginosa va Acinetobacter baumannii khac. Cac enzym KPC
carbapenemaza dugc md ta dau tién vao nim 1996 & Béc Carolina, nhung sau
d6 da phd bién rong rai & My. Dic biét khé giai quyét 13 & ving New York City,
noi ma c6 mot vai béo céo vé su lan truyén trong cac bénh vién 16n va tinh trang
bénh tat cua bénh nhan da dugc ghi nhan. Cic enzym nay ciling d3 dugce bdo céo

gin ddy & Phap, Hy lap, Thuy dién, vuong quéc Anh, va su bing nd ¢ Dirc gin
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day da dugc bao cdo. Viéc diéu tri cac ching khang carbapenem c6 thé két hop
v6i hiéu qua kém.

Co ché khéc ciia sy khang véi carbapenem do B-lactamaza gian tiép gy
ra bao gdm sy két hop cua tinh thdm dugc hodc co ché thoat dong duge két hop
voi sy tao ra qud muc céc beta-lactamaza. Mot vi du 1a su giam porin két hop
v6i tao ra qui mirc ampC beta-lactamaza din dén sy khang imipenem &
Pseudomonas aeruginosa. Bom thoat dong di véi su biéu hién két hop véi tao
ra qud mac ampC P-lactamaza ciing din dén sy khing carbapenem nhu
meropenem.

Vi c6 ba nhém phan tir chil yéu ctia -lactamaza dya trén serin, va mdi
nhém trong sd cac nhém nay chira s luong dang k& cac bién thé p-lactamaza,
nén viéc trc ché mét hodc mét lugng nhé trong sb cac p-lactamaza 1a khong thé
trong tac dung diéu tri bénh. Cac chit Gc ché p-lactamaza ké thira khong hitu
hiéu trén quy md 16n chéng lai it nhit carbapenemaza nhém A, chéng lai
xephalosporinaza nhém C do nhiém séc thé va plasmit gian tiép gay ra va chéng
lai nhiéu loai oxacillinaza nhém D. Do d6, c6 nhu ciu v& céc chét e ché B-

lactamaza dugc cai thién.

Ban chit k§ thuit ciia sang ché

Muc dich ctia sing ché 1a dé cap dén thudc khang vi sinh vat va chét ting
cuong hi¢u luc clia ching. Mot vai phuong an bao gém hop chét, dugc phém,
dung cu chtta v6 tring chira hgp chat ndy va phuong phép bao ché dugc phim.
Cu thé, mot vai phuong an d& cap dén hop chét este clia axit boronic vong.

Mot vai phuong 4n bao gdm hop chét c6 cong thirc I:
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hodc mudi dugc dung cua chung, trong d6:

Y 14 cu néi alkylen c¢6 1 dén 4 nguyén tir hodc alkenylen c6 2 dén
4 nguyén tir, thy ¥ dugc thé bing mot hodc nhidu phan tir thé duoc chon
tir nhém bao gdm Cl, F, CN, CF;, -R’, -OR’, -C(=0)NR’R'?, va -
C(=0)OR’, trong d6 ciu nbi alkylen hoic alkenylen néu trén tiy ¥ dugc
ngung tu véi aryl thy ¥ dugc thé, heteroaryl tily ¥ duoc thé, carboxyclyl
ty ¥ duoc thé, hodic heteroxyclyl tuy ¥ duogc thé;

R! duoc chon tir nhém bao gém -Cioalkyl, -Cj.oalkenyl, -C,.
salkynyl, -NR’R'®, -C oalkylR", -C,.alkenylR!'", -C,oalkynylR!!, -
carboxyclyl-R'!, -CH(OH)C,alkyIR’, -CH(OH)C,.salkenyIR’,
-CH(OH)C,.galkynylR’, -CH(OH)carboxyclyl-R’, -C(=0)R’, -C(=0)C;.
salkylR®,  -C(=0)CpealkenylR’, -C(=0)C,.alkynylR®, -C(=0)C,.
ocarboxyclyl-R?, -C(=O)NR’R!?, -N(R®)C(=0)R’, -N(R®)C(=0)NR’R°,
~N(R®)C(=0)OR’, -N(R®)C(=0)C(=NR!)R’,
NR’)C(=0)C(=CRR')R’, -N(R®)C(=0)C4alkyIN(R)C(=0)R®, -
NR’)CENRINR?, -C(ENRIDONRIR Y, -N=C(R*)NRR?, -N(R)SO,R’, -
N(R’)SO,NR’R', -N=CHR’, aryl dugc thé hoic khéng duoc thé,
heteroaryl duoc thé hoic khong dugc thé, carboxyclyl dugc thé hoic
khong duoc thé, va heteroxyclyl dugc thé hoidc khong dugc thé;

R® dugc chon tir nhém bao gém H, -Ci.oalkyl, C,9alkenyl, -C,.
salkynyl, carboxyclyl, -Cl_galkle“, -Cz_galkenle”, -Cz_galkynle”,
carboxyclyl-R“, -C(=O)OR9, -C1_9a11<y1C02R9, -Cz_galkenle02R9, —C,.
oalkynylCO,R’, va -carboxyclyl-CO,R’, hoic theo cach khéc:
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R® va R’ ciing véi céc nguyén tir ma ching gén vao
tao ra carboxyclyl dugc thé hoic khong dugc thé
hodc heteroxyclyl duoc thé hodc khong dugc thé,

R® va nguyén tir cacbon trong Y cung vdi cac nguyén
tir xen k& tao ra carboxyclyl dugc thé hodc khong
dugc thé hoic heteroxyclyl dugc thé hoic khéng
duoc thé, hodic

RC 13 ving mit khi nguyén tir cacbon ma né gén vao

1a nguyén tir vong trong vong aryl hodc heteroaryl,

mdi nhém R” d6c 14p duoc chon tir nhém bao gdm H, halo, -C;.
salkyl, -Cy.alkenyl, -Cyoalkynyl, -NR’R'®, -OR?, -C;.¢alkylCO,R’, -C,.
9alkeny1COzR9, —Cz_galkyny1C02R9, va -carboxyclyl—COzRg, hodc ddc lap:

@)

(i)

(iii)

(iv)

R® va R’ cing véi cac nguyén tir ma chung gin vao
tao ra carboxyclyl dugc thé hoic khong dugc thé
hoic heteroxyclyl dugc thé hoic khong duoc thé,
R’ va R® cung véi cac nguyén tir ma ching gin vao
tao ra carboxyclyl dugc thé hoac khoéng dugc thé
hoic heteroxyclyl dugc thé hoic khong dugc thé,
R’ va nguyén tir cacbon trong Y cling véi cac nguyén
tr xen k& tao ra carboxyclyl dugc thé hoic khéng
duoc thé hodc heteroxyclyl dugc thé hoic khong
duoc thé,
mdi trong sb cac diéu kién sau duoc dap tGng:
(a) Y 13 cAu nbi alkylen c6 3 dén 4 nguyén tir
hoic alkenylen ¢6 3 dén 4 nguyén ti,
(b)R®14 ving mit,
(c)R” va nguyén tir cacbon trong Y cing véi
cac nguyén tir xen k& tao ra aryl duoc thé
hozc khong dugc thé hoic heteroaryl duoc

thé hoic khong duoc thé, va
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(d) mdi nhém R® gin v&i nguyén tir vong tao ra
mdt phan cta aryl duoc thé hoic khéng
duoc thé hoic heteroaryl dugc thé hoic
khéng duogc thé dugc tao ra boi R7va Y 1a
Véng mat;

mdi nhém R® ddc 14p duoc chon tir nhém bao gbm H, halo, -C;.
salkyl, -Cy.oalkenyl, -C,.0alkynyl, -NR°R'’, -OR’, -C,.9alkylCO,R’, -C,.
salkenylCO,R’ ~C, salkynylCO,R’, -carboxyclyl-CO,R’, hozic ddc lap:

(i R’ va R® cing véi cic nguyén tir ma chung gén vao
tao ra carboxyclyl duoc thé hosc khéng dugc thé
hoic heteroxyclyl duoc thé hoic khong dugc thé,

() cip R’ va R® cing nhau tao ra —C,
alkenylenylCO,R’, hoic

(iii) mbi nhém R® gin vao nguyén tir vong tao ra mot
phén cta aryl duogc thé hoic khong duoc thé 13 ving
mat;

mdi nhém R’ ddc 14p duge chon tir nhém bao gém H, -Calkyl,
Cy.oalkenyl, -Cyalkynyl, carboxyclyl, -Cy.oalkyIR!!, -CyalkenyIR!!, -C,.
9alkyny1R“, -carboxyclyl-R“, aryl dugc thé hodc khong duogc thé,
heteroaryl dugc thé hoic khoéng duogc thé, carboxyclyl duoc thé hoic
khong dugc thé, va heteroxyclyl dugc thé hodc khéng dugc thé;

mdi nhém R dbc 14p duge chon tir nhém bao gdbm H, -Cysalkyl, -
OR’, -CH(=NH), -C(=0)OR’, aryl dwoc thé hoic khong dugc thé,
heteroaryl dugc thé hoic khéng dugc thé, carboxyclyl dugc thé hozc
khong dugce thé, va heteroxyclyl dugc thé hodc khong dugc thé;

mdi nhém R'' ddc 14p duoc chon tir nhém bao gdm aryl dugc thé
hosc khdéng dugc thé, heteroaryl dwoc thé hoic khéng dugc thé,
carboxyclyl duoc thé hodc khong dugc thé, va heteroxyclyl dugc thé hodic

khéng dugc thé;
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X duge chon tir nhém bao gém H, -CO,R™, va cac déng cdu dién
tir cta axit carboxylic; |

R'? dugc chon tir nhém bao gém H, C,salkyl, -(CH;)¢s-Ry1, -
C(R"),0C(0)C galkyl, -C(R'?),0C(O)R!, -C(R'),0C(0)OC;.salkyl va
-C(R"?),0C(O)OR!;

mdi nhém R doc 18p dugc chon tir nhém bao gém H va Ci.qalkyl;

va

m ddc lap 12 khong hodc sb6 nguyén tir 1 dén 2,

trong d6 mdi Cyoalkyl, Cy.alkenyl, va Cs.9alkynyl ddc lap tuy y
dugc thé,

Theo mét vai phuong 4n, hop chét c6 cong thirc I c6 chu tric 13 cong thic

1T
hodc mudi duge dung ctia ching, trong d6:

lién két dugc thé hién bang duong nét dirt va dudng nét lidn 1a lién
két dwoc chon tir nhém bao gdm lién két don va lién két d6i vé6i didu kién
13 dudng nét dut va dudng nét lién chi c6 thé 12 lién két d6i khin 1a 1;

R? va R* doc 1ap duoc chon tir nhém bao gdm Cl, F, CN, CFs, -R’,
-OR’, -C(=0)NR’R!?, va -C(=0)OR’; hoic theo cach khac, R? va R* cing
v6i cac nguyén tir ma ching gan vao tao ra aryl dwoc thé hodc khéng
duoc thé, heteroaryl duge thé hozc khong dugc thé, carboxyclyl duge thé
hoic khéng dugc thé hoidc heteroxyclyl dugc thé hoic khong duoc thé;

R’ va R’ d6c 1ap duoc chon tir nhém bao gém Cl, F, CN, CF;, -R°,
-OR’, -C(=0)NR’R"’, va -C(=0)OR’, v¢i didu kién 13 néu lién két duoc
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thé hién bang duong nét dirt va dudng nét lién 13 lién két d6i thi R® va R
13 véng mat; va
n doc 1ap 14 khong hoic sb nguyén tir 1 dén 2.
Theo mdt vai phuong an, hop chét c6 cong thic I c6 ciu tric 14 cong thuc
IIIa hoac IlIb:

RS R4 R3 R4

ITIa

hozc mudi dugc dung cua chung, trong do:
lién két dugc thé hién bang dudong nét dut va dudng nét lidn 13 lién
két dugc chon tir nhém bao gdm lién két don va lién két doi;
mdi nhém R? va R* d6c 14p dugc chon tir nhém bao gdm Cl, F,
CN, CF;, -R’, -OR’, -C(=0)NR’R!?, va -C(=0)OR’; hoic theo cach khac,
R? va R* cling véi cac nguyén tir ma ching gén vao tao ra aryl dugc thé
hoiic khong dugc thé, heteroaryl duoc thé hodc khéng duge thé,
carboxyclyl dugc thé hoic khéng duogc thé hodc heteroxyclyl dugc thé
hoic khéng dugc thé;
mdi nhém R* va R’ doc 1ap duge chon tir nhém bao gdm CL, F,
CN, CF;, -R’, -OR’, -C(=0)NR’R!?, va -C(=0)OR’, v6i didu kién 13 néu
lién két duoc thé hién bang dudng nét dut va dudng nét lién 13 lien két doi
thi R® va R’ 1a véng mat.
Theo mdt vai phuong an, hop chét c6 cong thic I c6 cong thirc IVa, IVD,
hoac IVc:
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hodc mubi dugc dung cta chung, trong do:

lién két dugc thé hién bing dudng nét dirt va dudng nét lién 14 lién
két duoc chon tir nhém bao gdm lién két don va lién két doi;

mdi nhém R? va mdi nhém R* doc lap dugc chon tir nhém bao
gdm Cl, F, CN, CF3, -R’, -OR’, -C(=0)NR’R'’, va -C(=0)OR’; hoic theo
cach khac, R? va R* ciing v6i cac nguyén tir ma ching gin vao tao ra aryl
dugc thé hodc khong duogc thé, heteroaryl dugc thé hoic khéng dugc thé,
carboxyclyl dugc thé hoic khong dugc thé hodc heteroxyclyl dugc thé
hoéckhéngduqcthé

mdi nhém R® va mdi nhém R® doc lap dugc chon tir nhém bao
gdm Cl, F, CN, CF;, -R’, -OR’, -C(=0)NR’R'’, va -C(=0)OR’, v¢i diéu

kién 14 néu lién két dugc thé hién bang dudng nét dut va dudng nét 1ién 12

-10-
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lién két doi thi R® va R® gén v6i nguyén tir cacbon dugc lién két véi lién

két d6 1a ving mit.

Mot vai phuong 4n bao gébm dugc phim chira luong c6 hidu luc didu tri
ctia hop chét bat ky trong s6 cac hop chét néu trén va ta duge duoc dung.

Mot vai phuong 4n bao gém hop chét hodc duoc phdm bét ky trong sb
cac hop chét hodc dugc phdm néu trén dung dé didu tri hodc phong ngira tinh
trang nhiém khuln.

Mdt vai phuong 4n con bao gdm hop chit hoic duge phdm theo sang ché
duge sir dung két hop voi mot chit khac, & dang duge phim riéng biét hoic
trong cling mdt dugc pham.

Theo mot vai phuong 4n, chét khac bao gdm chét khang khuén, chit
chéng ndm, chét khang virut, chat chng viém hozc chét chéng di tmg.

Theo mét vai phuong 4n, chét khac bao gébm chit khang khudn nhu B-
lactam.

Theo mot vai phuong 4n, p-lactam bao gdm Amoxicillin, Ampicillin
(Pivampicillin, Hetacillin, Bacampicillin, Metampicillin, Talampicillin),
Epicillin, Carbenicillin (Carindacillin), Ticarcillin, Temocillin, Azlocillin,
Piperacillin, Mezlocillin, Mecillinam  (Pivmecillinam),  Sulbenicillin,
Benzylpenicillin (G), Clometocillin, Benzathine benzylpenicillin, Procaine
benzylpenicillin, Azidocillin, Penamecillin, Phenoxymetylpenicillin (V),
Propicillin, Benzathine phenoxymetylpenicillin, Pheneticillin, Cloxacillin
(Dicloxacillin, Flucloxacillin), Oxacillin, Meticillin, Nafcillin, Faropenem,
Biapenem, Doripenem, Ertapenem, Imipenem, Meropenem, Panipenem,
Tomopenem, Razupenem, Cefazolin, Cefacetrile, Cefadroxil, Cefalexin,
Cefaloglycin, Cefalonium, Cefaloridine, Cefalotin, Cefapirin, Cefatrizine,
Cefazedone, Cefazaflur, Cefradine, Cefroxadine, Ceftezole, Cefaclor,
Cefamandole, Cefminox, Cefonicid, Ceforanide, Cefotiam, Cefprozil,
Cefbuperazone, Cefuroxime, Cefuzonam, Cefoxitin, Cefotetan, Cefmetazole,
Loracarbef, Cefixime, Ceftazidime, Ceftriaxone, Cefcapene, Cefdaloxime,

Cefdinir, Cefditoren, Cefetamet, Cefmenoxime, Cefodizime, Cefoperazone,

-11-
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Cefotaxime, Cefpimizole, Cefpiramit, Cefpodoxime, Cefsulodin, Cefteram,
Ceftibuten, Ceftiolene, Ceftizoxime, Flomoxef, Latamoxef, Cefepime,
Cefozopran, Cefpirome, Cefquinome, Ceftobiprole, Ceftaroline, CXA-101,
RWIJ-54428, MC-04,546, ME1036, BAL30072, SYN 2416, Ceftiofur,
Cefquinome, Cefovecin, Aztreonam, Tigemonam, Carumonam, RWJ-442831,
RWIJ-333441, hodac RWJ-333442.

Theo mot vai phuong 4an, p-lactam bao gém Ceftazidime, Biapenem,
Doripenem, Ertapenem, Imipenem, Meropenem, hodc Panipenem.

Theo mot vai phuong &n, B-lactam dugc chon tir Aztreonam, Tigemonam,
BAL30072, SYN 2416, hodc Carumonam.

Theo mot vai phuong 4n, B-lactam Tigemonam, dugc phim 1 thich hop
dé su dung qua dudng miéng, X 1a -CO,R", va R'? dugc chon tir nhém bao gém
Croalkyl, -(CHy)os-Ri;, -C(R'™),0C(0)Ciealkyl, -C(R"),0C(O)R', -
C(R"®),0C(0)0C;.galkyl va -C(R"?),0C(O)OR*.

Theo mét vai phuong 4n, tinh trang nhiém khudn dwoc diéu tri hodic
phong ngira 13 tinh trang nhifm cic vi khudn bao gdém Pseudomonas
aeruginosa,  Pseudomonas  fluorescens, = Pseudomonas  acidovorans,
Pseudomonas alcaligenes, Pseudomonas putida, Stenotrophomonas maltophilia,
Burkholderia cepacia, Aeromonas hydrophilia, Escherichia coli, Citrobacter
freundii, Salmonella typhimurium, Salmonella typhi, Salmonella paratyphi,
Salmonella enteritidis, Shigella dysenteriae, Shigella flexneri, Shigella sonnei,
Enterobacter cloacae, Enterobacter aerogenes, Klebsiella pneumoniae,
Klebsiella oxytoca, Serratia marcescens, Francisella tularensis, Morganella
morganii, Proteus mirabilis, Proteus vulgaris, Providencia alcalifaciens,
Providencia  rettgeri, Providencia stuartii, Acinetobacter —baumannii,
Acinetobacter  calcoaceticus,  Acinetobacter ~ haemolyticus, Yersinia
enterocolitica, Yersinia pestis, Yersinia pseudotuberculosis, Yersinia
intermedia, Bordetella pertussis, Bordetella parapertussis, Bordetella
bronchiseptica, Haemophilus influenzae, Haemophilus parainfluenzae,

Haemophilus haemolyticus, Haemophilus parahaemolyticus, Haemophilus
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ducreyi, Pasteurella multocida, Pasteurella haemolytica, Branhamella
catarrhalis, Helicobacter pylori, Campylobacter fetus, Campylobacter jejuni,
Campylobacter  coli, Borrelia burgdorferi, Vibrio cholerae, Vibrio
parahaemolyticus, Legionella pneumophila, Listeria monocytogenes, Neisseria
gonorrhoeae, Neisseria meningitidis, Kingella, Moraxella, Gardnerella
vaginalis, Bacteroides fragilis, Bacteroides distasonis, Bacteroides 34524
homology group, Bacteroides vulgatus, Bacteroides ovalus, Bacteroides
thetaiotaomicron, Bacteroides uniformis, Bacteroides eggerthii, Bacteroides
splanchnicus, Clostridium difficile, Mycobacterium tuberculosis,
Mpycobacterium avium, Mycobacterium intracellulare, Mycobacterium leprae,
Corynebacterium  diphtheriae, Corynebacterium ulcerans, Streptococcus
pneumoniae, Streptococcus agalactiae, Streptococcus pyogenes, Enterococcus
faecalis, Enterococcus faecium, Staphylococcus aureus, Staphylococcus
epidermidis, Staphylococcus saprophyticus, Staphylococcus intermedius,
Staphylococcus ~ hyicus  subsp.  hyicus,  Staphylococcus  haemolyticus,
Staphylococcus hominis, hoac Staphylococcus saccharolyticus.

Theo mot vai phwong 4n, tinh trang nhidm khudn dugc didu tri hoic
phong ngra 13 tinh trang nhiém cic vi khudn bao gdm Pseudomonas
aeruginosa, Pseudomonas fluorescens, Stenotrophomonas maltophilia,
Escherichia coli, Citrobacter freundii, Salmonella typhimurium, Salmonella
typhi, Salmonella paratyphi, Salmonella enteritidis, Shigella dysenteriae,
Shigella flexneri, Shigella sonnei, Enterobacter cloacae, Enterobacter
aerogenes, Klebsiella pneumoniae, Klebsiella oxytoca, Serratia marcescens,
Acinetobacter  calcoaceticus,  Acinetobacter =~ haemolyticus,  Yersinia
enterocolitica, Yersinia pestis, Yersinia pseudotuberculosis, Yersinia
intermedia, — Haemophilus  influenzae, =~ Haemophilus  parainfluenzae,
Haemophilus haemolyticus, Haemophilus parahaemolyticus, Helicobacter
pylori, Campylobacter fetus, Campylobacter jejuni, Campylobacter coli, Vibrio
cholerae, Vibrio parahaemolyticus, Legionella pneumophila, Listeria

monocytogenes, Neisseria gonorrhoeae, Neisseria meningitidis, Moraxella,
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Bacteroides fragilis, Bacteroides vulgatus, Bacteroides ovalus, Bacteroides
thetaiotaomicron, Bacteroides uniformis, Bacteroides eggerthii, hodc
Bacteroides splanchnicus.

Mot vai phuong 4n bao gdm dung cu chira v6 tring chira hop chét bat ky
trong s6 cac hop chat néu trén & dang rin va chit khang khuin & dang rin. Theo
mot vai phuong 4n, thude khang vi sinh vat 1a mét trong cac chit khéc néu trén.
M&t vai phuong 4n bao gdm phuong phép bao ché dugc phdm dé sir dung bao
gdbm budc hoan nguyén lugng c6 trong dung cu chira v6 tring bing cach st
dung chit pha loing dugc dung. Theo mot vai phuong an, dung dich da dugc

hoan nguyén dugc st dung trong tinh mach cho bénh nhén.

MBS ta vin tit cac hinh vé

FIG. 1 14 d6 thi md ta profin ndng d6 huyét twong cuia hop chét este cta
axit boronic vong dudi dang ham thoi gian sau khi str dung cho chudt Sprague
Dawley.

FIG. 2 12 db thi md ta profin ndng d6 huyét tvong cua tién duoc chét cua
hop chit este clia axit boronic vong trong Fig. 1 dudi dang ham thoi gian sau khi
st dung cho chugt Sprague Dawley.

FIG. 3 14 4nh nhifu xa bdt tia X ciia dang tinh thé cta hop chét este cia
axit boronic vong.

FIG. 4 13 db thi mé ta sy gbi 1én nhau cta két qua phép do nhiét luong
béng tia quét vi phan (differential scanning calorimetry-DSC) va phép phan tich
nhiét trong (thermogravimetric analysis-TGA) dbi v6i dang tinh thé trong Fig. 3.

M ta chi tiét sang ché

Sang ché dé cap dén thubc khang vi sinh vat va chit ting cuong hiéu luc
clia chung. MOt vai phuong 4n bao gdm hop chét, duge phim, dung cu chira vo
tring chita hgp chat ndy, va phuong phép bao ché dugc phidm. Cu thé, sang ché

dé cap dén hop chit este cta axit boronic vong. Theo mdt vai phuong an, hop
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chét este cua axit boronic vong c6 cdng thic I, 11, IIla, IIIb, IVa, IVDb, hodc IVc
nhu néu trén.
Mdt vai phuong 4n vé hop chét ¢ cong thire II c6 héa hoc 14p thé 3,6-cis

xé4c dinh duoc thé hién trong cong thirc Ila:

hodc mudi duoc dung ctia chung.
Mot vai phuong an vé& hop chat c6 cong thic IT c6 hda hoc lap thé 3,6-

trans xac dinh dugc thé hién trong cong thuec IIb:

hodc mubi dugc dung cta chung.
Theo mdt phwong 4n vé hop chét ¢ cong thie II:

R! dugc chon tir nhém bao gf‘)m -Cialkyl, -Cj.oalkenyl, -C,.
salkynyl, —-NR°R!°, -Cl_galkle“, -C,.alkenylR'!, -CpoalkynylR'!,
-CH(OH)CgalkylR®, -CH(OH)C,.salkenylR®, -CH(OH)C,.salkynyIR’, -
C(=0)R’, -C(=0)CioalkylR’, -C(=0)C,.alkenylR’, -C(=0)C,.
salkynylR®, -C(=0)NR’R', -N(R’)C(=0)R’, -N(R®)C(=0)NR’R!, —
N(R’)C(=0)OR’, -NR*)C(=0)C(=NR')R’, NR*)C(=0)C;.
alkyINR*)C(=O0)R®, -NR)CENROR®, -C=NRIOYNRPRC, -
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N=C(R’)NR°R', -N(R*)SO,R’, -N(R®)SO,NR°R", aryl duoc thé hoic
khéng duoc thé, heteroaryl duoc thé hoic khong duoc thé, carboxyclyl
duoc thé hodc khéng duoc thé, va heteroxyclyl dugc thé hodic khong dugc
thé;

R® duogc chon tir nhém bao gém H, -C;alkyl, C,oalkenyl, -C,.
galkynyl, -C oalkylR", -C, salkenylR"!, -C,alkynylR!!, -C(=O)OR’, va -
C1.0alkylCO,R®, -C,alkenylCO,R®, va —C,alkynylCO,R’, hodic theo
cach khac R® va R’ cliing véi cdc nguyén tir ma ching gin vao tao ra
carboxyclyl dugc thé hodc khong duoc thé hodc heteroxyclyl duoc thé
hodc khong duoc thé;

mdi nhém R’ d6c 1ap duge chon tir nhém bao gém H, -NR°R',
-OR’, vi -Ci.oalkylCO,R’, -C,.alkenylCO,R’, va —C,qalkynylCO,R’,
hoac ddc lap, R® va R hoic doc lap R’ va R® cung vdi cac nguyén tlr ma
ching gén vao tao ra carboxyclyl dugc thé hodc khéng duogc thé hoic
heteroxyclyl duoc thé hodc khong duoc thé;

mdi nhém R® d6c 14p duoc chon tir nhém bao gdbm H, -NR’R'?,
-OR’, vi -Ci.oalkylCO,R’, -C,.alkenylCO,R’, va —C,oalkynylCO,R’,
hoic doc lap, R’ va R® cung vdi cac nguyén tr ma chung gén vao tao ra
carboxyclyl dugc thé hodc khong duoc thé hoic heteroxyclyl duoc thé
hoic khong dugc thé;

mdi nhém R® ddc 1ap dugc chon tir nhém bao gdbm H, -Cygalkyl,
Cyoalkenyl, -C,.0alkynyl, -Cl_galkle“, -Cz_galkenle“, -Cz-galkynle“,
aryl duogc thé hodc khoéng duoc thé, heteroaryl duoc thé hoic khong dugc
thé, -(CH,)o.scarboxyclyl duoc thé hodc khong dugc thé, va heteroxyclyl
dugc thé hoiic khong duoc thé;

mdi nhém R' ddc 1ap duge chon tir nhém bao gdm H, -C;oalkyl, -
OR’, -CH(=NH), aryl duoc thé hoic khéng duoc thé, heteroaryl dugc thé
hodc khong dugc thé, carboxyclyl dugc thé hoic khéng duoc thé, va

heteroxyclyl dugc thé hozc khong duoc thé; va
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X duogc chon tir nhdém bao gém H, -CO,H va cac déng cAu dién tur

cua axit carboxylic.

Theo mdt vai phuong an vé cac hop chit c6 cong thic II, Ila, hoic IIb, n
lal.

Theo mot vai phuong an vé cac hop chét c6 cong thire II, Ila, hoidc IIb, n
12 khong.

Theo mot vai phuong 4n vé céc hop chét c6 cong thue II, Ila, hoic IIb, n
la 2.

Mot vai phuong 4n vé cac hop chét ¢ cong thirc IITa hodc ITTb c6 héa hoc
18p thé 3,7-cis duoc thé hién trong céng thie ITlc va IIId:

R3 R4

R5 R3 R4

IIlc

hodc mubi dugc dung ctia chung.
Mot vai phuong an vé cac hop chét c6 cong thire IIIa hoic ITTb ¢6 héa hoc
1ap thé 3,7-trans dugc thé hién trong cong thic Ille va IIIf:

R3 R4 R3 R4

R5

IlIe

hodc muoi dugc dung cua ching.

-17-



19985

Mot vai phuong 4n vé cac hop chit cé cong thirc IVa, IVb, hoic IVe c6
héa hoc 1ap thé 3,8-cis dugc thé hién trong cong thuac IVd, IVe, va IVT:

Ivd IVe
RZ R4
R2 RS
R2
R1
3 E R3
]
]
B ! R4
/
HO \o g <6
R® X
m
R7
R8
IvVf

hozc mudi dugc dung cia ching.
Mot vai phuong an vé céac hop chét co cong thirec IVa, IVb, hoac IVc ¢b

héa hoc lap thé 3,8-trans dugc thé hién trong cong thie IVg, IVh, vaIVi:
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Theo mot vai phuong an vé céac hop chét c6 cong thuc II, Ila, IIla, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVS, IVg, IVh, va IVi, m8i nhém R?, R?, R*, va R
13 hydro.

Theo mot vai phuong an vé céc hop chét c6 cong thuc II, IIa, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, it nhit mot R? 13 aryl dugc
thé hodc khong dugce thé.

Theo mdt vai phuong an vé céac hop chét c6 cong thuc 11, Ila, IIla, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, it nhat mét R* 13 aryl dugc
thé hodc khong dugc thé.

Theo mot vai phuong 4n vé cac hop chét ¢6 cong thic I, Ila, Illa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, it nh4t m6t R? va R* cing
v6i cac nguyén tir ma chiing gén vao tao ra aryl dugc thé hoic khong duge thé.

Theo mdt vai phuong 4n vé cac hop chit c6 cong thuc II, ITa, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVS, IVg, IVh, va IVi, lién két dugc thé hién bing
dudng nét dirt va dudng nét 1ién 13 lién két don. Theo cac phuong 4n khac, lién
két duoc thé hién bang dudng nét dirt va dudng nét 1ién 13 lién két doi.

Theo mot vai phuong an vé céc hop chét c6 cong thie I, 11, I1a, Ila, IIIb,
IlIc, IVa, IVD, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R® va mdi nhém R7 va R® 1a
hydro.
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Theo mot vai phuong 4n vé cc hop chét c6 cong thic I, 11, Ila, Illa, b,
Illc, IVa, IVb, IVc, IVd, IVe, IVf, IVg, IVh, va IVi, R' 13 -NHC(=0)C,.
9alkle“. Theo mot vai phuong an nay, R'!'1a aryl duogc thé hodic khoéng duoc
thé hoic heteroaryl dugc thé hoic khéng dugc thé. Theo mot vai phuong én
nay, R'! 13 thien-2-yl.

Theo m6t vai phuong 4n vé céc hop chét c6 cong thac I, II, ITa, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVf IVg, IVh, va IVi, R!' la -
NHC(=0)C(=NOR’)R’, trong d6 R’ dwoc chon tir nhém bao gdm Ci.ealkyl,
aryl dugc thé hoic khong dugc thé, heteroaryl dugc thé hodc khéng duoc thé,
carboxyclyl dugc thé hodc khéng duge thé va heteroxyclyl dugc thé hodc khong
duoc thé.

Theo mdt vai phuong an vé céc hop chét c6 cong thic I, 11, Ila, IIla, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVf, IVg, IVh, va IVi, R' 1a -NHC(=0)C;.
salkylR"'. Theo mét vai phwong 4n nay, R'! 13 aryl duoc thé hodic khong duoc
thé, heteroaryl dugc thé hodc khong dugc thé, carboxyclyl dugc thé hodc khong
duoc thé, hoic heteroxyclyl dugc thé hoic khong dugc thé.

Theo mét vai phuong an vé céc hop chét c6 cong thire I, 11, I1a, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R' 1a -NHC(=O)R”, trong
d6 R” 1a aryl dugc thé hoic khong dugc thé, heteroaryl dugc thé hoic khong
duoc thé, carboxyclyl dugc thé hoic khéng duoc thé, hoic heteroxyclyl dugc
thé hozc khong dugc thé.

Theo mot vai phuong 4n vé céc hop chét c6 cong thue I, I, Ila, IIIa, IIIb,
IlIc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 14 -NR°R°.

Theo mot vai phuong an vé céc hop chét c6 cong thuc I, 11, Ila, IIIa, IIIb,
Ilc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 14 -C,salkyIR!".

Theo mét vai phuong 4n vé cac hop chét c6 cong thire I, 11, Ila, Ila, IIIb,
Ilc, IVa, IVb, IVc, IVd, Ve, IVE, IVg, IVh, va IVi, R! 1a -CH(OH)C.salkylR’.

Theo mét vai phuong an vé& cac hop chat c6 cong thire I, 11, Ila, Illa, IIIb,
Ilc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 1a -C(=0)Calkyl R’.
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Theo mét vai phuong 4n vé cac hop chit ¢ cong thirc I, II, Ila, I1la, I1Ib,
Illc, IVa, IVb, IVc, IVd, IVe, IV, IVg, IVh, va IVi, R! 13 -C(=0)NR°R'°.

Theo mdt vai phuong an vé cac hop chit c6 cong thuc I, 11, Ila, IIIa, I1Ib,
Illc, IVa, IVb, IVc, IVd, IVe, IV, IVg, IVh, va IVi, R! 1a -N(R®)C(=O)N R°R'’,

Theo mot vai phuong 4n vé cac hop chét c6 cong thuc I, 11, I1a, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 1a -N(R®)C(=0)0O R’.

Theo médt vai phuong én vé céc hop chét c6 cong thuc 1, 11, Ila, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVf, IVg, IVh, va IVi, R! 13 -N(R*)C(=0)C,.
4alkyIN(R%)C(=0) R’.

Theo mdt vai phuong an vé céc hop chét c6 cong thic I, 11, ITa, I1Ta, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R' 13 -N(R’)C(=NR'%) R’.

Theo mot vai phuong 4n vé cac hop chét ¢ cong thic I, II, Ila, IIla, IITb,
IlIc, IVa, IVb, IVc, IVd, IVe, IV, IVg, IVh, va IVi, R! 1a -C=NRI)N R°R!?.

Theo mdt vai phuong an vé cac hop chét c6 cong thuc 1, 11, Ila, II1a, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 13 -N=C(R)N R°R°.

Theo mdt vai phuong 4n vé cac hop chit c6 cong thic I, 11, Ila, Illa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R! 13 -C(=0)C(=NR!%) R’.

Theo mot vai phuong an vé cac hop chét c6 cong thuc I, 11, Ila, IIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVS, IVg, IVh, va IVi, R 1a-N(R®)SO, R’.

Theo mdt vai phuong éan vé céc hop chét c6 cong thue I, 11, Ila, IIIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVS, IVg, IVh, va IVi, R 14 -N(R°)SO,N R°R'.

Theo mot vai phuong an vé cac hop chét c6 cong thic I, 11, I1a, IIa, IIIb,
Illc, IVa, IVb, IVe, IVd, IVe, IVE, IVg, IVh, va IVi, X 13 -CO,H.

Theo mdt vai phuong an vé céc hop chét c6 cong thuc I, 11, I1a, IIa, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, X 13 ding cAu dién tir cta
axit carboxylic. Theo mot vai phwong an ndy, déng cdu dién tir cla axit
carboxylic ~dugc chon tr nhém bao gdm -P(O)(OR%),, -
P(O)(R%)(OR?),-P(0)(OR'?),, -P(O)R’)(OR'?), -CON(R’)OH, -SO;H, -

S ANy

SOQN(R9)OH, vi HN-N , trong do R'* dugc chon tir nhém bao gém H, Ry, -
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C(R"),0C(0)Cgalkyl, -C(R®),0C(O)R", -C(R"™),0C(0)OC,oalkyl va -
C(R'?),0C(0)OR!.

Theo mét vai phuong an vé céc hop chét c6 cong thuc 1, 11, I1a, IIla, IIIb,
IIlc, IVa, IVDb, IVc, IVd, IVe, IVf, IVg, IVh, vaIVi,m1a 1.

