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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén 16p mabi cia cic chat tc ché B-lactamaza, cu thé 1a

hop chét duge biéu dién bing cong thire (I) hoic mudi duge dung ciia né.
Tinh trang k§ thuit ciia sang ché

Céc chét khang sinh B-lactam da dugc sit dung trong nhiéu hon 70 nam
va dugc sir dung rong rai trong 14m sang dé diéu tri nhiéu bénh lay nhidm khéc
nhau. Tuy nhién, v6i viéc sit dung rong rai va lam dung 16p thubc nay, hién
tugng khang ctia vi khuan ciing gia ting mot cach nhanh chéng. Trong 20 nim
qua, cac béac sT phai dbi mat voi tinh trang ngay cang tdi té, d6 14, ty 16 méic va
ty 16 tir vong do cac bénh 1ay nhiém vi khuin dang tang 1én nhanh chéng trong
cong ddng 14n trong bénh vién. C6 hai ching giy bénh chinh c¢6 kha ning
khang thubc khang sinh cao va doi hoi thude tri lidu méi. Mot ching 1a cac
chung khang da thudc (multidrug-resistant strain - MDR), chi vi khuan c6 kha
ning khang ba hogc nhiéu hon ba 16p thudc khang khuan thuong duge str dung.
Chung kia 1a ching cuc ky khang thudc (extremely drug-resistant strain -
XDR), chi vi khun ¢6 kha ning khang hiu hét tit ca cac thudc khang khuan
thuong duoc st dung. 30-50% céc lay nhiém trong bénh vién la do ESKAPE
gdy ra, ma bao gdm Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter  baumannii, Pseudomonas aeruginosa Va
Enterobacterspecies. Sau 16p vi khudn trén ddy bao ham hiu hét céc ching

MDR va XDR, géay han ché 16n cho viéc lya chon tuy chon diéu tri ctia bac si.

C6 mot sb6 co ché thong qua d6 vi khuan phét trién tinh khang thudc
khéng sinh B-lactam, mdt trong s6 cac co ché chu yéu 1a viéc san xult cac
enzym c6 thé thuy phan vong p-lactam va lam bét hoat céc thubc khang sinh.

Vi khuén ciing ¢6 thé thay di mot cach chon loc dich cia cac thubc khang sinh.
Vi du, Staphylococcus aureus khang methixillin da phat trién tinh khang da

thudc ma c6 lién quan dén viéc san xuat PBP,, mdi, su tong hop PBP tang, va
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4i luc thubc giam. B-lactamaza c6 thé lién két nhanh chéng véi mot s6 thube
khang sinh p-lactam khang enzym nhét dinh, cho phép thudc con lai trong nén
ngoai bao cia bao chét va khong dén dugc dich dé gy ra tac dung khang
khuin. Ngoai ra, mang ngoai ctia vi khudn G khong d& dang thdm qua d6i voi
mot sb thude khéng sinh B-lactam nhét dinh, din dén tinh khang mirc thép
khong dac hi€u. Cling c6 mot s6 hé thai khoi t& bao c6 hoat tinh trén mang bao
chét ctia vi khudn, nhd d6 vi khudn thai b thude khéi t€ bao mét cach tich cuc.
Do d6, hdn hop cua thudc khang sinh B-lactam va chét trc ché B-lactamaza 1a
phuong phép hi€u qua nhit v& mit 14m sang. Vi khuén c6 thé san xuét nhidu
loai B-lactamaza khac nhau, ma cd thé duogc phén loai thanh 16p A, B, C,va D
theo trinh tu axit amin va nucleotit clia chung. Lép A, B, va D xtc tac sy thiy
phan v6i serin lam vi tri hoat hoa, va enzym 1ép B phén cét vong bang mot

hodc nhiéu hon mot nguyén tr kim loai & vi tri hoat héa.
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Chét trc ché p-lactamaza ¢6 hoat tinh cao da dugc biét 16 dau tién 1a kali
clavulanat, va hdn hop clia né véi amoxixillin dén nay vin dang rit hép din
trén thi trudng. Hai chat e ché B-lactamaza quan trong khéc trén thi truong 1a
sulbactam va tazobactam. Ba thubc nay cé vong B-lactam c6 hoat tinh cao
trong cAu tric cta ching néi chung, ma 1 vi tri hoat héa cia cac chét tc ché
nay. Mic du ba thudc nay hép din trén thi trudng, phd khéng khuén ctia chiing
rét hep. Chung chi tdc déng dén B-lactamaza 16p A va D, nhung hoan toan
khong c6 hiéu qua ddi véi enzym 16p C va enzym KPC ma dong vai tro quan
trong déang ké trong enzym 16p A.

Vao thang 2 nam 2015, FDA da phé chudn chit tc ché p-lactamaza méi

duoc goi la avibactam (NXL-104). Thudc nay chaa cAu tric vong diazabixyclo
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méi ¢6 phd khéang khuén rong hon so véi ba chét (e ché p-lactamaza thé hé
trude ddy di duge md ta & trén. Tuy nhién, avibactam cé hoat tinh trc ché 5t
khang B-lactamaza 16p A nhung c6 hoat tinh e ché tuong dbi yéu khéng

B-lactamaza 16p C.

Chét e ché diazabicyclic s& 13 khuynh huéng méi trong sw phét trién
chét tc ché B-lactamaza, dac biét 1a d6i v&i cac thube ma c6 thé dat duge hoat
tinh (¢ ché t6t hon khang ca B-lactamaza 16p A va 16p C ma van dang c6 nhu

cdu trén thi truong.
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Avibactam

Hién nay, hién tugng khang thudc khang sinh di tr& thanh vén dé sirc
khoe trén toan thé gi6i, va vi khuin khang thubc méi dang xut hién trén toan
thé gi6i. Véi su giam tdc do phat trién thube khang sinh, viéc diéu tri khang
khuén 1am sang dang tr& nén ngly cang trAm trong, va thdm chi 1a c6 trudng
hop “khdng thudc nao c6 sin”. Xét thay didu nay, c6 nhu cau cAp bach dé phat

trién céc chat rc ché B-lactamaza mdi, an toan va hiéu qua.
Ban chat ky thuit ctia sang che

Sang ché @& xuét hop chét dugc bidu dién bang cong thire (T) hodc mudi

dugc dung ctia no:
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X 1a O hoac N(R1);

R; duoc chon tir nhém bao gdm Cis alkyl, Cis heteroalkyl, Cs
xycloalkyl, heteroxycloalkyl c6 tir 3 dén 6 canh, va aryl hoic heteroaryl c6 tir 5
dén 6 canh, mdi trong s6 nay tuy y dugc thé bang 1, 2, hodc 3 R;

R 13 F, Cl, Br, I, CN, OH, NH; hoiac COOH, hoac R dugc chon tir nhém
bao gdm Ci.6 alkyl, Ci. heteroalkyl, Cs.s xycloalkyl, heteroxycloalkyl ¢6 tir 3
dén 6 canh, phenyl va heteroaryl c6 tir 5 dén 6 canh, mdi trong sb nay tuy y
duoc thé bﬁng 1, 2, hoac 3 R’;

R’ 1a F, Cl, Br, I, OH, CN, NH,, COOH, Me, Et, CF3;, CHF2, CH2F,
NHCHj3 hode N(CHs);

“hetero” la nguyén tir khac loai hodc nhom nguyén tir khic loai, duge
chon tr nhém bao gém -C(=O)N(R)-, -N(R)-, -C(=NR)-, -S(=0)N(R)-,
-S(:O)N(R)_: 'O's 'S'a =Oa =Sa 'O_N=> 'C(=O)O-> _C(:O)_’ _C(=S)_: 'S(:O)_s
-S(=0)2-, va -N(R)C(=O)N(R)-;

Trong truong hop bét ky trong sb cac truong hop néu trén, s6 lugng
nguyén tir khic loai hodc nhém nguyén tir khac loai doc 1ap bang 1, 2 hoic 3.

Theo mdt sd phuong an cuia sdng ché, R 3 F, Cl, Br, I, CN, OH, NHa,
COOH, Me, Et, CF3, CHF2, CHoF, NHCH3, N(CH3)2 hodc metoxy.

Theo mét s& phuong 4n clia sang ché, X 12 O.

Theo mot ) phuong an cua sang ché, R 1a F, Cl, Br, I, CN, OH, NHoa,
COOH, Me, Et, CF3, CHF», CHoF, NHCH3, N(CHs)2 hodc metoxy, céac gia tri
bién ddi khéc 14 nhu dugc dinh nghia trén day.

Theo mdt s& phuong 4n clia séng ché, X 12 O, c4c gia tri bién ddi khac 1a
nhu dugc dinh nghia trén day.

Céac phuong an khéc cua sang ché thu duogc bang cach két hop cac gid tri
bién dbi trén day mot cach tuy y.

Theo mot sb phuong an cta sang ché, hop chit hoic mudi duoc dung
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cua no la:
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NH3+ N— O\&//O
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Sang ché ciing dé xuit dugc pham, chtra lugng hiru hiéu c6 tac dung tri
liéu cua hgp chit hodc mubi duoc dung cua né nhu dugce xac dinh trong yéu

cau bao ho, va chat mang dugc dung.

Sang ché cling mo ta viéc st dung hop chat hodc muoi dugc dung cua
n6 hoac dugc pham trong san xuat chat trc ché pB-lactamaza dé diéu tri sy 1ay
nhiém vi khuan.

Hiéu qua c6 loi

Nhan gbc ciia hop chét theo sang ché dua vao mach bén méi cia nhém
guanidinoxy trong vong diazabixyclo. So véi tinh trang k§ thuét, nhém nay cé
nhiéu vi trf lién két hydro hon, do d6 c6 tinh chat hoa 1y t6t hon nhu do hoa tan
trong nudc. Mit khac, viéc dua vao nhém guanidinoxy lam cho pKa dat dén
gia tri 8,83, tuong dbi gén v6i pKa cia nhom amino (vi du pKa cia nhom
amino ndm & mach bén tan cing cua lysin 14 8,95) va nhé hon nhiéu so véi pKa
ctia nhom guanidino (vi du pKa cua arginin 1a 12,48), nho d6 hop chét c6 thé
duy tri d6 6n dinh hoa hoc tét. Dit lidu thir nghiém in vitro va in vivo cling cho
thdy rang viéc dwa vao nhom guanidinoxy c6 thé 1am cho hop chét theo sang
ché e ché duge cac B-lactamaza khac nhau, va hoat tinh kim ham vi khuin
dugc tang cuong mot cach rd rét. Trong tinh trang hién nay khi ma c6 nhu ciu
cap thiét dbi voi nhidu thube 1am sang méi dé chdng lai su lay nhiém ngay
cang manh cua vi khudn khang thudc, hop chét theo sang ché 1a loai thudc day
hira hen dé c6 thé giai quyét vin d& nay, thudc nay c6 thé thé hién hiéu qua 1am

sang t6t hon trong 14m sang.

M6 ta vin tit hinh vé
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Fig. 1 thé hién két qua thir nghiém trén chung Klebsiella pneumoniae

san xudt KPC p-lactamaza.
MO ta chi tiét sang ché
Dinh nghia va moé ta

Trir khi dugce néu khac di, trong ban mé ta nay, cac thudt ngit va cum tu
sau duoc du dinh 13 c6 cac nghia sau. Thudt ngit hodc cum tir cu thé khong nén
duoc xem 1a khong x4c dinh hodc khong rd rang khi khong c6 dinh nghia cu
th, ma cdn phai dugc hiéu theo nghia thong thuong. Khi tén thuong mai Xuét
hién trong ban md ta nay, n6é dy dinh dé chi san pham twong tng hozc thanh
phén hoat tinh ctia nd. Thuét ngit "dugc dung" dugc st dung & day dbi véi cac
hop chét, vat lidu, ché phém, va/hoac dang lidu long, ma thich hop dé sur dung
tiép xtic v6i mb clia ngudi va dong vat trong pham vi ciia danh gia y khoa dédng
tin cdy, khong c6 ddc tinh du, tinh trang kich tng, phan Ung di g hodc cac

vAn d& hoac bién ching khac, twong ximg véi ty 1& lgi ich/rti ro hop 1y.

Thuét ngit "mudi dugce dung" chi mubi ctia hop chit theo séng ché duogc
diéu ché bang cach cho hop chét c6 phin tir thé cu thé theo sang ché phan tmg
v6i axit hodc bazo twong d6i khong doc. Khi hop chét theo sang ché chira
nhém chirc twong ddi axit, mudi cong bazo c6 thé thu duoc bang cach dua dang
trung tinh ctia hop chat tiép xtc véi lugng du cla bazo trong dung dich tinh
khiét hodc dung moi tro thich hop. Mudi cong bazo duge dung bao gém mudi
cta natri, kali, canxi, amoni, amin hitu co hodc magie hodc cac mudi twong tu.
Khi hop chét theo sang ché chita nhém chirc tuong d6i bazo, mubi cong axit co
thé thu duoc bang cach dua dang trung tinh ctia hop chét tiép xuc vé6i lugng du
clia axit trong dung dich tinh khiét hodc dung mdi tro thich hop. Vi du vé mubi
cdng axit dugc dung bao gdm mudi axit vo co, trong d6 axit vo co bao gbm, vi
dy, axit clohydric, axit bromhydric, axit nitric, axit cacbonic, bicacbonat, axit
phosphoric, monohydro phosphat, dihydro phosphat, axit sulfuric, hydro sulfat,

axit hydroiodic, axit phosphoro, va céac axit twong tu; va mudi cta axit hiru co,
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trong d¢6 axit hitu co bao gdm, vi du, axit axetic, axit propionic, axit isobutyric,
axit maleic, axit malonic, axit benzoic, axit sucxinic, axit suberic, axit fumaric,
axit lactic, axit mandelic, axit phtalic, axit benzensulfonic, axit p-toluensulfonic,
axit xitric, axit tartric, va axit metansulfonic, va cac axit tuong tu; va mudi ciua
axit amin (nhu arginin va cac axit amin tuong tu), va mudi ctia axit hitu co nhu
axit glucuronic va céc axit twong tu (tham khao Berge et al., "Pharmaceutical
Salts", Journal of Pharmaceutical Science 66: 1-19 (1977)). Mot s6 hop chit cu
th nhit dinh theo sang ché chita ca nhém chirc bazo va axit c6 thé duge bién

dbi thanh mudi cong bazo hodc axit bat ky

Tét hon 1, thong qua viée dua mudi tiép xic véi bazo hodc axit theo
cach thong thuong, sau d6, phan tach hop chét géc, dang trung tinh cta hop
chit nho d6 duoc tai sinh. Sy khac nhau gifta dang gbc ctia hop chat va cac
dang mubi khac nhau cua né nim & cac tinh chét vat Iy cu thé, nhu d hoa tan

khéc nhau trong dung moi phén cuc.

"Mubi duge dung" duoc st dung & day thude vé din xuét cia hop chét
theo sang ché, trong d6, hop chét gbc duoc cai bién bang cach tao thanh mudi
v6i axit hoic bazo. Vi du vé mudi dugc dung bao gdm, nhung khong giéi han &,
mudi cla axit vd co hodc axit hitu co clia géc bazo nhu amin, mubi kim loai
kidm hodc mudi hitu co cta gde axit nhu axit carboxylic, va céc axit tuong tu.
Mudi duge dung bao gdm mudi khong ddc thong thudng hodc mubi amoni bac
bdn cua hop chét géc, nhu mubi duogce tao thanh béi axit vo co khdng doc hodc
axit hiru co. Mubi khong ddc thong thudng bao gbm, nhung khong gi6i han &
mudi thu dugce tir axit vo co va axit hitu co, trong d6 axit v6 co hodc axit hitu
co duoc chon tr nhém bao gOém axit 2-axetoxybenzoic, axit
2-hydroxyetansulfonic, axit axetic, axit ascorbic, axit benzensulfonic, axit
benzoic, bicacbonat, axit cacbonic, axit xitric, axit edetic, axit etandisulfonic,
axit etansulfonic, axit fumaric, glucoheptoza, axit gluconic, axit glutamic, axit
glycolic, axit bromhydric, axit clohydric, hydroiodua, hydroxyl,

hydroxynaphtalen, axit isethionic, axit lactic, lactoza, axit dodexyl sulfonic,
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axit maleic, axit malic, axit mandelic, axit metansulfonic, axit nitric, axit oxalic,
axit pamoic, axit pantothenic, axit phenylaxetic, axit phosphoric, axit
polygalactanal, axit propionic, axit salixylic, axit stearic, axit subaxetic, axit
sucxinic, axit sulfamic, axit sulfanilic, axit sulfuric, tannin, axit tartric va axit

p-toluensulfonic.

Mubi duge dung theo séng ché c6 thé duge didu ché tir hop chat gbe
chtra gbc axit hodc bazo bang phuong phap héa hoc thong thuong. Nhin chung,
mubi ndy cé thé dugc diéu ché bﬁng cach cho dang axit hodc bazo ti do cuia
hop chét phan tmg véi lugng ty luong ciia bazo hogc axit thich hop trong nude
hozc dung méi hitu co hodc hdn hop ctia chiing. Nhin chung, mdi truong khong
phai dang nuéc nhu ete, etyl axetat, etanol, isopropanol hodc axetonitril duoc
uu tién.

Ngoai dang mudi, hop chét duoc d2 xuét theo sang ché ciing ton tai &
dang tién dugc chét. Tién dugc chét ciia hop chat duge mo ta & day 1a hop chit
ma dé dang trai qua su thay ddi héa hoc trong diéu kién sinh ly dé bién d6i
thanh hop chéit theo sang ché. Ngoai ra, tién dugc chét co6 thé duoc bién dbi
thanh hop chit theo sang ché bang phuong phap héa hoc hodc hoa sinh trong
mdi trudng in vivo.

Mot sb hop chit nhit dinh theo sang ché ¢6 thé tdn tai & dang khong
duoc solvat héa hodc dang dugce solvat hoa, ké ca dang dugc hydrat hoa. Nhin
chung, dang dugc solvat héa la twong duong v6i dang khong duge solvat hoa,

va ca hai dang nay déu dugc bao gom trong pham vi clia séng ché.

Mot s6 hop chit nhét dinh theo séng ché c6 thé c6 nguyén tir cacbon
khéng dbi ximg (tAim quang hoc) hodc lién két doi. TAt ca cac raxemat, chat
ddng phan khong ddi quang, chit ddng phéan di hinh va chit déng phan riéng 1&

déu duogc bao gdbm trong pham vi cta sang che.

Tri khi dugc néu khac di, cdu hinh tuyét dbi ctia nguyén tir cacbon

khong di xtmg duge bidu dién bing lién két lién nét hinh ném () va lién két
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dut nét hinh ném ("), dudng luon séng (~7) 1a lién két 1ién nét hinh ném
( ~*) hoic lién két dat nét hinh ném (), va c4u hinh twong d6i ctia nguyén tir
cacbon khong déi xtmg duoc bidu dién bing lién két lién nét thang () va
lién két dat nét thdng («). Khi hop chét duge md ta & ddy chura lién két doi
dang olefin hogc cac tdm khong d6i xtmg di hinh khac, chat dong phan di hinh
E va Z dugc bao gbém trir khi dugc néu khac di. Tuong tu, tAt ca céc dang

tautome déu dugc bao gdm trong pham vi ctia sdng che.

Hop chét theo séng ché ¢6 thé c6 dang ddng phan 1ap thé hodc di hinh
dic thi. Sang ché duy tinh tit ca cac hop chét nhu vay, bao gdbm chét ddng phan
cis VA trans, chit ddng phan dbi anh (-)- va (+), chit ddng phan déi anh (R)- va
(S), chit ddng phan khong d6i quang, chit déng phan (D), chéit déng phén (L),
va hdn hop raxemic va céc hdn hop khac, vi du, hdn hop duge lam giau chét
ddng phan d6i anh hozic chét déng phan khong d6i quang, tAt ca cac dang nay
ddu dugc bao gdm trong pham vi clia séng ché. Phan tir thé nhu alkyl c6 thé c6
nguyén t&r cacbon khdng d6i xtmg bd sung. Tht c4 cac chit ddng phan nay va

hdn hop cia chung déu dugc bao gdm trong pham vi clia sang ché.

Tuy ¥, chét ddng phan (R)- va (S) c6 hoat tinh, hodc chit ddng phan D
va L c6 thé duoc didu ché bing cach str dung tdng hop khong d6i xtmg hozc
céc chit phan tmg khong dbi xtmg hodc cac k¥ thuat thong thudng khéc. Néu
mot loai chét d(‘?)ng phéan dbi anh cta hop chét nhit dinh theo sang ché can phai
thu duoc, thi chit ddng phan dbi anh tinh khiét mong muébn c6 thé thu duoc
bing cach tdng hop khong ddi xtng hogc tic dong tao dan xuét cia nhém bd
tro khong déi xtmg sau d6 1a phan tach hdn hop ddng phan khong d6i quang
thu dugc va phan cit nhém bd tro. Theo cach khéc, khi phan tr chita nhém
chiic bazo (nhu amino) hodc nhém chirc axit (nhu carboxyl), hop chét phan
ung v6i axit hodc bazo ¢6 hoat tinh quang hoc thich hop dé tao thanh mudi chia
chat ddng phan khéng dbi quang ma sau d6 dugc cho qua phan giai d6ng phan
khong @i quang thong qua phuong phap thong thudng trong linh vue dé tao ra
chét ddng phan ddi anh tinh khiét. Ngoai ra, chét ddng phan i anh va chét
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d6ng phan khong d6i quang nhin chung duoc tich riéng thong qua sic ky ma
sit dung pha tinh khéng d8i ximg va tiy ¥ két hop v6i phuong phap din xuat

héa hoc (vi du, carbamat dugc tao ra tir amin).

Hop chét theo sang ché ¢6 thé chira ty 18 khong tu nhién cla chét dong
vi nguyén tir & mot hodc nhiéu hon mot nguyén tir tao nén hop chét. Vi du, hop
chét c6 thé dugce danh dau phéng xa béng chét déng vi phéng xa, nhu triti CH),
i0t-125 (1¥T) hodc C-14 (14C). TAt ca cac bién dbi ddng vi ctia hop chét theo
sang ché, du 1a c6 hoat tinh phéng xa hay khong, déu duoc bao gdm trong

pham vi cta sang cheé.