Theo mdt vai phuong 4an vé cac hop chét c6 cong thuc I, 11, Ila, I1Ia, IIIb,
ITlc, IVa, IVb, IVc, IVd, IVe, IVE, IVg, IVh, va IVi, R®, R’ va R® 1a H.

Theo mét vai phuong an vé céc hop chét co cong thuc I, 11, I1a, IIla, IIIb,
Illc, IVa, IVb, IVc, IVd, IVe, IVf, IVg, IVh, va IVi, R’ 1a H; R® 1a -C,_
oalkylCO,R%; va R’ 1a H.

Mot vai phuong 4n bao gdm hop chét dugc chon tir nhém bao gbém céc

hop chét c6 cong thirc sau:

s %ﬂ» feto®

HO
[ 0
HN
B-0 OH
HO (o)
2
S/
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= =
s4{ o S s4 o S
L (D) S ().
HO-N N -0 HOOC N g0
HO HO

)\OH /
HOH,C
HOH,C—7 rm 2 HN

HooC —(_5.} ~(_>_>/7

dugc dung cua chung.

, hodc mudi

Mbt vai phuong 4n bao gdm céc hop chit dugc chon tir nhém bao gdm

cac hop chét sau:

N=—
HO,C HO,C
z o \_7 o HO,C
HO,C HO,C _)—/<
HN HN HO,C
B-0 OH B-0

HO (o) HO (o)

HOZC Hozc

ﬂ DY oK
HO,C —% HO,C .(_>__>/7
COH HN
HN /<
ﬁm—' g N= NﬂOHo/B (o) g OH
O HO o
L @
s

N/ N (o]
\% O __B.
HO” O OH
2 2 9
=
/,N
NN HO
. o
Y o (el
I N K/N N O=s ””< o
N\ ,/ H I H Hio. \ /
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hodc mudi dugc dung cua chung.

Céc dinh nghia

Céc thuat ngit va cac phan tir thé duoc néu theo ¥ nghia théng thudng cia
chiing, trir khi ¢é quy dinh khéc, va c6 thé dugc x4c dinh khi duoc dua ra va van
gift cac dinh nghia ctia chung trong ban md ta, trir khi ¢6 quy dinh khéc, va van
giit cac dinh nghia ctia ching di1 13 mdt minh hay dudi dang mét phin ctia nhém
khac, trir khi ¢6 quy dinh khac.

Nhu dugc st dung & ddy, "alkyl" nghia l1a nhom héa hoc bdo hoa mach
thang hoic mach nhanh chi chira nguyén tir cacbon va hydro, nhu metyl,
isopropyl, isobutyl, sec-butyl va pentyl. Theo cidc phuong an khac nhau, nhém
alkyl c6 thé khong dugc thé hodc duge thé bing mot hodc nhidu phan tir thé, vi
du, halogen, hydroxyl, hydroxyl duoc thé, axyloxy, amino, amino duoc thé,
amido, xyano, nitro, guanidino, amidino, mercapto, mercapto dugc thé, carboxy,
sulfonyloxy, cacbonyl, benzyloxy, aryl, heteroaryl, carboxyclyl, heteroxyclyl,
hozc nhém chire khac ma c6 thé dugc chin thich hop béng nhém bao v€. Thong
thudng, nhom alkyl s& c6 1 dén 20 nguyén tir cacbon, 1 dén 9 nguyén ti cacbon,
t6t hon 14 1 ¢én 6, va t6t hon 12 1 dén 5 nguyén tir cacbon.

Nhu duoc str dung & day, “alkenyl” nghia 1a nhém héa hoc mach théng
hozc mach nhénh chi chita nguyén tir cacbon va hydro va chira it nhit mot lién

két d6i cacbon-cacbon, nhu 1-propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-
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butenyl, 2-butenyl, va cac nhém tuong tu. Theo cac phuong an khic nhau,
alkenyl c6 thé khong dugc thé hodc dugc thé bing mdt hodc nhidu phén tir thé,
vi du, halogen, hydroxyl, hydroxyl dugc thé, axyloxy, amino, amino duoc thé,
amido, xyano, nitro, guanidino, amidino, mercapto, mercapto dugc thé, carboxy,
sulfonyloxy, cacbonyl, benzyloxy, aryl, heteroaryl, carboxyclyl, heteroxyclyl,
hodc nhém chitc khac ma cé thé duoc chin thich hgp bing nhém bao vé. Thong
thudng, nhém alkenyl s& c6 2 dén 20 nguyén tir cacbon, 2 dén 9 nguyén tir
cacbon, t5t hon 13 2 dén 6, va t6t hon 1 2 dén 5 nguyén tir cacbon.

Nhu duoc st dung & day, “alkynyl” nghia 1a nhém hoéa hoc mach théng
hoic mach nhanh chi chira nguyén tir cacbon va hydro va chua it nhat mét lién
két ba cacbon-cacbon, nhu 1-propynyl, 1-butynyl, 2-butynyl, va cdc nhém
tuong tu. Theo cac phuong an khac nhau, alkynyl c6 thé khong dugc thé hodic
duoc thé bing mot hodc nhidu phan tir thé, vi dy, halogen, hydroxyl, hydroxyl
duoc thé, axyloxy, amino, amino dugc thé, amido, xyano, nitro, guanidino,
amidino, mercapto, mercapto dugc thé, carboxy, sulfonyloxy, cacbonyl,
benzyloxy, aryl, heteroaryl, carboxyclyl, heteroxyclyl, hodc nhém chtc khac ma
c6 thé dugc chén thich hop bang nhém bao vé. Théng thudng, nhém alkynyl s&
¢6 2 dén 20 nguyén tir cacbon, 2 dén 9 nguyén tir cacbon, t6t hon 14 2 dén 6, va
t6t hon 13 2 dén 5 nguyén tir cacbon.

Nhu duge st dung & day, “carboxyclyl” nghia 1a hé vong khong thom chi
chta nguyén t&r cacbon trong khung hé vong, nhu xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, va xyclohexenyl. Carboxyclyl c6 thé bao gém nhiéu
vong dugc ngung tu. Carboxyclyl ¢ thé c6 mirc bio hoa bt ky voi diéu kién 1a
it nhit mot vong trong hé vong nay 14 khéng thom. Theo cac phuong an khac
nhau, nhém carboxyclyl cé thé khéng duogc thé hodc dugc thé be°1ng mot hoac
nhiéu phén ttr thé, vi du, halogen, alkoxy, axyloxy, amino, amido, xyano, nitro,
hydroxyl, mercapto, carboxy, cacbonyl, benzyloxy, aryl, heteroaryl, hodc nhém
chtic khéc ma c6 thé dugc chén thich hgp bing nhém bao vé. Théng thudng,

nhém carboxyclyl s& c6 3 dén 10 nguyén tir cacbon, t&t hon 1a 3 dén 6.
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Nhu dugc stir dung & day, “xycloalkyl” nghia la hé vong carboxyclyl hoan
todn bdo hoa. Cic vi du bao gdm xyclopropyl, xyclobutyl, xyclopentyl, va
xyclohexyl.

Nhu dugc st dung & day, “xycloalkenyl” nghia la hé vong carboxyclyl ¢
it nhat mot lién két doi. Vi du 1 xyclohexenyl.

Nhu duge str dung & day, “alkyl thdp” nghia 13 tAp con cua alkyl, va do
d6 1 phan tir thé hydrocacbon, 13 mach thing hoic mach nhanh. Alkyl thip
dugc wu tién 13 alkyl ¢6 1 dén 4 nguyén tir cacbon, va c6 thé 1a mach thing hoic
mach nhanh. Vi du vé alkyl thdp bao gbm butyl, propyl, isopropyl, etyl, va
metyl. Tuong tu, cic gdc st dung thuat ngit “thap” dung dé chi cac gbc t6t hon
13 ¢6 1 dén 4 nguyén tir cacbon trong phén alkyl ctia gbc nay.

Nhu duge sir dung & day, “aryl” nghia 13 gbc thom c6 mot vong (vi duy,
phenyl) hodc nhidu vong duoc ngung tu (vi du, naphtyl hodc antryl) chi c6
nguyén tr cacbon trong khung vong. Theo cac phuong an khéac nhau, cic nhém
aryl c6 thé khong duoc thé hoiic duoc thé bing mot hoic nhidu phan tir thé, vi
du, amino, xyano, hydroxyl, alkyl thép, haloalkyl, alkoxy, nitro, halo, mercapto,
carboxy, cacbonyl, benzyloxy, aryl, heteroaryl, va céc phan tir thé khac. Mot vai
phuong 4n bao gdm viée thé bang nhém alkoxy, con c¢6 thé dugc thé bing mot
hodc nhidu phan tir thé, vi dy, amino, xyano, hydroxyl, alkyl thip, haloalkyl,
alkoxy, nitro, halo, mercapto, va cac phén tir thé khac. Aryl dugc uu tién la
phenyl.

Nhu duoc sir dung & day, thuat ngit “heteroaryl” nghia 13 gbc thom c6
mot hodc nhiéu nguyén tir khéc loai (vi dy, N, O, hodc S) trong khung vong va
c6 thé bao gdm mot vong (vi du, pyridin) hodc nhidu vong dugce ngung tu (vi dy,
quinolin). Theo c4c phwong 4n khac nhau, nhém heteroaryl c6 thé khong duoc
thé hodc duoc thé béng mot hodc nhiéu phﬁn ttr thé, vi dy, amino, Xyano,
hydroxyl, alkyl thdp, haloalkyl, alkoxy, nitro, halo, mercapto, carboxy,
cacbonyl, benzyloxy, aryl, heteroaryl, va cdc phan tr thé khéc. Vi du vé
heteroaryl bao gdm thienyl, pyridyl, furyl, oxazolyl, oxadiazolyl, pyrolyl,
imidazolyl, triazolyl, thiodiazolyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyranyl,
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pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, thiazolyl, quinolinyl, quinazolinyl
va cac nhom khac.

Trong cac dinh nghia nay, du dinh ring viéc thé & vong aryl va heteroaryl
13 ndm trong pham vi cic phuwong 4n nhit dinh. Khi viéc thé xay ra, gbc nay
dugc goi la aryl dugc thé hoic heteroaryl dugc thé. T8t hon, néu mot dén ba va
t6t hon néu mot hoic hai phén tir thé c6 & vong aryl. Méc du nhiéu phﬁn ttr thé
s& 12 hitu ich, song cac phan tir thé dugc wu tién bao gdm céc phan tir thé thuong
dugc thdy trong cic hop chit aryl, nhu alkyl, xycloalkyl, hydroxy, alkoxy,
xyano, halo, haloalkyl, mercapto va cic phan tir thé tuong tu.

Nhu dugc st dung & day, “amit” hoac “amido” bao gém ca RNR’CO-
(trong truong hop R = alkyl, alkaminocacbonyl-) va RCONR’- (trong trudong
hop R = alkyl, alkyl cacbonylamino-). “Amit” hoc “amido” bao gdm nhém
H-CON-, alkyl-CON-, carboxyclyl-CON-, aryl-CON-, heteroaryl-CON- hodc
heteroxyclyl-CON-, trong d6 nhém alkyl, carboxyclyl, aryl hodc heteroxyclyl 1a
nhu dugc mo ta & day.

Nhu duge sit dung & ddy, thuit ngit “este” bao gdbm ca ROCO- (trong
truong hop R = alkyl, alkoxycacbonyl-) va RCOO- (trong truong hop R = alkyl,
alkylcacbonyloxy-).

Nhu duge st dung & day, "axyl" nghia 12 nhém H-CO-, alkyl-CO-,
carboxyclyl-CO-, aryl-CO-, heteroaryl-CO- hoac heteroxyclyl-CO- trong d6
nhom alkyl, carboxyclyl, aryl hodc heteroxyclyl 14 nhu dugc md ta & day. Cac
axyl dugc wu tién chira alkyl thdp. Nhém alkyl axyl vi du bao gdm formyl,
axetyl, propanoyl, 2-metylpropanoyl, t-butylaxetyl, butanoyl va palmitoyl.

Nhu dugc st dung & day, "halo hodc halogenua” 1a nguyén tir clo, brom,
flo hodc iot. Clo va flo 1a cac halogenua dugc wu ti€n. Thuét ngit “halo” con bao
gdm cac thuat ngir d6i khi dugc goi 1a "halogen", hoic "halogenua".

Nhu dugc st dung & day, “heteroxyclyl” nghia 14 hé vong khong thom
chira it nhat mot nguyén tir khéc loai trong khung hé vong. Heteroxyclyl c6 thé
bao gém nhiéu vong duoc ngung tu. Heteroxyclyl c6 thé c6 mirc bdo hoa bat ky

v6i didu kién 13 it nhat mot vong trong hé vong nay 1a khéng thom. (Cac)
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nguyén tit khéc loai c6 thé c6 mit trong vong khong thom hoic vong thom trong
hé vong nay. Theo cic phuong 4n khac nhau, heteroxyclyl c6 thé dugc thé hoic
khong dugc thé br?lng mét hodc nhiéu phén tir thé, vi du, halogen, alkoxy,
axyloxy, amino, amido, xyano, nitro, hydroxyl, mercapto, carboxy, cacbonyl,
benzyloxy, aryl, heteroaryl, va cic phan tir thé khac, va dugc gin véi cac nhém
khéc thong qua hoéa tri c6 sén bat ky, t5t hon 13 cacbon hodc nito ¢6 sin bat ky.
Di vong dugc uu ti€n ¢6 5 dén 7 canh. Trong di vong mdt vong cb 6 canh, (cac)
nguyén tir khac loai dugc chon tir mot dén ba trong s6 O, N hozc S, va khi di
vong c¢6 5 canh, thi t6t hon 14 c6 mot hodc hai nguyén tr khéc loai dugc chon tir
O, N, hozc S. Vi du vé heteroxyclyl bao gém pyrolidinyl, piperidinyl, azepanyl,
tetrahydrofuranyl,  tetrahydropyranyl, = oxepanyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, thiepanyl, indolinyl va dihydrobenzofuranyl.

Nhu dugce st dung & day, “amino dugc thé” nghia 13 gbc amino dugc thé
bing mot hodic hai nhém alkyl, xycloalkyl, aryl, heteroaryl hodc heteroxyclyl,
trong do alkyl, aryl, heteroaryl, xycloalkyl hodc heteroxyclyl 1a nhu néu trén.

Nhu dugc st dung & ddy, “hydroxyl duge thé” nghia 13 nhém RO- trong
d6 R 1a nhém alkyl, aryl, heteroaryl, xycloalkyl hodac heteroxyclyl, trong d6
nhom alkyl, xycloalkyl, aryl, heteroaryl hoac heteroxyclyl 1a nhu néu trén.

Nhu duge sir dung & déy, “thiol dugc thé” nghia 13 nhém RS- trong d6 R
la nhém alkyl, aryl, heteroaryl, xycloalkyl hodc heteroxyclyl, trong d6 nhém
alkyl, xycloalkyl, aryl, heteroaryl hodc heteroxyclyl 14 nhu néu trén.

Nhu dugce str dung & day, “sulfonyl” nghia 14 nhém alkylSO,, arylSO,,
heteroarylSO,, carboxyclylSO,, hodc heteroxyclyl-SO, trong d6 nhém alkyl,
carboxyclyl, aryl, heteroaryl hodc heteroxyclyl 1a nhu néu trén.

Nhu dugc st dung & day, "sulfamido" nghia 1a nhém alkyl-N-S(O),N-,
aryl-NS(O),N-, heteroaryl-NS(O),N-, carboxyclyl-NS(O),N hodc heteroxyclyl-
NS(O),N- trong dé6 nhém alkyl, carboxyclyl, aryl, heteroaryl hodc heteroxyclyl
1a nhu duge mo ta ¢ day.

Nhu dugc str dung & day, "sulfonamido" nghia 1a nhém alkyl-S(O),N-,
aryl-S(O),N-, heteroaryl-S(O),N-, carboxyclyl-S(O),N- hodc heteroxyclyl-
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S(O),N- trong d6 nhom alkyl, carboxyclyl, aryl, heteroaryl hoac heteroxyclyl 1a
nhu dugc mo ta & day.

Nhu dugc st dung & day, "ureido" nghia 1a nhom alkyl-NCON-,
aryl-NCON-, heteroaryl-NCON-, carboxyclyl-NCON-, heteroxyclyl-NCON-
group hoidc heteroxyclyl-CON- trong d6 nhém heteroxyclyl dugc gin bing
nguyén tu nito trong vong, va trong d6 nhém alkyl, carboxyclyl, aryl,
heteroaryl hodc heteroxyclyl 1a nhu duge mo ta & day.

Nhu dugc str dung ¢ ddy, "guanidino" nghia 1 nhém alkyl-NC(=NR’)N-,
aryl-NC(=NR’)N-, heteroaryl-NC(=NR’)N-, carboxyclyl-NC(=NR’)N- hoac
heteroxyclyl-NC(=NR’)N- trong d6 R’ 1a H, hydroxyl dugc thé hoic khéng
duqc thé, CN, alkyl, aryl, heteroaryl hodc nhém heteroxyclyl, trong d6 nhom
alkyl, carboxyclyl, aryl, heteroaryl ho#c heteroxyclyl 1a nhu dugc mé ta ¢ day.

Nhu duogc st dung & day, nhom dugc thé duoc tao ra tir nhém géc khong
duogc thé trong d6 c6 sy trao d6i mot hodc nhiéu nguyén tir hydro cho nguyén tur
hozic nhém khéc. Khi duoc thé, (cic) phan tir thé duoc thé bang mét hodc nhiéu
phén tir thé riéng 1& va doc 1ap duoc chon tir C;-Cg alkyl, C;-Cy alkenyl, C;-Cy
alkynyl, vong cacbon c6 3 dn 7 nguyén tir C (tiy ¥ duoc thé bing halo, alkyl,
alkoxy, carboxyl, haloalkyl, CN, -SO,-alkyl, —CF3;, va —OCF;), C;-Cq
heteroalkyl, heteroxyclyl c6 5 dén 7 canh (vi du, tetrahydrofuryl) (thy ¥ duoc thé
béng halo, alkyl, alkoxy, carboxyl, CN, —SO,-alkyl, —CF;, va —OCF;), aryl (tuy
y duge thé bang halo, alkyl, aryl tiy ¥ duoc thé bing C;-Cs alkyl, arylalkyl,
alkoxy, carboxyl, CN, —SO,-alkyl, —CF;, v —OCF3), arylalkyl (tuy ¥ duoc thé
b%ng halo, alkyl, alkoxy, aryl, carboxyl, CN, —SO,-alkyl, —CF;, va —OCF3),
heteroaryl (tily ¥ duoc thé bang halo, alkyl, alkoxy, aryl, aralkyl, carboxyl, CN,
—S0,-alkyl, —CFs, va —~OCF3), heteroarylalkyl (tiy ¥ duoc thé bang halo, alkyl,
alkoxy, aryl, carboxyl, CN, —S0O,-alkyl, —CF;, va —OCF;), halo (vi du, clo,
bromo, iot va flo), xyano, hydroxy, C;-Cs alkoxy, C;-C¢ alkoxyalkyl (tic 1a,
ete), aryloxy, sulthydryl (mercapto), halo(C;-Cg)alkyl (vi du, —CF3), C-Cs
alkylthio, arylthio, amino (-NH,), mono- va di-(C;-Cg)alkyl amino, mudi amoni

bac bdn, amino(C,-Cg)alkoxy (vi du, -O(CH,),NH,), amino(C;-Cg)alkoxyalkyl
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(vi dy, -CH,O(CH;),NH,), hydroxy(C;-Cg)alkylamino, amino(C;-Cg)alkylthio
(vi du, -S(CH;);NH;), xyanoamino, nitro, carbamyl, oxo (=0), carboxy,
glycolyl, glyxyl, hydrazino, guanidinyl, sulfamyl, sulfonyl, sulfinyl,
thiocacbonyl, thiocarboxy, C-amit, N-amit, N-carbamat, O-carbamat, va ure.
B4t ctr khi ndo mot nhém duoc mé ta 13 “tiy ¥ duge thé” thi nhém nay c6 thé
duoc thé bang cac phan tir thé néu trén.

Theo mdt vai phuong 4n, (cic) nhom duoc thé dugc thé bang mot hoic
nhiéu phan tir thé riéng 1& va doc 1ap duoc chon tir C;-Cg alkyl, vong cacbon c6
3 dén 7 nguyeén to C, amino (-NH,;), amino(C;-C¢)alkoxy, carboxyl, oxo (=0),
C;-Cs alkylthio, amino(C;-Cg)alkylthio, guanidinyl, aryl, heteroxyclyl ¢6 5 dén
7 canh, heteroarylalkyl, hydroxy, halo, amino(C;-C¢)alkoxy, va amino(C;-
Ce)alkoxyalkyl.

Theo mét vai phuong 4n, (cic) nhém duoc thé duoc thé bang mét hodic
nhiéu phén tir thé riéng 1& va ddc 14p duoc chon tir C;-Cs alkyl, amino (-NH,),
amino(C;-Cg)alkoxy, carboxyl, oxo (=0), C;-C¢ alkylthio, amino(C;-
Ce)alkylthio, guanidinyl, hydroxy, halo, amino(C;-Ce)alkoxy, va amino(C;-
Ce)alkoxyalkyl.

Theo mét vai phuong 4n, (cac) nhém duge thé duoc thé bing mot hodic
nhiéu phan tir thé riéng 1é va doc 14p duoc chon tir C;-Cs alkyl, amino (-NH,),
carboxyl, oxo (=0), guanidinyl, hydroxy, va halo.

Cén phai hiéu ring quy u6c goi tén gbc nhit dinh c¢6 thé bao gdm mot
géc hodc hai géc, tuy thudc vao ngit canh. Vi dy, khi mét phr?m tir thé can hai
diém gén két véi phan con lai ctia phén tir, thi cAn phai hiéu ring phan tir thé nay
14 hai gbc. Vi du, phan tir thé dwoc nhan dang 13 alkyl ma cin hai diém gin két
bao gém hai géc nhu —-CH,—, —-CH,CH,—, —-CH,CH(CH3)CH,—, va céac géc
tuong tw. Cac quy udc goi tén gbc khéc chi ra rd rang ring gdc nay 13 hai gbc.
Vi dy, nhu dugc st dung & day, “alkylen” nghia 12 nhém hoéa hoc hai géc bao
hoa mach thfmg hodc mach nhanh chi chira nguyén tir cacbon va hydro, nhu
metylen, isopropylen, isobutylen, sec-butylen, va pentylen, dwoc gén véi phin

con lai clia phan tir théng qua hai diém gin két. Nhu duoc st dung & day,
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“alkenylen” nghia 12 nhém hoc hoc hai gbc mach théng hodc mach nhanh chi
chtta nguyén tit cacbon va hydro va chira it nhat mét lién két doi cacbon-cacbon,
nhu 1-propenylen, 2-propenylen, 2-metyl-1-propenylen, 1-butenylen, va 2-
butenylen, durgc gin véi phan con lai ctia phén tir thong qua hai diém gin két.
Nhu duge st dung & day, "déng cAu dién ti" cia mot nhém héa hoc 13
cic nhém héa hoc khac ma thé hién cung céac dac tinh hodc céc dac tinh tuong
tu. Vi du, tetrazol la déng cAu dién tir cua axit carboxylic vi n6 bét chudc dic
tinh clia axit carboxylic mic dii ching c6 cong thirc phan tir rét khac nhau.
Tetrazol 13 mét trong nhiu su thay thé ding cdu dién tir c6 thé cua axit
carboxylic. Céc déng cAu dién tir khic cia axit carboxylic dugc du dinh bao
gdbm -SOs;H, -SO,HNR’, -PO,(R%),, -POs(R®),, -CONHNHSO,R’, -
COHNSO,R’, va -CONR’CN, trong d6 R’ 14 nhu néu trén. Ngoai ra, cic ding
cau dién tir cia axit carboxylic c6 thé bao gdm vong cacbon hosc di vong ¢ 5
dén 7 canh gém su két hop bét ky ctia CH,, O, S, hoic N ¢ trang thai oxy hoéa én
dinh vé& mit hoa hoc bét ky, trong d6 nguyén tir bat ky trong ciu triic vong nay
tuy y duogc thé & mot hodc nhiéu vi tri. Cac cAu trac sau 13 vi du khong gidi han
vé céc déng chu dién tir cla vong cacbon va di vong dugc du dinh. Céc nguyén
tir trong cdu triic vong nay c6 thé tiy ¥ duoc thé & mot hozc nhidu vi tri véi R?

la nhu néu trén.

SH
H
N, N, N N, N,
;\(/ N ;\N*\N 5\(/ N f\( y—OoH N N
11 \ _ \U \
HN—N N=N HN N—N NH NH
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N N N N
N N N N
Muo SN R A S
NH 0N s—N HN —=
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OH 0 o 0

G e e o
3 NH HNAQO O—QO s{o
Ciing du dinh ring khi phan tir thé héa hoc duoc thém vao déng ciu dién

tir carboxylic, thi hop chét van giit cac dic tinh cta déng ciu dién tir carboxylic.
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Du dinh ring khi dang ciu dién tir carboxylic thy ¥ duoc thé bing mot hodc
nhidu nhém duogc chon tir R® nhu néu trén, thi ph'?m ttr thé va vi tri thé duoc
chon sao cho khong loai bo cac dic tinh dédng céu dién tir cua axit carboxylic cua
hop chéit nay. Twong tu, ciing du dinh ring viéc thay thé mot hodc nhiéu phan tur
thé R’ bang dang cdu dién tir axit carboxylic vong cacbon hodc di vong khong
phai 13 phan tir thé & mot hodc nhidu nguyén tir ma van gitt hodic khong thé thiéu
cac dic tinh cta ding cdu dién tir axit carboxylic ctia hop chét ndy, néu (cac)
phan tir thé nay c6 thé pha hily cac dic tinh cua dang cu dién tir axit carboxylic
ctia hop chat.

Cac c’[éng cu dién tir khéc cua axit carboxylic khong dugc minh hoa cu
thé trong ban mo ta ndy cling dugc du dinh.

Ngudi c6 hiéu biét trung binh s& nhén thdy ring mot vai cdu triic duge mod
ta & day c6 thé 1a dang cong hudng hoic tautome cia hop chét ma cé thé duoc
thé hién r5 rang bang cac ciu tric héa hoc khac, ngay ca khi do dong luc; ngudi
¢6 hiéu biét trung binh s& nhéan thiy ring céc ciu trac ndy chi 13 mot phan rat
nhé trong vi du vé (cac) hop chét nhu vay. Cac hop chéit nhu vy duogc coi 1a
nim trong pham vi cta cu trac dugc néu, mic du dang cdng hudng hodc
tautome nay khong duogc thé hién & day.

Theo mdt vai phuong an, do su trao dbi d& dang cua este bo, nén cac hop
chit dugc mo ta & day c6 thé bién ddi thanh hozc tdn tai & dang cin bing voi
cac dang khac. Do do, theo mdt vai phuong an, hop chit dugc mo ta & day co
thé t6n tai két hop mot hodc nhidu trong sb cac dang nay. Vi du, hop chét c6
cong thuac 5 ¢ thé ton tai két hop véi mot hodc nhiéu dang mach hé (c6ng thic
Sa), dang dime (cong thiic Sb), dang dime vong (cdng thirc 5c¢), dang trime
(cong thirc Sd), dang trime vong (cong thirc 5e), va cac dang tuong tu.
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Hop chét dugc néu & day c6 thé bao gdm céc dang héa hoc 1ap thé khac
nhau. Hop chét nay ciing c6 thé bao gdm cac chit ddng phan khong dbi quang
cling nhu céc chit ddng phan quang hoc, vi du, hdn hop cia cac chit ddng phan
d6i anh bao gdm hdn hop raxemic, cling nhu cic chit ddng phan dbi anh va cac
chat déng phan khong dbi quang riéng 1, cac chét nay xuét hién do tinh khéng
d6i xtmg vé céu tric trong cac hop chit nhit dinh. Viéc tach cac chit ddng phan
riéng 1¢ hoc tdng hop chon loc céc chit ddng phén riéng 1¢ duoc thyc hién bing
cach st dung cac phuong phéap khac nhau d& duoc biét rd dbi voi ngudi c6 hidu
biét trung binh trong linh vuc nay.

Thuat ngit “chat” hodc “chit thir nghiém” bao gdm chét, phan tir, nguyén
t6, hop chét, thuc thé, hodc hdn hop ctia ching. Chit nay bao gdm, nhung khong
chi giéi han &, vi du, protein, polypeptit, peptit hodc chét gid, phan t hitu co
nho, polysacarit, polynucleotit, va cic chit tuong ty. Chit nay cé thé 13 san
pham ty nhién, hop chét tdng hop, hodc hop chit hoa hoc, hodc hdn hop cia hai
hodc nhiéu chét. Trir khi ¢6 quy dinh khac, thuit ngi “chat”, va “hop chét” dugc
st dung thay thé 14n nhau.

Thuat ngit “chat tuong tu” duoc st dung & day ding dé chi phan tir ma

gidng vé céu tric véi phan tir di chimg nhung d3 dugc bién ddi theo cach nhim
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dich va kiém soét duoc, bing cach thay thé mot phan tir thé cu thé trong phan tir
ddi chimg bang mot phan tir thé khac. So v&i phan tir d6i chimg, chat tuong tu
duge mong doi, bdi ngudi c6 hiéu biét trung binh trong linh vuc nay, dé thé hién
cung mot tinh hitu dung, tinh hitu dung tuong tu, hodc tinh hitu dung dugc cai
thién. Viéc tdng hop va thir nghiém cac chét tvong tu, dé nhan dang céc bién thé
ctia cac hop chit dd biét c6 cac dic tinh duoc cai thién (nhu 4i luc lién két cao
hon d6i v&i phan tir dich) 13 mét phuong phap d3 dugc biét 13 trong héa hoc
duoc.

Thuat ngit “dong vat c6 va” dugce sir dung theo y nghia sinh hoc théng
thudng ctia n6. Do d6, rd rang 13 thuat ngit ndy bao gdm ngudi, gia sic, ngua,
ch6, méo, chudt cdng va chudt nhit nhung ciing bao gdm nhiéu loai khac.

Thuat ngit “tinh trang nhiém vi khuan” ding d& chi su x4m nhép coa vi
khudn gdy bénh vao sinh vat chd, cho du sinh vét nay 1a dong vat c6 xuong
Séng, dong vat khong cé xuong séng, ca, thuc vat, chim, hodc dong vat co vu.
Thuét ngt ndy bao gdbm su phét trién qua méc cta vi khudn ma thudng cé mit
trong hodc trén co thé ciia dong vat co vii hodc sinh vt khac. Thong thudng
hon, viéc nhiém khuén c6 thé 13 tinh trang bét ky trong d6 su c6 mit ctia quan
thé vi khudn gdy hai cho dong vat c6 vu chi. Do d6, dong vét cd va nay “trai
qua” tinh trang nhiém khuén khi s6 luong qua mirc cia quén thé vi khuén c6
mit trong hodc trén co thé dong vat c6 v, hodc khi anh hudng cua sy c6 mit
ctia (cac) quan thé vi khudn gy hai cho t& bao hodc mé khac cia dong vat co
vii. Cu thé, phan md ta ndy 4p dung cho tinh trang nhidm khuin. Luu ¥ ring hop
chét trong cac phuong 4n dwoc wu tién cling 13 hitu ich dé xit 1y su phat trién coa
vi khudn hodc su nhidm tap moi trudng nudi céy t& bao hodc moi trudng khac,
hodc bé mit hodc dbi tugng vo sinh khac, va khong c6 gi & day 1am gi6i han céc
phuong an dugc uu tién chi & Viéé diéu tri cho c4c sinh vat cao hon, trir khi duoc
cu thé héa rd rang trong phan yéu ciu bao ho.

Thuét ngit “chét mang dugc dung” hodc “tad dugc dugc dung” bao gém
bét ky va tit ca cic dung mdi, mbi trudng phén tan, chit phu, chat khéang khuan

va chat chdng nim, chét 1am chim sy hip thu va ding truong va cic chét tuong
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tu. Viée stir dung méi trudng va chét ndy cho cac chét duoc dung dugc biét 15
trong linh vuc nay. Ngoai trir chit hodc méi truong thong thuong bat ky khong
tuong hop véi hoat chét, viéc sit dung nd trong dugc phdm duogc du dinh. Céc
hoat chét bd trg cling c6 thé duoc dua vao duge phém. Ngoai ra, cac chét bd tro
khéac nhau nhu cac chét thuong dugce st dung trong linh vuc nay ¢ thé duogc
bao gém. Céac hop chit ndy va cic hop chét khac dugc mé ta trong tai licu, vi
duy, trong tai li¢u: the Merck Index, Merck & Company, Rahway, NJ. Su cin
nhic vé viéc bd sung cac thanh phﬁn khéc nhau trong dugc phém dugce mo ta, vi
duy, trong tai li€u: Gilman et al. (Eds.) (1990); Goodman and Gilman’s: The
Pharmacological Basis of Therapeutics, 8th Ed., Pergamon Press.

Thuat ngit “mudi duoc dung” ding d& chi mudi ma gitt duge tac dung
sinh hoc va dic tinh ctia hgp chit trong cac phuong 4n duoc wu tién va, khong
phai khéng dwoc mong mudn vé mit sinh hoc hoic mit khic. Trong nhidu
truong hop, hop chét trong cac phuong 4n dugc wu tién c6 kha ning tao ra mudi
axit va/hodc bazo vi sy ¢6 mat cua cac nhdm amino va/hodc nhém carboxyl
hoac cdc nhom tuong tu. Mubi cong axit duge dung cod thé duoc tao ra voi axit
vd co va hitu co. Axit v6 co ma tir 36 mudi c¢6 thé dugce tao ra bao gém, vi duy,
axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va cac
axit tuong tw. Axit hitu co ma tir 36 mudi c6 thé duoc tao ra bao gém, vi du, axit
axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit maleic, axit
malonic, axit sucxinic, axit fumaric, axit tartric, axit xitric, axit benzoic, axit
xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-
toluensulfonic, axit salixylic, va cac axit tuong tu. Mubi cOng bazo dugc dung
¢6 thé dugc tao ra bang bazo vo co va hitu co. Bazo v6 co ma tir 46 mudi c6 thé
dugc tao ra bao gém, vi duy, natri, kali, lithi, amoni, canxi, magie, sit, kém,
déng, mangan, nhom, va cic bazo tuwong tu; dugc dic biét vu tién 13 mudi
amoni, kali, natri, canxi vi magie. Bazo hitu co ma tir 46 mudi c6 thé duoc tao
ra bao gém, vi du, amin bac nhét, bac hai, v bic ba, amin dugc thé bao gbm
amin dugc thé ton tai tu nhién, amin vong, nhua trao ddi ion bazo, va cc bazo

tuong ty, cu thé nhu isopropylamin, trimetylamin, dietylamin, trietylamin,
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tripropylamin, va etanolamin. Nhidu mudi nhu vay dugc biét trong linh vuc nay,
nhu dugc md ta trong WO 87/05297, Johnston va cic ddng tac gia, cong bd
ngay 11 thang 9 nam 1987 (duoc dua vao day bing cach vién din).

“Solvat” dung dé chi hop chat duoc tao ra boi su tuong tac cua dung moi
va EPI, san pham chuyén héa, hosic mudi ciia chiing. C4c solvat thich hop 1a cac
solvat dugc dung bao gdm hydrat.

“Dbi tuong” nhu dugc st dung & ddy, nghia 14 ngudi hodc dong vat ¢6 vu
khong phai ngudi, vi du, chd, meo, chudt, bo, clru, lon, d€, dong vat linh trudng
khong phai ngudi hodc chim, vi du, ga, cling nhu dong vat c6 xuong sdng hoic
dong vat khong c6 xuong séng bat ky khac.

Téac dung diéu tri lam nhe bét, dén muc nao dé, mot hodc nhiéu triéu
chting cta tinh trang nhiém khuin, va bao gdm diéu tri tinh trang nhiém khuén.
“Piéu tri” nghia 13 c4c triéu chimg cua tinh trang nhiém khuén thuc su dugce loai
bd, ké ca loai bo cac thanh phén sét lai cia cac vi khudn c6 thé ton tai ma lién
quan dén tinh trang nhiém khuén nay. Tuy nhién, anh huéng lau dai hoic trong
thoi gian nhét dinh cta tinh trgng nhiém khuén c6 thé ton tai ngay ca sau khi da
didu tri (nhu tén thuong mé rong).

99 ¢

“Piéu tri,” “viéc didu tri,” hodc “su diéu tri,” nhu duogc st dung & day
dung dé chi viéc sir dung dugc phdm cho muc dich phong bénh va/hoic diéu tri
bénh. Thuat ngit “diéu tri du phong” ding dé chi viéc diéu tri cho bénh nhén van
chua bj nhidm khuan, nhung 12 ngudi dé bi, hoic theo cach khac 13 ¢6 nguy co
nhiém khuén cu thé, do d6 viéc didu tri 1am giam kha ning ma bénh nhén nay s&
phat trién tinh trang nhiém khuén. Thuét ngit “diéu tri chita bénh” dung dé chi

viéc st dung li€u phép diéu tri cho bénh nhan dang bi nhiém khudn.