Thuét ngit "chit mang dugc dung" chi tic nhan hodc mdi trudng chat
mang bat ky ¢6 kha ning phan phéi lwong hitu hiéu cia chét c6 hoat tinh theo
sang ché, khong can trd hoat tinh sinh hoc cta chét c6 hoat tinh va khong c6 tac
dung phu gay ddc dén vat chi hodc bénh nhan. Chét mang dai dién bao gém
nude, dau, thuc vat va khoang chét, nén dang kem, nén dang thude long, nén
thudc m& va cac dang twong tw. Nén nay bao gdm chét tao huyén phu, chét lam
dic, chit ting cudng tinh thAm va céc chat tuong tw. Cac ché phdm cua ching
1a d4 biét 16 v6i chuyén gia trong linh viee m§ phdm hoc linh vuc dugc phim
dung khu tri. Thong tin bd sung vé chit mang c6 th8 dwoc tham khéo trong 4n
pham Remington: The Science and Practice of Pharmacy, 21st Ed, Lippincott,
Williams & Wilkins (2005), ndi dung cta tai liéu nay duoc dua vao ban md ta

nay bang cach vién dan.

Thuét ngit "ta dugc" nhin chung chi chit mang, chit pha lodng vd/hodc
moi trudng can thiét dé tao cong thirc duge phim hitu higu.

Déi v6i thube hodc tic nhan ¢6 hoat tinh dugc ly, thuit ngit "lugng hitu
hiéu" hodc "luong hitu hiéu c6 tdc dung tri liéu" chi lugng khong doc nhung du
dé dat duoc tac dung mong mudn cua thudc hodc chit. DPéi voi dang lidu luong

qua duong miéng theo sang ché, "luong hitu hidu" clia chét c6 hoat tinh trong

ché phém chi lugng can dé dat duogc tac dung mong mubn khi két hop véi chét
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¢6 hoat tinh khéc trong ché phdm. Lugng hitu hiéu thay dbi theo timg ngudi va
dugce xac dinh tuy thudce vao do tudi va tinh trang chung cta ngudi nhan ciing
nhu chét ¢ hoat tinh cu thé. Luogng hitu hiéu thich hop trong timg trudong hop
¢6 thé duoc xé4c dinh béi ngudi ¢6 hidu bibt trung binh vé linh vuc k¥ thuat nay

dua trén thir nghiém thong thuong.

Thuét nglt "thanh ph'?m hoat tinh", "chit tri liéu", "chit cé hoat tinh"
hodc "thc nhan ¢6 hoat tinh" chi thuc thé héa hoc c6 thé diéu tri mot cach hiéu

qué réi loan, bénh hoic tinh trang bénh 1y d4 dugc nham t6i.

"Tuy y" ho#c "mdt cach tuy y" nghia 1a su kién hoéc didu kién tiép theo
¢6 thé xay ra nhung khong nhét thiét, thuat ngit nay bao gdm truong hop trong
d6 su kién hogc didu kién xay ra va trudng hop trong d6 su kién hogc diéu kién

khong xay ra.

Thuét ngtt "dugce thé" nghia la mgt hodc nhiéu hon mdt nguyén tr hydro
trén nguyén tur cu thd dugc thé bang phan tir thé, bao gdbm doteri va bién thé
hydro, mién 1a héa tri ctia nguyén tir cu thé 13 binh thuong va hop chit dugc thé
14 én dinh. Khi phan tir thé 1a oxo (tirc 1a =0), diéu nay c6 nghia 12 hai nguyén
tir hydro duoc thé. Céc vi tri trén vong thom c6 thé khong duoc thé bang oxo.
Thuat ngft "thy ¥ dugc thé" nghia 1a nguyén tir c6 thé dugc thé bang phan tir
thé hay khong, trir khi duge néu khéc di, loai va s6 lugng phan tir thé c6 thé tuy

v mién 13 c6 thé thyc hién dugc vé mit héa hoc.

Khi gid tri bién d8i bét ky (nhu R) xut hién trong thanh phan hogc cdu
trac ctia hop chat nhidu hon mét 14n, dinh nghia cta gia tri bién dbi nay & mdi
14n xuét hién 13 doc 1ap. Do d6, vi du, néu nhém duge thé bang 0-2 R, nhém
nay c6 thé tily y dugce thé bang 1én dén hai R, trong d6 dinh nghia cia R & mdi
14n xuét hién 13 doc lap. Hon nita, td hogp cua phﬁn ttr thé va/hoic bién thé cua

né chi duge cho phép khi t6 hop nay tao ra hop chét 6n dinh.

Khi s lugng nhém lién két bang 0, nhu -(CRR)o-, diéu nay c6 nghia 1a

nhém lién két 13 lién két don.
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Khi mdt trong céc gid tri bién dbi 14 lién két don, diéu ndy c6 nghia 1a
hai nhém duoc lién két bai lién két don duge ndi truc tiép. Vi du, khi L trong

A-L-Z 13 lién két don, cAu triic cua A-L-Z thuc té 13 A-Z.

Khi phén tir thé 13 trdng, diéu ndy c6 nghia 1a phén tir thé khong ton tai.
Vi dy, khi X 13 tréng trong A-X, chu tric cta A-X thyc t& 1a A. Khi phan tir thé
¢6 kha ning gin v&i nhiéu hon mot nguyén tir trén vong, phan tir thé nay c6 thé

dugc lién két voi nguyén tir bat ky ctia vong. Vi dy, don vi cau trac

hodc nghia 13 phan tir thé R ¢6 thé ndm & vi tri

bét ky trén xyclohexyl hoc xyclohexadien. Khi phin tir thé duoc liét ké khong
biéu thi né duge lién két voi nhom cAn duoc thé boi nguyén tir nao, thi phén tr
thé nay c6 thé duoc lién két boi nguyén tir bat ky ctia né. Vi dy, khi pyridyl
dong vai tro lam ph'?ln tir thé, né c6 thé duoc lién két v6i nhom can duge thé
boi nguyén tir cacbon bt ky trén vong pyridin. Khi nhém lién két duoc liét ké

khéng bidu thi huéng lién két, huéng lién két nay 1a tiy ¥, vi du, nhom lién két

20
L chia trong ®- 12 -MW-, thi, -MW- c6 thé lién két v6i vong
DD
A va vong B @ tao thanh theo huéng giéng nhu thi
tu doc tir trdi qua phai, va tao thanh theo hudng trai

v6i thit tu doc tir trai qua phai. T6 hop clia nhém lién két, phén tir thé va/hodc
bién thé ctia n6 chi dugc cho phép khi td hop nhu vay c6 thé tao ra hop chét 6n
dinh.

Tru khi dugc néu khac di, thudt nglt "hetero" la nguyén tir khac loai
ho#c nhém nguyén tir khéc loai (vi du, nhém nguyén tir chira nguyén tir khac
loai), bao gdm nguyén tir ngoai trir cacbon (C) va hydro (H) va nhém nguyén
tir chira nguyén tir khac loai néu trén, vi du, bao gdm oxy (0), nito (N), luu

huynh (S), silic (Si), germani (Ge), nhém (Al), bo (B), -O-, -S-, =0, =S,
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-C(=0)0-, -C(=0)-, -C(=S)-, -S(=0), -S(=O)-, vd nhém bao gom
-C(=0)N(H)-, -N(H)-, -C(=NH)-, -S(=0):N(H)- v -S(=0)N(H)-, mdi trong s6

nay thy ¥ dugc thé.

Trix khi dugc néu khiac di, thuit nglt "vong" chi xycloalkyl,
heteroxycloalkyl, xycloalkenyl, heteroxycloalkenyl, xycloalkynyl,
heteroxycloalkynyl, aryl hogc heteroaryl dugc thé hodc khong duoc thé. Vong
bao gdbm vong don, t6 hop vong, vong x04n, vong ngung tu hodc vong duoc tao
clu. S6 luong nguyén tit trén vong thudng dugc xac dinh dudi dang s6 luong
thanh phan cta vong, vi dy, "vong co6 tir 5 dén 7 canh" nghia 14 tir 5 dén 7
nguyén tir dugc sip xép trén vong. Trl khi duge néu khéc di, vong tlly y chira
tir 1 dn 3 nguyén tir khéc loai. Do dd, "vong co6 tlr 5 dén 7 canh" bao gdm, vi
du, phenyl, pyridinyl va piperidinyl; mat khac, thuét nglr "vong
heteroxycloalkyl co tur 5 dén 7 canh" bao gém pyridyl va piperidinyl, nhung
loai trir phenyl. Thudt ngt "vong" cling bao gbm hé vong chira it nhit mét vong,

trong d6 mdi vong doc 14p dap ung dinh nghia néu trén.

Trir khi dugc néu khéc di, thuit ngit "di vong" hodc "heteroxyclo” chi
vong don vong, hai vong hodc ba vong 4n dinh chira nguyén tir khac loai hodc
nhém nguyén tir khac loai, ma c6 thé 1a no, chua no mdt phan hogc chua no
(thom) va co thé chira nguyén tir cacbon va 1, 2, 3 hodc 4 vong nguyén tir khac
loai ddc 1ap dugce chon tr N, O va S, trong do6 bét ky trong s6 di vong néu trén
¢6 thé duge ngung tu véi vong benzen dé tao thanh vong hai vong. Cac nguyén
tir khac loai nhu nito va luu huynh c6 thé tuy v duoc oxy hda (tic 1a, NO va
S(O)p, p bang 1 hodc 2). Nguyén tir nito c6 thé dugc thé hodc khong dugc thé
(tirc 13, N hodc NR, trong d6 R 1a H hodc cac phﬁn tir thé khéc da duoc dinh
nghia trong ban mé ta nay). Di vong c6 thé dugc gin véi nhom ddi xing cuia
nguyén ti khac loai hogdc nguyén tlr cacbon bét ky dé tao thanh cAu truc 6n dinh.
Néu hop cht thu dugc 1a 8n dinh, thi di vong duge md ta & ddy c6 the co su
thé & vi tri cacbon hodc nito. Nguyén tr nito trén di vong nay tuy y dugc thé

bdn bac. Theo phuong 4n duge uvu tién, khi tdng sb lugng nguyén tir S va O cla
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di vong 16n hon 1, thi nguyén tir khac loai khong lién k& véi nhau. Theo
phuong an dugc uu tién khéc, tbng sb lugng nguyén tx S va O cla di vong
khéng 16n hon 1. Nhu duge st dung & déy, thudt ngit "nhém di vong thom"
hodc "heteroaryl" chi vong thom di vong don vong hodc hai vong ¢6 5, 6 hodc
7 canh hodc hai vong ¢6 7, 8, 9 hodc 10 canh dn dinh chira nguyén t cacbon va
1, 2, 3 hodc 4 nguyén tir khic loai ctia vong ddc lap duge chon tir N, O va S.
Nguyén tir nito ¢ th8 duge thé hodc khong duge thé (tic 13, N ho#ic NR, trong
d6 R 12 H hodc cac phin tir thé khac dd dugc dinh nghia trong ban mé ta nay).
Céc nguyén tr khac loai nito va luu huynh c6 thé tuy y dugc oxy hoa (tuc 1a,
NO va S(O)p, p bang 1 hoic 2). Cén phai luu y rang tong s lugng nguyén tr S
va O ctia di vong thom khéng 16n hon mot. Vong dugce tao ciu ciing dugc bao
gbm trong dinh nghia cta di vong. Vong dugc tao cau duyc tao thanh khi mot
hodc nhiéu hon mét nguyén tit (tic 13, C, O, N hogc S) lién két v6i hai nguyén
tir cacbon hodc nito khong lién k&. Vong duge tao cu dugc wu tién bao gém,
nhung khéng gi6i han & modt nguyén tir cacbon, hai nguyén tir cacbon, mot
nguyén tir nito, hai nguyén tir nito v mdt nhém cacbon-nito. Cén phai luu y
rang ciu ndi ludn bién vong mdt vong thanh vong ba vong. Trong vong duoc

tao cau, phan tir the trén vong cling c6 thé c6 mit trén cau noi.