Str dung va dugc phim

Mot vai phuong 4n bao gdm dugc phim chua: (a) lwong an todn va c6
hiéu luc diéu tri bénh cua hop chét este cta axit boronic, hodc chét déng phéan
ddi anh, chat déng phén khong dbi quang hodc tautome, hodc mudi dugc dung;

va (b) chat mang dugc dung.
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Hop chét este cua axit boronic vong dugc sir dung véi liéu c¢6 hiéu luc
diu tri bénh, vi du, liéu du d8 tao ra su diu tri cc tinh trang dugc mo ta trudce
d6. Trong khi lidu ding cho ngudi vAn chua duoc t6i wu héa dbi véi hop chét
theo c4c phuong 4n dugc wu tién, thong thudng, liéu hing ngay cho hiu hét cac
hop chét este ciia axit boronic vong dugc mé ta & ddy nam trong khoang tir 0,25
mg/kg dén 120 mg/kg hoic 16n hon trong luong co thé, ndm trong khoang tir 0,5
mg/kg hodc nhé hon dén 70 mg/kg, nim trong khoang tir 1,0 mg/kg dén 50
mg/kg trong luong co thé, hosic nim trong khoang tir 1,5 mg/kg dén 10 mg/kg
trong luong co th8. Do d6, dé str dung cho ngudi 70 kg, khoang liéu s& ndm
trong khoang tir 17 mg mdi ngay dén 8000 mg mdi ngay, nim trong khoang tir
35 mg mdi ngay hodc nhé hon dén 7000 mg mdi ngdy hodc 16n hon, nim trong
khoang tir 70 mg mdi ngay dén 6000 mg mdi ngay, ndm trong khoang tir 100
mg mdi ngay dén 5000 mg mdi ngiy, hoic nim trong khoang tir 200 mg dén
3000 mg mbi ngay. T4t nhién 12 luong hoat chit dugc st dung s& tity thude vio
d6i twong va tinh trang bénh dang dwoc diéu tri, mic dd ning cia tinh trang dau,
cach sir dung va phac dd sir dung va ¥ kién cta thy thude ké don.

Viée st dung hop chit dwoc mé ta & day hoic mudi duge dung ctia ching
c6 thé 13 bing cach st dung duogc chip nhan bat ky cho céc chét c6 tng dung
twong tw bao gdm, nhung khong chi gidi han &, str dung qua duong miéng, dudi
da, trong tinh mach, trong miii, khu tra, qua da, trong mang bung, trong bép,
trong phdi, trong 4m dao, trong truc trang, hodc trong mét. Viéc sir dung qua
dudng miéng va ngodi dudng tiéu hoa 1a thong thudng dé didu tri cac tinh trang
1a 461 twong cua cac phuong an dugc wu tién. |

Hop chét hitu ich nhu néu trén c6 thé duge bao ché thanh duoc phdm
dung dé didu tri céc tinh trang nay. Cac k¥ thuat bao ché dugc chuén duge sur
dung, nhu céc phudng phép dugc mo ta trong tai liéu: Remington's The Science
and Practice of Pharmacy, 21st Ed., Lippincott Williams & Wilkins (2005).

Ngoai hop chat hitu ich dugc chon nhu néu trén, mét vai phuong an bao
gdm duoc phim chira chét mang duoc dung. Thuét ngit "chit mang dugc dung",

nhu duogc st dung & day, nghia 1a mot hodc nhiéu chit dén rén hoic long, chét
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pha loing hodc chat bao nang tuong thich, cc chét nay 1a thich hop d& sir dung
cho ddng vat c6 vi. Thuat nglt "twong thich", nhu dugce st dung & day, nghia 1a
cac thanh phan trong duoc phdm c6 kha ning tron 13n voi hop chéit d6i tuong, va
tron 14n véi nhau, theo cach sao cho khong cé su twong tic ndo, ma gan nhu 1am
giam hiéu qua duoc cua duge phdm trong cac diéu kién sir dung binh thudng.
T4t nhién 13 chit mang duoc dung phai c6 dé tinh khiét da cao va tinh doc da
thap dé 1am cho chung thich hop dé sir dung cho dong vat, t6t hon 1a dong vat co
v dugc diéu tri.

Mot vai vi du vé cac chit ma c6 thé 1am chét mang dugc dung hoac céc
thanh phan khac cta chung 13 dudng, nhu lactoza, glucoza va sucroza; tinh bot,
nhu tinh b6t ngd va tinh bdt khoai tAy; xenluloza va cac din xuét ciia n6, nhu
natri carboxymetyl xenluloza, etyl xenluloza, va metyl xenluloza, bdt
tragacanth; mach nha; gelatin; bot talc; chét 1am tron rén, nhu axit stearic va
magie stearat; canxi sulfat; dau thuc vat, nhu dau lac, dau hat bong, dau ving,
dau 6liu, diu ngd va diu cacao theobroma; polyol nhu propylen glycol,
glyxerin, sorbitol, manitol, va polyetylen glycol; axit alginic; chét tao nhii dich,
nhu TWEENS:; chét tao 4m, nhu natri lauryl sulfat; chét tao mau; chét tao mui
vi; chét tao vién nén, chét lam 6n dinh; chét chéng oxy hoa; chét bao quén; chét
khong gy sbt; nuéc mubdi ding truong; va dung dich dém phosphat.

Viéc chon chit mang duoc dung @& st dung két hop vé6i hop chét dbi
tuong vé co ban dugc xac dinh bing cach ma hop chét nay duogc sir dung.

Tét hon, néu dugc phdm duge mé ta & day duoc bao ché & dang lidu don
vi. Nhu duoc st dung & ddy, thuat ngit "liéu don vi" 13 dugc phdm chira luong
hop chit ma thich hop dé su dung cho ddng vat, t6t hon 1a dong véat c6 v, ¢
dang liéu don, theo thuc hanh san xuit thudc tét. Tuy nhién, viéc bao ché dang
lidu don hoic liéu don vi khong ngu y rang dang liéu nay dugc st dung mot 1an
mdi ngay hoic mot 1an mbi dot diéu tri. Dang lidu nay dugc du dinh dé sir dung
mot 1an, hai 14n, ba 14n hozc nhidu 14n hon m&i ngay va c6 thé duoc sir dung &
dang truyén trong thoi gian dai (vi du, tir 30 phit dén 2-6 gid), hodc duoc sir

dung & dang truyén lién tuc, va c6 thé duge dung nhiéu hon mét lan trong subt
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dot diéu tri, mic du viée st dung lidu duy nhét khong dugc loai trir cu thé.
Nguoi ¢ hiéu biét trung binh s& thira nhan ring dwoc phdm nay khéng du dinh
cu thé toan bo dot didu tri va quyét dinh ndy s& do ngudi c6 hiéu biét trung binh
trong linh vuc diéu tri hon 13 trong linh vuc bao ché.

Duogc phim hitu ich nhu néu trén c¢6 thé & cac dang thich hop bit k¥ cho
cac cach st dung khéac nhau, vi du, st dung qua dudng miéng, trong mili, trong
truc trang, khu tr (ké ca qua da), trong mét, trong ndo, trong so, trong vo, trong
dong mach, trong tinh mach, trong bép, hodac céc cach sir dung ngoai dudng ti€u
hoa khéac. Ngudi c¢6 hidu biét trung binh s& nhan thiy ring dugc phdm dung qua
dudng miéng va trong miii bao gdbm dugc phdm duge sir dung bing cach hit, va
duoc bao ché bing cach sir dung cac hé phuong phap c6 sén. Tuy thude vao
dudng st dung cu thé mong mudn, nhiéu chit mang khéc nhau di biét rd trong
linh vuc ndy c6 thé dugc sir dung. Cac chit mang duoc dung bao gdm, vi du,
chét d6n ran hodc 16ng, chat pha lodng, cic chat va nudc, chit ¢ hoat tinh bé
mit, va chét bao nang. Céc chit duoc dung tiiy ¥ c6 thé duoc bao gbm, cic chat
nay gin nhu khong can tré hoat tinh tc ché ciia hop chét. Lugng chit mang
dugce str dung két hop v6i hop chét 1 du dé tao ra luong chét thuc t€ dé sir dung
trén mdi lidu don vi ctia hop chét. Cac phuong phép va duoc phdm dé bao ché
dang lidu hitu ich trong phuong phép dwoc md ta & day duoc md ta trong cac tai
liéu vién dan sau: Modern Pharmaceutics, 4th Ed., Chapters 9 and 10 (Banker &
Rhodes, editors, 2002); Lieberman et al., Pharmaceutical Dosage Forms: Tablets
(1989); va Ansel, Introduction to Pharmaceutical Dosage Forms 8th Edition
(2004).

Céc dang lidu ding qua dudng miéng c6 thé dugc st dung bao gdm céc
dang rin nhu vién nén, vién nang, hat va bot. Cac dang ding qua dudng miéng
niy chtra hop chit v6i lugng an toan va hitu hiéu, thudng it nhét 13 5%, va tdi da
12 90%. Vién nén c6 thé duoc nén, tan nhod vién nén, dugc bao tan trong rudt,
dugc bao duong, dugc bao mang, hodc dugc nén nhiéu 14n, chtra chét két dinh,
chét 1am tron, chét pha loang, chét gdy ra, chét tao mau, chit tao mui vi, chét

giy chay, va chit 1am néng chay thich hop. Dang liéu léng ding qua dudng
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miéng bao gém dung dich chita nu6c, nhii dich, hdn dich, dung dich va/hoic
hdn dich dugc hodn nguyén tir cic hat khéng sui, va thudc sai duge hoan
nguyén tlr cac hat sti, chira dung moi, chit bao quan, chét tao nhii dich, chét tao
hdn dich, chit pha loding, chét tao ngot, chit 1am néng chay, chét tao mau va
chét tao mui vi thich hop.

Chét mang dugc dung thich hop dé bao ché dugc phdm dang lidu don vi
dé sir dung qua dudng miéng dd dugc biét rd trong linh vuc nay. Thong thudng,
vién nén chira ta duge twong thich v& mit dugc thong thuong 1am chét pha lodng
tro, nhu canxi cacbonat, natri cacbonat, manitol, lactoza va xenluloza; chit két
dinh nhu tinh bdt, gelatin va sucroza; chét gdy rd nhu tinh bot, axit alginic va
croscarmeloza; chét 1am tron nhu magie stearat, axit stearic va bot talc. Chét gay
truot nhu silic dioxit c¢6 thé duge st dung dé cai thién cac dic tinh chay ciia hon
hop bot. Chit tao mau, nhu thudc nhuém FD&C, c6 thé dugc thém cho vé bén
ngoai. Chét tao ngot va chit tao mui vi, nhu aspartam, sacarin, menthol, chét tao
mui bac ha, va hoa qua, 1a ta dugc hitu ich cho vién nén nhai dugc. Vién nang
thuong chira mot hodc nhiéu chét pha loang rén néu trén. Viéc chon céc thanh
phan chit mang tiy thudc vao 1y do thir hai nhu vi, chi phi, va tinh 6n dinh thoi
han st dung, ma khong phai 13 t6i han, va c6 thé d& tao ra boi nguoi c6 hiéu biét
trung binh trong linh vuc nay.

Dugc phim ding qua dudng miéng con chra dung dich 16ng, nhii dich,
hdn dich, va cac nhém twong tu. Chit mang duge dung thich hop dé bao ché
dugc phim nhu vay d3 biét r6 trong linh vuc ndy. Cac thanh phan chit mang
thong thudng cho sird, cdn ngot, nhii dich va hdn dich bao gém etanol, glyxerol,
propylen glycol, polyetylen glycol, sucroza 1dng, sorbitol va nuéc. Dbi v6i hdn
dich, cac chit tao hdn dich thong thuong bao gém metyl xenluloza, natri
carboxymetyl xenluloza, AVICEL RC-591, tragacanth v natri alginat; chét tao
4m thong thudng bao gdm lexithin va polysorbat 80; va chit bao quan théng
thuong bao gbm metyl paraben va natri benzoat. Dugc phim 1éng ding qua
duong miéng con cd thé chira mot hodc nhiéu thanh phén nhu chét tao ngot, chét

tao mui vi va chat tao mau néu trén.
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Dugc phim nay con cé thé duge bao bang cic phuong phép thong
thudng, théng thudng bang chit bao phu thudc d6 pH hodc thoi gian, sao cho
hop chét déi tugng dugc giai phong trong dudng da day-rudt trong vung lan can
clia noi str dung khu trd mong mudn, hoic tai cac thoi diém khac nhau dé kéo
dai tic dung mong mudn. Théng thudng, dang lidu nay bao gdm, nhung khong
chi gi6i han &, mot hodc nhidu xenluloza axetat phtalat, polyvinylaxetat phtalat,
hydroxypropyl metyl xenluloza phtalat, etyl xenluloza, chit bao Eudfagit, sap va
senlac.

Duoc phim dugc md ta & day c6 thé tuy ¥ chita cac duge chat khac.

Céc dugc phdm khac hitu ich dé dat duoc su phan phdi hop chit déi
tuong toan than bao gém dang lidu ding duéi ludi, trong m4 va trong miii.
Thong thuong, cac duoc phdm ndy chira mét hodc nhidu chit don hoa tan nhu
sucroza, sorbitol v manitol; va chét két dinh nhu acacia, xenluloza vi tinh thé,
carboxymetyl xenluloza va hydroxypropyl metyl xenluloza. Chét gy truot, chit
lam tron, chét tao ngot, chét tao mau, chét chéng oxy héa va chét tao mui vi néu
trén ciing c6 thé duoc bao gom.

Dugc phdm Iéng dugc bao ché dé st dung khu tri trong mét duoc bao
ché sao cho c6 thé dugc sir dung khu tri cho mét. Sy tién loi s& duge tdi da hoa
cang nhiéu cang t6t, mic du déi khi viéc xem xét duoc pham (vi du, tinh én dinh
ctia dugc chat) c6 thé can it hon su tién loi tbi wu. Trong trudng hop ma su tién
loi khong thé duogc t8i da héa, thi duoc pham 16ng s& dugc bao ché sao cho duoc
phdm léng nay 13 dung nap duoc d6i v6i bénh nhan dé st dung khu tra trong
mat. Ngoai ra, dugc phdm 1ong dugc chip nhan ding trong mét s& duge bao goi
dé str dung mot 1an, hodc chira chit bio quan dé ngan sy 1y nhidm khi st dung
nhiéu lan.

Dé str dung trong mét, dung dich hodc thubc thuong duge bao ché bang
cach st dung dung dich nuéc mubi sinh 1y 1am chit dan chinh. Tét hon, néu
dung dich dung trong mét duoc duy tri & d6 pH tién loi v6i hé dung dich dém
thich hop. Dugc pham nay con c6 thé chira chit bao quan, chit 1am én dinh va

chit hoat d6ng bé mit duoc dung théng thudng.
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Chat bao quan c6 thé dugc sir dung trong dugc phdm dugc mé ta & day
bao gdém, nhung khong chi gi6i han &, benzalkoni clorua, PHMB, clobutanol,
thimerosal, phenyl thity ngan (II), axetat va phenyl thiy ngan (II) nitrat. Chét
hoat ddng bé mit hitu ich 13, vi du, Tween 80. Tuong tu, cac chat dan hitu ich
khac nhau c6 thé dugc st dung cho duoc phdm ding trong mit dwgc mé ta &
day. Cac chit din nay bao gdm, nhung khong chi gi6i han &, rwou polyvinylic,
povidon, hydroxypropyl metyl xenluloza, poloxame, carboxymetyl xenluloza,
hydroxyetyl xenluloza va nuéc tinh khiét.

Chét diéu chinh truong luc ¢ thé duge thém vao néu can hodc thuén tién.
Céc chét nay bao gém, nhung khong chi gigi han 0, mudi, dic biét 1a natri
clorua, kali clorua, manitol va glyxerin, hodc chit diéu chinh truong luc dugc
chép nhan dung trong mét thich hop bat ky khéc.

Cac dung dich dém khac nhau va cach thirc dé didu chinh d6 pH c6 thé
duoc str dung mién 13 duoc phém thu duoc dugc chép nhén dung trong mét. Déi
v6i nhiéu dugc phim, d6 pH s& nim trong khoang tir 4 &n 9. Do d6, dung dich
dém bao gébm dung dich dém axetat, dung dich dém xitrat, dung dich dém
phosphat va dung dich dém borat. Axit hoic bazo c6 thé duoc sir dung dé didu
chinh d6 pH cua cac duoc phdm nay néu cin.

Theo cach twong tu, chit chéng oxy héa dugc chip nhan dung trong mét
bao gdm, nhung khong chi gi6i han &, natri metabisulfit, natri thiosulfat,
axetylxystein, hydroxyanisol dugc butyl héa va hydroxytoluen dugc butyl hoa.

Céc thanh phan t4 duoc khac ma cé thé c6 trong duoc phim ding trong
mat 13 chét tao chelat. Chét tao chelat hitu ich 13 edetat dinatri, mic du cac chét
tao chelat khac ciing c6 thé duogc sir dung thay thé hozic két hop véi né.

Pé su dung khu tra, kem, thuéc m3, gel, dung dich ho#c hén dich, v.v.,
chita hop chit dugc mé ta & diy dugc sit dung. Dugc phdm khu trG c6 thé
thuong chira chét mang dugc dung, déng dung moi, chét tao nhii dich, chit lam
tang tinh thim, hé chét bao quan, va chét 1am dju da.

Dé str dung trong tinh mach, hop chat va dugc phim dugc moé ta & day c6

thé dugc hoa tan hodc phén tan trong chét pha lodng duoc dung, nhu dung dich
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nude mudi hodc dextroza. T4 dugc thich hop ¢o thé duogc bao gém dé dat duoc
d6 pH mong mudn, bao gdm, nhung khéng chi giéi han & NaOH, natri cacbonat,
natri axetat, HCI, va axit xitric. Theo céc phuong an khac nhau, d¢ pH ctia duoc
phém cudi ndm trong khoang tir 2 dén 8, hoic t6t hon 1a tir 4 dén 7. T4 duoc
chéng oxy hoa c6 thé bao gbm natri bisulfit, axeton natri bisulfit, natri
formaldehyt, sulfoxylat, thiourea, vd EDTA. Vi du khéng gidi han khac vé ta
duoc thich hop duoc thiy trong dugc phdm diung trong tinh mach c6 thé bao
gbm natri hozc kali phosphat, axit xitric, axit tartric, gelatin, va hydrat cacbon
nhu dextroza, manitol, va dextran. Cac ta dugc dugc chép nhan khac dugc mo ta
trong tai liéu cia Powell va cac ddng tac gia, Compendium of Excipients for
Parenteral Formulations, PDA J Pharm Sci and Tech 1998, 52 238-311 va tai
lidu cia Nema va cac ddng tac gia, Excipients and Their Role in Approved
Injectable Products: Current Usage and Future Directions, PDA J Pharm Sci and
Tech 2011, 65 287-332. Chét khang khuén ciing c6 thé duoc bao gdbm dé dat
duoc dung dich kim vi khudn hosc khang nim, bao gdm, nhung khéng chi giéi
han &, phenyl thily ngén (II) nitrat, thimerosal, benzethoni clorua, benzalkoni
clorua, phenol, cresol, va clobutanol.

Duoc phdm thu duoc c6 thé dugc truyén cho bénh nhan trong thoi gian
dai. Theo céc phuong 4n khac nhau, thoi gian truyén nim trong khoang tir 5
phut dén truyén lién tuc, tir 10 phut dén 8 gio, tir 30 phit dén 4 gio, va tir 1 gid
dén 3 gid. Theo mot phuong 4n, dugc chit duge truyén trong thoi gian 3 gio.
Viéc truyén c6 thé duoc ldp lai voi khoang cach lidu mong mubn, khoang nay cé
thé bao gdm, vi du, 6 gio, 8 giv, 12 gid, hodic 24 gid.

Dugc phim dé sir dung trong tinh mach c6 thé dwoc bao ché cho didu
dudng vién & dang mot hozc nhidu chét rin ma dwoc hoan nguyén véi chét pha
loéing thich hop nhw nuéc vé tring, nudec mudi hogic dextroza trong nudc ngay
trudce khi str dung. Dung dich diic dugc hoan nguyén c6 thé con duge pha lodng
thanh dung dich diing ngoai duong tiéu hoa cé thé tich ndm trong khoang tir 25
dén 1000 ml, tir 30 ml dén 500 ml, hoic tir 50 ml dén 100 ml. Theo cic phuong

an khac, duogc pham duoc bao ché ¢ dang dung dich sin sang dé sir dung ngoai
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dudng tiéu héa. Theo cac phuong an khéc nita, dugc phdm nay dugc bao ché &
dang dung dich ma dung dich nay con dugc pha lodng trudc khi sit dung. Theo
céc phuong 4n ma bao gbém st dung hdn hop hop chit dugc mé ta & day va chét
khac, hén hgp nay cé thé dugc bao ché cho didu dudng vién & dang hdn hop,
hoic diéu dudng vién ndy c6 thé trén hai chét trude khi st dung, hozc hai chét
ndy c6 thé dugc str dung riéng biét.

Liéu thuc té ciia hoat chdt duoc mo ta & day tiy thudc vao hop chét cu
thé, va vao tinh trang duoc didu tri; viée chon lidu thich hop 1a duoc biét 15

trong kién thirc ctia ngudi ¢ hidu biét trung binh.

Kit dé str dung trong tinh mach

Mot vai phuong 4n bao gdm kit chtra hop chit dugc mé ta & day va mot
chat khac, nhu chit khang khudn. Theo mét phuong 4n, ca hai thanh phin nay
dugc bao ché trong mot dung cu chira v6 tring. Trong trudng hop chéit rén dé
hoan nguyén, céc chét nay cé thé dugc tron trude va dugce thém vao dung cu
chira déng thdi hodic ¢6 thé 13 bot kho duge nap vao dung cu chira theo hai budc
riéng biét. Theo mot vai phuong an, chat rén 13 san pham két tinh v6 tring.
Theo mdt phuong 4n khac, chit rdn ndy 13 keo wa dung méi. Theo mdt phuong
an, ca hai thanh phan nay duoc lam dong khé nhanh cing nhau. Vi du khong
giéi han vé cic chét dé bd tro cho qua trinh 1am d6ng khé nhanh bao gdm natri
hoac kali phosphat, axit xitric, axit tartric, gelatin, va hydrat cacbon nhu
dextroza, manitol, vi dextran. Mot phuong 4n bao gdm céc chét rin khong vo
tring ma c6 thé duoc chiéu xa trude hodc sau khi dua vao dung cu chtra.

Trong trudng hop chét 16ng, cic chit nay ¢ thé dugc hoa tan hodc dugc
phan tan dé sin sang sir dung. Theo mét phuong 4n khac, dung dich hogc dich
phan tin ndy con c6 thé dugc pha long trudc khi sir dung. Mdt vai phuong 4n
bao gdm tao ra chét 16ng trong tai truyén tinh mach. Chét 16ng nay c6 thé dugc
lam d6ng lanh dé cai thién tinh 6n dinh.

Theo mot phuong 4n, dung cu chira ndy bao gdm cac thanh phin khac

nhu chat diéu chinh d6 pH, chét hoa tan, hodc chét 1am phén tan. Vi du khong
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gi6i han vé chit diéu chinh d6 pH bao gdm NaOH, natri cacbonat, natri axetat,
HCI, va axit xitric.

Ty 1& mol ctia hop chit duoc mo ta & ddy trén chit bd sung (vi du, chét
khang khuén) c6 thé ndm trong khoang tir 10:1 dén 1:10, 8:1 dén 1:8, 5:1 dén
1:5, 3:1 dén 1:3, 2:1 d&n 1:2, hoic khoang 1:1. Theo cac phuong an khac nhau,
luong hop chét duoc mé ta & dy c6 thé nim trong khoang tir 100 mg dén 5 g,
500 mg dén 2 g, hodc khoang 1 g. Tuong tu, theo cic phuong 4n khéac nhau,
luong chat bb sung c6 thé ndm trong khoang tir 100 mg dén 5 g, 500 mg dén 2 g,
hodc khoang 1 g.

Theo mot phuong an khéc, hai thanh phén nay cé thé dugc tao ra trong
dung cu chira riéng biét. Mdi dung cu chtra c6 thé bao gém chét ran, dung dich,
hodc dich phén tan. Theo cac phuong an nay, hai dung cu chtra cé thé dugc tao
ra trong mot bao géi hodc c6 thé dugc tao ra riéng biét. Theo mot phuong é4n,
hop chit duge mb ta & ddy duoc tao ra & dang dung dich trong khi chét bb sung
(vi duy, chit khang khuin) duogc tao ra & dang chét rdn sin sang d& hoan nguyén.
Theo phuong 4n nay, dung dich chira hop chét dugc mé ta & day duogc sir dung

lam chét pha lodng dé hoan nguyén chét khac.

Phuong phép diéu tri

Sang ché con md ta phuong phép didu tri tinh trang nhiém khuén bing
hop chét va duoc phdm chira hop chit este clia axit boronic vong. Mot vai
phuong phap bao gdm sir dung hop chét, ché phim, duoc phdm duge mod ta &
day cho dbi tuong c6 nhu cu. Theo mdt vai phuong an, ddi tuong c6 thé 1a
dong vat, vi du, dong vat c6 vi, nguoi. Theo mot vai phuong é&n, tinh trang
nhiém khuén bao gém céc vi khudn dugc mé ta & ddy. Nhu s& dwoc hiéu tir
nhitng diéu néu trén, phuong phap diéu tri tinh trang nhiém khuin bao gdm céc
phuong phép phong ngira tinh trang nhiém khuén & d6i tuong c6 nguy co méc
bénh.
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Sang ché con mo ta viée sir dung hdn hop chira hop chét cho dbi tugng c6
nhu ciu. Hn hop c6 thé bao gdm hop chét, ché phim, dugc phdm dugc mé ta &
day v6i mot thude khac.

Sang ché con mé ta viéc s dung hop chit, ché phém, va/hoidc duoc
phim, v&i mét thudc khac. Thuét ngit “cing st dung,” nghia 13 hai hodc nhidu
chét c6 thé dugc thdy trong dong méau cia bénh nhan tai cing mot thoi diém,
khong tinh dén thoi diém hozc cach ma ching duge st dung thyuc t&. Theo mot
phuong 4n, cac chit nay dugc sir dung ddng thdi. Theo mot phuong n nhu vay,
viéc st dung két hop duoc thuc hién bang cach két hop cac chit & dang lidu don.
Khi két hop céc chat & dang liéu don, chung c6 thé duoc trén bang vat 1y (vi du,
bang cach cung hoa tan hoic tron kho) hodc c6 thé tao ra san phim cong hoic
duoc lién két cong hoa tri sao cho ching dugc tach thanh hai hodc nhiéu thanh
phén khi st dung cho bénh nhan. Theo mét phuong 4n khéc, cac chit nay dugc
str dung 14n Iugt. Theo mot phuong 4n, cac chét nay duoc sir dung qua ciing mot
duong, nhu qua dudng miéng. Theo mot phuong an khéc, cic chét nay duoc st
dung qua cac dudng khac nhau, nhu mét chét duogc sir dung qua dudng miéng va
mot chét khac duge sir dung trong tinh mach.

Vi du céc thubc bd sung bao gdm chét khang khuén, thubc chéng nim,
thude khang virut, thudc chéng viém va thube chéng di tng.

Sang ché con md ta viée st dung hop chit, ché phim hoic dugc phim véi
chit khang khuadn nhu B-lactam. Vi du vé B-lactam nhu vdy bao gdm
Amoxicillin, Ampicillin ~ (vi dy, Pivampicillin, Hetacillin, Bacampicillin,
Metampicillin, Talampicillin), Epicillin, Carbenicillin (Carindacillin),
Ticarcillin, Temocillin, Azlocillin, Piperacillin, Mezlocillin, Mecillinam
(Pivmecillinam), Sulbenicillin, Benzylpenicillin (G), Clometocillin, Benzathine
benzylpenicillin, Procaine benzylpenicillin, Azidocillin, Penamecillin,
Phenoxymetylpenicillin (V), Propicillin, Benzathine phenoxymetylpenicillin,
Pheneticillin, Cloxacillin (vi du, Dicloxacillin, Flucloxacillin), Oxacillin,
Methicillin, Nafcillin, Faropenem, Biapenem, Doripenem, Ertapenem,

Imipenem, Meropenem, Panipenem, Tomopenem, Razupenem, Cefazolin,
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Cefacetrile, Cefadroxil, Cefalexin, Cefaloglycin, Cefalonium, Cefaloridine,
Cefalotin, Cefapirin, Cefatrizine, Cefazedone, Cefazaflur, Cefradine,
Cefroxadine, Ceftezole, Cefaclor, Cefamandole, Cefminox, Cefonicid,
Ceforanide, Cefotiam, Cefprozil, Cefbuperazone, Cefuroxime, Cefuzonam,
Cefoxitin, Cefotetan, Cefmetazole, Loracarbef, Cefixime, Ceftazidime,
Ceftriaxone, Cefcapene, Cefdaloxime, Cefdinir, Cefditoren, Cefetamet,
Cefmenoxime, Cefodizime, Cefoperazone, Cefotaxime, Cefpimizole,
Cefpiramit, Cefpodoxime, Cefsulodin, Cefteram, Ceftibuten, Ceftiolene,
Ceftizoxime, Flomoxef, Latamoxef, Cefepime, Cefozopran, Cefpirome,
Cefquinome, Ceftobiprole, Ceftaroline, CXA-101, RWJ-54428, MC-04,546,
ME1036, BAL30072, SYN 2416, Ceftiofur, Cefquinome, Cefovecin,
Aztreonam, Tigemonam, Carumonam, RWJ-442831, RWJ-333441, va RWJ-
333442,

Cac phuong 4n dugc uu tién bao gdm B-lactam nhu Ceftazidime,
Biapenem, Doripenem, Ertapenem, Imipenem, Meropenem, ME1036,
Tomopenem, Razupenerﬁ, va Panipenem.

Sang ché con mé ta viée sit dung hop chét, ché phdm hoic duge phim véi
mdt chét khac, trong d6 chat khac niy 13 monobactam. Vi du vé monobactam
bao gém aztreonam, tigemonam, BAL 30072, SYN 2416 (BAL19764), va
carumonam.

Mot vai phuong 4n bao gém ciing sir dung hop chét, ché phdm hosc duoc
phim dugc mo ta & ddy véi chét khéc, trong d6 chit khac nay 1a chét uc ché
beta-lactamaza nhém A, B, C, hodc D. Vi du v& chét trc ché beta lactamaza
nhém B bao gébm ME1071 (Yoshikazu Ishii et al, “In Vitro Potentiation of
Carbapenems with ME1071, a Novel Metallo-8-Lactamaza Inhibitor, against
Metallo-B-lactamaza Producing Pseudomonas aeruginosa Clinical Isolates.”
Antimicrob. Agents Chemother. doi:10.1128/AAC.01397-09 (July 2010)). Vi
du khéc vé chét trc ché beta-lactamaza dugc st dung lam chét khac bao gém axit
clavulanic, tazobactam, sulbactam, avibactam (NXL-104), MK-7655, va
BAL29880. MK-7655 c6 cau triic sau:
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N
& NoSOzH

MK-7655
Chi dan

Hop chit va dugc phdm chita hop chit este cua axit boronic vong duge
md ta & ddy c6 thé duge sir dung dé didu trj tinh trang nhiém khuln. Tinh trang
nhiém khuan c6 thé duoc diéu tri bing hop chét, dugc phdm va phwong phép
dugc mo ta & dy c6 thé bao gdbm phd rong cuia vi khudn. Cac sinh vét vi du bao
gdm vi khudn gram duong, vi khudn gram am, vi khudn va khi va vi khudn ky
khi, nhu Staphylococcus, Lactobacillus, Streptococcus, Sarcina, Escherichia,
Enterobacter, Klebsiella, Pseudomonas, Acinetobacter, Mycobacterium,
Proteus, Campylobacter, Citrobacter, Nisseria, Baccillus, Bacteroides,
Peptococcus, Clostridium, Salmonella, Shigella, Serratia, Haemophilus,
Brucella va cac sinh vat khac.

Vi du nita vé cac loai nhiém khuén bao gdm Pseudomonas aeruginosa,
Pseudomonas  fluorescens,  Pseudomonas acidovorans,  Pseudomonas
alcaligenes, Pseudomonas putida, Stenotrophomonas maltophilia, Burkholderia
cepacia, Aeromonas hydrophilia, Escherichia coli, Citrobacter freundii,
Salmonella typhimurium, Salmonella typhi, Salmonella paratyphi, Salmonella
enteritidis, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Enterobacter
cloacae, Enterobacter aerogenes, Klebsiella pneumoniae, Klebsiella oxytoca,
Serratia marcescens, Francisella tularensis, Morganella morganii, Proteus
mirabilis, Proteus vulgaris, Providencia alcalifaciens, Providencia rettgeri,
Providencia stuartii, Acinetobacter baumannii, Acinetobacter calcoaceticus,
Acinetobacter haemolyticus, Yersinia enterocolitica, Yersinia pestis, Yersinia
pseudotuberculosis, Yersinia intermedia, Bordetella pertussis, Bordetella
parapertussis,  Bordetella  bronchiseptica, = Haemophilus  influenzae,

Haemophilus  parainfluenzae, Haemophilus haemolyticus, Haemophilus
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parahaemolyticus, Haemophilus ducreyi, Pasteurella multocida, Pasteurella
haemolytica, Branhamella catarrhalis, Helicobacter pylori, Campylobacter
fetus, Campylobacter jejuni, Campylobacter coli, Borrelia burgdorferi, Vibrio
cholerae, Vibrio parahaemolyticus, Legionella pneumophila, Listeria
monocytogenes, Neisseria gonorrhoeae, Neisseria meningitidis, Kingella,
Moraxella, Gardnerella vaginalis, Bacteroides fragilis, Bacteroides distasonis,
Bacteroides 34524 homology group, Bacteroides vulgatus, Bacteroides ovalus,
Bacteroides thetaiotaomicron, Bacteroides wuniformis, Bacteroides eggerthii,
Bacteroides splanchnicus, Clostridium difficile, Mycobacterium tuberculosis,
Mycobacterium avium, Mycobacterium intracellulare, Mycobacterium leprae,
Corynebacterium  diphtheriae, Corynebacterium ulcerans, Streptococcus
pneumoniae, Streptococcus agalactiae, Streptococcus pyogenes, Enterococcus
faecalis, Enterococcus faecium, Staphylococcus aureus, Staphylococcus
epidermidis, Staphylococcus saprophyticus, Staphylococcus intermedius,
Staphylococcus  hyicus  subsp.  hyicus, Staphylococcus  haemolyticus,

Staphylococcus hominis, hodc Staphylococcus saccharolyticus.

Vi du thye hién sang ché

Céc vi du s8 mé ta thém vé sang ché, va dugc st dung chi nhim muc dich
minh hoa, va s€ khong dugc coi 1a 1am gidi han pham vi clia sdng ché.
Quy trinh chung

Nguyén liéu dugc sir dung dé diéu ché hop chét este cua axit boronic
vong dugc mo ta & ddy c6 thé dugc tao ra bang cac phuong phap d3 biét hodc c6
bén trén thi truong. RS rang d6i véi cac ngudi cé hidu biét trung binh 14 phuong
phap diéu ché cac tién chit va cic nhém chirc lién quan dén hop chét duge yéu
cau bao hy & ddy thudng dugc md ta trong tai lidu bao gdm, vi du, cac phuong
phap duoc md t4 trong US7271186 va W02009064414. Trong cac phan tng
ndy, cling c6 thé str dung cac bién thé ma chinh ching 1a di dugc biét déi voi

ngudi c6 hiéu biét trung binh trong linh vuc ndy, nhung khéng dugc néu chi tiét.
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Ngudi c6 hiéu biét trung binh duoc cung cip tai liéu va phin mé ta nay duoc
trang bi t6t d& didu ché hop chét bat ky.

Thira nhén ring ngudi ¢6 hidu biét trung binh trong linh vuc héa hoc hitu
co ¢6 thé dé dang tién hanh céc thao tdc ma khong cén chi din thém, tic 13, d3
dang tién hanh cic phan tmg nay trong pham vi va thuc hanh cia ngudi c6 hiéu
biét trung binh. C4c phan Umg nay bao gém khir hop chit cacbonyl thanh ruou
tuong tng cia ching, oxy hda, axyl hoéa, thé nhom thom, ca ai dién ttr va &i
nhén, ete hoa, este hda va xa phong hoa va cac phan ung tuong tu. Céc phan
ing nay duoc thao luan trong céc tai liéu chudn nhu: March Advanced Organic
Chemistry (Wiley), Carey and Sundberg, Advanced Organic Chemistry va céac
tai liéu tuong tu.

Nguoi c6 hiéu biét trung binh s& d& dang thdy ring cic phan tmg nhit
dinh duoc tién hanh t6t nhat khi nhém chirc khac duoc giéu hodc duoc bao vé
trong phén tt, do d6 tranh cic phan tng phu khéng mong mudn va/hodc lam
tang hiéu suit cta phan tmg. Ngudi c6 hidu biét trung binh thudong st dung céc
nhém bao vé dé dat duoc hiéu suit ting hoic dé tranh cic phan tGng khong
mong mubn. C4c phan tng nay dugc thdy trong tai liéu va dugc biét o trong
pham vi ctia ngudi c¢6 hidu biét trung binh. Vi du v& nhidu phan tng nay c6 thé
dugc thiy trong tai liéu: T. Greene and P. Wuts Protecting Groups in Organic
Synthesis, 4th Ed., John Wiley & Sons (2007).

Céc so dd vi du sau dugc dua ra d& huéng din cho nguoi doc, va la cac
phuong phép dugc uu tién dé diéu ché hop chit dwoc minh hoa & ddy. Céc
phuong phép nay khong lam gidi han, va rd rang 1a cac phuong phéap khac c6
thé duoc sir dung dé didu ché céc hop chét ndy. Cu thé, cac phuong phép nay
bao gdm hoa hoc dua trén pha rén, k& ca héa hoc t& hop. Ngudi c6 hiéu biét
trung binh dugc trang bi k¥ ludng dé didu ché cic hop chit nay bing cac
phuong phép dugc néu trong tai liéu va phin mé ta nay. Viéc danh s& hop chit
duoc st dung trong so d6 tong hop duoc néu duéi ddy duoc hiéu 1a chi dung
cho céc so dd cu thé ndy, va khong duoc hiéu 13 hoic khéng bi nhim véi cach

danh s6 tuong tu trong cic phan khéc cia don nay.
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Tén thuong mai dugc st dung & day chi la vi du va phan anh cac nguyén
liéu minh hoa dugc st dung tai thoi diém cta sang ché. Ngudi c6 hiéu bibt trung
binh sé& thira nhan r%mg cac bién thé, phuong phéap diu ché, va tuong tu, la duoc
mong doi. Do d6, cac vi du, va tén thuong mai duoc str dung 1a khong lam giéi,
va chung khéng dugc dy dinh lam gidi han, ma chi 1a minh hoa cach ma ngudi
c6 hiéu biét trung binh c6 thé chon dé thyuc hién mot hodic nhiéu phuong an cua
sang ché.

(‘H) phd cong hudng tir hat nhan (nuclear magnetic resonance-NMR)
dugc xac dinh trong dung méi x4c dinh bing phd ké Bruker NMR (Avance TM
DRX500, 500 MHz for 1H) hodc phé ké Varian NMR (Mercury 400BB, 400
MHz for 1H). Vi tri c4c dinh dugc biéu hién theo phén triéu (parts per million-
ppm) truong xudi tir tetrametylsilan. DO bdi cua dinh dugce ghi lai nhu sau, s,
muc don; d, mac d6i; t, mic ba; q, mirc bén; quin, mirc ndm; sex, muc sau; sep,
muc bay; non, mic chin; dd, hai vach d6i; td, ba vach d6i; m, mac boi.

Cac chit viet tat sau c6 cac nghia xac dinh:

n-BuLi = n-butyllithi

t-Bu = tert-butyl

DCM = diclometan

DMF = N,N-dimetylformamit

DIPEA = diisopropyletylamin

EDCI = 1-etyl-3-(3-dimetylaminopropyl) carbodiimit

ESBL = B-lactamaza phd rong

ESIMS = phép do phd khdi phun dién tir

EtOAc = etyl axetat

EtOH = etanol

HATU = 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-
tetrametyluroni hexaflophosphat

HCI = axit clohydric

HOBt = hydroxybenzotriazol
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Im = imidazol

LiHMDS = lithi bis(trimetylsilyl)amit
MeCN = axetonitril

NaHCO; = natri bicacbonat

Na,SOy4 = natri sulfat

NMM = N-metylmorpholin

NMR = c¢ong hudng tir hat nhan
Pd/C = paladi trén cacbon
TBDMSCI = tert-butyldimetylsilyl clorua
TBS = tert-butyldimetylsilyl

TFA = axit trifloaxetic

THF = tetrahydrofuran

TLC = séc ky 16p méng

TMS = trimetylsilyl

TPPB = tris(pentaflophenyl)boran monohydrat
h = gi0

rt = nhiét do trong phong

Céc so dd vi du sau duoc dua ra @& hudéng din cho ngudi doc, va ndi
chung 13 phuong phap vi du ¢ diéu ché hop chit duoc néu & day. Ngoai ra, cac
phwong phép khac dé didu ché hop chét dugc mé ta & ddy s& 1a rd rang dbi véi
ngudi c6 hiéu biét trung binh trong linh vue nay dua vao cac so dd phan tng va
céc vi du sau. Trir khi ¢6 quy dinh khac, tit ca cac gia tri 1a nhu néu trén.

Hop chit c¢6 cong thic I trong d6 R! 13 nhém axylamino va X 13 axit

carboxylic c6 thé dugc didu ché nhu duge mé ta trong So dd 1.
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J. Org. Chem. (1994), Tet. (2004) , 60(47),
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Viéc thém enolat vao keton hodc aldehyt chua bdo hoa o,p dugc thé dé
tao ra B-hydroxy este 13 phan tng d3 duogc biét r5 (So dd 1). Phan tir thé R” va
R® trong cong thirc I ¢6 thé dugc kiém soat bang cach sit dung este duoc thé o
mdt 1an hozc hai 13n c¢6 cong thirc III thich hop. Tuong ty, phan tir thé R%, R3, va
R* ¢6 thé dugc kiém soat bf?l.ng cach st dung chét twong tu keton hodc aldehyt
chua bao hoa a,B duge thé thich hop c6 cong thirc II. Tién chét ¢6 cong thirc IV,
trong dé RS va R’ hoic R® duoc két hop cung nhau, cé thé duogc tao ra theo
phuong phap da biét [J. Am. Chem. Soc. (1982), 104, 1735-7, Tetrahedron Lett.
(2003), 44, 1259-62]. B-hydroxy este c6 cong thirc IV duogc bao vé bang nhom
bao vé nhay axit, tao ra hgp chét c6 cong thirc V; viéc lwa chon nay cho phép
khir bao vé ddng thoi boronat este va nhém bao vé hydroxyl trong bude cudi

cling, tao ra san pham dugc déng vong. Pinacol boronat ¢ cong thirc VII dugc
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tao ra tir hop chit c¢6 cong thirc V duoc thé bing cach sir dung chét xtc tac iridi
[Tetrahedron (2004), 60, 10695-700]. Su chuyén hoa este dugc thuc hién d&
dang bang pinan diol quay quang c6 cong thirc VIII dé tao ra hop chét c6 cong
thic IX [Tetrahedron: Asymmetry, (1997), 8, 1435-40]. Su chuyén héa este
cling co thé dugc thuc hién tir chét tuong tu catechol este c6 cong thic VII.
Catechol este ndy c6 thé duge diéu ché bing phan mg cua hop chét c6 cong
thirc V vi catechol boran ¢6 ban trén thi truong [Tetrahedron (1989), 45, 1859-
85]. Viéc tao ddng ding hop chéit c6 cong thirc IX dé tao ra san phdm cong
clometylen c6 cong thirc X véi su kiém soat 1ap thé t6t c6 thé dugc thuc hién
nhd cac didu kién phan tmg Matteson (W00946098). Dan xuét clo c6 cong thic
X c¢6 thé dugc sir dung @& dua nhém amin dugc thé & vi tri C3 ciia oxaborinan-
2-0l vao. Viéc thé 1ap thé dic thu bing hexametyldisilazan tao ra
bis(trimetylsilyl) amit tuong tmg c6 cong thitc XI, amit nay cé thé duge cho
phan tng tai chd v6i clorua axit dé tao ra ngay chat tuong tw c6 cbéng thic XII.
Chét tuong tu ¢ cong thire XII nay con c¢6 thé duge tao ra bang cach nbi bis-
TMS amin véi axit carboxylic c6 ban trén thi trudng trong diéu kién ndi amit
thong thuong (vi du, ndi carbodiimit hoic HATU). Hop chit c¢6 cong thuec 1
trong d6 R' duogc thé bing -N(R*)C(=0)C(=NOR’)R’ c6 thé duoc tong hop tir
axit carboxylic twong Umg bang phan tmg ndi cia hop chit c6 cong thic XI
thanh hop chét c6 cong thirc XII nhu trong so dd 1. Axit carboxylic ndy c6 thé
duoc tao ra bang cac phuong phap dugc mé ta trong Patent M§ s6 5.888.998,
cong b don yéu ciu cip patent M§ s6 2004/0019203, va Patent My sb
4.822.786. Viéc khir bao vé ddng thoi pinan este, nhém tert-
butyldimetylsilyloxy va nhém tert-butyl este va déng vong dong thoi duoc thuc
hién bang cach dun néng véi HCI lodng, tao ra din xuét oxaborinan mong mudn
c¢6 cong thire XIII. Viéc chuyén héa niy con c thé duogc thuc hién béng cach xur
1y bang BCl; hoiic BBrs. Theo cach khac, viée khir bao vé ¢ thé duge thuc hién
bang phan tng chuyén héa este bing axit isobutyl boronic véi sy c¢6 mit cia
HCl loang (WO09064413).
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Hop chét ¢6 cong thitc XVI trong d6 R' trong c6ng thirc I 1a nhém alkyl,
aralkyl hoic aminoaryl c6 thé dugc tao ra tir hop chét trung gian bromo XIV
nhu dugc néu trong So dd 2 [J. Organomet. Chem. (1992), 431, 255-70]. Dan
xudt bromo nay c6 thé duoc tao ra theo cach tuong tw hop chét clo trong So db
1, bang céach st dung dibromometan [J. Am. Chem. Soc. (1990), 112, 3964-969].
Viéc thé nhém bromo trong coéng thic XIV c6 thé duoc thuc hién biang chét
alkyllithi duoc thé bing a-alkoxy [J. Am. Chem. Soc. (1989), 111, 4399-402; J.
Am. Chem. Soc. (1988), 110, 842-53] hodc chit phan tng magie hitu co
(W00946098) hodc bing mubi natri ctia din xuét alkyl hodc aryl carbamat [J.
Org. Chem. (1996), 61, 7951-54], tao ra hop chét c6 cong thirc XV. Péng vong -
hop chét c6 cong thitc XV dé tao ra hop chét c6 cong thirc XVI 6 thé duogc thuc

hién trong cac diéu kién duoc mé ta trong So dd 1.

Sodd 3
. R7R® ol< o R:R* RS
R* R® , Ra—< R2 RS p7
/ (0] —_— HN
R2 OH > B—O R® )—OH
R® HO o
Xvii XViii
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Hop chét c6 cong thire XIII va XVI 13 hdn hop gdm chét ddng phén 3,6-
cis- va 3,6-trans. Cac chat tuong tu ndy co thé duoc tao ra & dang tinh khiét vé
mit ddng phan d6i anh 13 chit ddng phan don bang cich bit diu (nhu trong So
d6 1) bang chét ddng phan dbi anh don (XVII), nhu dugc thé hién trong So db 3.
Nhiéu phuong phap diéu ché B-hydroxy este tinh khiét vé mit dong phan ddi
anh 13 d3 biét trong tai liéu ndy, vi du bang cach phan giai [Org. Lett., (2008),
10, 3907-09] hoic téng hop 1ap thé chon loc [Tetrahedron, (2000), 56, 917-47].
Céc chét ddng phan don ndy tao ra hop chét cis c¢6 cong thirc XIII hozc X VI tinh
khiét v& mit ddng phan d6i anh khi dugc sir dung trong trinh tu dwgc néu trong

cac so do 1 va 2.

Sodo 4
o n
R7 R8 Ol< Ra—< RG R7
n — HN
re © B-0 R® )—OH
= HO HO o
XIX XX

Trinh ty dugc néu trong So d 1 con cho phép thay dbi kich thude vong
trong cong thirc I nhu vong ¢ 7 va 8 canh. Vi duy, chéat tuong tu ¢6 7 canh c6
cong thire XX trong d6 n =1 c6 thé dat duoc bing cach sir dung hop chit trung
gian alyl twong tmg (XIX) 1am nguyén liéu ban dau (So dd 4). Dan xuét alyl nay
13 hop chit ¢ cong thire XIX c6 thé duoc tao ra bing cach sir dung mdt trong
mdt vai quy trinh diéu ché B-hydroxy este di biét & [Tetrahedron (2007),
63, 8336-50]. Hop chét trung gian XIX trong 6 n =2 c6 thé duoc didu ché nhu
dugc mo ta trong So dd 1 dé tao ra hop chét 8 canh c6 cong thirc XX bét dau tir
pent-4-en-1-al [J. Med. Chem. (1998), 41(6), 965-972].
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Hop chét c6 cong thirc XXVI va XXVII ¢6 thé dugc tao ra theo trinh tu
duoc néu trong So dd 5. Phan tmg trao dbi déng vong bang olefin dugc boronat
hoa (XXI) va este p-hydroxy dugc thé bang olefin (XXII) tao ra boronat vong c6
cdng thire XXIII. Boronat vong nay (XXIII) trai qua qué trinh este héa nhanh
bang (+)-pinan diol dé tao ra tién chét phan ‘mg Matteson can thiét nho su bao
vé ruou thu duoc bang cic nhém nhu t-butyldimetylsilyl- hodc benzyl hoic
trityl. Lam ddng nh4t Matteson, tiép d6 tao amit d& tao ra hop chit c6 cong thiic
XXV voi do lap thé chon loc cao, nhu néu trén. Su thiy phén do axit gian tiép
gdy ra d6i vai hop chét c¢6 cong thirc XXV nho sy khir bdo v€ tao ra boronat
vong (XXVI). Viée thé lién két d6i trong hop chét c6 cong thirc XXVI con cd
thé duoc bién dbi thanh chit tuong tu khac nhu boronat vong bio hoa (XXVII)
béng phan tmg hydro héa c6 xtic tac. Trinh tw néu trén c6 thé duoc sir dung dé
tao ra vong ¢ 7 hodc 8 canh véi lién két d6i & vi tri mong mudn ba°1ng cach thay

d6i p va q trong hop chét c6 cong thire XXI va XXII.
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Sodd 6

XXV XXIX
Hop chat c6 cong thic I trong d6 R? va R* ciing nhau tao ra vong aryl c6
thé duoc tao ra tir tién chit aryl dugc thé c6 ban trén thj truong 1a hop chét co
cong thire XXVIIL Viéc thé nguyén tir brom bing este boronat c¢6 thé duoc thuc
hién trong diéu kién duoc xtc tic bang paladi [Tetrahedron (2002), 58, 9633—
95]. Cac budc ciia qua trinh tao hydroxy este, diéu ché a-amidoboronat va déng
vong c6 thé duoc thye hién bang cac bude téng hop tuong tu véi cac bude trong

So dd 1 dé tao ra hop chat XXIX.

So dd 7
o]
o
Vi \ °¥ \ °5<
—_ —>» RRE _—
R® R® o) o, R?
oTBS oTBS B
o R
XXX XXXI
o RFR, o 0 RR . o ><
R o)
R’—/< R? R Ra% R2 J 0\ NC%F;“ R* (o]
HN OH ~—— HN OH —~—— B \ o
B-0 R®)—OH B-0 R®)—OH 0 RR Koo
HO o HO o H TBSO o
XXXVI XXXV XXXIV

Hop chit c6 cong thirc I trong d6 R” va R® duoc thé 13 maleat (XXXV)
hodic sucxinat (XXXVI) c6 thé dugc diéu ché theo trinh ty duge néu trong So dd
7. Hop chét trung gian maleat nhu XXXII c6 thé dugc bién dbi thanh chét tuong
tu XXXV theo cach twong tu v6i céc bude trong So dd 1. Chét twong tu c6 cong

thirc XXXV con c6 thé duge bién ddi thanh axit sucxinic twong tmg cb cong
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thitc XXXVI bang cach hydro héa c6 xuc tac. Hop chit trung gian maleat
XXXII c¢6 thé duge tao ra tir hop chét trung gian XXXI bang cach khir bao vé
lan lugt nhém TBS, oxy hoéa aldehyt, thém vinyl Grignard va bao vé lai ¢ dang
TBS ete. Hop chét trung gian XXXI c6 thé dugc tao ra tir rugu propargylic dugc
bao vé c6 cong thitc XXX theo phuong phap di biét trong tai lidu [Tetrahedron,
(2002), 58, 6545-54].

Hop chét c6 cong thic I trong d6 X 13 ddng chu dién tr cia axit
carboxylic ¢ thé dugc diéu ché theo phuong phap duoc mé ta trong tai liéu
(xem tai ligu: J. Med. Chem. 2011, 54, 2529-2591).

Céc vi du hop chit minh hoa

Piéu ché axit 2-((3R)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetic. Quy trinh diéu ché hop chét 1 duoc néu trong So db 8
va Vf dul.

DY
A
So do 8
Pinacol boran \‘/ OH \|/ CH,(Cl,
oi< [Ix(COD)Cl}, o e 0 THF \‘/
/_(—< TPPB ‘/_(—« Tou "BuLi N
(o} CH,Cl 0, (o) Vit 0\ o N £
7 otes o i: B olBs o oTBS  95°C-rt o
(o] o,
Tet. (2004) , 60(47), THEF, 50°C, 16h H 16k H TBSO
XXXVII 10695 - 10700 XXXVII XXXIX XL
J. Org. Chem. (1994),
59(17), 4760-64 LiHMDS
THF
-78 °C-rt
16h
Phuong phdp D & Phuong phdp A
AN 3N HCI S
= o Dioxan s_  cocl
o . 0O OO | Oy -0
110°C, 1,5 gi¢ o o_ MH j< / 0 o Nms), 7<
HN -— B -— B
B-0 OH o’ -78°C,1.5h o
HO o H TBSO rt,1.5h H TBSO
1 XLIT XLI
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Vidul
Budce 1

Binh déay tron dugc nap [Ir(cod)Cl], (350 mg, 0,52 mmol) va 1,4-
bis(diphenylphosphanyl)butan (446 mg, 1,04 mmol) dugc thi argon. DCM
(60 mL), pinacolboran (3 mL, 21 mmol) va (tert-butyl-3-(tert-
butyldimetylsilyloxy)pent-4-enoat XXXVII [J. Org. Chem., (1994), 59(17),
4760 —4764] (5 g, 17,48 mmol) trong 5 mL DCM dugc thém tir tir vao & nhiét
d6 trong phong. Hon hop niy dugc khudy & nhiét d6 trong phong trong 16h.
Phan ting nay dugc t6i bing MeOH (3 mL) va nuéc (10 mL), san phidm nay
duoc chiét biang ete, va lam kho. Sic ky trén silicagel (100% DCM—50%
EtOAc/DCM tao ra ftert-butyl 3-(fert-butyldimetylsilyloxy)-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pentanoat XXXVIII (5,5 g, 13,2 mmol, hiéu
suét 75,5%).

Budc 2

Dung dich chta  tert-butyl 3-(tert-butyldimetylsilyloxy)-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pentanoat XXXVIII (5,4 g, 13 mmol) trong
THF (25 mL) dugc thém (18S,2S,3R,55)-2,6,6-trimetylbixyclo[3,1,1 [heptan-2,3-
diol (2,4 g, 14,3 mol) & nhiét d6 trong phong. Hon hop phan tng nay duoc
khudy trong 16 h va sau d6 duoc cd dudi chan khéng. Can duogc tinh ché bing
sac ky cot (100% hexan—40% EtOAc/hexan) trén silicagel dé tao ra 1-(ert-
butoxy)-3-[(tert-butyldimetylsilyl)oxy]-1-0x0-6-[(2S,6R)-2,9,9-trimetyl-3,5-
dioxa-4-boratrixyclo[6,1,1,02,6]decan-4-ylJhexan-3-yl XXXIX (5,5 g, 11 mmol,
hiéu suét 84,6%).

Budce 3

Dung dich chttra DCM (1,5 mL, 23,6 mmol) trong THF (30 mL) & -100°C
dugc thém tur tir 2,5M n-butyl lithi trong hexan (5,19 mL, 12,98 mmol) trong
moi trudng nito va xudi theo thanh trong cua binh trong khi van gift nhiét do

dudi -90°C. Két tha mau tring thu duoc duge khudy trong 30 phut trude khi
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thém 1-(tert-butoxy)-3-[(tert-butyldimetylsilyl)oxy]-1-0x0-6-[(2S,6R)-2,9,9-
trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,02,6]decan-4-ylJhexan-3-yl XXXIX (5,5
g, 11 mmol) trong THF (10 mL) & -90°C. K&m clorua (23,6 mL, 0,5M trong
dietyl ete, 11,86 mmol) dugc thém vao hdn hop phan tmg nay & -90°C va sau d6
phan tmg nay duoc gia nhiét dén nhiét d6 trong phong trong d6 phan tng nay
duogc khudy trong 16 h. Phan tmg nay dugc t6i bang dung dich amoni clorua bo
hoa va cac pha duogc phan tach. Pha nudc duge chiét bang dietyl ete (3 x 50 mL)
va chét chiét hitu co thu gom dugc 1am kho bang Na,SOs, loc va cd dudi 4p subt
giam. Sau d6, nguyén lidu dic dugc sic ky (100% hexan — 50% EtOAc/hexan)
dé thu dugc 6-(tert-butoxy)-4-[(tert-butyldimetylsilyl)oxy]-1-clo-6-oxo-1-
[(2S,6R)-2,9,9-trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,02,6]decan-4-ylJhexyl
XL (5,6 g, 10,5 mmol, hiéu suit 95,4%).

Budce 4-5

Hop chit trung gian clo XL (1,2 g, 2,33 mmol) trong THF (10 mL) duoc
1am lanh xudng -78°C trong mdi trudng nito. Dung dich chira LIHMDS (2,33
mL, 1,0 M trong THF, 2,33 mmol) dugc thém tir tr vao va binh phan tng dugc
gia nhiét dén nhiét d6 trong phong trong d6 phan tng nay duoc khudy trong 16
h. Phuong phép A: Dung dich thu dwoc dugc 1am lanh xubng -78°C va 5-
thiophenaxetyl clorua dugc thém vao va dung dich nay duoc khudy & -78°C
trong 1,5 h. Sau d6, bé 1am lanh duoc loai bé va dung dich nay dugc khudy &
nhiét @ méi truong trong 1,5 h. Phan Gng nay dugc t6i bang nudce va duge chiét
hai 14n bang EtOAc. L6p hitu co duge thu gom, rira bang nude, nuée mudi, lam
kho (Na,SO4) va cb trong chan khong dé tao ra ddu mau vang nhat 13 san phdm
thd. Can duogc sic ky trén cot silic oxit (100% DCM—40% EtOAc/DCM) dé
tao ra 570 mg 6-(fert-butoxy)-4-[(tert-butyldimetylsilyl)oxy]-6-oxo-1-(thiophen-
2-ylaxetamido)-1-[(2S,6R)-2,9,9-trimetyl-3,5-dioxa-4-
boratrixyclo[6,1,1,02,6]decan-4-yl]hexylidyn XLII & dang chét rén mau tring
(570 mg, 0,92 mmol, hiéu suit 39,5%).
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Phuong phép D: Dung dich chira amit XLII (250 mg, 0,40 mmol) trong
1,4-dioxan (10 mL) dugc thém 10 mL 3N HCI. Hdn hop niy duoc dun néng

dén 110°C trong 90 phut. Dung dich ndy duoc lam ngudi va pha loing bing 10

mL nudc va dugc chiét hai 14n bing 10 mL dietyl ete. Lop nudc duoc cd dé tao

ra cin nhét 14 san phdm thé. Cin dugc rira bing 5 mL nudc, hoa tan trong 10%

MeCN-nu6c va lam déng kho nhanh dé tao ra axit 2-((3R)-2-hydroxy-3-(2-

(thiophen-2-yl)axetamido)-1,2-oxaborinan-6-yl)axetic 1 1a bt mau tring (100
mg, 0,337 mmol, hiéu suit 84,1%). 'H NMR (CD;0D) & ppm 0,94-1,35 (m,
1H), 1,35-1,54 (m, 1H), 1,54-1,68 (m, 1H), 1,68-2,00 (m, 1H), 2,20-2,67 (m,
3H), 3,93 (s, 1H), 3,98 (s, 1H), 4,02-4,23 (m, 2H), 6,98-7,05 (m, 2H), 7,32-7,36
(m, 1H); ESIMS phét hién d6i véi C;,H;6BNOsS m/z 280 (100%) (M-H,0)+.

Céc quy trinh khéac dbi véi cac bude 5 va 6 duoc thé hién trén So dd 9.

Sodd9

TBSO

XXXII

TBSO

Phuong phdpB
RCO,H, EDCI,
HOBT, NMM

CH,Cl,

Phuwong phdpC

RCO,H, HATU,
DIPEA
CH.Cl,

Phuong phdpB
RCO,H, EDCI,

HOBT, NMM
CH,Cl,

Phuwong phdpC

RCO,H, HATU,
DIPEA
CH,Cl,

Budce 5. Phuong phap B
Dung dich chtra axit (0,36 mmol) trong DCM (10 mL) & 0°C trong moi
truong nito dugc thém EDCI (86 mg, 0,45 mmol) va HOBT (48 mg, 0,36

Phuong phdpE 0
K Dung dxch TFA90% R_<
Al’llSOl B-0 OH
TBSO HO 0
XXXV XXXVI
Phuong phdpE o
7( Dung dich TFA 90%_ dlch TFA 90% R‘<
Amsol B-0 OH
TBSO HO 0
XLII XLIV

mmol). Sau khi khudy & 0°C trong 30 phit, dung dich chira hop chét trung gian
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bis-silyl amit XLI (0,3 mmol) trong DCM (2 mL), tiép theo 13 N-metyl-
morpholin (65 pL, 0,6 mmol) dugc thém 14n lugt vao & 0°C. Binh phan tng
duoc gia nhiét dén nhiét d6 trong phong. Sau khi khudy & nhiét d6 trong phong
qua dém, hdn hop phan tmg niy dugc rira bing nudc, sau d6 rira bang nuéc
mubi, 1lam khé (Na,SO,), loc va cb trong chan khong. Cén dugc tinh ché b%mg
sdc ky cot dé tao ra hop chét trung gian XLIII.

Buéc 5. Phuong phap C

Dung dich chira bis-silyl amit XLI (0,5 mmol) va axit trong DCM khan
(10 mL) duoc l1am lanh d&én 0°C. Sau d6, DIPEA (1,5 mmol) duogc thém ting
giot vao, sau d6 thém HATU (0,75 mmol). Hén hop nay duogc gia nhiét dén
nhiét do trong phong. Sau khi TLC chi ra su chuyén héa hoan toan (~3h) cia
nguyén lidu ban du, phan tng niy duoc pha lodng bing DCM nita (20 mL).
Hbn hop phan tng nay duoc rira bang nude (3x5 mL), nudc mubi (10 mL), va
1am kho bing Na,SO,4 Sau khi loai bé dung mdi, cin dugc sic ky cot nhanh dé
tao ra hop chét trung gian XLIII.

Budc 6. Phuong phap E

Dung dich chtra amit (XLIII) (0,1 mmol) trong dicloetan (2 mL) & 0°C
dugc xur ly bang dung dich TFA ndng d6 90% duoc 1am lanh trude (4 mL) va
khudy & nhiét d6 trong phong trong 3 gid. Hon hgp phan ting nay duoc 1am bay
hoi trong chan khong, tao hdn hop ddng s6i véi MeCN (3 X 5 mL) va phan cin
duoc nghién vdi ete (5 mL). San phdm dugc tach duoc loc, hoa tan trong hén
hop dioxan-nudc va sy & nhiét do thip dé tao ra san phdm cudi XLIV 13 chét
rin min.

Céc hop chét sau dugc diéu ché theo quy trinh dugc mé ta trong vi du 1

néu trén bang cach sir dung cic phuong phéap A va D.
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Axit 2-((3R)-2-hydroxy-3-(2-phenylaxetamido)-1,2-oxaborinan-6-
yl)axetic ¢6 cong thic 2. 'H NMR (CD;0D) & ppm 0,82-1,33 (m, 1H), 1,33-
1,51 (m, 1H), 1,51-1,68 (m, 1H), 1,69-2,00 (m, 1H), 2,14-2,34 (m, 1H), 2,34-
2,69 (m, 2H), 3,74-3,76 (m, 2H), 3,98-4,20 (m, 1H), 7,22-7,41 (m, 5H); ESIMS
phat hién d6i véi C14H18BNOS5 m/z 274 (100%) (M-H,0)".

o

HN

Axit 2-((3R)-3-axetamido-2-hydroxy-1,2-oxaborinan-6-yl)axetic cd cong
thic 3. 'H NMR (CD;0D) & ppm 1,07-1,36 (m, 1H), 1,36-1,59 (m, 1H), 1,59-
1,73 (m, 1H), 1,73-2,09 (m, 1H), 2,15-2,16 (d, 3H), 2,35-2,69 (m, 3H), 4,01-

4.23 (m, 1H); ESIMS phét hién d6i véi CsH,4BNOs m/z 198 (100%) (M-H,0)".
0]

D~

HN

Axit 2-((3R)-3-(xyclopropancarboxamido)-2-hydroxy-1,2-oxaborinan-6-
yl)axetic c6 cong thic 4. '"H NMR (CD;OD) § ppm 0,98-1,32 (m, 5H), 1,32-
1,67 (m, 2H), 1,67-2,06 (m, 2H), 2,27-2,66 (m, 3H), 3,98-4,16 (m, 1H); ESIMS
phat hién d6i v&i CioH 6BNOs m/z 224 (100%) (M-H,0)".

Céc hop chit sau duoc didu ché bt dau tir (R)-tert-butyl 3-hydroxypent-
4-enoat tinh khiét vé& mit ddng phan dbi anh (J. Am. Chem. Soc. 2007, 129,
4175-4177) theo quy trinh dugc mo ta trong vi du 1 néu trén.
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Axit 2-((3R,6S)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetic ¢6 cong thitc 5. "H NMR (CDsOD) & ppm 0,97-1,11 (q,
1H), 1,47-1,69 (m, 2H), 1,69-1,80 (m, 1H), 2,21-2,33 (td, 1H), 2,33-2,41 (dd,
1H), 2,58-2,67 (m, 1H), 3,97 (s, 2H), 4,06-4,14 (m, 1H), 6,97-7,04 (m, 1H),
7,04-7,08 (m, 1H), 7,34-7,38 (dd, 1H); ESIMS phat hién d6i v&i C;,H;sBNOsS
m/z 280 (100%) (M-H,0)".

Axit 2-((3R,65)-2-hydroxy-3-(2-phenylaxetamido)-1,2-oxaborinan-6-
yl)axetic c6 cong thirc 6. '"H NMR (CD;0D) & ppm 0,86-1,02 (m, 1H), 1,44-
1,53 (dd, 1H), 1,53-1,66 (td, 1H), 1,68 -1,78 (m, 1H), 2,17-2,26 (dd, 1H), 2,26-
2,36 (dd, 2H), 3,75 (s, 2H), 4,02-4,12 (m, 1H), 7,22-7,40 (m, SH); ESIMS phat
hién dbi véi Ci4H sBNOs m/z 274 (100%) (M-H,0)".

Céc hop chét sau dugc didu ché theo quy trinh dwoc mé ta trong vi du 1
néu trén bét dau tir (R)-tert-butyl 3-hydroxypent-4-enoat tinh khiét v& mat ddng
phan d6i anh (J. Am. Chem. Soc. 2007, 129, 4175-4177) bang cach sir dung cac
phuong phép B va D.

NH
=2 H
N

I
[ j o _BJ
HO (¢} OH

33
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Axit 2-((3R,6S)-3-((S)-2-amino-2-phenylaxetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 33 dugc tach ¢ dang mudi HCL. 'H NMR
(CD;0OD) & ppm 1,24-1,27 (m, 1H), 1,51-1,72 (m, 3H), 2,45-2,50 (dd, J=5 Hz,
J=5 Hz, 1H), 2,55-2,63 (dd, /=2 Hz, J/=3 Hz, 1H), 3,66-3,71 (m, 1H), 4,38-4,53
(m, 1H), 4,99-5,09 (d, 1H), 7,48-7,56 (m, SH); ESIMS phat hién d6i voi

C14H19BN205 m/z 289 (M—H20)+.
(o)

oA
HN

W

H2N OHO

34
Axit  2-((3R,6S)-3-(3-aminopropanamido)-2-hydroxy-1,2-oxaborinan-6-
yl)axetic c6 cong thirc 34 dugc tach & dang mudi HCL. '"H NMR (CD;0D) &
ppm 1,24-1,29 (td, /=13 Hz. J/=3 Hz, 1H), 1,55-1,62 (td, /=14 Hz, /=4 Hz, 1H),
1,68-1,72 (m, 1H), 1,79-1,82 (m, 1H), 2,43-2,47 (dd, /=6 Hz, J=6 Hz, 2H),
2,70-2,74 (m, 2H), 2,83-2,86 (t, /=7 Hz, 2H), 3,26-3,29 (t, /=7 Hz, 1H), 4,10-
4,16 (m, 1H); ESIMS phat hién d6i v&i CoH;,BN,O5 m/z 227 (M-H,0)".

HN H
HOMN 0
0 %o "0 OH
35
Axit (S)-2-amino-5-((3R,6S)-6-(carboxymetyl)-2-hydroxy-1,2-

oxaborinan-3-ylamino)-5-oxopentanoic c6 cong thic 35 duoc tach & dang mubi
HCI. 'H NMR (CD;0D) & ppm 1,50-1,66 (m, 2H), 1,66-1,84 (m, 2H), 2,10-2,20
(sex, /=8 Hz 1H), 2,20-2,29 (m, 1H), 2,40-2,47 (m, 2H), 2,55-2,59 (q, /=7 Hz
1H), 2,69-2,75 (m, 1H), 2,94-2,98 (td, /=9 Hz, /=2 Hz 1H), 3,99-4,12 (m, 2H);

ESIMS phat hién dbi véi CHoBN,O; m/z 302,8 (M+H).
NH,

-71-



19985

Axit  2-((3R,65)-3-(2-amino-4-(metylthio)butanamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 41 dugc tach & dang mubi HCL. '"H NMR
(CDs;0OD) & ppm 1,45-1,65 (m, 1H), 1,65-1,75 (m, 1H), 1,75-1,86 (m, 1H), 1,86-
2,05 (m, 1H), 2,09-2,20 (m, 4H), 2,46-2,73 (m, 6H), 2,84-2,86 (t, /=6 Hz, 1H),
3,99-4,02 (t, /=7 Hz, 1H), 4,38-4,46 (m, 1H); ESIMS phat hién ddi vdi
C11H,BN,OsS m/z 287 (M-H,0)".

66

Axit 2-((3R,65)-3-(2-(3,5-diflophenyl)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 66 dugc tach & dang mubi HCl. '"H NMR
(CD;0D) 6 ppm 0,98-1,07 (q, /=13 Hz, 1H), 1,55-1,68 (m, 2H), 1,73-1,79 (dd,
J=6 Hz, /=3 Hz, 1H), 2,22-2,26 (dd, /=15 Hz, J=6 Hz, 1H), 2,33-2,38 (dd, /=13
Hz, J=7 Hz, 1H), 2,62-2,63 (m, 1H), 3,78 (s, 2H), 4,05-4,12 (m, 1H), 6,88-5,93
(tt, /=5 Hz, /=2 Hz, 1H), 6,97-7,01 (dd, J=5 Hz, /=2 Hz, 2H); ESIMS phat hién
d6i voi Ci4H 6BF,NOs m/z 310,1 (M-H,0)".

Céc hop chit sau duoc diéu ché theo quy trinh dugc mod ta trong vi du 1
néu trén bat dau tir (R)-tert-butyl 3-hydroxypent-4-enoat tinh khiét vé mat dong
phan d6i anh (J. Am. Chem. Soc. 2007, 129, 4175-4177) bang céch st dung céc

phuong phép A va E.
o o}
DL o
HN

Axit 2-((3R,65)-3-benzamido-2-hydroxy-1,2-oxaborinan-6-yl)axetic cé
cong thue 37. '"H NMR (CD;OD) & ppm 1,10-1,19 (q, /=11 Hz, 1H), 1,60-1,65
(dd, /=14 Hz, J/=3 Hz, 1H), 1,71-1,80 (td, /=9 Hz, /=3 Hz, 1H), 1,91-1,96 (d,
J=14 Hz, 1H), 2,32-2,38 (dd, /=15 Hz, J=6 Hz, 1H), 2,44-2,49 (dd, /=15 Hz,
J=7 Hz, 1H), 2,82-2,84 (d, /=4 Hz, 1H), 4,10-4,17 (m, 1H), 7,57-7,60 (t, /=8
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Hz, 2H), 7,70-7,73 (t, /=8 Hz, 1H), 8,00-8,02 (d, /=8 Hz 2H); ESIMS phat hién
d6i voi C3H ¢BNOs m/z 260 (M-H,0)".