Vi du vé hop chét di vong bao gém, nhung khong gidi han &: acridinyl,
azocinyl, benzimidazolyl, benzofuranyl, benzomercaptofuranyl,
benzomercaptophenyl, ~ benzoxazolyl,  benzoxazolinyl,  benzothiazolyl,
benzotriazolyl, = benzotetrazolyl, benzoisoxazolyl, benzoisothiazolyl,
benzoimidazolinyl, ~carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromen, cinnolinyl decahydroquinolinyl, 2H,6H-1,5,2-dithiaziny]l,
dihydrofuro[2,3-b]tetrahydrofuranyl, —furanyl, furazanyl, imidazolidiny]l,
imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl,
indolyl, 3H-indolyl, isobenzofuranyl, isoindolyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, metylendioxyphenyl, morpholinyl, naphthyridinyl,

octahydro-isoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
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1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, hydroxindolyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazin, phenothiazin,
benzoxanthinyl, phenoloxazinyl, phthalazinyl, piperazinyl, piperidinyl,
piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl,  pyrazolinyl, pyrazolyl, pyridazinyl, pyrido-oxazolyl,
pyrido-imidazolyl, = pyrido-thiazolyl, pyridinyl, pyrolidinyl, pyrolinyl,
2H-pyrolyl, pyrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazolyl, = 6H-1,2,5-thiadiazinyl,  1,2,3-thiadiazoly], 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, isothiazolylthienyl,
thienyl, thieno-oxazolyl, thieno-thiazolyl, thieno-imidazolyl, thienyl, triazinyl,
1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl, 1H-1,2,4-triazolyl, 4H-1,2,4-triazolyl, va

xanthenyl. Cling dugc bao gbm 13 hop chét vong ngung tu va hop chét spiro.

Tru khi dugce néu khac di, thuit ngit "hydrocarbyl" hodc céc tir khu biét
cta né (vi du alkyl, alkenyl, alkynyl, va aryl, v.v.), mdt minh hogc 1a mét phﬁn
cta phén tir thé khac, chi gbc hydrocacbon mach théng, mach nhanh hozc vong
hoic t6 hop bat ky cia chiing. Chiing ¢6 thé no hoan toan (vi du alkyl), chua no
mot 14n hodc chua no nhiéu 14n (vi du alkenyl, alkynyl, va aryl), c6 thé duoc
thé mot 14n, hai 14n hodc nhiéu 14n, c6 thé c6 héa tri mot (vi du metyl), hda tri
hai (vi du metylen) hodc da hoa tri (vi du metenyl), cling c6 thé bao gdm nhém
héa tri hai hodc nhém da hoéa tri, cé s6 lugng nguyén tir cacbon da dugc chi rd
(vidy, C1-C12 biéu thi 1 dn 12 nguyén tir cacbon, Ci.12 dugc chon tir Cy, Cs, Cs,
C4, Cs, Cs, C7, Cs, Co, Cio, C11 va Ci2; Cz-12duge chon tir C3, Cs, Cs, Cs, Cr, Cs,
Co, C10, C11 va C12). Thuét ngit "hydrocarbyl" bao gbm, nhung khdng giéi han
& hydrocarbyl béo va hydrocarbyl thom. Hydrocarbyl béo bao gdm hydrocarbyl
thing va vong, cu thé bao gdm, nhung khdng gii han & alkyl, alkenyl, va
alkynyl. Hydrocarbyl thom bao gbdm, nhung khong giéi han & hydrocarbyl
thom c6 tir 6 dén 12 canh nhu phenyl, naphtyl va cac nhém twong tu. Theo mot

s6 phuong 4n, thuat ngit "hydrocarbyl" chi nhém mach thang hoic mach nhanh
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hoic td hop cua ching ma cé thé no hoan toan, chua no mdt 1an hoic chua no
nhiéu 14n, va c6 thé bao gém nhém hda tri hai hodc nhém da hoéa tri. Vi du vé
nhém hydrocarbyl no bao gdm, nhung khong gisi han &, metyl, etyl, n-propyl,
isopropyl,  m-butyl,  fert-butyl,  isobutyl,  sec-butyl,  xyclohexyl,
(xyclohexyl)metyl, xyclopropylmetyl, va chat ddng déng hodc chit ddng phan
cia nm-amyl, n-hexyl, n-heptyl, m-octyl va cac nhéom nguyén tir khac.
Hydrocarbyl chua no c6 mot hodc nhiéu hon mét lién két doi hodc lién két ba.
Vi du vé alkyl chua no bao gdm, nhung khong gi¢i han &, vinyl, 2-propenyl,
butenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl,
3-(1,4-pentadienyl), etynyl, 1- va 3-propynyl, 3-butynyl, va cac chét dong ding

va chét déng phéan bac cao hon.

Trir khi duge néu khéc di, thuat ngit "heterohydrocarbyl" hodc céac tir
khu biét ctia né (nhu heteroalkyl, heteroalkenyl, heteroalkynyl, va heteroaryl,
v.v.), mOt minh hodc 1a mot phﬁn cua phén tr thé khac, chi nhém hydrocacbon
rhach théng, mach nhanh hoac vong dn dinh hoic tb hop bat ky cta ching, c6
s6 luong nguyén tir cacbon da duoc chi rd va it nhét mdt nguyén tir khéc loai.
Theo mdt sb phuong 4an, thuét ngit "heteroalkyl" mdt minh hodc két hop voi
thuat ngft khac chi gbc hydrocacbon mach thing, mach nhéanh 6n dinh hoic t6
hop cua ching c6 sb lugng nguyén tir cacbon dd dugc chi 13 va it nhit mot
nguyén tir khéc loai. Theo phwong 4n cu thé, nguyén tir khac loai dugc chon tir
B, O, N va S, trong d6 nguyén t nito va luu huynh tuy y dugc oxy hoa va
nguyén tir nito tuy y duoc thé bdn bac. Nguyén tir khic loai hoic nhém nguyén
tir khac loai c¢6 thé ndm & vi tri bén trong bét ky cua heterohydrocarbyl, bao
gdm vi tri & d6 hydrocarbyl gén v&i phan con lai clia phan tir. Nhung céc thuét
ngit "alkoxy", "alkylamino" va "alkylthio" (hodc thioalkyl) dugc st dung theo
nghia thdng thuong va chi nhom alkyl duoc nbi v6i phan con lai cta phéan tir
théng qua nguyén tir oxy, amino hodc nguyén tir luvu huynh, mét cach tuong
ung. Cac vi du bao gém, nhung khéng giéi han o, -CH2-CH.-O-CHs,
-CH,-CH»-NH-CH3, -CH,-CH>-N(CH3)-CHs, -CHz-S-CH2-CH3, -CHz-CHo,

-17-



34915

-S(0)-CHs, -CH,-CH>-S(0)-CH3, -CH=CH-0O-CH3, -CH;-CH=N-OCH3 va —
CH=CH-N(CH3)-CHs. C6 thé c6 mit 1én dén hai nguyén tir khac loai néi tiép,
nhu, -CH,-NH-OCHj.

Trir khi dugc néu khac di, thuit nglt "xyclohydrocarbyl",
"heteroxyclohydrocarbyl" hodc cac tir khu biét clia né (nhu aryl, heteroaryl,
xycloalkyl, heteroxycloalkyl, xycloalkenyl, heteroxycloalkenyl, xycloalkynyl,
heteroxycloalkynyl, v.v.) mdt minh hodc két hop v6i thudt ngit khac chi
"hydrocarbyl" hodc "heterohydrocarbyl" dugc tao vong. Ngoai ra, d6i voi
heterohydrocarbyl ho#c heteroxyclohydrocarbyl (vi du heteroalkyl, va
heteroxycloalkyl), mét nguyén tir khéac loai c6 thé chiém vi tri & d6 di vong g'fln
v6i vi tri ciia phan con lai cta phan tir. Vi du vé xycloalkyl bao gdm, nhung
khong gi6i han &, xyclopentyl, xyclohexyl, 1-xyclohexenyl, 3-xyclohexenyl,
xycloheptyl va cac nhém tuong tu. Vi du khong gidi han vé heteroxycloalkyl
bao gébm  1-(1,2,5,6-tetrahydropyridyl), l-pipéridinyl, 2-piperidinyl,
3-piperidinyl, 4-morpholinyl, 3-morpholinyl, tetrahydrofuran-2-yl,
tetrahydrofuran-3-yl,  tetrahydro-thiophen-2-yl,  tetrahydro-thiophen-3-yl,

1-piperazinyl va 2-piperazinyl.

Trir khi dugc néu khac di, thudt ngtt "alkyl" chi nhém hydrocacbon no
mach théng hodc mach nhanh, co thé duoc thé mot 1an (vi du -CH,F) hoic
duoc thé nhidu 1an (vi du -CF3), c6 thé ¢6 héa tri mot (vi du metyl), héa tri hai
(vi du metylen) hodc da hoa tri (vi du metenyl). Vi du vé alkyl bao gém metyl
(Me), etyl (Et), propyl (nhu n-propyl va isopropyl), butyl (nhu n-butyl, isobutyl,
s-butyl, z-butyl), pentyl (nhu n-pentyl, isopentyl, neopentyl) va cac nhom tuong
tu.

Trir khi duge néu khac di, thuat ngit “alkenyl” chi nhém alkyl ¢ mot
hodc nhiéu hon mat lién két d6i cacbon-cacbon & vi tri bét ky trén mach, c6 thé
duoc thé mot 1an hodc dugc thé nhidu 1an, va c6 thé c6 héa tri mot, hoa tri hai
hodc da héa tri. Vi du vé alkenyl bao gdm etenyl, propenyl, butenyl, pentenyl,
hexenyl, butadienyl, pentadienyl, hexadienyl, va cdc nhom tuong tu.
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Trir khi dugc néu khéc di, thuit ngit “alkynyl” chi nhom alkyl c6 mot
hodc nhiéu hon mét lién két ba cacbon-cacbon & vi tri bat ky trén mach, co thé
duoc thé mot 14n hodc dugc thé nhidu 14n, va c6 thé c6 héa tri mdt, héa tri hai
hodic da héa tri. Vi du vé& alkynyl bao gbm etynyl, propynyl, butynyl, pentynyl,

hexynyl, va cac nhém tuong tu.

Trir khi duoc néu khéc di, xycloalkyl bao gbm hydrocarbyl vong hodc
da vong 6n dinh bét ky, va nguyén tir cacbon bét ky 1 no, c6 thé dugc thé mot
14n hodc duge thé nhiéu 13n, va c6 thé c6 héa tri mot, hoa tri hai hogc da hoa tri.
Vi du vé xycloalkyl bao gdm, nhung khong gi6i han &, xyclopropyl,
norbornanyl, [2,2,2]bixyclooctan, [4,4,0]bixyclodecanyl va cdc nhom tuong tur.