Céc hop chét sau dugc didu ché theo quy trinh duge md ta trong vi du 1
néu trén bat dau tir (R)-tert-butyl 3-hydroxypent-4-enoat tinh khiét v& mit ddng
phan dbi anh (J. Am. Chem. Soc. 2007, 129, 4175-4177) bang cach st dung céc

phuong phép B va E.
H,N
N

>/—s
y

y
v i
E; -N
° oHO o OH

36
Axit 2-((Z)-1-(2-aminothiazol-4-y1)-2-((3R,6S)-6-(carboxymetyl)-2-
hydroxy-1,2-oxaborinan-3-ylamino)-2-oxoetylidenaminooxy)-2-metylpropanoic
¢6 cong thie 36 dugce tach & dang mubi TFA. '"H NMR (CD;0D) & ppm 1,60 (s,
3H), 1,61 (s, 3H), 1,62-1,75 (m, 2H), 1,77-1,82 (m, 1H), 1,86-1,91 (m, 1H),
2,55-2,58 (t, /=6 Hz, 2H), 2,90-2,94 (t, /=6 Hz, 2H), 4,37-4,42 (m, 1H), 7,11 (s,
1H); ESIMS phét hién ddi v6i CsHy BN,OgS m/z 411 (M-H,0)".

HO” "0 OH

Axit  2-((3R,6S)-2-hydroxy-3-(3-phenylpropanamido)-1,2-oxaborinan-6-
ylaxetic c6 cong thic 38. "H NMR (CD;O0D) & ppm 0,78-0,87 (q, /=13 Hz,
1H), 1,40-1,46 (dd, /=10 Hz, /=3 Hz, 1H), 1,54-1,62 (dt, /=8 Hz, /=4 Hz, 1H),
1,63-1,70 (d, /=13 Hz, 1H), 2,24-2,29 (dd, J=15 Hz, J=6 Hz, 1H), 2,36-2,40
(dd, J=8 Hz, J=3 Hz, 1H), 2,53-2,56 (d, J/=3,2 Hz, 1H), 2,74-2,78 (t, J=7 Hz,
2H), 2,98-3,01 (t, J=6 Hz, 2H), 3,90-4,03 (m, 1H), 7,18-7,23 (m, 1H), 7,25-7,33
(m, 4H); ESIMS phat hién ddi véi C,sHyBNOs m/z 288 (M-H,0)".
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39
Axit  2-((3R,65)-3-(2-(2-aminothiazol-4-yl)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 39 dugc tach & dang mubi TFA. 'H NMR
(CD;0D) 6 ppm 1,25-1,36 (m, 1H), 1,63-1,76 (m, 3H), 2,40-2,43 (d, /=6 Hz
2H), 2,68-2,70 (m, 1H), 3,72 (s, 2H), 4,17-4,21 (m, 1H), 6,69 (s, 1H); ESIMS
phét hién dbi véi C;;H;¢BN3OsS m/z 296,1 (M-H,0)".

H,N
7S
N~

- HO” "0 OH
40
Axit 2-((3R,6S)-3-((Z)-2-(2-aminothiazol-4-yl)-2-
(metoxyimino)axetamido)-2-hydroxy-1,2-oxaborinan-6-yl)axetic cé cong thiic
40 duogc tach & dang mubi TFA. '"H NMR (CD;OD) & ppm 1,56-1,67 (m, 2H),
1,76-1,81 (m, 1H), 1,86-1,90 (m, 1H), 2,50-2,54 (dd, /=17 Hz, /=6 Hz, 1H),
2,59-2,64 (dd, /=16 Hz, /=7 Hz, 1H), 2,86-2,90 (t, /=7 Hz, 1H), 4,22 (s, 3H),
4,34-4,37 (m, 1H), 7,86 (s, 1H); ESIMS phat hién ddi v&i C1,H;7BN4O6S m/z
339,1 (M-H,0)".

HO"™ ~O OH
42

Axit  2-((3R,6S5)-3-(2-amino-3-(pyridin-3-yl)propanamido)-2-hydroxy-
1,2-oxaborinan-6-yl)axetic c6 cong thic 42 duoc tich & dang mubi TFA. 'H
NMR (CD;0OD/CF;0,D) 6 ppm 1,43-1,56 (m, 2H), 1,72-1,83 (m, 2H), 2,37-2,42
(m, 1H), 2,53-2,57 (t, J=6 Hz, 1H), 2,89-2,93 (t, /=7 Hz, 1H), 3,37-3,43 (m,
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2H), 4,17-4,21 (t, J=7 Hz, 1H), 4,41-4,46 (m, 1H), 8,06-8,10 (dd, /=6 Hz, J=3
Hz, 1H), 8,53-8,57 (t, J=17 Hz, 1H), 8,80-8,81 (brd, J=4 Hz, 1H), 8,84-8,87
(brd, /=6 Hz, 1H); ESIMS phét hién d6i v6i C14H,0BN;0= m/z 304,2 (M-H,0)".

SRNOY
HO” "0 OH
43
Axit 2-((3R,6S5)-2-hydroxy-3-(2-(pyridin-3-yl)axetamido)-1,2-

oxaborinan-6-yl)axetic c¢6 cong thirc 43 dugc tach & dang mubi TFA. '"H NMR
(CD5;0D) 6 ppm 1,15-1,20 (m, 1H), 1,59-1,63 (m, 1H), 1,68-1,74 (m, 2H), 2,29-
2,34 (dd, J=15 Hz, J=6 Hz, 2H), 2,66-2,68 (m, 1H), 3,94 (s, 2H), 4,11-4,18 (m,
1H), 7,82-7,85 (dd, /=8 Hz, J=6 Hz, 1H), 8,30-8,32 (d, /=8 Hz, 1H), 8,68-8,70
(brd, J=5 Hz, 1H), 8,72-8,75 (brs, 1H); ESIMS phat hién ddi véi C;3H;;BN,05

m/z 275 (M-H,0)".
NH
o
»ou!
0. _B.
HO (0] OH
45

Axit 2-((3R,65)-2-hydroxy-3-((S)-piperidin-2-carboxamido)-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 45 duoc tich & dang mudi TFA. 'H NMR
(CD;0D) 6 ppm 1,44-1,51 (m, 1H), 1,54-1,80 (m, 5SH), 1,80-1,91 (m, 2H), 1,91-
1,98 (brd, /=12 Hz, 1H), 2,16-2,21 (dd, /=13 Hz, /=2 Hz, 1H), 2,49-2,57
(khong, /=7 Hz, 2H), 2,75-2,78 (t, /=6 Hz, 1H), 2,98-3,03 (dt, /=13 Hz, /=3 Hz,
1H), 3,36-3,39 (d, /=13 Hz, 1H), 3,79-3,82 (dd, /=12 Hz, /=4 Hz, 1H), 4,34-
4,38 (m, 1H); ESIMS phat hién d6i v6i C;;H,,BN,Os m/z 267 (M-H,0)".

HO™ O OH
46
Axit 2-((3R,65)-2-hydroxy-3-((R)-1,2,3,4-tetrahydroisoquinolin-3-

carboxamido)-1,2-oxaborinan-6-yl)axetic c6 cong thic 46 dugc tach ¢ dang
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mubi TFA. '"H NMR (CD;OD) & ppm 1,43-1,51 (m, 1H), 1,56-1,63 (m, 1H),
1,75-1,83 (m, 1H), 1,86-1,94 (m, 1H), 2,46-2,57 (dq, /=16 Hz, J=6 Hz, 2H),
2,82-2.86 (t, J=7 Hz, 1H), 3,18-3,24 (dd, /=17 Hz, J=12 Hz, 1H), 3,36-3,41 (dd,
J=17 Hz, J=5 Hz, 1H), 4,21-4,24 (dd, /=18 Hz, /=13 Hz, 1H), 4,36-4,40 (m,
1H), 4,42 (s, 2H), 7,23-7,25 (m, 1H), 7,27-7,33 (m, 3H); ESIMS phét hién dbi
v6i Ci6H2 BN,Os m/z 315 (M-H,0)".

LT

47

Sau phuong phép E trong khi hop chit vin trong dung dich axit
trifloaxetic 90% (10 mL), 10% Pd/C (50 mg) dugc thém vao. Hon hop phan tng
ndy duoc khudy trong diu kién hydro trong 6 gid, loc qua xelit va rira bing
dicloetan (10 mL). Nuéc loc duge ¢d dudi chan khong va dugc tao hdn hop
ddng s6i voi dicloetan (2 X 10 mL). Nghién véi ete tao ra két tua, két tia nay
duoc loc va rira bing ete (5 mL) va 1am kho d8 tao ra axit 2-((3R,6S)-3-((R)-2-
amino-5-guanidinopentanamido)-2-hydroxy-1,2-oxaborinan-6-yl)axetic c6 cong
thirc 47 & dang mubi TFA (50 mg) 13 chét rén mau tring nhd. 'H NMR
(CD5;0D) 6 ppm 1,39-1,46 (m, 1H), 1,52-1,58 (m, 1H), 1,66-1,77 (m, 2H), 1,77-
1,84 (m, 1H), 1,87-1,95 (m, 3H), 2,34-2,38 (dd, /=17 Hz, /=3 Hz, 1H), 2,63-
2,68 (dd, J=17 Hz, J=7 Hz, 1H), 2,94-2,97 (dd, /=10 Hz, J=6 Hz, 1H), 3,20-
3,24 (dt, /=7 Hz, J=2 Hz, 2H), 3,86-3,88 (t, /=6 Hz, 1H), 4,27-4,31 (m, 1H);
ESIMS phét hién d6i v6i C1;Hp4BNsOs m/z 312,2 (M-H,0)".

EaR=aNE

Axit 2-((3R,68)-3-(2-(2-aminoetylthio)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 48 duoc tach & dang mudi TFA. '"H NMR
(CD3;0D) & ppm 1,38-1,46 (m, 1H), 1,46-1,54 (m, 1H), 1,71-1,78 (m, 1H), 1,84-
1,92 (m, 1H), 2,30-2,34 (dd, /=16 Hz, /=4 Hz, 1H), 2,56-2,61 (dd, /=16 Hz, J=6
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Hz, 1H), 2,80-2,83 (t, J=6 Hz, 1H), 2,89-2,97 (khéng vach, J=7 Hz, 2H), 3,17-
3,24 (khéng vach, J=5 Hz, 2H), 3,37 (s, 2H), 4,15-4,20 (m, 1H); ESIMS phat
hién dbi véi C1oH;oBN,0sS m/z 273 (M-H,0)".

H
[ " 0
NF 0B~ OH
49
Axit 2-((3R,65)-2-hydroxy-3-(2-(pyridin-4-yl)axetamido)-1,2-

oxaborinan-6-yl)axetic cé cong thirc 49 duoc tach & dang mudi TFA. 'H NMR
(CD;0D) 6 ppm 1,17-1,27 (m, 1H), 1,60-1,67 (m, 1H), 1,67-1,76 (m, 2H), 2,32-
2,43 (m, 2H), 2,68-2,70 (t, J=4 Hz, 2H), 3,22-3,26 (t, /=7 Hz, 1H), 4,15-4,21
(m, 1H), 7,94-7,96 (d, /=7 Hz, 2H), 8,75-8,79 (d, /=6 Hz, 2H); ESIMS phat hién
d6i véi C13H;sBN,Os m/z 275,1 (M-H,0)",

H
\ N
O.\ \\n/ Yj\/loL
W O _B_
H,N HO (o) OH
50

Axit 2-((3R,65)-3-(2-(4-aminoxyclohexyl)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c¢6 cong thirc 50 duoc tach & dang mubi TFA. '"H NMR
(CD;0D) 6 ppm 1,15-1,25 (m, 1H), 1,44-1,88 (m, 10H), 2,05-2,13 (m, 1H),
2,19-2,21 (d, J/=8 Hz, 1H), 2,30-2,36 (dd, J=6 Hz, 1H), 2,38-2,47 (m, 3H), 2,61-
2,63 (brd, /=3 Hz, 1H), 3,18-3,22 (t, /=7 Hz, 1H), 4,04-4,11 (m, 1H); ESIMS

phat hién d6i véi C14H,sBN,Os m/z 295,1 (M-H,0)".
NH,

: 2N
I
O. _B.
HO™ O OH

51
Axit 2-((3R,6S)-3-(2-(1-aminoxyclohexyl)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 51 dugc tich & dang mudi TFA. '"H NMR
(CD;0D) 6 ppm 1,23-1,34 (m, 1H), 1,34-1,48 (m, 'lH), 1,48-1,86 (m, 12H),
2,40-2,50 (m, 2H), 2,65-2,83 (m, 2H), 3,22-3,26 (t, /=7 Hz, 1H), 4,11-4,18 (m,
1H); ESIMS phat hién ddi véi Ci4H,sBN,O0s m/z 295 (M-H,0)".
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H
N
Y o
NH O _B.
HO OH

o)

52
Axit 2-((3R,65)-2-hydroxy-3-(2-((R)-piperidin-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 52 dugc tach & dang mudi TFA. 'H NMR
(CD;0D) 6 ppm 1,27-1,37 (m, 1H), 1,49-1,80 (m, 7H), 1,86-2,00 (brdd, J=11
Hz, 3H), 2,44-2,46 (d, /=6 Hz, 2H), 2,61-2,65 (m, 1H), 2,72-2,73 (d, J=6 Hz,
1H), 3,03-3,09 (t, /=13 Hz, 1H), 3,41-3,45 (d, /=13 Hz, 1H), 3,47-3,56 (m, 1H),

4,15-4,21 (m, 1H); ESIMS phét hién d6i v6i C13H3BN,Os m/z 281 (M-H,0)".
H

N
o
HO (o) OH

Axit 2-((3R,6S5)-2-hydroxy-3-(2-((S)-piperidin-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetic c¢6 cong thirc 53 dugc tach & dang mubi TFA. '"H NMR
(CD;0D) 6 ppm 1,26-1,35 (m, 1H), 1,48-1,59 (m, 1H), 1,59-1,68 (m, 2H), 1,68-
1,81 (m, 3H), 1,87-2,00 (m, 3H), 2,45-2,47 (d, /=7 Hz, 2H), 2,65-2,67 (t, J=4
Hz, 1H), 2,74-2,76 (t, J=6 Hz, 2H), 3,03-3,08 (dt, /=13 Hz, J=3 Hz, 1H), 3,42-
3,46 (brd, /=13 Hz, 1H), 3,47-3,55 (m, 1H), 4,12-4,19 (m, 1H); ESIMS phat
hién d6i v&i C13H;BN,Os m/z 298,1 (M+H).

b

H
N
N NA{( ﬁ\i
=l o _B.
HO™ O OH
54

Axit 2-((3R,6S)-2-hydroxy-3-(2-(2-phenyl-1H-imidazol-1-yl)axetamido)-
1,2-oxaborinan-6-yl)axetic c6 cong thirc 54 dugc tach ¢ dang mubi TFA. 'H
NMR (CD3;0D) 6 ppm 1,36-1,44 (m, 1H), 1,44-1,54 (m, 1H), 1,66-1,80 (m, 2H),
2,15 (s, 1H), 2,48-2,51 (m, J=6 Hz, 1H), 2,72-2,75 (t, J=7 Hz, 1H), 4,33-4,39
(m, 1H), 4,94-5,05 (m, 2H), 7,65-7,76 (m, 7H); ESIMS phét hién d6i vdi
Ci7H20BN305 m/z 358,2 (M+H).
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Axit 2-((3R,6S)-2-hydroxy-3-(3-(2-metyl-1H-benzo[d]imidazol-1-
yl)propanamido)-1,2-oxaborinan-6-yl)axetic c6 coéng thic 55. 'H NMR
(CD;0D) 6 ppm 0,92-1,00 (m, 1H), 1,47-1,53 (m, 1H), 1,58-1,62 (m, 2H), 2,31-
2,33 (d, /=7 Hz, 2H), 2,50-2,52 (t, /=4 Hz, 1H), 2,97 (s, 3H), 3,08-3,20 (m, 2H),
4,04-4,10 (m, 1H), 4,77-4,81 (t, /=6 Hz, 2H), 7,61-7,68 (m, 2H), 7,75-7,78 (d,
J=7 Hz, 1H), 7,93-7,95 (d, /=7 Hz, 1H); ESIMS phét hién ddi v6i C;7H»,BN;0s
m/z 3422 (M-H,0)".

HO™ O OH

56

Axit  2-((3R,65)-3-(4-((1H-tetrazol-1-yl)metyl)benzamido)-2-hydroxy-
1,2-oxaborinan-6-yl)axetic c6 cong thitc 56. 'H NMR (CD;0D) & ppm 1,10-
1,21 (m, 1H), 1,58-1,64 (m, 1H), 1,70-1,79 (m, 1H), 1,89-1,96 (m, 1H), 2,31-
2,36 (dd, /=15 Hz, J=6 Hz, 1H), 2,41-2,47 (m, 1H), 2,80-2,83 (brd, /=4 Hz,
1H), 4,11-4,17 (m, 1H), 5,83 (s, 2H), 7,53-7,55 (d, J/=8 Hz, 2H), 8,02-8,05 (d,
J=8 Hz, 2H), 9,30 (s, 1H); ESIMS phét hién d6i v6i C;sH;sBNsOs m/z 342,0
(M-H,0)".

%Ho®~o0 OH
57
Axit 2-((3R,6S)-2-hydroxy-3-(2-(pyridin-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 57 dugc tach & dang mudi TFA. 'H NMR
(CD50D) 6 ppm 1,21-1,32 (m, 1H), 1,59-1,67 (m, 2H), 1,67-1,75 (m, 2H), 2,29-
2,40 (m, 3H), 2,67-2,72 (m, 1H), 4,14-4,21 (m, 1H), 7,62-7,66 (t, /=6 Hz, 1H),
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7,70-7,73 (d, /=8 Hz, 1H), 8,14-8,18 (t, /=8 Hz, 1H), 8,65-8,67 (d, /=5 Hz, 1H);
ESIMS phét hlél’l dél voi C13H17BN205 m/z 275,1 (1\/I-H2())+
Céc hop chét sau dugc diéu ché theo quy trinh dugc mo ta trong vi du 1

néu trén bang cach st dung cac phuong phép C va E.
Y
N

N N
I:Qw("
N
. Yj\i
0. __B{
° HO (o) OH
58

Axit 2-((3R,65)-3-(1-xyclopropyl-6-flo-4-oxo-7-(piperazin-1-yl)-1,4-
dihydroquinolin-3-carboxamido)-2-hydroxy-1,2-oxaborinan-6-yl)axetic c6 cong
thirc 58 duoc tach & dang mubi TFA. '"H NMR (CD;OD) & ppm 1,14-1,29 (m,
3H), 1,39-1,44 (brd, /=7 Hz, 2H), 1,56-1,63 (dd, /=14 Hz, J=3 Hz, 1H), 1,70-
1,80 (m, 1H), 1,92-1,99 (d, /=14 Hz, 1H), 2,33-2,38 (dd, J=15 Hz, J=6 Hz, 1H),
2,43-2,48 (dd, /=15 Hz, /=7 Hz, 1H), 2,85-2,86 (d, /=3 Hz, 1H), 3,46-3,52 (m,
4H), 3,59-3,64 (m, 4H), 3,73-3,79 (m, 1H), 4,08-4,15 (m, 1H), 7,66-7,67 (d, J=7
Hz, 1H), 8,00-8,03 (d, J=13 Hz, 1H), 8,81 (s, 1H); ESIMS phat hién ddi véi
C,3HsBFN,Og m/z 469,2 (M-H,0)".

=N

59

Axit  2-[(3R,65)-2-hydroxy-3-[(2S,3S,5R)-3-metyl-4,4,7-trioxo-3-(1H-
1,2,3-triazol-1-ylmetyl)-4A°-thia-1-azabixyclo[3,2,0]heptan-2-amido]-1,2-
oxaborinan-6-yl] axetic c6 cong thic 59. "H NMR (CDs0D) & ppm 1,43 (s, 3H),
1,49-1,57 (m, 1H), 1,72-1,81 (m, 3H), 2,51-2,56 dd, J=15 Hz, J=6 Hz, 1H),
2,62-2,67 (dd, J=15 Hz, /=8 Hz, 1H), 2,80-2,84 (m, 1H), 3,41-3,44 (dd, J=17
Hz, /=2 Hz, 1H), 3,63-3,67 (dd, /=16 Hz, /=5 Hz, 1H), 4,37-4,44 (m, 1H), 4,61
(s, 1H), 4,90-4,94 (dd, /=5 Hz, /=2 Hz, 1H), 5,16-5,19 (d, /=15 Hz, 1H), 5,25-
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528 (d, /=15 Hz, 1H), 7,77 (s, 1H), 8,07 (s, 1H); ESIMS phét hién déi véi

C16H22BN;503S m/z 438 (M-H,0)".
N

O
0)\/\[‘/"' o}
0. _B.
HO" o OH
60
Axit 2-((3R,6S5)-2-hydroxy-3-(3-(5-phenyl-1,3,4-oxadiazol-2-

yl)propanamido)-1,2-oxaborinan-6-yl)axetic c6 cong thic 60. 'H NMR
(CD5;0D) 6 ppm 1,10-1,21 (m, 1H), 1,50-1,58 (dd, /=14 Hz, J=3 Hz, 1H), 1,59-
1,68 (dt, /=11 Hz, J=5 Hz, 1H), 1,74-1,81 (brd, J=13 Hz, 1H), 2,22-2,26 (dd,
J=15 Hz, J=6 Hz, 1H), 2,30-2,34 (dd, /=15 Hz, J=7 Hz, 1H), 2,63-2,64 (d, /=4
Hz, 1H), 3,01-3,12 (sex, J=7 Hz, 2H), 3,33-3,43 (sex, J=7 Hz, 2H), 4,03-4,09
(m, 1H), 7,54-7,62 (m, 3H), 8,03-8,05 (d, /=8 Hz, 2H); ESIMS phét hién dbi véi
C17H0BN306 m/z 356,1 (M-H,0)".

H,N N
2 = | o
N O _B.
X HO™ ~O OH
61

Axit  2-((3R,65)-3-(2-(2-aminopyridin-4-yl)axetamido)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c6 cong thirc 61 dugc tach & dang mubi TFA. 'H NMR
(CD3;0D) & ppm 1,58-1,66 (m, 1H), 1,67-1,78 (m, 3H), 2,31-2,36 (dd, J=15 Hz,
J=6 Hz, 1H), 2,39-2.44 (dd, J=15 Hz, /=7 Hz, 1H), 2,65-2,68 (t, /=4 Hz, 1H),
4,12-4,19 (m, 1H), 6,85-6,87 (d, J/=7 Hz, 1H), 6,99 (s, 1H), 7,81-7,82 (d, J=7
Hz, 1H); ESIMS phét hién d6i v&i C13HsBN;Os m/z 290,1 (M-H,0)".

NH,
R
N

62
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Sau phuong phép E, hdn hop phan g nay dugc lam bay hoi trong chan
khéng, tao hdn hop ddng s6i véi MeCN (3 X 5 mL) va phan cin dugc nghién
vé6i ete (5 mL). Két ta duge loc, hoa tan trong hén hop dioxan-nudce va sy &
nhiét d6 thip dé tao ra axit 2-((3R)-3-((Z)-2-(2-aminothiazol-4-yl)-2-((1,5-
dihydroxy-4-oxo-1,4-dihydropyridin-2-yl) metoxyimino)axetamido)-2-hydroxy-
1,2-oxaborinan-6-yl)axetic c6 cong thirc 62 & dang mubi TFA (25 mg) 1a chét
ran min. ESIMS phat hién d6i v6i C17H,0BNsOoS m/z 464,0 (M-H,0)".

DPiéu ché hydroclorua cua axit 2-((3R)-3-amino-2-hydroxy-1,2-
oxaborinan-6-yl)axetic c¢6 céng thirc 7. Quy trinh diéu ché hop chat c6 cong

thic 7 dugce néu trong So dd 10 va Vi du 2.

So do 10
LiHMDS
THF 3NHCI
-78 °C-rt Dioxan
o a ° °\[< L6 o  Nmsy° °7< 10°C, L5 gio =
- A LR
(o] (o) IB-O OH
H TBSO H TBSO HO o
XLI XLII 7
Vidu?2
Budc 1

6-(tert-butoxy)-4-[(tert-butyldimetylsilyl)oxy]-1-clo-6-oxo-1-[(2S,6R)-

2,9,9-trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,02,6]decan-4-yllhexan XLI (515
mg, 0,97 mmol) trong THF (5 mL) duoc lam lanh xubng -78°C trong mdi
truong nito. Dung dich chita LIHMDS (1 mL, 1,0 M trong THF, 1 mmol, 1,0
duong lugng) dugc thém vao tir tir va binh phan tmg dugc gia nhiét dén nhiét do
trong phong két hop vai khudy trong 16 gio. Dung dich mau vang duoc ¢b dudi
&p suét giam @& tao ra dau. Sau khi hexan (10 mL) dugc thém vao dau nay, két
tia duge tao ra. Sau d6, két tia nay dugc loc qua xelit va nudce loc dugce c6 dudi
4p suit giam dé tao ra 1-[bis(trimetylsilyl)amino]-6-(tert-butoxy)-4-[(tert-
butyldimetylsilyl)oxy]-6-oxo-1-[(2S,6R)-2,9,9-trimetyl-3,5-dioxa-4-
boratrixyclo[6,1,1,02,6]decan-4-yl]hexyl XLII.
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Budc 2

Quy trinh nay 13 gidng véi quy trinh dugc thdy trong Vi du 1 phuong

phap D. Hop chit c6 cong thirc 7 duoc tich & dang bot mau tring (120 mg,
0,573 mmol, hiéu sut 59,1%). 'H NMR (CDs;0D) & ppm 1,43-1,66 (m, 1H),
1,66-1,79 (m, 1H), 1,79-1,97 (m, 1H), 1,97-2,30 (m, 1H), 2,40-2,71 (m, 3H),

4,34-4,54 (m, 1H); ESIMS phat hién d6i véi CsH,BNO, m/z

(M+H).

174 (63%)

Pidu ché axit 2-((3R)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-

oxaborepan-7-yl)axetic ¢6 cong thirc 63. Quy trinh diéu ché hop chét c6 cong

thirc 63 dugc néu trong So d6 11 va Vi du 3.

Sodd 11

B

B QN

XLV

DCM, hdi luu

XLVI XLVII

0,

Q
t t
C|}_/—>_>\~0 BYU  DPCM. n-BulJ, ZnCl, ..\o\BJ—>_>\-o Bu
0,
o-8 TBSO THE, -100°C "o TBSO
L9 u L

S

LHMDS, THF
-18'C

S
0 % 0
<M°sSi)zN}_/—>_>\-°'B" Axit thiophenaxetic J NW““

EDCI, HOBT
0-B TBSO

0 beM L0
0 LIl o LI
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Vidu3
Buéce 1

Dung dich chtra fert-butyl 3-hydroxypent-4-enoat, XLVI (674 mg, 3,92
mmol) trong DCM (15 mL) dugc thém vao diisopropylalylboronat XLV (2 g,
11,76 mmol) bang xi lanh. Sau d6, hdn hop nay dugc thém chét xuc tac Grubbs
(260 mg, 0,31 mmol, 7,5% mol) va binh phan tng dugc thdi bing argon. Phan
mg ndy dugc dun néng & 65°C trong mdi trudng nito trong 18h. Hon hop nay
duge c6 dudi chan khong va cin duoc tinh ché bang sic ky cot nhanh (100%
hexan—30% EtOAc/hexan) dé tao ra tert-butyl 2-(2-hydroxy-3,6-dihydro-2H-
1,2-oxaborinin-6-yl)axetat XLVII (770 mg, 3,63 mmol, hiéu suit 92,7%).

Buéce 2

Dung dich chira tert-butyl 2-(2-hydroxy-3,6-dihydro-2H-1,2-oxaborinin-
6-yhaxetat XLVII (670 mg, 3,16 mmol) trong EtOAc (45 mL) dugc thém 10%
Pd/C (135 mg). Binh phan tng dwoc tao chan khéng bang cach sir dung chin
khéng va rira bang khi hydro. Phan tmg nay duoc khudy trong diéu kién hydro
trong 2 h. Hén hop ndy dugc loc qua dém xelit va dém ndy duogc rira béng
EtOAc nita (15 mL). C6 nudc loc tao ra tert-butyl 2-(2-hydroxy-1,2-oxaborinan-
6-yl)axetat tinh khiét XLVIII (641 mg, 3,00 mmol, hiéu suat 94,8%).

Budce 3

Dung dich chuoa tert-butyl 2-(2-hydroxy-1,2-oxaborinan-6-yl)axetat
XLVIII (641 mg, 3,00 mmol) trong THF (20 mL) dugc thém (1 S,2S,3R,5S)-
2,6,6-trimetylbixyclo[3,1,1]heptan-2,3-diol (509 mg, 3 mol) & nhiét dd trong
phong. Hon hop phan tmg nay duoc khudy trong 16 h va cb trong chan khéng.
Cin duogc tinh ché biang sic ky cot (100% hexan—40% EtOAc/hexan) trén
silicagel dé tao ra tert-butyl 3-hydroxy-6-[(1R,2R,6S,8R)-6,9,9- trimetyl-3,5-
dioxa-4- boratrixyclo[6,1,1,0>®]decan-4-ylJhexanoat XLIX (790 mg, 2,16 mmol,
hiéu suét 71,9%).
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Budc 4

Dung dich chtra rugu cé cong thuc XLIX (790 mg, 2,16 mmol) trong
DMF (7,5 mL) dugc thém imidazol (548 mg, 8,06 mmol), tiép dé thém
TBDMSCI (580 mg, 3,87 mol). H3n hop phan tng nay dugc khudy & nhiét do
trong phong trong 16 h va cb trong chan khéng. Huyén phu dic mau tring dugc
hoa tan trong 100 mL EtOAc va rira bang dung dich NaHCO; bdo hoa (20 mL),
nude (2 X 10 mL) va 1am khd (Na,SO,). Chét chiét hitu co dugc c6 dudi chan
khong va cin duoc tinh ché bang sic ky cot (100% hexan—30% EtOAc/hexan)
trén silicagel dé tao ra tert-butyl 3-[(tert-butyldimetylsilyl)oxy]-6-
[(1R,2R,6S,8R)-6,9,9-trimetyl-3,5-dioxa-4-boratrixyclo [6,1,1,0>°]decan-4-
yl]hexanoat L (1 g, 2,08 mmol, hiéu suét 96,3%).

Budce 5

Dung dich chita DCM (0,26 mL, 4,16 mmol) trong THF (5 mL) & -100°C
dugc thém tir tir 2,5M n-butyl lithi trong hexan (1 mL, 2,5 mmol) trong mbi
trudng nito va xudi theo thanh trong ctia binh trong khi van giit nhiét 6 duéi -
90°C. Két tiia mau tréng thu dugc duoc khudy trong 30 phut trudc khi thém hop
chét ¢ cong thirc L (1 g, 2,08 mmol) trong THF (3 mL) & -90°C. K&m clorua (5
mL, 0,5 M trong THF, 2,5 mmol) duoc thém vao hdn hop phan ting nay & -90°C
va sau d6 phan tng ndy duoc gia nhiét dén nhiét 6 trong phong trong d6 phan
mg nay duoc khudy trong 16 h. Phan tng nay duogc t6i bang dung dich amoni
clorua bdo hoa va cac pha duoc phan tach. Pha nuéc dugc chiét bing dietyl ete
(2 x 10 mL) va chét chiét hitu co thu gom dugc 1am kho bang Na,SOs, loc va cb
dudi ap sudt giam. Sau d6, nguyén liéu dic duoc sic ky (100% hexan—20%
EtOAc-hexan) dé thu dugc tert-butyl (7S)-3-[(tert-butyldimetylsilyl)oxy]-7- clo-
7-[(1R2R,68S,8R)-6,9,9-trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,0>°]decan-4-
yl]heptanoat LI (740 mg, 1,40 mmol, hiéu suit 67,2%).
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Budc 6

Hop chét trung gian clo ¢6 céng thic LI (727 mg, 1,37 mmol) trong THF
(7 mL) duoc 1am lanh xudng -78°C trong méi trudng nito. Dung dich chira IM
dung dich LiHMDS trong THF (1,37 mL, 1,37 mmol) dugc thém vao tir tir & -
78°C. Khi thém xong, binh phan tmg dugc gia nhiét dén nhiét d6 trong phong.
Sau khi khudy & nhiét do trong phong trong 16 h, hdn hop phan tmg niy dugc
¢ dudi chan khong va hexan (20 mL) duoc thém. Mudi lithi két tia duoc loc
hét qua dém xelit, rira bang hexan nita va nudc loc thu gom dugc cb trong chan
khéng d& tao ra tert-butyl (7S)-7-[bis(trimetylsilyl)amino]-3-[(tert-
butyldimetylsilyl)oxy]-7-[(1R,2R,6S,8R)-6,9,9-trimetyl-3,5-dioxa-4-
boratrixyclo[6,1,1,0*°]decan-4-yl]heptanoat thd c6 cong thirc LII.

Buéce 7

Dung dich dugc khudy chira axit 2-thiophenaxetic (232 mg, 1,64 mmol)
trong DCM (45 mL) & 0°C trong méi truong nito duge thém EDCI (391 mg,
2,05 mmol) va HOBT (221 mg, 1,64 mmol). Sau khi khudy & 0°C trong 30 phtt,
dung dich chtra hop chét trung gian bis-silyl amit LII (1,37 mmol) trong DCM
(10 mL), tiép d6 1a N-metyl-morpholin (0,3 mL, 2,74 mmol) dugc thém 1an luot
vao & 0°C. Khi thém xong, binh phan tng dugc gia nhiét dén nhiét d6 trong
phong. Sau khi khudy & nhiét do trong phong qua dém, hdn hgp phan ttng nay
duoc rira bang nude, 1am khd va co trong chan khéng. Cin duoc tinh ché bing
sic ky cot (100% DCM—50% EtOAc/DCM) dé tao ra tert-butyl (7S)-3-[(tert-
butyldimetylsilyl)oxy]-7-[2-(thiophen-2-yl)axetamido]-7-[(1R,2R,6S,8R)- 6,9,9-
trimetyl-3,5-dioxa-4- boratrixyclo[6,1,1,0>°]decan-4-yl]heptanoat LIII (340 mg,
0,54 mmol, hiéu suét 39,4% cho 2 budc).

Budc 8

Dung dich chtra amit LIII (300 mg, 0,47 mmol) trong 1,4-dioxan (9 mL)
duoc thém 9 mL 3N HCL Hdn hop phan tng nay duge dun néng dén hdi huu
trong 90 phut. Sau d6, hdn hop phan tng dugc 1am lanh dugc pha lodng véi
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nude (10 mL) va dugc chiét bang dietyl ete (2 x 10 mL). Lép nude dwoc cd dé
tao ra chit ran nhét, chét rén nay dugc tao hdn hop ddng s6i véi MeCN (3 X 10
mL). Cin duogc hoa tan trong 40% dioxan-nuéc va lam déng kho nhanh dé tao ra
axit 2-((3R)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-oxaborepan-7-
yl)axetic 63 1 chat rin mau tring nho (100 mg, 32,1 mmol, hiéu suit 68,4%).
'H NMR (CD;0D) & ppm 1,21-1,38 (m, 2H), 1,42-1,60 (m, 2H), 1,60-1,72 (m,
1H), 1,80-1,94 (m, 1H), 2,32-2,47 (m, 2H), 2,54-2,58 (dd, /=15 Hz, /=6 Hz,
1H), 3,97-3,98 (d, /=8 Hz, 1H), 4,05 (s, 2H), 6,97-7,01 (m, 1H), 7,02-7,10 (m,
1H), 7,33-7,37 (m, 1H); ESIMS phat hién dbi véi C;3H;sBNOsS m/z 294,0 (M-
H,0)".

Piédu ché axit 2-((3R)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-2,3,4,7-
tetrahydro-1,2-oxaborepin-7-yl)axetic 64. Piéu ché hop chit 64 dugc néu trong
So dd 12 va Vidu 4.

So do 12

X o _ (9)-Pinandiol ‘/—>_>*°'BU TBSCI Im ‘/’>_>\"°t3”
Bo THF

HO” "o O'Bu TBSO
XLvii

DCM. n-BuLI
THF, -100°C
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Vidu 4
Budce 1

Dung dich dugc khudy chira fert-butyl 2-(2-hydroxy-3,6-dihydro-2H-1,2-
oxaborinin-6-yl)axetat XLVII (770 mg, 4,58 mmol) trong THF (25 mL) duogc
thém (1S,2S,3R,55)-2,6,6-trimetylbixyclo[3,1,1]heptan-2,3-diol (980 mg, 4,58
mmol) & nhiét d6 trong phong. Hon hop phan tmg nay duge khudy trong 16 h va
¢o trong chan khéng. Can dugc tinh ché bang sic ky cot (100% hexan—30%
EtOAc/hexan) trén silicagel @& tao ra fert-butyl (4Z)-3-hydroxy-6-
[(IR,2R,68S,8R)-6,9,9-trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,0>®]decan-4-
yl]hex-4-enoat LIV (1 g, 2,75 mmol, hi€u suét 59,9%).