Trir khi dugce néu khac di, xycloalkenyl bao gdm hydrocarbyl vong hodc
da vong dn dinh bit ky c6 mot hozic nhidu hon mdt lién két don cacbon-cacbon
chua no & vi tri bét ky trén vong, co6 thé dugc thé mot 14n hodc dugc thé nhiéu
14n, va c6 thé c6 hoa tri mdt, hoa tri hai hodc da hoa tri. Vi du vé xycloalkenyl
bao gém, nhung khong giéi han &, xyclopentenyl, xyclohexenyl va cac nhom

tuong tu.

Trir khi dugc néu khéc di, xycloalkynyl bao gdm hydrocarbyl vong hogc
da vong 6n dinh bét ky c6 mdt hodc nhidu lién két ba cacbon-cacbon & vi tri bat
ky trén vong, ¢ thé dugc thé mot 1an hodc duge thé nhiéu 1an, va c6 thé c¢6 hoa
tri mot, hda tri hai hoac da hda tri.

Trir khi dugc néu khac di, thudt ngt "halo" hoac "halogen" mot minh
hodc 1a mot phﬁn cua ph?m tr thé khac chi nguyén ti flo, clo, brom ho#c iot.
Ngoai ra, thudt ngit "haloalkyl" dugc du dinh bao gém monohaloalkyl va
polyhaloalkyl. Vi dy, thudt ngt "halo(Ci-Cs)alkyl" dugc du dinh bao gbm,
nhung khéng gidi han &, triflometyl, 2,2,2-trifloetyl, 4-clobutyl, 3-brompropyl
va cac nhém tuong ty. Vi du vé haloalkyl bao gém, nhung khong gi6i han &
triflometyl, triclometyl, pentafloetyl va pentacloetyl.

Thudt ngit "alkoxy" 1a alkyl bit k§ duogc x4c dinh trén ddy c6 s6 luong
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nguyén tir cacbon da dugc chi rd dugc gén bdi cAu oxy. Trlr khi duge néu khac
di, Ci-6 alkoxy bao gém C1, Ca, Cs, Cs, Cs va Cs alkoxy. Vi du vé alkoxy bao
gdm, nhung khong giéi han & metoxy, etoxy, #-propoxy, isopropoxy, n-butoxy,

sec-butoxy, tert-butoxy, n-pentyloxy va S-pentoxy.

Trir khi duoce néu khac di, thuat ngit "aryl" chi phan tir thé thom chua no
nhidu 1An, ¢6 thé dugc thé mot I4n, hai 14n hogc nhiéu Ian, c6 thé 1a héa tri mét,
hoa tri hai hodc da hoda tri, co thé 13 vong don ho#ic da vong (vi du tir mot dén
ba vong; trong do it nhé4t mot vong 1a thom), ma duge ngung tu ciing véi nhau
hodc duoc lién két cdng hoa tri. Thult nglr "heteroaryl" chi aryl (hodc vong)
chtra tir mot dén bdn nguyén tir khéc loai. Trong mét vi du minh hoa, nguyén tix
khéc loai dugc chon tir B, O, N va S, trong d6 nguyén tr nito va luu huynh tiy
y dugc oxy héa va nguyén tir nito tuy y duoc thé bdn bac. Heteroaryl ¢ thé
gin véi phén con lai ctia phén tir thdng qua nguyén tir khac loai. Vi dy khéng
gidi han vé aryl hodc heteroaryl bao gbém phenyl, naphtyl, biphenyl, pyrolyl,
pyrazolyl, imidazolyl, pyrazinyl, oxazolyl, phenyl-oxazolyl, isoxazolyl,
thiazolyl, furanyl, thienyl, pyridyl, pyrimidinyl benzothiazolyl, purinyl,
benzimidazolyl, indolyl, isoquinolyl, quinoxalinyl, quinolyl, 1-naphtyl,
2-naphtyl, 4-biphenyl, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 3-pyrazolyl,
2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl,
2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, S-isoxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, S-benzothiazolyl,
purinyl,  2-benzimidazolyl, =~ 5-indolyl,  l-isoquinolyl,  S5-isoquinolyl,
2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl va 6-quinolyl. Phan tir thé ctia bat ky
trong sd céc hé vong aryl va heteroaryl néu trén duoc chon tir phn tir thé chip

nhén dugc duge mo ta dudi day.

Tru khi duoc néu khac di, khi dugc két hop véi cac thudt ngtt khac (nhu
aryloxy, arylthio, arylalkyl), aryl bao gbdm vong aryl va heteroaryl nhu dugc
xac dinh trén day. Do d6, thuat ngit "aralkyl" duogc du dinh bao gém nhém (vi
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du benzyl, phenetyl, pyridylmetyl, v.v.) trong d6 aryl dugc gén véi alkyl, bao
gbm alkyl trong d6 nguyén tr cacbon (vi du metylen) duoc thay thé bang
nguyén tir nhu oxy, vi dy, phenoxymetyl, 2-pyridyloxy, 3-(1-naphtyloxy)propyl,

va cac nhom tuong tu.

Thuét nglt "nhém roi chuyén" chi nhém chitc hodc nguyén tir ma c6 thé
duoc thay thé bang nhém chirc hodc nguyén tir khac thong qua phan ung thé
(nhu phan tmg thé 4i Iyc). Vi du, nhom rdi chuyén dai dién bao gdm triflat; clo,
brom va iot; nhém sulfonat, nhu mesylat, tosylat, p-brombenzensulfonat,
p-toluensulfonat va cdc nhom tuong tu; axyloxy, nhur axetoxy, trifloaxetoxy va

cac nhém tuong tu.

Thuat nglt "nhém bao v¢" bao gbm, nhung khdng gi6i han & "nhém bao
vé amino", "nhém bao vé hydroxy" hodc "nhém bao vé thio". Thuét ngt "nhém
bao vé amino" chi nhém bao v¢ thich hop dé phong bé phan tmg phu trén nito
clia amino. Nhém bao vé amino dai dién bao gém, nhung khéng gi6i han &:
formyl; axyl, nhu alkanoyl (vi du axetyl, tricloaxetyl hodc trifloaxetyl);
alkoxycacbonyl, nhu ferz-butoxycacbonyl (Boc); arylmetoxycacbonyl nhu
benzyloxycacbonyl (Cbz) va 9-fluorenylmetoxycacbonyl (Fmoc); arylmetyl
nhu benzyl (Bn), trityl (Tr), 1,1-bis-(4'-metoxyphenyl)metyl; silyl nhu
trimetylsilyl (TMS) va tert-butyldimetylsilyl (TBS) va cac nhom tuwong tu.
Thuat ngit "nhém bao vé hydroxy" chi nhém bao vé thich hop d& phong bé
phan Ung phu trén hydroxy. Nhém bao vé hydroxy dai dién bao gdm, nhung
khéng gi6i han &: alkyl nhu metyl, etyl va ferz-butyl; axyl nhu alkanoyl (vi du
axetyl); arylmetyl nhu benzyl (Bn), p-metoxybenzyl (PMB), 9-fluorenylmetyl
(Fm), va diphenylmetyl (benzhydryl, DPM); silyl nhu trimetylsilyl (TMS) va
tert-butyl dimetyl silyl (TBS) va cdc nhom tuong tu.

Vi du thwe hién sang ché

Tat ca cac dung moi duge st dung trong sang ché deu co san trén thi

trudng.
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Sang ché st dung cic chit viét tit sau: aq la nudc; HATU la
O-(7-azabenzotriazol-1-yI)-N,N,N',N'-tetrametyluroni hexaflophosphat; EDC la
N-(3-dimetylaminopropyl)-N-etylcarbodiimit hydroclorua; m-CPBA la axit
3-cloperoxybenzoic; eq la bang hoic trong dwong; CDI 14 cacbonyl diimidazol;
DCM la diclometan; PE 14 ete ddu mo; DIAD la diisopropyl azodicarboxylat;
DMF la N,N-dimetylformamit; DMSO la dimetyl sulfoxit; EtOAc la etyl axetat;
EtOH 13 etanol; MeOH 1a metanol CBz 1a benzyloxycacbonyl, ma la nhém bao
vé amino ; BOC 14 tert-butylcacbonyl, ma 1a nhom bao vé amino; HOAc 1a axit
axetic, NaCNBHj3 13 natri xyanoborohydrua; rt 14 nhiét d¢ trong phong; O/N 1a
qua dém; THF 1a tetrahydrofuran; Boc2O 1a di-fert-butyldicacbonat; TFA la axit
trifloaxetic; DIPEA 14 diisopropyletylamin; SOCI, la thionyl clorua; CS: 1a
cacbon  disulfua; TsOH 1a  axit p-toluensulfonic; NFSI Ia
N-flo-N-(phenylsulfonyl)benzensulfonamit; NCS la 1-clopyrolidin-2,5-dion;
n-BuwNF 13 tetrabutylamoni florua; iPrOH la 2-propanol; mp la diém tan chay;

LDA 1a lithi diisopropylamit.

Céc hop chét dugc dit tén mot cach thi cdng hodc bing phdn mém
ChemDraw®, céc hop chét ¢6 sin trén thi truong st dung tén chi dan clia nha

cung cap chung.

Sang ché s& dugc mo ta mot cach cu thé dudi day bang cac phuong 4n,
nhung pham vi ctia séng ché khong bi gi¢i han & cdc phuong 4n nay. Sing ché
duge mo ta chi tiét & ddy, va phuong 4n clia sang ché dugc boc 16 & day. Cac
cai bién va céc thay ddi khac nhau c6 thé duge thuc hién dbi véi phuong an cua
sang ché ma khong di tréch khoi tinh than va pham vi ctia sang ché, ma s& &
rang voi ngudi co hiéu biét trung binh v& linh vuc k§ thuit nay.

Phwong 4n 1: hop chét 1
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Bude 1:

Nguyén li€u ban dau 1-A (50g, 26,62mmol), N-hydroxyphtalimit (8,69¢,
53,24mmol) va trietylamin (6,73g, 66,55mmol) dugc hoa tan trong 100mL
N,N-dimetylformamit. Dung dich phan tmg duoc gia nhiét dén 50°C va duoc
khudy trong 16 gid. Sau d6, dung dich phan ing dugc lam ngudi xubng nhiét
dd trong phong, dugc rét vao 100mL nude da trong didu kién khudy va duoc
loc bﬁng cach huat. Banh loc dugce rira ba lan bﬁng 10mL nuéc lanh va duge lam
kho dé thu duge hop chat 1-B (9,3, hiéu suit 97%).

Budc 2:

Hop chit 1-B (6,0g, 17,03mmol) duogc tao huyén phu trong 400mL
diclometan va 150mL metanol, va hydrazin hydrat 85% (1,71g, 34,06mmol,
1,66mL) dugc bd sung. Dung dich phan tng duoc khudy & nhiét d§ 25°C trong
18 gio, sau do, dugce loc, va banh loc duge rira bﬁng 50mL etyl axetat. Dich loc

duoc lam bay hoi dén khd, va phin cin dugc tao huyén phu ddc véi 40mL ete
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diu mo/axit axetic (3:1), sau d6, dugc loc va duge tao huyén phu dac thém hai
lan. Dich loc dugc Kkét hgp va dugc lam bay hoi dé thu dugce hop chit 1-C
(980mg, hiéu suit 62%).