Budce 2

Dung dich chta rugu LIV (650 mg, 1,78 mmol) trong DMF (10 mL)
dugc thém imidazol (484 mg, 7,12 mmol), tiép d6 thém TBDMSCI (534 mg,
3,56 mol). Hon hop phan g nay dugc khudy & nhiét d6 trong phong trong 16 h
va cb trong chan khong. Huyén phu dic mau tring duoc hoa tan trong 100 mL
EtOAc va rira bing nuéce (2 X 10 mL), nudc mubi va 1am khoé (Na,SO,). Chét
chiét hitu co duoc ¢6 dudi chan khéng va cin duge tinh ché bing sic ky cot
(100% hexan—20% EtOAc/hexan) trén silicagel dé& tao ra tert-butyl (4Z)-3-
[(fert-butyldimetylsilyl)oxy]-6-[(1R,2R,6S,8R)-6,9,9-trimetyl-3,5-dioxa-4-
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boratrixyclo[6,1,1,0*°]decan-4-yl]hex-4-enoat LV (800 mg, 1,67 mmol, hiéu
suat 93,9%).

Budce 3

Dung dich chita DCM (0,3 mL, 4,68 mmol) trong THF (8 mL) & -100°C
dugc thém tur tir 2,5M n-butyl lithi trong hexan (1,12 mL, 2,8 mmol) trong m6i
trudng nito va xudi theo thanh trong ctia binh trong khi van gift nhiét d6 dudi -
90°C. Két tiia mau trang thu duoc dugce khudy trong 30 phut trude khi thém hop
chét ¢6 cong thie LV (1,12 g, 2,34 mmol) trong THF (3 mL) & -90°C va phan
mg ndy duogc gia nhiét dén nhiét d6 trong phong trong dé phan tng nay dugc
khudy trong 16 h. Phan umg nay duoc t6i bang dung dich amoni clorua bdo hoa
va céc pha duge phan tach. Pha nuéc dugc chiét bang dietyl ete (2 x 10 mL) va
chét chiét hitu co thu gom dugc 1am khd bing Na,SO4, loc va co dudi ap sudt
giam. Sau d6, nguyén liéu ddc dugc sic ky (100% hexan—20% EtOAc/hexan)
dé thu duoc tert-butyl (4Z,7S)-3-[(tert-butyldimetylsilyl)oxy]-7-clo-7-
[(1IR,2R,6S,8R)-6,9,9-trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1,0>°]decan-4-
yl]hept-4- enoat LVI (820 mg, 1,56 mmol, hiéu sut 66,5%).

Budc 4

Hop chit trung gian clo LVI (790 mg, 1,49 mmol) trong THF (10 mL)
duoc 1am lanh xubng -78°C trong méi trudng nito. Dung dich chira 1M dung
dich LIHMDS trong THF (1,5 mL, 1,5 mmol) dugc thém vao tir tir & -78°C. Khi
thém xong, binh phan ng duoc gia nhiét dén nhiét d6 trong phong. Sau khi
khudy & nhiét d6 trong phong trong 16 h, hdn hop phan tng nay duoc cd dudi
chan khong va hexan (20 mL) duoc thém vao. Mubi lithi két tda duoc loc hét
bang dém xelit, rira bang hexan nita va nudc loc thu gom duoc cb trong chin
khong d& tao ra tert-butyl (4Z,7S)-7-[bis(trimetylsilyl)amino]-3-[(ters-
butyldimetylsilyl)oxy]-7-[(1R,2R,6S,8R)-6,9,9-trimetyl-3,5-dioxa-4-
boratrixyclo[6,1,1,0*°]decan-4-y1]hept-4- enoat thd LVIL.
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Buéce 5

Dung dich dugc khudy chira axit 2-thiophenaxetic (252 mg, 1,78 mmol)
trong DCM (35 mL) & 0°C trong m6i trudng nito dugc thém EDCI (426 mg,
2,23 mmol) va HOBT (240 mg, 1,78 mmol). Sau khi khudy & 0°C trong 30 phit,
dung dich chita hgp chét trung gian bis-silyl amit thé LVII trong DCM (10 mL),
tiép d6 13 N-metyl-morpholin (0,32 mL, 3 mmol) dugc thém 14n luot vao & 0°C.
Khi thém xong, binh phan Uing dugc gia nhiét dén nhiét @6 trong phong. Sau khi
khudy & nhiét d6 trong phong qua dém, hdn hop phan tmg nay dugc rira bing
nuée, 1am khé va cb trong chin khoéng. Cin duoc tinh ché bing sic ky cot
(100% DCM—25% EtOAc/DCM) dé tao ra tert-butyl (4Z,7S)-3-[(tert-
butyldimetylsilyl)oxy]-7-[2-(thiophen-2- yl)axetamido]-7-[(1R,2R,6S,8R)-6,9,9-
trimetyl-3,5-dioxa-4-boratrixyclo[6,1,1 ,02’6]decan-4-yl]hept—4-enoat LVII (600
mg, 0,95 mmol, hiéu sudt 63,7% cho 2 budc).

Budc 6

Dung dich chira amit LVIII (100 mg, 0,15 mmol) trong anisol (5 mL) &
0°C duoc xiur ly be°1ng dung dich axit trifloaxetic néng do 90% duoc lam lanh
trude (10 mL). H3n hop phan tmg nay duoc gia nhiét dén nhiét d6 trong phong
va khudy trong 16 h. H6n hop nay duoc 1am bay hoi trong chan khong, tao hdn
hop d6ng s6i véi MeCN (3 X 5 mL). Cin dugc danh séng trong nude (10 mL)
va ete (10 mL). Pha nudc dugc tach, rira bang ete (2 X 5 mL) va siy & nhiét do
thdp dé tao ra chit rdn min axit 2-((3R)-2-hydroxy-3-(2-(thiophen-2-
yl)axetamido)-2,3.,4,7-tetrahydro-1,2-oxaborepin-7-yl)axetic 64 (15 mg, 0,05
mmol, hiéu suét 32,3%). "H NMR (CD;0D) & ppm 2,23-2,35 (m, 2H), 2,40-2,61
(m, 2H), 2,76-2,83 (m, 1H), 3,96-4,03 (m, 1H), 4,10 (s, 2H), 5,34-5,40 (m, 1 H),
5,53-5,74 (m, 1H), 6,97-7,08 (m, 2H), 7,32-7,39 (m, 1H); ESIMS phat hién d6i
v6i C3H 6BNOsS m/z 292 (M-H,0)".

Pidu ché etyl 2-((3R,6S)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetat 65. Quy trinh diéu ché hop chit 65 dugc néu trong So
dd 13 va Viduss.
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Vidu5
Budce 1

Dung dich chira hop chit c¢6 cong thirc 5 (400 mg, 1,35 mmol) trong 4
mL etanol tuyét d6i dugc thém 1M HCI khan trong EtOAc (4 mL, 4 mmol).
Phan tng ndy dugc khudy & nhiét do trong phong trong 16 h. Hdn hop nay
dugc ¢ va tao hdn hop ddng s6i v&i axetonitril (3 X 10 mL) dé tao ra chét rén
nhét. Ete (10 mL) dugc thém vao chét rin nhét da dugc tao hdn hop ddng s6i va
két tia thu duoc duoc loc. Chét rin d3 loc dugc rira bing ete nita (5 mL) va 1am
kho @& tao ra etyl 2-((3R,6S)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-1,2-
oxaborinan-6-yl)axetat 65 (300 mg, 0,92 mmol, hiéu suit 68,5%). '"H NMR
(CDs;0D) 6 ppm 0,98-1,09 (q, /=14 Hz, 1H), 1,23-1,26 (t, /=7 Hz, 3H), 1,49-
1,54 (dd, /=14 Hz, J=3 Hz, 1H), 1,57-1,64 (dt, /=11 Hz, /=2 Hz, 1H), 1,72-1,78
(brd, J=14 Hz, 1H), 2,24-2,28 (dd, J=15 Hz, J=6 Hz, 1H), 2,34-2,39 (dd, J~=15
Hz, J=8 Hz, 1H), 2,63 (brs, 1H), 3,99 (s, 2H), 4,07-4,13 (q, /=4 Hz, 3H), 6,99-
7,01 (t, /<4 Hz, 1H), 7,05-7,06 (d, /=3 Hz, 1H), 7,35-7,36 (dd, /=5 Hz, J=1,3
Hz, 1H); ESIMS phét hién ddi v6i C14H2BNOsS m/z 308,1 (M-H,0)".

Pidu ché axit 2-((3R,7R)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-
2,3,4,7-tetrahydro-1,2-oxaborepin-7-yl)axetic 67. Quy trinh diéu ché hop chit
67 duoc néu trong So @6 14 va Vi du 6.
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Puogc didu ché bit dau tir (R)-fert-butyl 3-hydroxypent-4-enoat tinh khiét
vé mit ddng phéan dbi anh [J. Am. Chem. Soc. (2007), 129, 4175-4177] theo quy
trinh dugc md ta trong bude 1 néu trén cua Vi du 3
Cac bude tir 2 dén 7

Pugc didu ché theo quy trinh duge md ta trong cic bude tir 1 dén 6 néu
trén trong Vi du 4.

Chét rén min mau tring (23 mg, 0,074 mmol, hiéu suit 47%). '"H NMR
(CD;0D) & ppm 2,29-2,31 (m, 1H), 2,40-2,68 (m, 4H), 4,10 (m, 2H), 4,74-4,82
(m, 1H), 5,35-5,38 (m, 1H), 5,53-5,58 (m, 1H), 6,98-7,05 (m, 2H), 7,32-7,36 (m,
1H); ESIMS phat hién ddi véi C13H;sBNOsS m/z 292 (M-H,0)".

Piéu ché axit 2-((3R,7S)-2-hydroxy-3-(2-(thiophen-2-yl)axetamido)-
2,3,4,7-tetrahydro-1,2-oxaborepin-7-yl)axetic 68. Quy trinh diéu ché hop chét
68 dugc néu trong So dd 15 va Vidu 7.

-92-



19985

So dd 15

S
)\ 4 [o]
j 0 Chét xiic téc Grubb (ﬁ 0 o m Seon
/U\O'Bu DCM, héi luu =N ‘l")LO‘Bu T N - sy

?
_B + “u,
0 HO HO" O N -
)\ X Budc 2-7 HO

XLV LXI LXII 68

Vidu7
Buée 1

Puoc didu ché bét du tir (S)-ters-butyl 3-hydroxypent-4-enoat tinh khiét
vé mat ddng phan dbi anh [J. Med. Chem., (2010), 53, 4654—4667] theo quy
trinh dugc mo ta trong budc 1 néu trén cua Vi du 3
Céc bude tir 2 dén 7

Pugc diéu ché theo quy trinh duoc md ta trong cac bude tir 1 dén 6 néu
trén trong Vi du 4.

Chét rén min mau tring (45 mg, 0,146 mmol, hiéu suit 39%). "H NMR
(CDs0D) 6 ppm 2,15-2,18 (m, 1H), 2,29-2,38 (m, 2H), 2,66-2,72 (m, 2H), 3,88-
3,91 (m, 1H) 4,00 (s, 2H), 5,24-5,27 (m, 1 H), 5,57-5,63 (m, 1H), 6,87-6,96 (m,
2H), 7,24-7,28 (m, 1H); ESIMS phét hién dbi véi Ci3H¢BNOsS m/z 292 (M-
H,0)".

Didu ché axit 2-((3R,6S)-3-(benzyloxycacbonylamino)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic 69. Quy trinh diéu ché hop chit 69 dugc néu trong So dd
16 va Vidu 8.
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Vidu 8
Budce 1

Dung dich chira bis-silyl amit XLI (0,2 mmol) trong DCM (5 mL) dugc
lam lanh xubng 0°C va benzyl cloroformat (0,056 mL, 0,4 mmol) duoc thém
vao. Sau d6, bé 1am lanh duoc iy ra va dung dich ndy duoc khudy & nhiét do
mdi trudng trong 16 h. Phan tng nay duogc toi bang nudc va duoc chiét hai 1an
bing EtOAc. Lép hitu co duoc thu gom, rira bang nuée, nuéec mudi, lam kho
(Na,SO4) va ¢b trong chan khéng dé tao ra ddu mau vang nhat 13 san phim thé.
Cian duoc sic ky trén cot silic oxit (100% DCM—40% EtOAc/DCM) dé tao ra
carbamat c6 cong thirc LXIII (90 mg, 0,143 mmol, hi¢u suét 7 1,5%).
Budéc 2

Dung dich chira carbamat LXIII (70 mg, 0,11 mmol) trong anisol (5 mL)
& 0°C duoc xir Iy bang dung dich axit trifloaxetic ndng d6 90% duoc lam lanh
trude (10 mL). Hon hop phan tmg nay duoc gia nhiét ¢én nhiét d6 trong phong
va khudy trong16 h. Hon hop nay dugc 1am bay hoi trong chén khéng, tao hdn
hop ddng s6i v6i MeCN (3 X 5 mL). Cin dugc dénh séng trong nuée (10 mL)
va ete (10 mL). Pha nuéc duge tach, rira bing ete (2 X 5 mL) va sdy & nhiét do
thAp dé tao ra axit 2-((3R,6S)-3-(benzyloxycacbonylamino)-2-hydroxy-1,2-
oxaborinan-6-yl)axetic 69 la chit rdn min (10 mg, 0,033 mmol, hiéu suét
29,6%). ESIMS phat hién d6i véi C14H;sBNOS m/z 289,9 (M-H,0)".

Céc hop chat sau dugc diéu ché theo quy trinh dwoc mo ta trong Vi du 8

néu trén.
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Axit 2-((3R,6S)-2-hydroxy-3-(isobutoxycacbonylamino)-1,2-oxaborinan-
6-yl)axetic 70 13 chét rdn mau tring nho (20 mg, 0,073 mmol, hidu suét 27%).
'H NMR (CD;0D) & ppm 0,95 (d, /=7 Hz, 6H), 1,62-1,67 (m, 1H), 1,70-1,75
(m, 2H), 1,87-1,90 (m, 2H), 2,42-2,60 (m, 3H), 3,77-3,86 (m, 2H), 4,35-4,38 (m,
1H); ESIMS phat hién d6i véi Ci1HaBNOgS m/z 256 (M-H,0)".

Pidu ché axit 2-((3R,6S)-2-hydroxy-3-(phenylsulfonamido)-1,2-
oxaborinan-6-yl)axetic 71. Quy trinh diéu ché hop chét 71 dugc néu trong So dd
17 vaVidu9.

Sodod 17
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!

Vidu9
Buéc 1-2

Pugc diéu ché theo quy trinh dugc mo ta trong cac budce tir 1 dén 2 cia
Vi du 8.

Chét rin mau tring nhd (30 mg, 0,096 mmol, hiéu suit 43%). 'H NMR
(CD;0D) & ppm 1,57-1,83 (ddy m, 4 H), 2,49-2,71 (ddy m, 3H), 4,35-4,89 (m,
1H), 7,51-7,59 (m, 3H), 7,85-7,89 (m, 2H); ESIMS phé4t hién dbi véi
C1,H6BNOS m/z 296,1 (M-H,0)".
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Piéu ché axit 2-((3R,6S)-2-hydroxy-3-(3-phenylureido)-1,2-oxaborinan-
6-yl)axetic 72. Quy trinh diéu ché hop chét 72 dugc néu trong So dd 18 va Vi
du 10.
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Vidu 10
Budce 1

Dung dich chtra bis-silyl amit XLI (0,2 mmol) trong DCM (5 mL) & 0°C
dugc thém dung dich chta TFA trong hexan (0,6 mmol). Phan tmg nay dugc
khudy & 0°C trong 20 phut truéc khi thém phenyl isoxayanat (0,04 mL, 0,4
mmol), tiép d6 thém N,N-diisopropyletylamin (0,18 mL, 1 mmol). Sau d6, bé
lam lanh duoc 13y ra va dung dich ndy duogc khudy & nhiét d6 méi trudng trong
16 h. Phan tng nay dugc t6i bing nudce va duge chiét hai 1an bang EtOAc. Lép
hitu co dugce thu gom, rira béng nuée, nude mudi, lam kho (Na;SOy) va co trong
chan khéng dé tao ra ddu mau vang nhat 13 san phdm thé. Cin dugc séc ky trén
¢t silic oxit (100% DCM—25% EtOAc/DCM) d tao ra ure tinh khiét (50 mg,
0,081 mmol, hiéu sut 40,7%).
Budc 2

Viéc khtr bao vé dugc thuc hién theo quy trinh néu trén trong budc 2 cia
vi dy 8 dé tao ra axit 2-((3R,6S)-2-hydroxy-3-(3-phenylureido)-1,2-oxaborinan-
6-yl)axetic 72 & dang chit rin mau tring (20 mg, 0,068 mmol, hiéu suét 86%).
'H NMR (CD;0D) & ppm 1,24-1,31 (m, 1H), 1,56-1,64 (m, 2H) 1,78-1,81 (m,
1H), 2,36-2,40 (dd, /=15 Hz, J=6 Hz, 1H), 2,46-2,58 (dd, J=13 Hz, /=7 Hz,
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1H), 2,68-2,71 (m, 1H), 4,07-4,12 ( m, 1H), 7,15-7,18 (m, 1H), 7,34-7,37 (m,
4H); ESIMS phat hién ddi v&i C3H7BN,Os m/z 275,1 (M-H,0)".

Hop chét c6 cong thirc (I) minh hoa dugc néu trong bang 1. Mot vai ciu
trac duge thé hién véi clu hinh x4c dinh & tAm 1ap thé dugc chon nhung héa hoc
lap thé duoc thé hién khéng duogc hiéu 13 1am giéi han va tat ca cac chit déng
phén lap thé c6 thé cua ciu truc duge thé hién déu dugc coi 1a duge bao gbdm &
day. Hop chat c6 ciu hinh tuyét d6i va twong dbi bat ky & tam 14p thé nay ciing
nhu hdn hop céc chit ddng phan d6i anh va ddng phan khong d6i quang cua ciu

triic bat ky dugc dua ra ciing dugc bao gém & day.
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Vidull

Hiéu luc va phd cta chat tc ché B-lactamaza dugc x4c dinh bang cach
danh gia hoat tinh ting cudng hiéu luc cta thubc khang sinh.

Téac dung ting cudng hiéu luc duoc quan sat boi viée giam ndng dd tc
ché t6i thiéu cta thudc khang sinh B-lactam véi sy c6 mit cta chét e ché B-
lactamaza (B-lactamase inhibitor: BLI). Hoat tinh ctia BLI két hop véi
ceftazidime hodc biapenem dugc danh gid bang thir nghiém ban co
(Antimicrobial Combinations. In Antibiotics in Laboratory Medicine, Ed. Victor
Lorian, M.D., Fourth edition, 1996, pp 333-338) béng cach st dung phuong
phép pha logng vi phan méi trudng 16ng duoc thuc hién nhu duge khuyén céo
béi Uy ban qubc gia vé& cac tiéu chudn thir nghiém 1am sang ((National
Committee for Clinical Laboratory Standards: NCCLS). 1997. Methods for
Dilution of Antimicrobial Susceptibility Tests for Bacteria That Grow
Aerobically - Fourth Edition; Approved Standard. NCCLS Document M7-A4,
Vol 17 No.2). Trong thr nghiém nay, pha lodng nhiéu 14n hai dugc chit, cu thé
l1a BLI va B-lactam (ceftazidime hoéc biapenem), dugc thir nghi€ém, mot minh va
trong hdn hop, & ndng d6 bang, 16n hon va thip hon ndng dd e ché tdi thiéu
(minimal inhibitory concentration: MIC) tuong g cta ching. BLI dugc hoa
tan trong 10% DMSO & 10 mg/mL. Dung dich gbc con dugc pha lodng, theo
nhu cdu thr nghiém cu thé, trong moéi trudng 1éng Mueller Hinton (Mueller
Hinton Broth: MHB). Dung dich gbc ¢6 thé duoc bao quan & -80°C.

Thtr nghi€ém ban co (checkerboard: CB) dugc thuc hién trong dia vi
chuén d6. Ceftazidime hoic biapenem dugc pha logng theo truc x, mdi cdt bao
gdm mét ndéng d6 thudc khang sinh. BLI duoc pha lodng theo truc y, mi hang
bao gdm mét ndng d6 bang nhau ciia BLI. Két qua ciia cac thao tac nay 13 mbi
16 trong dia vi chudn d6 chita duy nhit mot hn hop ndng d6 cua hai chét nay.
Thr nghiém nay dugc thuc hién trong MHB véi luong cr?iy vi khuén cudi 13 5 x
105 CFU/mL (tr gibng nudi cdy du giai doan logarit). Pia vi chudn d dugc 0
trong 20 h & 35°C va dugc doc béng cach sir dung by doc dia vi chuin do

(Molecular Devices) & 650 nm ciing nhu quan sat bang mét thudng bang cach sir
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dung guong doc dia vi chuén d6. Tri s6 MIC duoc xéc dinh 13 néng d6 thudc
khang sinh thip nhét, trong hén hop, ma tai d6 su phat trién nhin thiy duoc cua
sinh vét bi &c ché hoan toan. Hoat tinh cta BLI dugc bao céo 14 MPCS8, hoic
ndng do ting cudng hidu lyc téi thidu dé 1am giam MIC cia thubc khang sinh 8
lan.

Su tang cuong hiu luc cua Ceftazidime dugce thir nghi€ém & cac ching vi
khudn khac nhau ma khéng véi ceftazidime do sy biéu hién cua enzym thuy
phan B-lactamaza. Danh sich céc chung dugc st dung trong thir nghi€ém ban co
chtra B-lactamaza thudc tAt ca cac nhém enzym da biét nay: A, B, C va D. Hoat
tinh ctia hop chat 1 dugc thir nghiém & ndng d6 tdi da 13 40 ug/mL. G ndng d6
nay, hop chat khong thé hién su &c ché qua trinh phat trién cta vi khudn duoc
thir nghiém bét ky, tuy nhién & ndng d6 thap 13 0,6 pg/mL hop chit lam giam tri
s6 MIC d6i véi ceftazidime 8 14n & mét vai vi khun (bang 2). Dua vao két qua
cta thir nghiém CB, hop chét 1 c¢6 hoat tinh ting cudng hiéu luc cia p-lactam
phé rong chéng lai cac chung bidu hién B-lactamaza. Hop chat 1 13 hitu hiéu
nhit chdng lai cac chiing biéu hién KPC va cic enzym nhém A khac (CTX-M-
3), va mot vai enzym nhém C (MIR-1, CMY-2), va nhém D (OXA-2) .

Bang 2
Chuing Sinh vat Mo ta PCR Nhom | MPCS8

Kp10gs | Klebsiella ESBL CTX-M-14 A zZ
pneumomae

Kp1ogy | Klebsiella ESBL CTX-M-15 A | Y
pneumoniae

EC1008 Escherichia‘ coli ESBL CTX-M-3 A X

KP1004 Klebsiellq Serin carbapenemaza KPC-2 A X
pheumoniae

KP1008 Klebsiellq Serin carbapenemaza KPC-2 A X
pneumoniae

EC1007 | Escherichia coli Serin carbapenemaza KPC-3 A X

kp1o10 |Klebsiella ESBL SHV-12 A Y
pneumomae
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Chung Sinh vat Mo ta PCR Nhém | MPCS8
Kpio1p |Klebsiella ESBL SHV-18 A Y
prneumoniae
ec306 Escherichia coli ESr]?L dirge mb 14 déu SHV-2 A Y
ec307 Escherichia coli SHY ESBL thong SHV-4 A Y
thuong
ec308 | Escherichia coli | SHLY ESBL thong SHV-5 A | v
thudng
EC1009 | Escherichia coli ESBL TEM-10 A 4
ec302 Escherichia coli E/ISyBL thong thuong & TEM-10 A Z
EC1012 | Escherichia coli ESBL TEM-12 A Y
ec303 Escherichia coli EISyBL thong thudng & TEM-12 A Y
EC1011 | Escherichia coli ESBL TEM-26 A Z
ec304 | Escherichia coli ffyBL thong thudmg & | 1y o6 Al z
ec300 | Escherichiacoli | LoD thongthuong & | ppy 5 A | Y
Phap .
ec301 Escherichia coli ESBL TEM-6 A Z
CF1000 | Citrobacter freundii | Bicv bién AmpC qué c | v
muc
ECL1003 Enterobacter Bl,eu hién AmpC qua C 7
cloacae muc
ec310 Escherichia coli Amp-C gidng E. cloacae | ACT-1 C X
EC1004 | Escherichia coli pAmpC CMY-2 C X
EC1010 | Escherichia coli pAmpC CMY-6 C Y
EC1014 | Escherichia coli pAmpC DHA-1 C Z
EC1006 | Escherichia coli pAmpC FOX-5 C Y
EC1016 | Escherichia coli pAmpC FOX-5 C Z
ec309 Escherichia coli Amp-C gidng E. cloacae | MIR-1 C X
KP1007 Klebsiellq ESBL OXA-10, D v
pneumoniae qnrB4

-108-




Chung Sinh vat Mo ta PCR Nhom | MPC8
KX1000 |Klebsiella oxytoca | ESBL OXA-2 D X

X=MPC81a2,5 ng/mL hodc nhé hon.
Y = MPC8 16n hon 2,5 pg/mL dén 10 pg/mL.
Z =MPC8 16n hon 10 pg/mL.

Tiép theo, hoat tinh ting cudng hiéu luc cla ceftazidime ctia mot vai hop

chét este clia axit boronic vong duge thir nghiém bing cach sir dung mot danh

sach 16n cac chuing biéu hién enzym thuy phan P-lactamaza. MIC cua

Ceftazidime dugc xac dinh mot minh va véi sy ¢6 mét ciia ndng dd cd dinh cta

cac hop chét este cua axit boronic vong khac nhau. Hau hét cac hop chét duoc

thir nghiém & ndng d6 10 pg/mL. Hop chét este cua axit boronic vong c6 kha

nang lam giam MIC cua ceftazidime tir 4 &én >64 1an tuy thudc vao p-lactamaza

(Bang 3).
Bang 3
MIC cua Ceftazidime (pg/mL) cung v6i hodc khong
cung v6i hop chét este clia axit boronic vong
Ching Sinh vét M6 ta PCR | Nhém
Hop Hop Hop Hop Hop
M6t | chat3 | chat4 | chat5 | chat6 | chat7
minh | ¢ 10 610 610 & 10 10
pg/mL | pg/mL | pg/mL | pg/mL | pg/mL
kploos | Klebsiella | popy CIX- A | z | z z z z z
pneumoniae M-14
kplogg | Klebsiella | popy CIX- 1 A | z | z z z z z
preumoniae M-15
Kpl00s | Klebsiella ESBL CIX- 1 A Y X X X X ND
pneumoniae M2
EClo0g | EScherichia | popr CIX-\ A | 2z | ¥ Y Y Y z
coli M3
palogy | LSeudomonas | popy GES- | A | z | z z z z z
aeruginosa 1
KP1004 Klebsiella. Serin KPC- A 7z % % v v 7z
pneumoniae | carbapenemaza | 2
KP1008 Klebsiellq Serin KPC- A % X X X X 7
pneumoniae carbapenemaza | 2
EC1007 Escﬁerichia Serin KPC- A 7z X X X X 7
coli carbapenemaza | 3
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MIC cua Ceftazidime (ng/mL) cing véi hodc khong
cung véi hgp chat este ciia axit boronic vong
Ching Sinh vt Mb ta PCR | Nhom
Hop Hop Hop Hop Hop
Mot | chat3 | chat4 | chat5 | chat6 | chat7
minh | ¢ 10 ¢ 10 ¢ 10 o 10 610
pg/mL | pg/mL | pg/mL | pg/mL | pg/mL
kpiog | Klebsiella | gopp SHV-1 0 | 2 | z z Y Y z
pneumoniae 12
kpio1y | Klebsiella | popp SHV-11 A | 2z | z z Y Y z
pheumoniae 18
ec306 | Lscherichia | ESBLduge | SHV- |, | 7 | 7 z z z z
coli moé tad dautién | 2
c307 Esc'herichia SI—}V ESB‘L SHV- A 7z 7 7z v 7z 7
coli thong thuong 4
c308 Escﬁerichia SI-}V ES]S:L SHV- A 7 7 7 7z 7z 7z
coli thong thuong 5
kpio1l | Klebsiella | popp SHV-1 A | v | x X X X | ~ND
pneumoniae 5
EClo0o | EScherichia | popy TEM- 1y z z z z z z
coli 10
c302 Esc.herichia ES]?L t}’fong~ TEM- A 7z 7 7z 7 7z 7
coli thuong ¢ My 10
BClo12 | DScherichia | popp TEM-1 s |z | z z Y Y z
coli 12
Escherichia ESBL thong TEM-
ec303 | Lon thudng 6 My | 12 ALz 2 z Y Y z
ECl011 | LScherichia | popp IEM-\ a2z | 2z z z z z
coli 26
e300 Escﬁerichia ES]?L t}}ong ' TEM- A 7z 7 7z v 7z 7
coli thuong & Phap | 3
ec301 Escherichia | popp TEM-1 y |z | z z z z z
coli 6
Kpio14 | Klebsiella | Plactamaza 1y, 40 g | 7z | g z z z | ND
pneumoniae kim loai
Citrobacter Biéu hi¢n
CF1000 .. AmpC qué C Z Z Z Y Y Z
freundii .
muc
Citrobacter Biéu hién
CF1001 . AmpC qua C z v/ z Y Y ND
freundii .
mic
Enterobacter Biéu hién
ECL1002 AmpC qua C z z Y Y Y z
cloacae mitc
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MIC cua Ceftazidime (ng/mL) cing v6i hodc khong
cung v6i hop chét este cua axit boronic vong
Chiing Sinh vt M6 ta PCR | Nhém
Hop Hop Hop Hop Hop
Mot | chat3 | chiat4 | chat5 | chat6 | chat7
minh | & 10 610 410 610 610
pg/mL | pg/mL | pg/mL | pg/mL | pg/mL
Enterobacter Biéu hi¢n
ECL1003 AmpC qua C Z zZ Z Z zZ ND
cloacae ,
mirc
c310 Escﬁerichia Amp-C giong ACT- C 7z v v X X 7z
coli E. cloacae 1
EC1004 fjlcihe”cm“ pAmpC gMY' c |z | v Y Y Y z
SA1000 Salmonella pAmpC SMY- C zZ zZ Y Y X ND
gplo13 | Klebsiella 1\ oc MY-1 o | 2z | 2z Y Y Yy | ™
pneumoniae 2
Ecloto | Escherichia | 4 oc CMY- | | 2 z Y Y Y z
coli 6
EC1014 iﬁ?aﬂ%w pAmpC ?HA’ c | z | ¥ Y X X z
BCl006 | DScherichia | o\ oc FOX-1 ¢ | 2z | v z Y Y z
coli 5
ECl016 | DScherichia |\ e FOX- 1 ¢ z z z z z ND
coli 5
c309 Escﬁerichia Amp-C giong | MIR- C 7z % % X X 7z
coli E. cloacae 1
PAM2005 | [Seudomonas | C z z z z z z
aeruginosa
PAM2035 | Fseudomonas | ampC C v/ z v Y Y z
aeruginosa mexA:tet
kploo7 | Klebsiella ) popy OXA- | 'p | z | z z Y Y z
pneumoniae 10
kx1000 | Klebsiella ESBL OXA- | p z z Y Y Y Y
oxytoca 2
AB1054 Acinetobq?ter OXA- OXA- D 7 7 7 7 7 7
baumannii carbapenemaza | 23
AB1052 Acinetobq.cter OXA- OXA- D 7 7 7 7 7 ND
baumannii carbapenemaza | 24
AB1057 Acinetobaﬂcter OXA- OXA- D 7z 7 7z 7 7z 7
baumannii carbapenemaza | 58

X=MICIa 1 pg/mL hodc nho hon.
Y = MIC 16n hon 1 pg/mL dén 8 ng/mL.
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Chung

Sinh vat

MIC cua Ceftazidime (ng/mL) cing v6i hodc khong
cung v6i hop chat este cla axit boronic vong

PCR | Nhém

Mot
minh

Hop Hop
chit3 | chit4
610 610
pg/mL | pg/mL

Hop
chét 5
410
pg/mL

Hop Hop
chit6 | chét7
410 & 10
pg/mL | pg/mL

Z =MIC 16n hon 8 pg/mL.
ND = Khéng dugc xac dinh.

Biapenem 1a carbapenem B-lactam; chi cac B-lactamaza dugc chon méi

c6 su d& khang d6i voi nhém thubc khang sinh nay. Trong sb d6 1a Serin

carbapemenasza thudc nhom A va nhém D. Sy tdng cudng hiéu luc cua

biapenem dugc thir nghiém & cac chiing bi€u hién cac carbapenemaza khac nhau

tir cac nhém nay bang cach sir dung thir nghiém CB. Céc hop chét este cla axit

boronic vong khac nhau thé hién sy ting cuong dang ké hiéu luc cua biapenem

chdng loai cac chung biéu hién carbapenemaza nhém A: MPC8 (ndng d6 tang

cudng hiéu luc t6i thiéu ctia hop chit este ciia axit boronic vong (pg/mL) dé 1am

giam MIC cua Biapenem 8 14n) nim trong khoang tir 0,02 pg/mL dén 0,16

ng/mL (bang 4). Hop chét este ciia axit boronic vong c6 kha ning 1am giam
MIC ciia biapenem t5i da 1000 14n (bang 4).

Bang 4
Ching Sinh vat Mo ta PCR |Nhom chat MPCS8

Serin

ECL1004 | Enterobacter cloacae NMC-A | A Y
carbapenemaza

EC1007 | Escherichia coli Serin KPC3 | A X
carbapenemaza

KP1004 | Klebsiella pneumoniae Serin KPC-2 A Y
carbapenemaza

SM1000 | Serratia marcescens | SR SME2 | A Y
carbapenemaza
Serin

ECL1004 | Enterobacter cloacae NMC-A| A Y
carbapenemaza

EC1007 | Escherichia coli Serin KPC3 | A X
carbapenemaza
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Hop

Ching Sinh vat Mo ta PCR |Nhém chat MPCS8
. . Serin
KP1004 | Klebsiella pneumoniae KPC-2 A 2 X
carbapenemaza
SM1000 | Serratia marcescens Serin SME-2 A 2 Y
carbapenemaza
Serin
ECL1004 | Enterobacter cloacae NMC-A | A 3 X
carbapenemaza
EC1007 | Escherichia coli Serin KPC3 | A 3 X
carbapenemaza
. . Serin
KP1004 | Klebsiella pneumoniae KPC-2 A 3 X
carbapenemaza
. . Serin
KP1008 | Klebsiella pneumoniae KPC-2 A 3 X
carbapenemaza
SM1000 | Serratia marcescens Serin SME-2 A 3 Y
carbapenemaza
. .. | OXA-
AB1052 | Acinetobacter baumannii OXA-24| D 3 Z
carbapenemaza
. .. | OXA-
AB1054 | Acinetobacter baumannii OXA-23| D 3 Z
carbapenemaza
: .. | OXA-
AB1057 | Acinetobacter baumannii OXA-58| D 3 Z
carbapenemaza
Serin
ECL1004 | Enterobacter cloacae NMC-A | A 4 X
carbapenemaza
EC1007 |Escherichia coli Sefin KPC3 | A 4 X
carbapenemaza
KP1004 | Klebsiella pneumoniae | > KPC-2 | A 4 X
carbapenemaza
. . Serin
KP1008 | Klebsiella pneumoniae KPC-2 A 4 X
carbapenemaza
SM1000 | Serratia marcescens Setin SME-2 A 4 X
carbapenemaza :
AB1052 | Acinetobacter baumannii OXA- OXA-24| D 4 Z
carbapenemaza
. .. | OXA-
AB1054 | Acinetobacter baumannii OXA-23| D 4 Z
carbapenemaza
AB1057 | Acinetobacter baumannii | OXA- OXA-58| D 4 Z
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Hop

Chuing Sinh vét Mo ta PCR |Nhém chat MPC8
carbapenemaza
Serin
ECL1004 | Enterobacter cloacae NMC-A A 5 Y
carbapenemaza
EC1007 |Escherichia coli Serin KPC3 | A | 5 | X
carbapenemaza
. . Serin
KP1004 | Klebsiella pneumoniae KPC-2 A 5 X
carbapenemaza
SM1000 | Serratia marcescens Serin SME-2 A 5 Y
carbapenemaza
AB1052 | Acinetobacter baumannii OXA- OXA-24| D 5 Z
carbapenemaza
: .. | OXA-
AB1054 | Acinetobacter baumannii OXA-23| D 5 Z
carbapenemaza
. .. | OXA-
AB1057 | Acinetobacter baumannii OXA-58| D 5 Z
carbapenemaza
Serin
ECL1004 | Enterobacter cloacae NMC-A| A 6 Y
carbapenemaza
EC1007 |Escherichia coli Serin KPC3 | A | 6 | X
carbapenemaza
. . Serin
KP1004 | Klebsiella pneumoniae KPC-2 A 6 X
carbapenemaza
SM1000 | Serratia marcescens Serin SME-2 A 6 Y
carbapenemaza
. .. | OXA-
AB1052 | Acinetobacter baumannii OXA-24| D 6 Z
carbapenemaza
. .. | OXA-
AB1054 | Acinetobacter baumannii OXA-23| D 6 X
carbapenemaza
AB1057 | Acinetobacter baumannii | O OXA-58| D 6 Z
carbapenemaza

X =MPC8 nh¢ hon 0,16 pg/mL.
Y =MPC812 0,16 pg/mL dén 1 pg/mL.
Z=MPC8 16n hon 1 pg/mL.
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Vidu 12

Kha ning cta chit tc ché P-lactamaza tc ché su thay phan cua
ceftazidime va biapenem dugc thir nghiém. Dich tan duoc didu ché tir vi khudn
biéu hién céc p-lactamaza khac nhau 1am nguén enzym. Dich tan cua vi khudn
duoc diéu ché nhu sau. M6t khudn lac don tir dia sach qua dém duogc chuyén
vao 5 mL mdi truong 16ng LB vi phat trién ¢én ODggo = 0,6-0,8. Tiép d6, moi
trudng nudi céy nay duogc chuyén vao 500 mL LB va phét trién dén OD¢po = 0,7-
0,9. Céc té bao duoc tao vién két bang céch ly tdm & tbc d6 5000 vong/phit
(rdto JA-14) trong 15 phit & nhiét do trong phong. Vién két dugc tao huyén phu
lai trong 10 mL PBS. Niam chu ky dong lanh-1am tan bing bing cach dit té bao
0 nhiét d§ -20°C va lam tan bang & nhiét d§ trong phong dugc ap dung. Sau
bude 1am tan bang sau cing, cac té bao duogc quay & 18K trong 30 phit va dich
nbi bé mit duoc thu gom. Dich tan ndy duoc bao quan & -20°C.

Tiép theo, hoat tinh cta dich tan vi khun duoc tdi wu hoa dé phan giai
ceftazidime va biapenem nhu sau. 50 pl dung dich dém A (50 mM Natri
Phosphat, 6 pH=7; 0.5% glucoza, 1 mM MgCl,) duoc thém vao mdi 16 trong
dia c6 96 16 trong subt véi UV. 50 ul dich tan dugc chudn d6 doc theo cot dia
96 15 dé tao ra dung dich pha lodng 2 1an cia dich tan. 100 pl dung dich dém A
duoc thém vao mdi 15, dit vao bd doc dia & 37°C va 1 trong 15 phut. 50 pl
dung dich 50 pg/mL chira ceftazidime hodc biapenem trong dung dich dém A
(duoc U trude & 37°C trong 15 phit) dugc thém vao mdi 16. Sy thiy phan
ceftazidime va biapenem lan luot duge x4c dinh & 250 nm va 296 nm. Thir
nghiém nay duge sir dung d xac dinh muc pha long dich tan t&i wu ma tao ra
duodng cong tuyén tinh ctia ddu hiéu UV tuong d6i ma 1am giam xubng OD=0,3-
0,5 trong 1 gio.

Cubi cing, kha ning cta hop chit este clia axit boronic vong tc ché su
phan giai ceftazidime va biapenem bang dich tan vi khuan dugc xac dinh. 100
ul dung dich dém A (50 mM Natri Phosphat, d0 pH=7; 0,5% glucoza, 1 mM
MgCl,) dugc thém vao mbi 18 trong dia trong sudt UV ¢6 96 15. 50 pl 6 x dung

dich chira hop chit este cia axit boronic vong trong dung dich dém A duoc
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chuén d6 doc theo cot dia 96 16 dé tao ra dung dich pha lodng gép 3 14n. 50 ul
dich tan d3 dugc pha lodng trong dung dich &ém A (mic pha loéing t6i wu dugc
xac dinh trong thir nghiém néu trén) dugc thém vao, va dia nay dugce U trong bd
doc dia & 37°C trong 15 phut. 50 ul dung dich 50 pug/mL chtra ceftazidime hoéc
biapenem trong dung dich dém A (duogc U truéc ¢ 37°C trong 15 phut) duoc
thém vao mdi 16 va mirc thuy phan ceftazidime hoZc biapenem 14n luot duoc ghi
lai & 250 nm va 296 nm. ECs, cia mirc d6 tc ché dugc xé4c dinh béng cach vé
6 thi tc d6 phén giai ceftazidime hozic biapenem so véi ndng d6 ctia hop chit
este cua axit boronic vong.

Céc két qua cua thir nghiém niy dwoc néu trong bang 5 va 6. Cac thir
nghiém nay chting minh ring hop chét dugc mé ta 13 chét &c ché véi hoat tinh

pho rong doi véi céac B-lactamaza khac nhau.

Bang 5
ICso (ng/mL) ctia mirc d6 e
Ching | Sinh vt M5 ta PCR | Nhém | ché sy thily phén Ceftazidime
Tazobactam |3 |4 | 5|6 |7
Kkp10os | Klebsiella | popy CIX-1 o X zZ|z|X|Y|zZ
pneumoniae M-14
Kploog |Klebsiella | pqpy CIX- | A X |zlz|x|y|y
pneumoniae M-15
pa1063 | LSeudomonas | popy GES- | o Y Z|Y|X|Y|Y
aeruginosa 1
KP1004 Klebsiellq Serin KPC- A 7 x|xIxlx!7
pneumoniae | carbapenemaza | 2
KP1008 Klebsiellq Serin KPC- A 7 vixlx!x|z
prneumoniae | carbapenemaza | 2
EC1007 Escﬁerichia Serin KPC- A 7 vixlx|x!|z
coli carbapenemaza | 3
Kkp1olo |Klebsiella | popy SHV-1- A X |zlzl|y|zl|z
pneumoniae 12
Kplo1p |Klebsiella | popy SHV-1 o X |zl|zl|y|y|z
pneumoniae 18
ec30 | LScherichia |ESBLduge )\ SHV- Y zlz|Y|Y|z
coli mo ta dau tién |2
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ICs0 (ng/mL) cua muc dg e
Chung | Sinh vt Mo ta PCR |Nhoém | che sy thiy phén Ceftazidime
Tazobactam |3 (4 |5|6 |7
c308 Esc.herichia SI—AIV ESB‘L SHV- A X AvAVARAY.
coli thong thuong |5
0c302 Esc'herichia ES]?.L t}}(“)ng~ TEM- A X vizlxlyly
coli thuong s M§ | 10
c303 Esgherichia ES]?:L tl}ong~ TEM- A X zlzlvz |y
coli thuong 6 My | 12
c304 Esc'herichia ES}‘BL tl}ongN TEM- A X zlz1vvyly
coli thuong 6 My | 26
e300 Esc.herichia ESE‘SL t}}ong’ TEM- A X AvANaRAY,
coli thuong & Phap |3
ec301 | Escherichia | popy TEM-1 X Z|z|Y|Y|Y
coli 6
Enterobacter Bicu hién
ECL1003 AmpC qua C ND Z\Z|Y|Z|Z
cloacae ,
muc
EC1014 fj;hemh’“ pAmpC ?HA' C ND  |zl|z|Y|z|z
kp1oo7 |Klebsiella | popy OXA-1 p Yy |z|zl|v|z|z
pneumoniae 10
kx1000 |Klebsiella | popy OXA-| p X z|z|X|Y|zZ
oxytoca 2
X =ICso nho hon 0,1 pg/mL.
Y =1Csp 12 0,1 pg/mL dén 1 pg/mL.
Z =1Csp16n hon 1 pg/mL.
ND = Khong dugc xac dinh.
Bang 6
ICso (ng/mL) ctia mirc d6 e ché
Chung | Sinh vdt Mo ta PCR |Nhém su thiy phén biapenem
Tazobactam |3 (4|56 | 7
EC1007 Esc.herzchza Serin KPC- A 7 vivixlx!| z
coli carbapenemaza
KP1004 Klebszellq Serin KPC- A 7z z1v|x|vIND
pneumoniae | carbapenemaza | 2
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kp100g | Klebsiella | Serin KPC- 1 4 z z|z|y|y|ND
pneumoniae | carbapenemaza | 2
SM1000 Serratia Serin SME- A v zlvixly!l z

marcescens | carbapenemaza | 2

X =ICso nho6 hon 0,1 pg/mL.

Y =1Cs012 0,1 pg/mL &n 1 pg/mL.
Z=1Csp16n hon 1 pg/mL.

ND = Khong dugc xéac dinh.

Hiéu qua va phd ctia chit e ché p-lactamaza con dugc xé4c dinh bing
cach danh gid hoat tinh tdng cuong hi€u luc aztreonam cta ching trong thir
nghiém tdng cudng hiéu luc chuén d6 liéu st dung céc chung vi khudn khéc
nhau ma khang véi aztreonam do su biéu hién ctia cac B-lactamaza khac nhau.
Aztreonam 13 thudc khang sinh monobactam va, gidng nhu ceftazidime, bi thiy
phan bdi phan 16n beta-lactamaza ma thuéc nhém A, C hozic D (khoéng phai
nhém B). Tac dung ting cudng hidu luc duoc quan sét 13 kha ning cta hop chét
BLI tic ché su phét trién véi sy c6 mit cua néng d6 trc ché nhe cua aztreonam.
MIC ctia cac chung thir nghiém ndm trong khoang tir 32 pug/mL dén > 128
ng/mL. Aztreonam c6 mit trong méi trudng thir nghiém véi ndng d6 4 pg/mL.
Hop chit duoc thir nghiém & ndng d6 cao nhét 12 40 pg/mL. Trong thir nghiém
nay, hiéu luc ciia hop chit dugce xac dinh 13 ndng dd cta BLI tc ché su phat
trién ctia vi khun véi sy c6 mit cia 4 pg/mL aztreonam (MPCgs). Cac bang 7,
8 va 9 lan luot tom tit hidu luc cta BLI trong viéc tang cuong hiéu luc
aztreonam (MPCgy) d6i vé6i cac chung khac nhau biéu hién qud mic beta-
lactamaza nhém A (ESBL), nhém A (KPC), va nhém C va nhém D. MIC cua
aztreonam d6i véi mdi chung cling dugc thé hién. Bang 7 tém t4t hoat tinh cua
BLI tang cudng hi€u luc aztreonam chéng lai cac chung biéu hién nhém A
ESBL. Bang 8 tom tit hoat tinh ctia BLI ting cudng hiéu luc cia aztreonam
chéng lai cac chung biéu hién nhém A KPC. Bang 9 t6m tit hoat tinh cta BLI
ting cuong hiéu luc aztreonam chéng lai cac chiing biéu hién cac enzym nhém

CvaD.
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Bang 7

64

AZT
MPC4

TEM-

26
ec304

0,04

0,6

>128

AZT
MPC4

TEM-

10

0,3

128

AZT
MPC,

TEM-

10

0,16

2,5

32

AZT
MPC,4

SHV-

18

0,04

1,15

>128

AZT
MPC4

SHV-

12

0,04

1,25

64

AZT
MPC4

SHV-

5

0,08

10

>128

AZT
MPC,

CTX-

M-15

1,25

20

>128

AZT
MPCy4

CTX-

M-14

KP1005 | KP1009 | ec308 | KP1010 | KP1012 | EC1009 | ec302

1,25

10

MIC cua
aztreonam

(pg/mL)

Axit
clavulanic

Tazobactam

33

34
35
36
37
38
39
40

41

42
43

45

46

47

48

49

50
51

52
53

54
55

56
57
58

59
60
61
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62 X X X X X X Y X
63 Y Y Y X X Y Z Y
64 Y Y X X X Y Y X
65 Z Z Z Z Z Z Z Z
66 Z Z Z Z Z Z Z Z
X =MPCgs nhd hon 5 ug{mL.
Y =MPCgs1a 5 pg/mL dén 20 pg/mL.
Z =MPCg4 16n hon 20 pg/mL.
ND = Khong duoc xac dinh.
Bang 8
MICcta | 158 | g4 | >108 | MICcla 1o | 64 | >128
aztreonam aztreonam
AZT AZT AZT AZT AZT AZT
MPC4 | MPC4 | MPCy MPC4 | MPC4 | MPC,
KPC-2 | KPC-2 | KPC-3 KPC-2 | KPC-2 | KPC-3
KP1004 | KP1008 | EC1007 KP1004 | KP1008 | EC1007
AXIt g | 20 40 At oy | 20 40
clavulanic clavulanic
Tazobactam >40 >40 >40 Tazobactam >40 >40 >40
3 X X X 48 X X X
4 X X X 49 X X X
5 X X X 50 X X X
6 X X X 51 X X X
33 X X X 52 Y X X
34 X X X 53 Y X X
35 Y X X 54 Z X Y
36 Z Z Z 55 Y X X
37 X X X 56 Y X X
38 Z X X 57 X X X
39 Y X X 58 Z Z Z
40 Z Y Z 59 Z Z Z
41 Y X X 60 Z Y Y
42 Y X X 61 X X X
43 X X X 62 Y X Y
63 Z Y Y
45 Z Y X 64 Z X Y
46 X X X 65 Z Z Z
47 Z Y Y 66 Y X X

X =MPCg4 nho hon 5 pg/mL.
Y = MPCgq 12 5 pg/mL dén 20 pg/mL.
Z=MPCgs4 16n hon 20 pg/mL.
ND = Khéng dugc x4c dinh.
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Bang 9
Nhém C C C D D
MIC cua 64 >128 32 128 128
aztreonam
Azt | AZT azr | AZTMPCqq | AZT
VPe-. | MPCas | ot OXA-10, | MPCgs
@4 @4
BCL1002 | SMY-6 | pampo3s| 4uB4 | OXAZ,
EC1010 KP1007 | KPX1001
Axit >40 40 >40 0,08 5
clavulanic
Tazobactam >4( 20 20 5 >4(
3 Z Z Z Z Z
4 Y Y Z Z Z
5 Y Y X X Y
6 Y Z Y Y Z
33 Z Z Z Z Z
34 Z Z Z Z Z
35 Z Z Z Z Z
36 Z Z zZ Y Z
37 Z Z Z Z X
38 Z Z Z zZ Z
39 Z zZ Z zZ Z
40 Z Z Z zZ Z
41 Z Z Z Z Z
42 Z Z Z zZ Z
43 Y Y Y Z Y
45 Z Z Z Z Z
46 zZ Z Z Z Z
47 Z Z Z Z Z
48 Z Z zZ Z Z
49 Z Z Y Z Y
50 Z Z zZ zZ Y
51 Z Z Z Z Y
52 Z Z Z zZ Z
53 Z Z Z Z Y
54 Z Z Z Z Z
55 Z Z Z Z Z
56 Z Z Z Z Y
57 Z Z zZ Z Z
58 z Z Z zZ Z
59 zZ Z Z zZ Z
60 Z Z Z a Z
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62

63

64

65

66

NN =N

NN N | 4 |

NN = =

NN

NN

X =MPCg4 nhoé hon 5 pg/mL.
Y = MPCg, 14 5 pg/mL dén 20 pg/mL.
Z =MPCg, 16n hon 20 pg/mL.
ND = Khéng dugc xéc dinh.

Hiéu luc va pho cua chat ic ché B-lactamaza con dugc xac dinh bang

cach danh gid hoat tinh tdng cudng hi€u luc biapenem cua chung trong thu

nghiém tdng cuong hi€u luc chuan do lieu bang cach st dung cac ching bi€u

hién Serin carbapemenaza (nhu KPC). Téc dung ting cudng hiéu luc dugc quan

st 12 kha ning cta hop chét BLI trc ché su phat trién véi sy c6 mit cia ndng do

trc ché nhe ctia biapenem. MIC ciia c4c ching thir nghiém nim trong khoang tir

4 pg/mL d&n > 1 pg/mL. Biapenem c6 mit trong méi trudng thir nghiém & ndng

d6 1 pg/mL. Hop chét duoc thir nghiém & ndng d6 cao nhat 13 40 pg/mL. Trong

thr nghiém nay, hiéu luc ctia hop chét dugc xac dinh 1a néng d6 cua BLI @rc ché

su phét trién cia vi khuén véi su c6 mit cia 1 pg/mL biapenem (MPCg,). Bang

10 t6m tit hidu luc cia BLI ting cudng hiéu luc biapenem (MPCg). MIC cta

biapenem do6i véi moi chung cling dugc the hién.

Bang 10
MiCcua | _g 8 4 8 MiCcla | g 8 4 8
biapenem biapenem
BPM BPM BPM BPM BPM BPM BPM BPM
MPCg,; | MPCg | MPCg, | MPCgq, MPCgq; | MPCq, | MPCq, | MPCgq,
KP1004 | KP1008 | EC1007 | ECL1004 KP1004 | KP1008 | EC1007 | ECL1004
KPC-2 | KPC-2 | KPC-3 | NMC-A KPC-2 | KPC-2 | KPC-3 | NMC-A
Tazobactam 40 0,3 5 0,6 Tazobactam 40 0,3 5 0,6
3 X X X Y 48 X X X X
4 X X X X 49 X X X X
5 X X X X 50 X X X X
6 X X X X 51 X X X Y
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33 X X X X 52 X X X Y
34 X X X Y 53 X X X Y
35 X X X Y 54 X X X X
36 V4 X Y X 55 X X X X
37 X X X X 56 X X X X
38 X X X X 57 X X X X
39 X X X X 58 4 Z Z Z
40 Y X Y Y 59 Y X X X
41 X X X Y 60 X X X X
42 X X X Y 61 X X X X
43 X X X X 62 X X X X
63 Y X Y Y

45 Y X X Z 64 Y X X X
46 X X X X 65 Y X Y Z
47 Y X X Z 66 X X X X

X =MPCg; nho hon 1 pg/mL.

Y =MPCg, 12 1 pg/mL dén 5 pg/mL.

Z=MPCg, 16n hon 5 pg/mL.

ND = Khoéng dugc xac dinh.

Mot vai dich tan vi khuén cling duoc t6i wu héa dé phan giai aztreonam
va nitrocefin. ECs trc ché duoc xdc dinh bang cach vé dd thi téc d6 phan giai
aztreonam hoic nitrocefin so véi ndng d6 BLI. Két qua clia céc thir nghiém nay
duoc thé hién trong bang 11. Cac thir nghiém niy x4c nhén ring hop chit duoc

mo ta 1a chat rc ché vdi hoat tinh pho rdng doi véi cac B-lactamaza khéc nhau.

Bang 11
NCF
AZT AZT | AZT | AZT | .o AZT AZT AZT ICsg
ICso ICsp ICso | ICso 1C 1C 1c ICsy | AZTICso | pnitio
KP1005 | KP1009 | ec302 | ec304 50 50 50 | KP1007 | KPX1001
KP1004 | KP1008 | EC1007 pAmpC
CTX- | CTX- |TEM- | TEM- | Lot | poes | kpos | OXA- | OXA2 (CMY-
M-14 M-15 10 26 10 6
Axit 10548 | 0247 | 0,027 | 0027 | 074 2,22 1,48 1,48 0,08 ND
clavulanic
Tazobactam | <0,0274 | 0,027 | 0,055 | 0,027 | 0,74 2,22 0,74 4,44 0,0274 ND
3 X Z V4 V4 X Y X Z Z Z
4 X Y Z Z X X X Z z Z
5 X Y Z V4 X X X Z X Z
6 X X Z Z X X X V4 Y Z
33 X z Z z Y Y X z Y Z
34 z Z Z Z Y Y X Z z z
35 Z Z Z Z Z Z X Z z z
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36 X X X X Y Y X Z zZ zZ
37 X X Z V4 X X X Y Y X
38 X Y zZ Y X X X zZ Y Y
39 Y Y z Y X Y X zZ Y zZ
40 X X z Y Y zZ Y Y X Y
41 Z Z Z zZ X X X zZ zZ 4
42 V4 Z Z Z X X X Z V4 Z
43 Y Z Z zZ X X X zZ Y Z
45 zZ V4 zZ Z Y Y X zZ zZ zZ
46 Z zZ zZ zZ X X X zZ zZ zZ
47 z Z Z Z Y Y X zZ Z zZ
48 Y zZ z zZ X Y X Z Y zZ
49 Y V4 Z Z X X X zZ Y Z
50 Y Z Z Z X X X Z Z Z
51 4 Z Z Z X X X zZ Y Y
52 zZ zZ Z V4 X Y Y zZ Z Z
53 V4 V4 Z V4 X Y Y Z Y Z
54 X Z zZ Z X X X 4 Y Y
55 Y zZ zZ Y X X X Z Y zZ
56 X Y Z Z X X X Z Y Y
57 X Z Z Z X X X V4 zZ Z
58 Y Z Z Z X X X zZ Z zZ
59 z zZ V4 V4 Y X Y zZ Y zZ
60 Y Y Z Z X X X Z Y Y
61 Y V4 4 z X X X zZ Y zZ
62 Y Y Z Y Y X X Z zZ Z
63 Y Y V4 Z Y Y Y Z Y Y
65 Y Z Z Z Y Y zZ Z Y Z
66 Y Z Z zZ X X X Z X Z

X =1ICs¢ nhd hon 0,5 pg/mL.

Y =1Cs 12 0,5 pg/mL dén 2 pg/mL.
Z=1Cs¢ 16n hon 2 pg/mL.

ND = Khéng dugc xac dinh.

Vidu 13

Chét trc ché B-lactamaza dugc chon ciing dugc thir nghiém vé kha ning
taing cudong hi€u luc monobactam tigemonam. Tac dung tdng cudng hi€u luc
duoc quan sat 13 kha nang ctia hop chat BLI trc ché su phat trién véi sy cb mit
cua néng dd tc ché nhe cua tigemonam. MIC cta céc chung thir nghiém nam
trong khoang tir 8 pg/mL dén > 128 pg/mL. Tigemonam c6 mit trong moi
truong thir nghiém & 4 pg/mL. Hop chit dugc thir nghiém & ndng d6 cao nhét 13
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40 pg/mL. Trong thtr nghiém nay, hi€u luc cia hqp chat duoc xac dinh 13 néng
d6 cta BLI uc ché su phat tridn cta vi khudn véi sy cb6 mit cia 4 pg/mL
aztreonam (MPCgy). Céc bang 12 va 13 14n luot tom tit hiéu luc cia BLI ting
cudng hiéu lyc tigemonam (MPCgyg) d6i véi cac chung khéac nhau biéu hién qui
muc beta-lactamaza nhém A (ESBL), nhom C va nhém D. MIC cua tigemonam
dbi v6i mbi ching cling duoc thé hién. Bang 12 tém t4t hoat tinh cta BLI ting
cuong hiéu lyc clia tigemonam chdng lai cac ching biéu hién nhém A ESBL.
Bang 13 tém tat hoat tinh cta BLI ting cudng hiéu lyc cua aztreonam chbng lai

c4c ching bi€u hién enzym nhém C va D.

Bang 12
MIC cua
tigemonam 512 256 >512 256 64 256 >512 512
(ng/mL)
CTX-M- | CTX-M- 4 TEM- | TEM-
” M lsavs| 1 18 10 Pl i
KP1005 | KP1009 | €308 KPSOI szml EC91°0 ec302 | ec304
Tazj;’a“a 10 10 5 | 125 | 125 | 25 5 | 125
Axit 2.5 125 | <=0,6 | <=0,6 | <=0,6 | <=0,6 | 2,5 | <=0,6
clavulanic
5 Z Z Z Z Z Z Z Z
9 Z Z z Z Z Z Z Z
3 X X Y X X X Y Y
37 Z Z Z Z Z Z Z Z
48 Z Z Z Z Z Z Z Z
63 Z Y Z Y Y Z Z Z
64 Z Y Y X | Y Y Z Z
67 Z Y Z Y Y z | z Z
68 Y Y % X X Y Y Y

X =MPCg, nh6 hon 2 pg/mlL.

Y =MPCg; 12 2 pg/mL deén 10 pg/mL.
Z =MPCgys 16n hon 10 pg/mL.

ND = Khong dugc x4c dinh.
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Bang 13
Nhém C C C D S
MIC cua
tigemonam 32 16 8 256 8
(el MPC MPC
4 4 MPC,
potiohy | omyes, | M | OXA-10, | OXA2,
EC1010 KP1007 KPX1001
Tazobactam 10 2,5 5 5 40
Axit >40 40 >40 <=0,6 1,25
clavulanic
5 Y X X 4 X
9 Y Y Y 4 X
18 Y X X Y Y
37 X X X 4 X
48 Y X Y Z X
63 Y X Y Y X
64 X X Y X Y
67 Y X X Z X
68 Y X Y X X
X =MPCg4 nh6 hon 2 pg/mlL.
Y =MPCgs4 1a 2 pg/mL dén 10 pg/mL.
ND = Khong dugc xac dinh.

Vidu 14

Thir nghiém ban cd duogc sir dung dé danh gia kha ning cta hop chit 5

tang cuong hiéu luc céc carbapenem khic nhau (biapenem, doripenem,

ertapenem, imipenem, va meropenem) chong lai cac ching bi€u hién KPC mét

minh hoic két hop vdi cac beta-lactamaza khac. Nong d6 cao nhét cta hop chét

512 10 mg/L. Két qua duoc thé hién trong bang 14. Hop chét 5 ¢6 kha ning ting

cuong hiéu luc dang k& nhiéu carbapenem.
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Bang 14

Néng d6 ciia Hop chét 5 (mg/L) ting cudng hidu luc Carbapenem (mg/L)

o , Thubc
Sinh vét Ching Enzym Khéng sinh 0 0,16 | 0,31 | 0,625 | 1,25 | 25| 5 10
Klebswua KP1004 KPC-2 Biapenem | Z X X X X X| X | X
pneumoniae
Klebsiella | ¢ p1oo4 | KPC2 | Doripenem | Y | Y | X | X | X | x| x| X
pneumoniae
Kiebsiclla | yp1oo4 | KPC2 | Ertapenem | z | z | ¥ | ¥ | x | x| x | x
pneumoniae
chbs1el!a KP1004 KPC-2 Imipenem | Z X X X X X | X X
pneumoniae
Klebsiella | yp1g0g | KPC2 | Meropenem | z | Y | Y | X | X [ x| x| x
pneumoniae
Klebsiella | ¢ p1g0g | kpc2 | Biapenem | z | X | X | X | X | x | NG| NG
pneumoniae
Klebsiella | 1 p1508 | KPC2 | Doripenem | Y | X | X | X | X | x | NG | NG
pneumoniae
Klebsiella | yp1008 | KPC-2 | Ertapenem | z | X | X | X | X | X | NG | NG
pneumoniae
Klebsiella | p1508 | kpC.2 | Imipenem | Y | X | X | X | X | X | NG| NG
pneumoniae
Klebsiella | ;508 KPC-2 Meropenem | Y X X X X X | NG | NG
pneumoniae
Klebs1el!a KP1082 KPC-2, Biapenem Y X X X X X X X
pneumoniae SHV-1
Klebsiella | n10ey | KPC2, Doripenem | Y | X X X X | X | X | X
pneumoniae SHV-1
Klebsiella | ppiggy | KPC-2, Ertapenem | Y | X X X X | X| X | X
pneumoniae SHV-1
Klebsiella | o n10gy | KPC-2, Imipenem | Y | X X X X | X | X | X
pneumoniae SHV-1
Klebsiclla | ) gy | KPC-2, Meropenem | Y | X X X X | X | X X
pneumoniae SHV-1
KPC-2,
Klebsiella CTX-M- -
pneumoniae KP1087 15, SHV- Biapenem z z z z Y X X
11, TEM-1
KPC-2,
Klebsiella CTX-M- .
pneumoniae KP1087 15, SHV- Doripenem | Z z z z z Y X
11, TEM-1
KPC-2,
Klebsiella CTX-M-
pneumoniae KP1087 15, SHV- Ertapenem | Z Z Z Z Z Z\| Y |Y
11, TEM-1
KPC-2,
Klebsiella CTX-M- .
pneumoniae KP1087 15, SHV- Imipenem z Y Y Y Y Y1 X X
11, TEM-1
KPC-2,
Klebsiella CTX-M-
pneumoniae KP1087 15, sHv- | Meropenem | Z | Z z z S
11, TEM-1
Klebsiella KPC-2, .
oxytoca KX1019 | O Biapenem | Z | Y Y Y Y | Y| X | X
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Klebsiella KPC-2, .
oxytoca KX1019 OXA-2 Doripenem Y Y Y X X X X
Klebsiella KPC-2,
oxytoca KX1019 OXA-2 Ertapenem Y Y Y Y Y X X
Klebsiella KPC-2, .
oxytoca KX1019 OXA-2 Imipenem Y Y Y X X X X
Klebsiella KPC-2,
oxytoca KX1019 OXA-2 Meropenem Y Y X X X X X
Klebsiell KPC-2,
Of{ S(‘)Zaa KX1017 | OXA-2, | Biapenem Y Y X X | X| X | X
vt SHV-30
Klebsiell KPC-2,
oe sc‘; % | KX1017 | OXA-2, | Doripenem Y Y Y X | x| x| x
Xytoca SHV-30
Klebsiell KPC-2,
© Secaa KX1017 | OXA-2, | Ertapenem Y Y Y Y | x| x| x
oxyto SHV-30
Klebsiell KPC-2,
© Sleaa KX1017 | OXA-2, | Imipenem Y X X X | X| x| X
oxytoc SHV-30
Klebsiell KPC-2,
f{séiaa KX1017 | OXA-2, | Meropenem Y Y X X | X| X | X
oxyt SHV-30
Klebsiell KPC-2,
° S‘ecaa KX1018 | SHV-40, | Biapenem X X X X | X | NG | NG
oxyto OXY-1
Klebsiell KPC-2,
CosIea | ¥X1018 | SHV-40, | Doripenem X X X X | X | NG | NG
oxytoca OXY-1
Klebsiella KPC-2,
KX1018 | SHV-40, Ertapenem X X X X X | NG | NG
oxytoca _OXY-1
Klebsiella KPC-2,
cos KX1018 | SHV-40, | Imipenem X X X X | X | NG | NG
oxytoca OXY-1
Klebsiell KPC-2,
CoSIeNa | ¥X1018 | SHV-40, | Meropenem X | X X X | X | NG | NG
oxytoca OXY-1
ESC‘;Z%"h‘a EC1007 | KPC-3 | Biapenem x | x| x | x | x| x|x
ESC];Zrl‘i"h‘a EC1007 | KPC-3 | Doripenem X | X X X | X| x| X
ESC];Zrl‘i"h‘a EC1007 | KPC-3 | Ertapenem X X X X | x| x| X
ESClzzrl‘iCh‘a EC1007 | KPC-3 | Imipenem X | x| x | x | x|x|x
ES“;Zrl‘ich‘a EC1007 | KPC-3 | Meropenem x | x| x| x |x|x|x
KPC-3,
E?tcelg‘;‘ii‘:e ECI§1°5 SHV-11, | Biapenem vy | vy | v | x | x|x|x
TEM-1
KPC-3,
Ent‘“'l“’bzc“’ ECI;;IOS SHV-11, | Doripenem Y Y Y Y | x| x| X
I cloacac TEM-1
KPC-3,
Enterobacte | ECL105 | gy 11 | Ertapenem z |z |z |y |Y|x]|x
r cloacae 8 TEM-1
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Imipenem

Enterobacte
r cloacae

ECL105
8

KPC-3,
SHV-11,
TEM-1

Meropenem

Enterobacte
r cloacae

ECL105
9

KPC-3,
SHV-12,
TEM-1

Biapenem

Enterobacte
r cloacae

ECL105
9

KPC-3,
SHV-12,
TEM-1

Doripenem

Enterobacte
r cloacae

ECL105
9

KPC-3,
SHV-12,
TEM-1

Ertapenem

Enterobacte
r cloacae

ECL105
9

KPC-3,
SHV-12,
TEM-1

Imipenem

Enterobacte
r cloacae

ECL105
9

KPC-3,
SHV-12,
TEM-1

Meropenem

Klebsiella
pneumoniae

KP1083

KPC-3,
SHV-1,
TEM-1

Biapenem

Klebsiella
pneumoniae

KP1083

KPC-3,
SHV-1,
TEM-1

Doripenem

Klebsiella
pneumoniae

KP1083

KPC-3,
SHV-1,
TEM-1

Ertapenem

Klebsiella
pneumoniae

KP1083

KPC-3,
SHV-1,
TEM-1

Imipenem

Klebsiella
pneumoniae

KP1083

KPC-3,
SHV-1,
TEM-1

Meropenem

Klebsiella
pneumoniae

KP1084

KPC-3,
SHV-11,
TEM-1

Biapenem

Klebsiella
pneumoniae

KP1084

KPC-3,
SHV-11,
TEM-1

Doripenem

Klebsiella
pneumoniae

KP1084

KPC-3,
SHV-11,
TEM-1

Ertapenem

Klebsiella
pneumoniae

KP1084

KPC-3,
SHV-11,
TEM-1

Imipenem

Klebsiella
pneumoniae

KP1084

KPC-3,
SHV-11,
TEM-1

Meropenem

Klebsiella
pneumoniae

KP1088

KPC-3,
SHV-11,
TEM-1

Biapenem

Klebsiella
pneumoniae

KP1088

KPC-3,
SHV-11,
TEM-1

Doripenem
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Klebsiella KPC-3,
preumoniae KP1088 SHV-11, Ertapenem | Z zZ Y X X X X X
TEM-1
Klebsiella KPC-3, .
pneumoniac KP1088 SHV-11, Imipenem Z Y X X X X X X
TEM-1
Klebsiella KPC-3,
. KP1088 SHV-11, | Meropenem | Z Y Y X X X X X
pneumoniae TEM-1

X = MIC nhé hon 0,5 mg/L.

Y = MIC nim trong khoang tir 0,5 mg/L dén 4 mg/L.
Z = MIC 16n hon 4 mg/L.

NG = khdng phét trién.

Vidu 15

M6 hinh in vivo ¢6 thé duoc st dung dé danh gia dic tinh dugce dong hoc
cua liéu don va d6 sinh kha dung ding qua dudng miéng tuyét dbi ctia hop chét
thir nghiém. Nhu dugc néu cu thé hon duéi day, hop chét thir nghiém duoc sir
dung cho chudt Sprague-Dawley (SD) trong tinh mach hodc qua dudng miéng
trong md hinh thtr nghiém trao dbi chéo va dic tinh duge ddng hoc va d6 sinh
kha dung dung qua dudng miéng thu dugc dugce xac dinh.

Dé sir dung trong tinh mach, chu6t duc duoc dung Hop chét 5 véi lidu 20
hodc 50 mg/kg truyén trong tinh mach 30 phut bing dng théng do trong tinh
mach dui. MAu huyét twong (0,3ml) duoc thu gom tir dng théng do trong tinh
mach canh ¢ 0,17, 0,33, 0,47, 0,58, 0,68, 0,75, 1, 2, 3, 4, va 6 gid sau khi dung
lidu. DBé sir dung qua dudng miéng, chudt duc dugc dung 50 mg/kg Hop chit 5
(trong nuéc mudi) hodc Hop chit 62 (trong 100% etanol) qua dudng miéng
bang cach st dung dau éng ding qua dudng miéng. Cac mau huyét twong dugc
thu gom tir méi nhém chuét & 0,08, 0,17, 0,25, 0,33, 0,50, 0,75, 1,2, 3, 4, va 6
gid sau khi ding lidu.

Nong d6 huyét tuong ciia hop chat duoc thir nghiém bang céach sir dung
phuong phap LC/MS/MS véi gi6i han dinh luong duéi 13 10ng/mL d6i véi Hop
chét 5 va 100ng/mL d6i v6i Hop chat 62. Chiét: 50pL thé tich huyét tuong tir
cac mAu va cdc maiu dbi chimg dugc chiét bing cach sir dung 200pL metanol
v6i 100mM amoni axetat, 2pug/mL gatifloxacin (chuin noi ddi véi Hop chét 62)

va 2ug/mL Hop chét 38 (chuén ndi d6i véi Hop chét 5). Cac miu duoc tron va
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ly tam trong 30 phut & 3000xg. 150pL dich ndi bé mit duoc loai bo va thém vao
450uL nudec.

HPLC — Phép do phd khbi: Bom Agilent 1100HPLC, dung cu 14y miu tu
dong HTC PAL va phd khéi ké Sciex 3200Q duoc st dung dé tach va dinh
lwong. Hop chét 62 va chuén ndi cia né dugc phat hién bang cach sir dung
+ESL Hop chét 5 va chudn ndi ctia n6 dugc phat hién bang cach sir dung —ESL
LC/MS/MS: 1) Cét: Chromolith FastGradient RP-18e, 50 x 2mm; 2) Pha dfng
A: dung dich chta nuéc véi 0,1% TFA, Pha hitu co B: Axetonitril véi 0,1%
TFA; tbc d6 chay: 600uL/phut; thé tich tiém: 10pL; Gradien HPLC: 5%
B—60%B, 0,01—1,5 phut; 60% B, 1,5—1,6 phut; 60%B—5%B, 1,6—1,7 phut;
5%B, 1,7—2,7 phut.