Buée 3:

Hop chit 1-C (980mg, 10,64mmol) dugc hoa tan trong 50mL
diclometan va dugc lam lanh xuéng nhiét 6 -10°C, sau do, trietylamin (1,08g,
10,64mmol, 1,47mL) dugc bd sung bang bom tiém, sau 46 1a bd sung timg giot
dung dich chtta di-fert-butyl dicacbonat (2,32g, 10,64mmol) trong 30mL
diclometan. Dung dich phan umg dugc lam Am tir tir dén nhiét do trong phong
(25°C) va dugc khudy trong 20 gid. Sau d6, dung dich phan tmg dugc lam bay
hoi va duoc tinh ché bing sic ky cot silicagel (etyl axetat/ete dau mo, gradien
ndm trong khoang tir 30% dén 50%) dé thu dugc hop chat 1-D (700mg, hiéu
sudt 34%).

Budce 4:

Hop chét 1-D (300mg, 1,56mmol), axit
(2S,5R)-6-(benzyloxy)-7-0xo-1,6-diazabixyclo[3,2, 1]octan-2-carboxylic
(431,23mg, 1,56mmol) (tham khao WO2012172368A1 vé phuong phép tong
hop), EDCI (388,77mg, 2,03mmol), HOBt (274,02mg, 2,03mmol) va
diisopropyletylamin (201,62mg, 1,56mmol, 272,46pL) dugc bd sung lan luot
vao 20mL diclometan. Dung dich phan tng dugc khudy & nhiét do trong phong
(25°C) trong 20 gio, duoc pha lodng bang 30mL diclometan, dugc ria hai lan
bang 15mL nuéc, sau d6, duge rira bang 15mL nudc mudi. Pha hitu co duge
lam khd trén natri sulfat khan, dugc loc va dugc lam bay hoi dén khd. San
phim thd dugc tinh ché bing sic ky cot silicagel (etyl axetat/ete diu mé,
gradien nam trong khoang tr 30% dén 50%) dé thu duoc hop chit 1-E (262mg,
hiéu sudt 67%).

Budce 5:

Hop chit 1-E (760,00mg, 1,69mmol) dugc hoa tan trong
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diclometan(7,00mL), sau do6 la bd sung axit trifloaxetic (3,08g, 27,01mmol,
2,00mL) & nhiét d6 20°C. Dung dich phan tmg dugc khuéy trong 3 gid, sau do,
duoc 1am bay hoi, dugc pha lodng bang etyl axetat (50mL), dugc rira béng natri
bicacbonat bdo hoa (50mL) va nude mubi bdo hoa (50mL). Pha hitu co duge
lam kho trén natri sulfat khan, dugc loc va dugce lam bay hoi dé thu dugc hop

chit 1-F (410,00mg, hiéu suét 65,68%).

Budéce 6:
Hop chét 1-F (200,00mg, 570,83 umol) va
(E)-tert-butyl(tert-butoxycacbonyl)amino(metylen)carbamat (177,16mg,

570,83pmol) dugce hoa tan trong axetonitril (2mL). Dung dich phan tmg dugc
khudy & nhiét d6 20°C trong 16 gid. Sau khi hoan thanh phan mg, dung dich
phan tmg dugc lam bay hoi va phén cin duge tinh ché bang séc ky cot silicagel
(rra giai gradien etyl axetat/ete dau mo = (0-2)/1) dé thu duoc hop chét 1-G
(300,00mg, hiéu sut 86,91%).

Budce 7:

Hop chit 1-G (300,00mg, 506,21pmol) dugc hoa tan trong isopropanol
(3,00mL)/nudc (3,00mL), sau do la bd sung cacbon paladi w6t (50,00mg, 10%).
Hén hop duge khudy & nhiét d6 18-28°C trong mdi trudng khi hydro trong 2
gi0, sau do, dugc loc dé thu duogc dung dich chira hop chit 1-H trong ruou

isopropylic/nude, ma duge sir dung truc tiép trong budc tiép theo.
Budce 8:

Phirc hop lwu huynh trioxit trimetylamin (69,24mg, 497,49umol) va
trietylamin (10,07mg, 99,50pumol, 13,79uL) dugc bd sung vao dung dich chira
hop chit 1-H (250,00mg, 497,49umol) trong isopropanol (3,00mL)/nudce
(3,00mL). Dung dich phan Ung duoc khudy & nhiét d6 18-28°C trong 16 gio.
Sau khi hoan thanh phan Ung, dung dich phdn Ung dugc ria bang etyl
axetat/ete ddu mo (2/1, 6mL, hai lan). Pha nuéc duge thu gom va

tetrabutylamoni bisulfat (168,43mg, 496,07pmol) duoc bd sung, hoén hop duge

-25-



34915

khudy & nhiét d§ trong phong trong 0,5 gid, sau d6, duge chiét bang etyl axetat
(15mL, hai 1dn). Pha hitu co dugc rira bing nuéc mudi bio hoa (10mL), duoc
lam khd trén natri sulfat khan, dugc loc va duge lam bay hoi dé thu duoc hop
chét 1-I (400,00mg, 475,71pmol, hiéu sudt 95,89%).

Buéc 9:

Hop chit 1-I (200,00mg, 242,71pmol) duge hoa tan trong diclometan
khan (2,00mL), dung dich dugc lam lanh xubng nhiét d6 0°C trong mdi trudong
khi nito va axit trifloaxetic (1,54g, 13,51mmol, 1,00mL) dugc bd sung, sau do,
hén hop duge khudy trong 2 gid. Dung dich phéan tmg duge khudy & nhiét 6
25°C trong 4 gio nita va sau do, duge 1am bay hoi trong khong khi. Phan cin
dugc tao huyén phu dic ba l4n bing axetonitril (2mL) dé thu duoc san phim
thd, ma duoc tinh ché bing sic ky long cao 4&p d8 thu dugc hop chit 1
(35,00mg, hiéu suit 18,91%). '"HNMR (400MHz, D20) ¢ 4,15 (s, 1H), 4,10 -
4,08 (m, 2H), 4,03 - 3,99 (m, 3H), 3,26 (d, J = 12Hz, 1H), 3,09 (d, J = 12Hz,
1H), 2,13 - 1,99 (m, 2H), 1,94 - 1,74 (m, 2H); LCMS (ESI) m/z: 383,1(M+1).

Phuong 4n thuc hién 1: Thir nghiém ndng d6 @e ché hiép dong (SIC) in

Vitro

Thir nghiém ndng do e ché hiép dong duogc thiét 1ap dua trén phuong
phép cua Vién tiéu chudn 14m sang va xét nghiém (Clinical and Laboratory
Standard Institute - CLSI) M7, nong d§ ban dAu cta cac chit khang sinh két
hop 1a 128ug/mL, ma dugc pha lodng theo day dén tdng cong 11 14n pha lodng
theo day, ndng do thir nghiém ctia chét e ché p-lactamaza c6 hoat tinh dugc cd

dinh & 4pg/mL.
Muc dich cuia thr nghiém:

Thtr nghiém duoc thiét k& dé danh gid xem hoat tinh in vitro cua hop
chét theo phuong 4n nay 1a t6t hon hoat tinh ctia hop chat tham chiéu OP-0595
hay khong, ma dugc danh gid tir hai khia canh, mdt khia canh 1a hop chét theo
phuong 4n nay khoi phuc hoat tinh khang khudn cta céc chét khang sinh hodc
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thé hién tac dung hiép ddng vdi cac chit khang sinh, khia canh kia 14 hoat tinh
khéng khuén ctia hop chét theo phuong 4n ndy mdt minh so véi cac chét khéng

sinh.
Phuong phap thr nghiém:

1) Hop chét thir nghiém dugc hoa tan (duoc tao huyén phu néu khong
tan) trong dimetyl sulfoxit va duoc pha lodng dén ndng d6 bang 12,8mg/mL aé
lam dung dich gbe, ceftazidim (CAZ) duge hoa tan trong nude va duge pha
lodng dén 25,6mg/mL, ertapenem (ETP) dugc hoa tan trong nude mudi duge

dém phosphat (PBS) va dugc pha lodng dén 25,6mg/mL.

2) 30uL dimetyl sulfoxit dugc bd sung vao cot 2-12 cla dia 96 16 V.
60uL ceftazidim da duoc didu ché duge bd sung vao cot 1. 30uL ceftazidim
duoc chuyén tir ¢ot 1 sang cdt 2 va dugc tron bang pipet. Tiép tuc céng doan
giéng nhu vay cho dén khi cot 11, va 30uL hdn hgp trong ¢t 11 dugce loai bo.
Day la dia gbc ctia hop chét.

3) hop chét thir nghiém véi ndng d6 bang 12,8mg/mL dugc pha lodng
dén 0,8mg/mL bing DMSO, sau d6, 30puL duoc chuyén dén cot cta dia gbe.
Tron chét 1ong trong dia gdc bang pipet.

4) Mot ngay trude khi thr nghiém, dung dich gbc glyxerol ctia vi khuén
da duoc bao quan trong ti lanh -80°C dugc tao vét trén dia dia thach dau tuong
trypticaza (TSA), va dia duoc u trong thiét bi u 37°C qua dém. Vao ngay thur
nghiém, vi khudn don dong dugc tao huyén phu trong nuéc mudi sinh 1y va d6
duc cua ndé duogc didu chinh dén chudn 0,5 McFarland, twong Ung véi
1x108CFU/ml. Huyén phi ndy duoc pha long 100 14n dén 1x10°CFU/mL béng
canh Mueller-Hnton duogc didu chinh caton (CAMHB), dugc st dung lam chét

long cdy.

5) Pia 96-U dugc st dung lam dia thir nghiém. Trude tién, bd sung
98uL. CAMHB vao mdi 16 cta dia thir nghiém va chuyén 2pL dung dich trong

dia gbc sang dia thir nghiém. 100pL chit long cy duoc bd sung vao mdi 15 ctia
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dia thir nghiém. Mdi hang ctia dia thir nghiém chia ceftazidim/hop chét thir
nghiém hoac ertapenem/hop chét thir nghiém & ndng do bang 128/4, 64/4, 32/4,
16/4, 8/4, 4/4,2/ 4, 1/4, 0,5/4, 0,25/4, 0,125/4, 0/4 pg/mL.

6) Dia thit nghiém duge 1 & nhiét do 37°C trong 20 gio. Nong dd trc ché
t6i thidu cta ceftazidim 12 ndng d6 thip nhAt ma c6 thé rc ché hoan toan hodc
dang ké su sinh trudng cla vi khuén.