Nong d6 huyét twong duoc chudn héa bang cach sir dung WinNonlin®
(Pharsight Corp, Mountain View, CA).

Trong thir nghi€ém nay, ba chudt Sprague Dawley duc dugc dung Hop
chit 5 bang dudng trong tinh mach hoic bang dudng miéng. Tai thoi diém dugc
chon, mau duoc thu gom va phan tich. Nhu duoc thé hién trong bang 15 néu
trén va Fig. 1, Hop chit 5 c¢6 PK tuyén tinh & chudt. Tuy nhién, Hop chét 5

khong duoc hip thu qua dudng miéng.

Bang 15

Puong st Liéu/ T, (gid) Cmax CL/F AUC
dung (mgkg) | ~"2°€ (mg/L) | (L/hkg) | (mgh/L)

Trong tinh 20 1,56 19,82 1,65 12,15
mach

Trong tinh 50 4,53 45,93 1,77 28,19
mach

Qua dudng 50 1,55 0,29 60,38 0,81
miéng

Trong thir nghiém nay, ba chudt Sprague dawley duc duoc dung Hop chét
5 bang dudng trong tinh mach hozc Hop chit 62 bing dudng miéng (tién duoc

chit ctia Hop chét 5). Cac mAu huyét tuong duge thu gom tai thoi diém duge chi
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dinh va phén tich vé su c6 mit cua Hop chit 5. Thir nghiém nay duogc thuc hién
dé xé4c dinh d6 sinh kha dung qua dudng miéng ciia Hop chéit 62 tién dugc chét
ctia Hop chit 5. Chudt duc (khéng nhin #n) duoc st dung qua dudng miéng 50
mg/kg tién duge chit hop chit 62. Nhu duoc thé hién trén Fig. 2, tién dugc chit
ctia Hop chét 5 ¢6 d6 sinh kha dung qua dudng miéng 16n hon 80%.

Dang da hinh c6 thé dugc phat hién, nhan dang, phéan loai va xac dinh dic
tinh bang cach sir dung cac phuong phép di biét nhu, nhung khéng chi gi6i han
&, phép do nhiét lugng bang tia quét vi phan (DSC), phép phan tich nhiét trong
(TGA) va phép do nhiéu xa bot tia X (PXRD).

Vidu 16

CAu tréc tinh thé cia Hop chit 5 duoc phan tich bang cach sir dung nhidu
xa bot tia X (X-ray powder diffraction: PXRD). Sé liéu nhidu xa tia X duoc tap
hop & nhiét d6 trong phong bing cach sir dung nhiéu xa ké PANalytical X’Pert
Pro (btrc xa Cu Ka) duoc lép véi bd dbi mau tu dong, may do gbc theta-theta,
khe phén tin chim tu dong, may don séc thir cip va dung cu dém nhip nhay.
Céc mau dugc tao ra dé phan tich bang cach nhdi bot vao 16 dudng kinh 12mm,
sau 0,25mm ma d3 duoc cit thanh phién mAu nén Si khéng. MAu nay dugc quay
trong khi dwoc chiéu xa bing tia X ddng K-alpha 1 (budc séng = 1,5406
angstrom) véi dng tia X hoat d6ng & 45kV/40mA. Phép phan tich nay duoc thuc
hién béng may do goc chay kiéu lién tuc dugc dat dé dém 5 gisdy mdi budc 0,02°
d6i v6i goc hai theta ndm trong khoang tir 2° &én 55°. Mau PXRD minh hoa cho
Hop chét 5 duoc thé hién trén Fig. 3.

Nhu duoc thiy bai ngudi c6 hiéu biét trung binh v& tinh thé hoc, cudng
d6 tuong dbi cua cac dinh khac nhau duoc ghi lai trén Fig. 3 c6 thé thay dbi do
mot sd yéu t6 nhu hiéu ung dinh hudng cua tinh thé trong chum tia X hoac d6
tinh khiét cia nguyén liéu dugc phan tich hodc mirc d6 két tinh cia mau. Cac vi
tri dinh cling co thé dich chuyén theo su thay dbi d6 cao ctia miu nhung vi tri
dinh vé& co ban s& van giit nhu dugc x4c dinh trén Fig. 3. Nguoi ¢ hiéu biét

trung binh vé tinh thé hoc ciing s& thiy ring viéc xac dinh bing cach sir dung
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budc séng khac nhau s& tao ra sy dich chuyén khac nhau theo phuong trinh
Bragg - n\A = 2d sin 6. Miu PXRD khac duoc tao ra bang cach sir dung cac
budc séng khac duoc coi 1 dai dién khac cho miu PXRD cta nguyén liéu két
tinh theo sang ché va ndm trong pham vi ctia sang ché nay.

Bang 16 liét ké cac vi tri dinh va cudng d6 twong d6i ciia miu PXRD
trong Fig. 3. Do d6, mdt vai phuong 4n bao gdm dang tinh thé ctia Hop chit 5
¢ ba hodc nhiéu hon, bdn hodc nhiéu hon, nim hodc nhiéu hon, sau hodc nhiéu
hon, bay hoac nhiéu hon, t4m hodc nhidu hon, chin hodc nhiéu hon, hodic mudi
hodc nhiéu hon céc dinh PXRD dic trung (budc séng = 1,5406 A) duoc chon tir
9,0°, 15,7°, 17,3°, 17,6°, 18,1°, 21,3°, 22,4°, 23.5°, 249°, 27,2°, 27,4°, 28,1°,
29,1°, 31,2°, va 35,7° 26. M0t vai phuwong an bao gdm dang tinh thé ctia Hop
chét 5 c6 ba hodc nhiéu hon, bén hodc nhiéu hon, nim hodc nhiéu hon, hodc sau
dinh PXRD dic trung (budc séng = 1,5406 A) duge chon tir 9,0°, 17,3°, 17,6°,
18,1°, 22.4°, va 27,2° 26. MOt vai phuong 4n bao gdm dang tinh thé ciia Hop
chét 5 c6 cac dinh PXRD dic trung (budc séng = 1,5406 A) 3 9,1°, 17,3°, 17,6°,
va 18,1° 260.

Bang 16
Diéntich | Khoang
[s6 1an cach d
"20 dém°20] [A]
9,0088 870,8 | 9,80831
12,0132 29,19 | 7,36118
13,2369 19,12 | 6,68332
15,4527 55,73 | 5,72961
16,6911 4197 | 5,30719
17,3464 285,76 | 5,10815
17,59 171,25 | 5,03794
18,1212 475,59 | 4,89145
19,9585 23,95 4,4451
20,1214 18,12 | 4,40949
21,3328 84,5| 4,16175
22,4035 147,38 | 3,96521
22,9212 39,45 | 3,87681
23,48 60,99 | 3,78579
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24,8881 77,52 3,5747
26,1352 20,92 | 3,40689
26,3458 20,23 | 3,38013
27,2278 162,9 | 3,27261
27,357 50,29 | 3,25744
28,0871 54,62 | 3,17441
29,0644 51,29 | 3,06985
29,63 30,23 | 3,01253
30,1989 19,34 | 2,95706
31,2457 65,66 | 2,86033
32,1641 32,04 | 2,78073
33,7983 19,84 | 2,64992
35,1614 21,23 | 2,55025
35,6871 57,8 2,51388
36,5979 22| 2,45338
37,7599 33,73 2,3805
39,8439 31,99 | 2,26066

Nhu dugce hiéu 6 trong linh vuc ndy, vi su bién déi thuc nghiém khi mau
nhifu xa tia X dugc xac dinh b::ing cac dung cu khac nhau, nén cac vi tri dinh
duoc danh gia 13 nhw nhau néu gi tri hai theta (20) phu hgp trong khoang 0,2°
(tic 13, + 0,2°). Vi du, dugc dién M§ néu rang néu didu chinh géc cua 10 dinh
nhifu xa manh nhét phu hop trong khoang + 0,2° véi viéc diéu chinh géc cia
nguyén lidu dbi chimg, va cudng d6 tuong di clia cac dinh khong thay ddi
nhiéu hon 20%, thi tinh ddng nhat dugc x4c nhan. Do d6, vi tri dinh trong
khoang 0,2° cua cac vi tri dugc néu & day dugce danh gié 1a déng nhét.

Vidu 17

DSC xéc dinh nhiét d6 bién dbi do nhiét ma tai d6 dang tinh thé hip thu
hodc giai phong nhiét khi cdu triic tinh thé cia né thay ddi hoic né néng chay.
TGA dugc s dung dé x4c dinh tinh 6n dinh nhiét va phan doan chira c4c thanh
phdn d& bay hoi ctia miu bing cich kiém tra su thay dbi trong lwong khi méu
ndy duoc dun néng. Néu phd hoc hdng ngoai dugc thuc hién trén cac thanh phan
dé bay hoi dugc loai khi trong qué trinh phéan tich TGA cta dang da hinh gia
(TGA-IR), thi thanh phan phan tir cia dang da hinh gia ny c6 thé duoc xéac
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dinh. Do d6, cac phuong phap nay 13 hitu ich dé xac dinh dic tinh céc dang
trang thai rin t6n tai & dang solvat va/hosc hydrat.

Hop chét 5 duoc phén tich bing cach sir dung phép do nhiét luong bing
tia quét vi phan (DSC). Nhiét lugng ké quét vi phan TA Instruments Q100 dugc
trang bi dung cu 14y miu ty dong va hé théng 1am lanh trong diéu kién thdi N,
40 mL/phuat dugc st dung dé thuc hién phép phan tich nay. M&i miu dugc dun
néng tir 25 dén 300°C & 15°C mdi phiit trong ndi nhém ¢ nip & trén, cé thdi
khi nito. S lidu tir phép phan tich DSC phu thudc vao mét vai yéu t6, bao gbm
tbc d6 dun néng, d6 tinh khiét ctia mAu, kich thude tinh thé, va kich thude mau.
Biéu dd nhiét DSC thu dwoc d6i v6i mau chira Hop chét 5 duoc thé hién trén
Fig. 4 duoc gbi 1én bang bidu d6 nhiét TGA. Céc s lidu nay cho thdy su bién
dbi thu nhiét don & nhiét d 155°C.

Phén tich nhiét trong-hdng ngoai (Thermogravimetric-infrared: TG-IR)
duogc thuc hién bz‘ing may phén tich nhiét trong TA Instruments Q5000 dugc
ghép v6i phd ké Nicolet 6700 FT-IR (nhiét dién tir) dwoc trang bi cdu kién
TGA-IR bén ngoai véi t& bao dong khi va ddu do DTGS. Viéc kiém tra budc
soéng FT-IR dugc thuc hién biang cach st dung polystyren, va chuin hiéu chinh
TG 14 niken va Alumel™. MAu duoc dit trong ndi mau platin hoic nhdm, va ndi
nay duoc dua vao 10 TG. Dung cu TG duoc khéi dong dau tién, ngay sau d6 13
dung cu FT-IR. Dung cu TG dugc van hanh dudi dong heli 14n luot 14 90 va 10
cc/phut dé thdi va 1am can bang. Lo nay dugc dun néng trong mdi trudng nito &
tdc d6 15°C/phut dén nhiét d6 cudi cung 13 230°C. Phé IR duoc tap hop khoang
mdi 32 gidy trong khoang 13 phut. Mi ph IR st dung 32 1in quét dugc cing
bd sung dugc tp hop véi d6 phan giai phd 1a 4 cm™. Biéu dd nhiét TGA thu
duoc d6i v6i miu chira Hop chét 5 dugc thé hién trén Fig. 4 dugc géi 1én béng
biéu d6 nhiét DSC. Céc sb liéu TGA nay véi phép phan tich IR khi bay hoi cho
thdy nguyén liéu diu vao khdéng dugc solvat héa nhung mét mot duong luong
mol nuéce trong khoang nhiét d6 tir 135 dén 181°C.

TAt ca céc tai lidu vién dan & day, bao gém nhung khong chi gidi han &

cac don yéu cau cap patent, cic patent, va céc tai lieu doi chung da cong bo va
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chua dugc cong bd, déu duge dua vao day b&ng cach vién dan va do d6 lam nén
mdt phan cta ban md ta nay.

Thuét ngit “gdbm” nhu duoc st dung & day 13 ddng nghia véi “bao gdm,”
“chira,” hoac “dac trung bdi,” va 1a bao gém hodc khong gidi han va khéng loai
trir cac thanh phin hodic cac budce ctia phwong phép khéc, chua dugc vién dan.

T4t ca cac s6 biéu thi luong thanh phin, didu kién phan tmg, va v.v. dugc
st dung trong ban mé ta dugc hidu 13 duogc bién dbi trong tt ca cac trudng hop
boi thuat ngit “khoang.” Do d6, trir khi c6 quy dinh khéc, cac thong s6 bing sb
dugc néu & day 1a gia tri x4p xi ma c6 thé thay ddi tiy thude vao cac dic tinh
mong mudn cin thu dugc. It nhét 13, va khéng phai 14 nd luc 1dm gidi han viéc
str dung hoc thuyét twong duong v6i pham vi clia yéu ciu bao hd bét ky trong
don bét k¥ yéu ciu bao hd quyén wu tién d6i véi don niy, mdi thong sd bang sb
s& duoc hidu dua vao sb luong chir sb c6 nghia va cach tiép can binh thuong.

Phan mo ta néu trén bdc 16 mét vai phuong phap va nguyén liéu dé bi cai
bién, cling nhu 1am thay di trong cac phuong phap va thiét bi san xuét. Viéc cai
bién nay s& trd nén 16 rang di v6i cac ngudi c6 hiéu biét trung binh trong linh
vuc nay khi xem phin mo ta nay hosc thuc hanh cic phuong phép duoc md ta &
day. Do do6, khdong du dinh réng sang ché nay bi gidi han & céc phuong én cu
thé dugc mo ta & ddy, ma sang ché nay bao gdm tit ca céc cai bién va cac thay

doi nam trong pham vi ctia séng ché.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thic I:

hodc mudi dugc dung cta ching, trong dé:
Y 12 ciu ndi Cp4 alkylen hoac C,_4 alkenylen,;
R! duoc chon tir nhém bao gdm -Cyalkyl, -C,.0alkenyl, -C,.0alkynyl, —
NRR!, -Cl_galkle“, -C2_9alkenle“, -C2_9a1kynle”, -carboxyclyl-R“,
-CH(OH)CalkylR®, -CH(OH)C,salkenylR®, -CH(OH)C,.,alkynylR’,
-CH(OH)carboxyclyl-R’, -C(=0)R’, -C(=0)C.alkylR’, -C(=0)C,.
salkenylR’,  -C(=0)CpoalkynylR’,  -C(=0)C,qcarboxyclyl-R®, -
C(=0)NR’R', -N(R®)C(=0)R’, -N(R")C(=0)NR’R'?, -N(R*)C(=0)OR’,
NR)C(=0)C(=NR!NR’, -NR*)C(=0)C(=CR’RNR?, -N(R”)C(=0)C,.
alkyINR%)CE=OR®,  -NR)CENROR’, -CENR'ONRRY, -
N=C(RNRR!, -N(RSO,R’, -N(R’SO,NR°R', -N=CHR’, aryl,
heteroaryl, carboxyclyl, va heteroxyclyl;
R®1a H;
R’ 1a H;
R®1a H;
mdi nhém R® d6c 14p duge chon tir nhém bao gdm H, -Cyoalkyl, Cy.
salkenyl, -C,.alkynyl, -CpealkylR", -C,ealkenylR', -C,alkynylR',
-carboxyclyl-R'!, aryl, heteroaryl, carboxyclyl, va heteroxyclyl;
mdi nhém R ddc 1ap dugc chon tir nhém bao gdm H, -C;.alkyl, -OR’, -
CH(=NH), -C(=0)OR’, aryl, heteroaryl, carboxyclyl, va heteroxyclyl;
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mdi nhém R'!' ddc 14p dugce chon tir nhém bao gdém aryl, heteroaryl,
carboxyclyl, va heteroxyclyl;

X dugc chon tr nhéom bao gébm -CO,R'? -P(O)(OR’),, -
P(0)(R’)(OR?), -P(O)(OR'?),, -P(0)(R’)(OR'?), -CON(R®)OH, -SO;H, -
SO,N(R”)OH, -CONHNHSO,R’, -COHNSO,R’, va ding cdu dién tir axit
carboxylic dugc chon tir vong cacbon hodc di vong cé 5-7 canh, trong do6

vong cacbon hodc di vong c6 5-7 canh dugc chon tir nhém bao gém:
SH

H
N_ N_ N N_ N_
;\(/ N ;\NAN &(/ N &( »/OH N >N
I \ _ \ \
HN—N N=N HN N—N NH NH
HO,C HS
OH
N N N
N N N\ N
SR N & B NoLCy
NH O—N S—N HN —
F S OH

va trong d6 nguyén tir bat ky trong cdu tric vong ciia vong cacbon hoic di vong
¢6 5-7 canh tity ¥ duoc thé & mot hodc nhiéu vj tri béng R’,
R'?" duogc chon tir nhém bao gém H, Ry, -C(R13)2OC(O)CI_9alkyl, -
C(R'*),0C(O)R", -C(R'*),0C(0)OC;.salkyl va -C(R"?),0C(O)OR'";
R'? dugc chon tr nhém bao gém H, Ciqalkyl, -(CHj)y3-Ri1,
-C(R™),0C(0)Cy0alkyl, -CR"™),0C(O)R", -CR"),0C(0)OC;.salkyl
va -C(R"),0C(0)OR';
mdi nhom R ddc 18p dugc chon tir nhdm bao gém H va Cyalkyl;
mlal,
trong d6 mdi Cj.oalkyl, Cyoalkenyl, va Cyoalkynyl doc 1ap tiy v
dugc thé bang halogen, hydroxyl, axyloxy, amino, amido, xyano, nitro,
guanidino, amidino, mercapto, carboxy, sulfonyloxy, cacbonyl,

benzyloxy, aryl, heteroaryl, carboxyclyl, hodc heteroxyclyl;
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trong d6 mdi nhém aryl, va heteroaryl doc lap tiy ¥ dugc thé bang
amino, xyano, hydroxyl, C;ealkyl, haloalkyl, alkoxy, nitro, halo,
mercapto, carboxy, cacbonyl, benzyloxy, aryl, hodc heteroaryl; va

trong d6 mdi nhém carboxyclyl, va heteroxyclyl doc lap tuy
duoc thé bﬁng halogen, alkoxy, axyloxy, amino, amido, xyano, nitro,

hydroxyl, mercapto, carboxy, cacbonyl, benzyloxy, aryl, hodc heteroaryl.

Hop chét theo diém 1, trong d6 hop chit nay ¢ cong thirc II:

II
hodc mubi dugc dung cua chung, trong d6:

lién két duoc thé hién bing dudng nét dut va dudng nét lién 13 lién két
dugc chon tir nhém bao gdém lién két don va lién két d6i v6i didu kién 1a
dudng nét dit va duong nét lién chi c6 thé 12 lién két d6i khin 14 1;
R*vaR*1a H;

R? va R’ 1a H, véi diu kién 14 néu lién két duoc thé hién bﬁng dudng nét
dat va dudng nét lién 13 lién két d6i thi R va R’ 13 ving mat; va

n doc lap 12 khong hoic s6 nguyén tir 1 dén 2.

Hop chit theo diém 2, trong d6 hop chét nay c6 héa hoc lap thé 3,6-cis

xéc dinh duoc thé hién trong cong thirc Ila:
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hodc mudi dugce dung cuia ching.

4. Hop chét theo diém 2, trong d6 hop chét nay c6 héa hoc lap thé 3,6-trans
xé4c dinh duoc thé hién trong cong thirc IIb:

hodc mudi dugc dung cia chung.

5. Hop chét theo diém bt ky trong sb cac diém tir 2 dén 4, trong do:

R! duge chon tir nhém bao gém -Cialkyl, -C,ealkenyl, -C,.alkynyl, —
NR’R! -CjgalkylR!, -C,alkenylR!!, -C,¢alkynylR!!, -CH(OH)C;.
salkylR’, -CH(OH)C,.9alkenylR®, -CH(OH)C,galkynylR’, -C(=O)R’, -
C(=0)C.oalkylR®,  -C(=0)C,.alkenylR’, -C(=0)C,oalkynylR’, -
C(=0)NR’R" -N(R*)C(=0)R’, -N(R)C(=0)NR’R!?, -N(R®)C(=0)OR’,
NR*C(E=O)CENRYRY,  -N(RY)C(=0)CraalkyIN(RDC(=0)R®, -
NR’)C(E=NR)R?,) -CENRIDNRR Y, -N=C(R®)NRR?, -N(R”)SO,R’, -
N(R®)SO,NR’R", aryl, heteroaryl, carboxyclyl, va heteroxyclyl;
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mdi nhém R® dbc lap dugc chon tr nhém bao g@)m H, -C,oalkyl, C,.
salkenyl, -Cygalkynyl, -CpoealkylR", -C,oalkenylR", -C,salkynylR'!,
aryl, heteroaryl, -(CH,)y.scarboxyclyl, va heteroxyclyl;

mdi nhém R doc 13p duoc chon tir nhém bao gbm H, -Cealkyl, -OR’, -
CH(=NH), aryl, heteroaryl, carboxyclyl, va heteroxyclyl; va

X 13 -CO,R", trong d6 R'? duge chon tir H hodc Cialkyl.

6. Hop chét theo diém bét ky trong s6 cac diém tir 2 dén 4, trong d6n 1a 1.

7. Hop chét theo diém 1, trong d6 hop chét nay cé cong thic Illa hogc IIIb:

R3 R4 R3 R4

RS RS

IlIa

hodc mudi duoc dung ctia ching, trong do:
lién két duoc thé hién bing dudng nét dut va dudng nét 1ién 1a lién két
dugc chon tir nhém bao gém lién két don va lién két doi;
mdi nhém R? va R* 1a H;
mdi nhém R* va R’ 13 H, v6i diéu kién 13 néu lién két duoc thé hién bing

dudng nét dt va dudng nét lién 13 lién két dbi thi R va R 13 véng mit.

8. Hop chat theo diém 7, trong d6 hop chét nay c6 hoa hoc 14p thé 3,7-cis
duoc thé hién trong cong thire IMlc va IIId:

-141-



19985

IIlc

hoac mudi dugce dung cua chung.

9. Hop chét theo diém 7, trong d6 hop chat nay c6 héa hoc lap thé 3,7-trans
duogc thé hién trong c6ng thirc Ille va IIIf:

R3 R4 R3 R4

R5

e ITXf

hoac mudi duge dung cta chung.

10.  Hop chét theo diém 1, trong d6 hop chit ndy c6 cong thirc IVa, IVb, hodc
IVe:
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IVa IVb

IVe
hogc mubi dugc dung ctia ching, trong do:

lién két duoc thé hién bing duong nét dit va duong nét lién 13 lién két
dugc chon tir nhém bao gdm lién két don va lién két doi;

mdi nhém R? va mdi nhém R* 14 H;

mdi nhém R va mi nhém R’ 13 H, véi diéu kién 14 néu lién két duoc thé
hién bing dudng nét dit va dudng nét 1ién 13 lién két d6i thi R® va R gén

vGi nguyén tir cacbon dugc lién két vai lién ket do 1a vang mat.

11. Hop chit theo diém 10, trong d6 hop chit niy c6 hoéa hoc lap thé 3,8-cis
duoc thé hién trong cong thic IVd, IVe, va IVf:

IvVd IVe
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hodc mudi dugce dung cta ching.

12.  Hop chét theo diém 10, trong d6 hop chét nay c6 héa hoc lap thé 3,8-trans
duoc thé hién trong cong thirc IVg, IVh, va IVi:

hodc muoi dugc dung cua ching.
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13.  Hop chét theo diém bt ky trong sb cac diém tir 2 dén 12, trong d6 lién
két dugc thé hién bang dudng nét dut va dudng nét lién 13 lién két don.

14.  Hop chét theo diém bat ky trong s6 cac diém tir 2 dén 12, trong d6 lién

két dugc thé hién bing dudng nét dut va dudng nét lién 13 lién két doi.

15.  Hop chét theo diém bt ky trong s cac diém tir 1 d&én 14, trong d6 R' 1a —
NHC(=0)C,.alkyIR'!.

16.  Hop chét theo diém 15, trong d6 R'! 13 aryl hoic heteroaryl.
17.  Hop chét theo diém 16, trong d6 R'! 14 thien-2-yl.

18.  Hop chét theo diém bét ky trong s cac diém tir 1 ¢én 17, trong d6 R 13 -
NHC(=0)C(=NOR)RY, trong d6 R® dugc chon tir nhém bao gém Cealkyl,
aryl, heteroaryl, carboxyclyl va heteroxyclyl.

19.  Hop chét theo diém bit ky trong s cac diém tir 1 dén 18, trong d6 X 14 -
CO,H.

20.  Hop chét theo diém bt ky trong sb cac diém tir 1 dén 19, trong d6 X la

dang cau dién tr axit carboxylic.

21.  Hop chét theo diém 1, trong d6 hop chit ndy c6 cong thirc duoc chon tir

nhém bao gém:

~ g
= 0
HN 0
B—0 OH HN g oH
HO (0] /
J HO 0 ,
_/<o o
HN [ HN
B—0O OH B—0 OH
HO 0 HO 0
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H
Ho\ﬂ)\/\n/"‘ 0
° %00 OH_
o) 0o
04 S
HN
B-O
/
HO
b
o)
OH
HN
B-0
N OHO
P
H2N () ,
NH
g
\S/\)\[f o
O _B.
HO (o) OH
N
C j
/B\
Z HO (0] OH
N
o
0Ho’B\o OH
HoN i
2 \/\S/\n/ o
O __B.
HO™ O OH
H
o N
T i
H N %0 B0 OH
H
N
W TR
NH O _B_
HO” ~O OH,
N
B e
N B.
Z HO” O OH
NH,
S
\
XN
N
N~ 0
0O O _B.
HO (o) OH
HO\N N
N
(o)
OH
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s/
~ O
7 N\y OH
H 'B-0
HO ’
%
5/
o)
X
0 N—O..,,)LOH
H 'B-0
HO ’
H
F N
0
HO™ >0 OH
F b
7
s/
0
AN
o N—O.,,,)\\OH
H 'B-0
HO ,
Z
S / 0 -~ O
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HO ;
o
~
””)\\OH
NN
oHO
OH
0]
~
)5
NN
__ OHO
W
NH,
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° P = 3\\ S O 58
J ./ ~OH ) ]
N N N
o H PO 5 H B-O
<__ HO HO
OH OH
’ 0
= =

) H B-G
HO
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O
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NH,
,OH =
HO ~Z N S‘j{ / o
N S ) ~
Y )\\
° O = H / f(\> " oA
\N O HO_N N B’O
oHo/B\o OH | HO ;
9 9
S O B Q S O S 0
HOOC / II)\OH HOH C / V(\>““)\\OH
N B~ 2 N B-O
HO , HO ,
= =
Y/
S 0 S 0
/
HOH,C HN Hooc—/ HN
B-O OH B-0 OH
HO 0 , HO 0O ;
=
S / (@)
/
HO-N HN
,B—O OH
Va HO 0]

hodc mudi dugc dung ctia chung.

22.  Hop chit theo diém 1, trong d6 hop chit ndy ¢ cong thirc duge chon tir

nhém bao gom:

N
0 l 0
o
HN HN HN
B0 OH B-0 OH B-0 OH
HO o] , HO o , HO , Va
o
HN
B—0 OH )
HO 0o hodc mudi dugc dung cta chung.

23.  Hop chét theo diém 1, trong d6 hop chat ndy c6 cong thirc:
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B—O OH

hodc muoi dugc dung cua no.

24.  Duogc phdm chita luong c6 hiéu luc diéu trj cia hop chét theo diém bat ky

trong s6 cac diém tir 1 dén 23 va ta duge dugc dung.

25. Duoc phim theo diém 24, trong d6 dugc phim nay con chira mot chét
khac dugce chon tir nhém gdm chit khang khuln, chit chéng ndm, chit khang

virut, chit chdng viém, va chét chdng di ing.

26.  Dugc phim theo diém 25, trong d6 chit khac 13 chét khang khuin B-

lactam.

27. Dugc phém theo diém 26, trong d6 B-lactam dugc chon tir Amoxicillin,
Ampicillin,  Pivampicillin,  Hetacillin, Bacampicillin, = Metampicillin,
Talampicillin, Epicillin, Carbenicillin, Carindacillin, Ticarcillin, Temocillin,
Azlocillin, Piperacillin, Mezlocillin, Mecillinam, Pivmecillinam, Sulbenicillin,
Benzylpenicillin (G), Clometocillin, Benzathine benzylpenicillin, Procaine
benzylpenicillin, Azidocillin, Penamecillin, Phenoxymetylpenicillin (V),
Propicillin, Benzathine phenoxymetylpenicillin, Pheneticillin, Cloxacillin,
Dicloxacillin, Flucloxacillin, Oxacillin, Meticillin, Nafcillin, Faropenem,
Biapenem, Doripenem, Ertapenem, Imipenem, Meropenem, Panipenem,
Tomopenem, Razupenem, Cefazolin, Cefacetrile, Cefadroxil, Cefalexin,
Cefaloglycin, Cefalonium, Cefaloridine, Cefalotin, Cefapirin, Cefatrizine,
Cefazedone, Cefazaflur, Cefradine, Cefroxadine, Ceftezole, Cefaclor,

Cefamandole, Cefminox, Cefonicid, Ceforanide, Cefotiam, Cefprozil,
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Cefbuperazone, Cefuroxime, Cefuzonam, Cefoxitin, Cefotetan, Cefmetazole,
Loracarbef, Cefixime, Ceftazidime, Ceftriaxone, Cefcapene, Cefdaloxime,
Cefdinir, Cefditoren, Cefetamet, Cefmenoxime, Cefodizime, Cefoperazone,
Cefotaxime, Cefpimizole, Cefpiramit, Cefpodoxime, Cefsulodin, Cefteram,
Ceftibuten, Ceftiolene, Ceftizoxime, Flomoxef, Latamoxef, Cefepime,
Cefozopran, Cefpirome, Cefquinome, Ceftobiprole, Ceftaroline, CXA-101,
RWJ-54428, MEI1036, BAL30072, BAL19764, Ceftiofur, Cefquinome,
Cefovecin, Aztreonam, Tigemonam, Carumonam, RWJ-442831, RWJ-333441,
hoac RWJ-333442.

28. Duoc phim theo diém 26, trong d6 B-lactam dugc chon tir Ceftazidime,

Biapenem, Doripenem, Ertapenem, Imipenem, Meropenem, hodc Panipenem.

29.  Duoc phém theo diém 26, trong d6 B-lactam dugc chon tir Aztreonam,
Tigemonam, BALL30072, BAL19764 hoac Carumonam.

30. Duoc phém theo diém 29, trong do:
B-lactam 1a Tigemonam;
duoc phdm nay 1a thich hop dé sir dung qua dudng miéng;
X 12 -CO,R'%; va
R'? duoc chon tr nhém bao gém Cioalkyl, -(CHy)o3-Ryy,
-C(R"®),0C(0)C1.0alkyl, -C(R"®),0C(O)R', -C(R"),0C(0)OC;.qalkyl
va -C(R"?),0C(0O)OR".

31.  Duogc phim theo diém 26, trong d6 hop chét ¢ cong thic:

S/

0O
HN
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hoic mubi duge dung cua no; va
B-lactam 1a2 Meropenem.
32. Duoc phém theo diém 31, trong @6 ta dugc dugc dung gdm natri cacbonat

va nudc mudi.

33.  Dung cu chira v6 trung chira:
hop chét theo diém bt ky trong sb cac diém tir 1 dén 23 & dang rén; va

chét khang khuan & dang rén.

34.  Dung cu chira theo diém 33, trong d6 chat khang khudn 13 p-lactam.

35. Dung cu chira theo diém 34, trong d6 B-lactam dugce chon tr Amoxicillin,
Ampicillin,  Pivampicillin, Hetacillin, Bacampicillin, Metampicillin,
Talampicillin, Epicillin, Carbenicillin, Carindacillin, Ticarcillin, Temocillin,
Azlocillin, Piperacillin, Mezlocillin, Mecillinam, Pivmecillinam, Sulbenicillin,
Benzylpenicillin (G), Clometocillin, Benzathine benzylpenicillin, Procaine
benzylpenicillin, Azidocillin, Penamecillin, Phenoxymetylpenicillin (V),
Propicillin, Benzathine phenoxymetylpenicillin, Pheneticillin, Cloxacillin,
Dicloxacillin, Flucloxacillin, Oxacillin, Meticillin, Nafcillin, Faropenem,
Biapenem, Doripenem, Ertapenem, Imipenem, Meropenem, Panipenem,
Tomopenem, Razupenem, Cefazolin, Cefacetrile, Cefadroxil, Cefalexin,
Cefaloglycin, Cefalonium, Cefaloridine, Cefalotin, Cefapirin, Cefatrizine,
Cefazedone, Cefazaflur, Cefradine, Cefroxadine, Ceftezole, Cefaclor,
Cefamandole, Cefminox, Cefonicid, Ceforanide, Cefotiam, Cefprozil,
Cefbuperazone, Cefuroxime, Cefuzonam, Cefoxitin, Cefotetan, Cefmetazole,
Loracarbef, Cefixime, Ceftazidime, Ceftriaxone, Cefcapene, Cefdaloxime,
Cefdinir, Cefditoren, Cefetamet, Cefmenoxime, Cefodizime, Cefoperazone,
Cefotaxime, Cefpimizole, Cefpiramit, Cefpodoxime, Cefsulodin, Cefteram,
Ceftibuten, Ceftiolene, Ceftizoxime, Flomoxef, Latamoxef, Cefepime,
Cefozopran, Cefpirome, Cefquinome, Ceftobiprole, Ceftaroline, CXA-101,
RWJ-54428, ME1036, BAL30072, BAL19764, Ceftiofur, Cefquinome,

-155-



19985

Cefovecin, Aztreonam, Tigemonam, Carumonam, RWJ-442831, RWJ-333441,
hoac RWJ-333442.

36. Dung cu chira theo diém 34, trong d6 B-lactam dugc chon tir Ceftazidime,
Biapenem, Tomopenem, Doripenem, Ertapenem, Imipenem, Meropenem hodc

Panipenem.

37. Dung cu chtra theo diém 34, trong d6 B-lactam dugc chon tir Aztreonam,
Tigemonam, BAL30072, BAL19764, hodac Carumonam.

38.  Dung cu chira theo diém 34, trong d6 hop chét cé cong thirc:

—

S/

HN
B—-O OH

b
hoac mudi dugc dung cua no; va

B-lactam 1a Meropenem.

39. Dung cu chita theo diém bat ky trong s6 cac diém tir 33 dén 38, trong d6

hop chét va chit khang khuin duoc trén 13n.

40. Dung cu chira theo diém bét ky trong s6 cac diém tir 33 dén 38, trong d6
hop chit va chét khang khuén khong duoc tron 13n.

41. Dung cu chita theo diém bét ky trong s6 cac diém tir 33 dén 40, trong d6
hop chét & dang két tinh.

42.  Dung cu chira theo diém bét ky trong sb cac diém tir 33 dén 41, trong d6
chit khang khuin & dang két tinh.
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43.  Dung cu chira theo diém bét ky trong s6 céc diém tir 33 dén 40, trong d6
hop chit va chét khang khuin 13 va dung moi.

44,  Dung cu chira theo diém bat ky trong sb cac diém tir 33 dén 43, trong d6
ty 16 mol ctia hop chét trén chit khang khuin ndm trong khoang tir 1:8 dén 8:1.

45.  Dung cu chita theo diém bét ky trong sd cac diém tir 33 dén 44, trong d6
ty 16 mol ctia hop chét trén chit khang khudn ndm trong khoang tir 1:2 dén 2:1.

46. Dung cu chita theo diém bt ky trong s6 cac diém tir 33 dén 43, trong d6
ty 18 mol ctia hop chét trén chit khang khuén 13 1:1.

47.  Dung cu chira theo diém bt ky trong s6 cac diém tir 33 dén 46, trong d6
dung cu nay con chra chit diéu chinh d6 pH.

48.  Dung cu chira theo diém 47, trong d6 chat diéu chinh d6 pH 12 NaOH.
49.  Dung cu chira theo diém 47, trong do chét diéu chinh d6 pH 14 axit xitric.

50. Phuong phép bao ché duoc phdm dé sir dung bao gdm budc hoan nguyén
lwong c6 trong dung cu chira v6 tring theo diém 33 bang cach sir dung chét pha

lodng dugc dung.

51.  Phuong phap theo diém 50, trong d6 hop chét ¢ cong thic:

S/

HN
B—O OH

b
hodc mudi dugc dung ctia no;
B-lactam 1a Meropenem, va

chat pha lodng gom natri cacbonat va nudc muoi.
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52.  Phuong phép theo diém 51, trong d6 chét pha lodng 14 dung dich nudc

muoi.

53. Phuong phép theo diém 51, trong d6 chét pha lodng 1a dung dich

dextroza.
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