Phuong phéap néu trén ciing dugc st dung dé x4c dinh hoat tinh khéng
khudn ctia hop chét thir nghiém hodc chit khang sinh khi duoc sir dung mot

minh. Béng 1 thé hién thong tin cu thé cta ching vi khudn san xuét

34915

B-lactamaza dugc st dung trong thir nghiém:

Bang 1 Lép va ngudn cua chung vi khuan san xuat f-lactamaza

Lép cua ching Ma3 ctia nha cung Enzym san xuat

vi khuén cép B-lactamaza Lop enzym
K. pneumoniae ATCC 51503 TEM-10/TEM-12 A
K pneumoniae ATCC 51504 TEM-10 A
K pneumoniae ATCC BAA-205 TEM-1/SHV-1/SHV-12 A
K pneumoniae ATCC BAA-2343  Typ KPC A
E.coli ATCC BAA-2340  Typ KPC A
K. pneumoniae ATCC BAA-1705  Typ KPC A
K.pneumoniae ATCC BAA-1899  Typ KPC A
K.pneumoniae ATCC BAA-1898  Typ KPC A
K.pneumoniae ATCC 700603 SHV-18 A
E.coli ATCC BAA-198 TEM-26 A
E.coli ATCC BAA-200 SHV-4 A
E.coli CCUG 59333 CTX-15 A
E.coli CCUG 59354 CTX-15 A
K pneumoniae ATCC BAA-2473 NDM-1 B
K.pneumoniae ATCC BAA-2472 NDM-1 B
K.pneumoniae ATCC BAA-2470 NDM-1 B
K.pneumoniae NCTC 13439 VIM-1 B
K. pneumoniae NCTC 13443 NDM-1 B
P.aeruginosa NCTC 13437 VIM-10; VEB-1 B
E.coli NCTC 13476 Typ IMP B
K. pneumoniae NCTC 13440 VIM-1 B
E.cloacae ATCC BAA-1143  AmpC C
K pneumoniae ATCC BAA-1144  AmpC C
E.coli ATCC BAA-2523  OXA-48 D
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K.pneumoniae ATCC BAA-2524  OXA-48 D
E.coli ATCC 25922 nhay pan vi khuén nhay
K pneumoniae ATCC 43816 nhay pan vi khuén nhay

Luuy 1: Lép B-lactamaza dugc san xuét bdi chung vi khudn trong Bang
1 ¢6 ngudn gdc tir thong tin mang cong cdng ctia nha cung chp;

Luu ¥ 2: “ATCC” 1a chit vibt tit ctia “B suu tap chiing chudn Hoa Ky -
American Type Culture Collection”, “CCUG” 1a chi viét tit cua “B6 suu tip
gibng cdy cha truong dai hoc Goteborg - Culture Collection University of
Goteborg”, va “NCTC” la chit vidt tit ctia “NCTC-Bo suu tip gidng chudn

qudc gia - National Collection of Type Culture”.
Két qua thr nghiém dugc thé hién trong Bang 2-3.

Bang 2 Tac dung Urc ché hiép ddng cta hop chét 1 va ceftazidim khéang
vi khuin (ug/mL)

Ceftazidi | Ceftazidi
Lop chingvi | |, 3&2 OP-059 | Ceftazidi ;“eg‘fg; EL?L’;’;
khuan 5 m .. L.
1 véi hop véi
chit1 | OP-0595
K.pneumonia >12
e TEM-10/12 g >128 >128 1 1
ATCC 51503
K.pneumonia >12
e TEM-10 g >128 >128 2 2
ATCC 51504
K pnezetmonla TEM-1/SHV-
> <= <=
ATCC /SHi/-lz 128 128 32 0,0625 0,0625
BAA-205
K pneumonia
e
ATCC KPC 128 | >128 >128 0,125 <=0,0625
BAA-1705
K.pneumonia
¢ kpc | 2| o108 | >128 0,5 0,5
ATCC 8 ’ ’
BAA-1899
K. pneumonia KPC >12 >128 >128 0,125 0,25

-20-




34915

e
ATCC
BAA-1898

K. pneumonia
e
ATCC-70060
3

SHV-18

>12

>128

64

0,25

0,25

E.cloacae
ATCC
BAA-1143

AmpC

16

>128

0,25

<=0,0625

K. pneumonia
e
ATCC
BAA-1144

AmpC

128

>128

>128

<=0,0625

<=0,0625

Bang 3 Tac dung Uc ché hiép ddng ctia hop chét 1 va ertapenem chéng

lai vi khuln (pg/mL)
Hop Ertapene,m Ertapene’m
Lop Ch‘ing Vi Lop chét | OP-0595 | Ertapenem duge k,e.t duge k,e.t
khuan enzym ) hop voi hop véi
hop chat1 | OP-0595
K.pneumoniae
ATCC NDM-1 | >128 | >128 >128 >128 >128
BAA-2472
K. pneumoniae
ATCC NDM-1 | >128 | >128 >128 16 8
BAA-2470
E.coli
ATCC OXA-48| 8 16 8 <=0,125 <=0,125
BAA-2523
K. pneumoniae
ATCC OXA-48 | >128 | >128 4 <=0,125 0,5
BAA-2524

Két luan: Hop chét 1 c6 thé phuc hdi mdt cach dang ké hoat tinh khang

khuin ciia ceftazidim, thé hién tac dung khang khuin hiép ddng t6t clng véi

ceftazidim. Hop chit 1 ting cudng mdt cach dang ké hoat tinh ctia ertapenem

khi dugc kbt hop véi ertapenem, thé hién téc dung khéng khuén hiép dong t6t.

Phuong an thyc hién 2: Thir nghiém enzym in vitro

Muc dich cta thir nghiém:

-30-




34915

Thir nghiém ny duoc thiét ké dé danh gid wu diém cta hop chét theo
phuong an nay so véi OP-0595 v& hoat tinh trc ché khang B-lactamaza.

Phuong phap thr nghiém:

Bang 4 100uL hé phan Gng trong thir nghiém enzym

Nong dd cudi

Nong dd cudi cung cua

Enzym cling cia enzym co chit (Nitrocefin) Chat dém phan (ng
TEM-1 0,11nM 0,1mM 1xPBS, pH 7,4, 0,Img/mL BSA
AmgC'E 1,98uM 0,1mM 1xPBS, pH 7,4, 0,Img/mL BSA
SHV-8 67,64nM 0,1mM 1xPBS, pH 7,4, 0,lmg/mL BSA
CTEM' 0,68nM 0,1lmM 1xPBS, pH 7,4, 0,lmg/mL BSA
Amic'P 1,18nM 0,1mM 1xPBS, pH 7,4, 0,1mg/mL BSA
OXA-2 |  68,40nM 0,1mM [ 1xPBS, pH 7,4, 0,1mg/mL BSA |
OXA-9 1,00nM 0,1mM 1xPBS, pH 7,4, 0,Img/mL BSA

1) Hop chit dugc hoa tan trong DMSO dé diéu ché dung dich gbc ban
d4u (12,8mg/mL, st dung phuong phép trong phuong an thuc hién 1);

2) Didu ché dung dich dém A (1xPBS, pH 7,4, 0,lmg/mL BSA) cho thir

nghiém enzym;

3) Dich 1éng gbc cta hop chét duoc pha lodng 4 1an theo day d6i véi 11
14n pha losing bang DMSO trong dia d4y nghiéng c6 96 16, dugc st dung lam
dung dich xtr ly. Dia day phéng c6 96 16 duoc st dung lam dia thir nghi¢m,
chit dém phan tng tuong ung dugc bd sung tir trude vao mdi 16, sau d6 1a bd
sung thé tich trong Gng cua dung dich xir Iy (100uM-0,095nM va OnM). Trong
d6, EDTA-Naz duoc st dung 1am déi chimg cho thir nghiém NDM-1 & nong do
bang 20mM;

4) B6 sung B-lactamaza twong Umg, va dia thir nghiém dugc 4 & nhiét do

37°C trong 5 phut;

5) B sung SpuL Nitrocefin (thé tich phan tmg cudi cing la 100uL), do
hép thu OD490 cia dung dich phan (mg trong dia dugc xéac dinh béng thiét bi

-31-



34915

doc vi dia va két qua duoc ghi, do hép thu duoc xé4c dinh mdi phut trong 30
phut;

6) Thiét bi doc vi dia c6 thé dua ra dudong cong OD490 theo thoi gian.
D6 dbc ciia dudng cong (Abs2-Abs1)/(T2-T1) dugc tinh toan bang céch 14y hai
diém sb lieu Abs1 va Abs2 trong khoang tuyén tinh ctia dudng cong.

7) Ty 18 tic ché tuong d6i duoc tinh toan nhu sau: Do dbc (EC) duoc
tinh toan trong diéu kién khoéng c6 mat chét tic ché, va Do dbc (S) dugc tinh
toan trong diéu kién c6 mat chét e ché & néng d6 nhét dinh.

Do déc (EC) - Do dbc (S)

% tc ché twong d6i =
Do déc (EC)

Ty 1€ trc ché tuong dbi va néng d6 twong tmg clia chit e ché dugc sir dung dé
tinh toan gia tri ICso cta chét e ché d6i véi B-lactamaza. Trong thit nghiém
nay, ICso dugc tinh todn bang cach str dung cong thic ctia GraphPad Prism 5.0,

log(chét tic ché) so véi do dbc bién ddi theo dap ung da duoc chuén hoa.

Luu y: PBS chi dung dich dém phosphat; BSA chi albumin huyét thanh

bo.
Két qua thir nghiém duoc thé hién trong bang 5.
Bang 5 Hoat tinh ttc ché ctia hop chét dbi véi B-lactamaza
1Cs0, nM OP-0595 Avibactam Hop chit 1
TEM-1 (Lép A) 157,20 12,39 38,94
KPC (Lép A) 239,10 13,6 43,13
AmpC-EC (Lép C) 22,73 107,00 20,17
CTX-M-44 (Lép C) 194,80 66,98 31,92
AmpC-PA (Lop C) 343,00 213,70 98,63
OXA-2 (Lép D) 3451 1489 1547
OXA-9 (Lép D) 51711 3129 4995
K&t luan: hop chit 1 ¢ hoat tinh tic ché t6t d6i v6i ca B-lactamaza 16p A
va lép C.

Phuong an thuc hién 3: Thir nghiém ndng d6 e ché hiép ddng (SIC) in
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vitro chdng lai cac thé phan l4p 14m sang Trung Hoa
Muc dich cua thtr nghiém:

Thir nghi€m nay duoc thiét ké dé danh gia hoat tinh trc ché cua BLI

(chit trc ché B-lactamaza) hop chét 1 chdng lai céc carbapenemaza chinh.
Phuong phap thr nghiém:

Phuong phép vi pha lodng canh dugc sir dung dé xac dinh ndéng d9 trc
ché 61 thiu (MIC) cua céc chét khang khuén (c6 va khong c6 hop chét chinh

BLI) chdng lai céc thé phan l&p 14m sang cua ching san xuét carbapenemaza.

1. Thir nghiém d¢ nhay cta thudc: theo phuong phép ctia thir nghiém do
nhay khang khudn duoc md ta trong 4n ban nam 2016 cua tai liéu cta Vién ti€u
chudn 1am sang va xét nghiém Hoa Ky (CLSI), MIC cla céc thubc khéng
khuan thudng duge sit dung chéng lai cac vi khuan da dugc phén lap vé mat
1am sang duoc xé4c dinh bang phuong phép vi pha lodng canh.

2. Chung: 8 chuing san xuét carbapenemaza KPC-2, 8 ching san xuét
metalloenzym NDM-1, va 6 ching san xuét carbapenemaza OXA-181. Tat ca
céc ching déu 13 Klebsiella pneumoniae dugc phan 1ap vé mit 1Am sang.

3. Ndng do: téng cong 12 ndng d6 khang khuin nam trong khoang tur
0,06pg/mL dén 128pg/mL duoc thiét 1ap, ndng d6 ctia chat trc ché enzym duoc
c¢b dinh & 4pg/mL. |

4. Ching dbi chimg chit lugng: ching d6i chimg chat luong cua thir
nghiém d¢ nhay cua thubc bao gc‘Sm Escherichia coli ATCC 25922 va ATCC
35218.

Két qua thir nghiém dugc thé hién trong Béang 6.

Béang 6 Két qua thir nghiém cta hop chit 1 chdng lai cac thé phan lap

Trung Hoa
Chimmg (s6 o . Tiéu chudn Khoang | MICso | MICoo Tyl | Tylé
Chat khang khuan - ,
lugng) Nhay Khang MIC pg/mL pg/mL khéng nhay
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thube pg/mL thube
meropenem S<=1 R>=4 16-128 64 128 100
ceftazidim S<=4 R>=16 64-128 >128 >128 100
aztreonam S<=4 R>=16 >128 >128 >128 100
meropenem+ hop <=0,06-
. S<=1 R>=4 <=0,06 0,125 0 100
chat 1 0,125
Ching san meropenem-+ <=0,06-
B . S<=1 R>=4 0,125 0,25 0 100
xuat KPC-2 avibactam 0,25
carbapenem ceftazidim+ hop
. S<=4 R>=16 <=0,06 <=0,06 0,06 0 100
aza (8 chat 1
chung) ceftazidim+ <=0,06-
. S<=4 R>=16 2 4 0 100
avibactam 4
aztreonam+ hop chit <=0,06-
1 S<=4 R>=16 ) =0,06 1 0 100
aztreonam+avibacta <=0,06-
S<=4 R>=16 1 8 0 87,5
m 8
meropenem S<=1 R>=4 2-32 4 32 75
ceftazidim S<=4 R>=16 >128 >128 >128 100
aztreonam S<=4 R>=16 0,5-128 64 >128 100
meropenem+ hop
. S<=1 R>=4 | <-0,06-2 | <-0,06 2 0 87,5
chat 1
Chung san
A meropenem-+
xuat ) S<=1 R>=4 2-16 2 16 50 0
avibactam
NDM-1 —
ceftazidim+ hop <=0,06-
metalloenzy . S<=4 R>=16 0,125 16 12,5 87,5
chat 1 16
m-(8
, ceftazidim+
ching) . S<= R>=16 >128 >128 >128 100 0
avibactam
aztreonam+ hop chit
1 S<=4 R>=16 <=0,06 <=0,06 <=0,06 0 100
aztreonam-+ <=0,06-
) S<=4 R>=16 0,125 1 0 100
avibactam 1
meropenem S<=1 R>=4 0,5-2 0,5 2 0 85,7
. 128->12
ceftazidim S<=4 R>=16 g >128 >128 100 0
Ching san aztreonam S<=4 R>=16 >128 >128 >128 100 0
xufit meropenem+ hop
. S<=1 R>=4 <=0,06 <=0,06 <=0,06 0 100
OXA-181 chat 1
carbapenem meropenem+
) S<=1 R>=4 <=0,06 <=0,06 <=0,06 0 100
aza (7 avibactam
chun, ftazidim+ h
2 celtazidim¥ 0P | g4 | R>=16 | <=0,06 | <=0,06 | <=0,06 | 0 100
chat 1
ceftazidim+ <=0,06-
) S<=4 R>=16 1 1 0 100
avibactam 1
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aztreonam+ hop chit
) S<=4 R>=16 <=0,06 <=0,06 <=0,06 0 100
aztreonam+ 0,125-0,
. S<=4 R>=16 0,125 0,5 0 100
avibactam 5

Két luan: H3n hop cia hop chét 1 va chit khang sinh thé hién hoat tinh
khang khudn manh chéng lai Klebsiella pneumoniae séan xuét carbapenemaza
typ KPC-2, NDM-1 hodc OXA-181 ma dugc phén 1ap vé mit 14am sang. Dic
biét 1a dbi v6i vi khuan san xuét carbapenemaza typ NDM-1, hoat tinh {rc ché

cua hop chét 1 t8t hon mdt cach dang ké so v6i hoat tinh ctia avibactam.

Phuong 4n thyc hién 4: m6 hinh thir nghiém sy lay nhiém & phdi ctia

chudt nhit
Muc dich cua thir nghiém:

Thir nghiém nay duoc thiét k& d& xac dinh xem hop chét theo phuong 4n
nady c6 cac tac dung dugc ly trong md hinh thir nghiém su lay nhiém & phdi ctia
chudt nhéit hay khong va dénh gia thém liéu hop chét theo phuong 4n nay c6 uu
didm dang k& so v6i hop chit tham chiéu OP-0595 ddi véi tac dung dugc ly
hay khong.

Vit liéu thir nghiém:

Céc con chudt CD-1 cai khoang 7 tudn tudi, cin ning 26-28g;
xyclophosphamit dugc tiém & lidu luong bang 150mg/kg 4 ngay trude khi Iy
nhidm, va tiép theo, 100mg/kg 1 ngay trude khi 1dy nhiém; vi khudn dugc lay
nhiém 1a Klebsiella pneumoniae (ATCC BAA-1705, KPC-2). Hop chat 1 va
hop chét tham chiéu OP-0595 duoc téng hop trong phong thi nghiém.

Quy trinh thtr nghiém:

Céc con chudt CD-1 cai duge 14y nhiém bang Klebsiella pneumoniae
bang cach nhd giot trong mili. M>i con chudt dugc nho giot bang S0uL dich
16ng vi khuén thong qua khoang miii & liéu lugng bang 3,14E+07 CFU cho mdi
con chudt. Tai thoi diém 2 gio, 4 gio, 6 gid va 8 giv sau khi lay nhiém, mdi

nhém chudt duge x1t ly bﬁng hop chét tuwong g hodc cac hop chét két hop
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béng cach tiém trong mang bung.

Tai thoi diém 10 gid sau khi 1dy nhiém, cdc con chudt trong nhém 1, 2
va 3 dugc lam chét khong dau don, va phéi duoc léy ra va dugc dat trong 6ng
ly tAm dung tich 50mL chira 10mL nuéc mubi binh thudng vo tring, bng duoc
it trén d4 w6t va chuyén dén phong thi nghiém BSL-2 dé &ém CFU. Tai thoi
diém 20 gid sau khi ldy nhiém, cac con chudt trong nhém 4, 5 va 6 duoc lam

chét khong dau dén va dugce xit ly theo ciing quy trinh.

Phdi duoc nghién bing thiét bi lam ddng nhét IKA T10 (tbc do t6i da 1a
208, lap lai mot lén). Dich déng nhét dugc pha loding trong gradien va dugc tao
vét trén dfia thach dau tuong trypton. Pia dugc dit trong thiét bi u 37°C dé u vi
khudn. Sau 24 gio, dia duoc 1éy ra va sb luong céc khuan lac don sinh trudng
trong mdi dich ddng nhit v&i su pha lodng theo gradien, va luong tai lugng vi

khuén trong phdi ctia mdi con chudt dugce tinh toan.
So db thir nghiém:

Bang 7 Danh gié cong hiéu ctia hop chit 1 va hop chét tham chiéu
OP-0595 trong md hinh thir nghiém sy lay nhiém & co dui cta chudt nhét

, L, , . Puong Quy trinh thir S6 con
Nhém  Ldp ctia chung Liéu luong . N )
dung nghiém chudt
1 nude mudi binh thudng Sau khi lay 4
r ceftazidim (50mpk) l I nhiém vi
; ceftazidim (25mpk)& khuzfm, lidu thu
avibactam (001) (6,25mpk) nhat dugc su
4 ceftazidim (25mpk)& dung sau 2 gio, s
Klebsiella OP-0595 (088) (6,25mpk) liéu thi hai
s pneumoniae ceftazidim (25mpk)& hgp ~ tiém trong dugc st dung s
(ATCC chit1(189) (6,25mpk) ~ mangbung  sau 10 gio, va
¢ BAA-1705, ceftazidim (50mpk)& (ip) lugng tai luong 5
KPC-2) avibactam (001) (12,5mpk) vi khuén trong
. ceftazidim (50mpk)& phdi cliia moi 5
OP-0595 (088) (12,5mpk) nhém chugt
nhat duoc kiém
g ceftazid’im (50mpk) & hop tra tai thoi 5
chat 1 (12,5mpk) diém 24 gio.

Két qua thir nghiém duoc thé hién trén Fig. 1.
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Két luan: Két qua cho thdy rang luong tai lugng vi khuin trong nhém
hop chét 1 trong md hinh thir nghiém & chudt nhét duoc lam giam 0,5-1,5 log
so v6i lugng tai luong vi khuén trong nhém hop chét tham chiéu OP-0595 &
hai lidu luong khac nhau. Hop chét 1 ¢6 higu luc hon mét céch dang ké so v6i

hop chét tham chiéu OP-0595.
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YEU CAUBAO HQ

1. Hop chét duoc biéu dién bing cong thic (I) hodc mudi duge dung cta no:

0
HNﬁ/ﬁ\X/\/O\ﬁ N
NH;* N‘O\S\éo
1O o
(D
trong do:
X 13 O hodic N(R1);

Ri 12 C1 alkyl, Ci.6 heteroalkyl, Cs. xycloalkyl, heteroxycloalkyl co tir
3 dén 6 canh, hoic aryl va heteroaryl c6 tir 5 dén 6 canh, mdi trong s6 nay tiy v
duogc thé béng 1,2, hoac 3 R;

R 1a F, Cl, Br, I, CN, OH, NH; hodc COOH, hodc dugc chon tir nhém
bao gdm Ci alkyl, C16 heteroalkyl, Cs.s xycloalkyl, heteroxycloalkyl ¢6 tir 3
dén 6 canh, phenyl va heteroaryl c6 tir 5 dén 6 canh, mdi trong sb nay tiy y
duogc thé béng 1, 2, hoac 3 R’;

R’ 14 F, CL, Br, I, OH, CN, NH,, COOH, Me, Et, CF3;, CHF2, CH.F,
NHCH3 hodc N(CHs)z;

“hetero” 14 nguyén tir khac loai hodc nhém nguyén tir khac loai, dugc
chon tr nhém bao gébm -C(=O)N(R)-, -N(R)-, -C(=NR)-, -S(=0)N(R)-,
-S(=0)N(R)-, -O-, -S-, =0, =S, -O-N=, -C(=0)0-, -C(=0)-, -C(=S)-, -S(=0)-,
-S(=0)2- va -N(R)C(=O)N(R)-;

trong truong hop bét ky trong s6 cac truong hop néu trén, s6 luong
nguyén tir khac loai hogc nhém nguyén tir khic loai doc lap bang 1, 2 hoic 3.

2. Hop chit hodc mubi duge dung clia n theo diém 1, trong @ R 12 F, C1, Br, I,
CN, OH, NH,, COOH, Me, Et, CF3;, CHF2, CHoF, NHCH3, N(CHs)2 hodc

metoxy.

3. Hop chét hoic mubi duge dung ctia né theo diém 1 hodc 2, trong d6 X 1a O.
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4. Hop chét hoic mudi dugc dung ctia n6 theo diém 1 hoic 2, trong d6 hop chét

nay la:
O
HN ﬁ O N
~ /\/ ~
Y +O ﬁ N-O
NH3 /\&//O
o o

5. Duoc phém, chira luong hitu hiéu c6 tac dung tri liu cua hop chit hodc
mudi duge dung ctia né nhu duge xéac dinh trong diém bét ky trong sb cac diém

tir 1 d¢én 4, va chit mang duoc dung.
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1), Pudng dung: trong mang bung; 2). CAZ (Cefta21d1m) 001 (Avibactam), 088 (OP- 0595) 189 (hop
chét 1); 3). CFU/chudt (Pon vi hinh thanh khuin lac/chudt); 4). Nudc mudi (nude mudi sinh 1y)

Fig.1
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