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diéu tri nhiém trung vi khuan hiéu khi Gram dwong hinh que hoic trong diéu tri bénh gay

ra boi vi khuan hiéu khi Gram dwong hinh que, nhu bénh lao. Ngoai ra, sang ché con dé

cap dén dugc pham va td hop chira hop chét nay.
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Linh vic ki thuit dwoe dé cap

Sang ché dé cap dén hop chéit méi, ché phdm bao gdm hop chét nay, va sit dung chiing
trong diéu tri, vi du trong diéu tri nhiém trung vi khuén hiéu khi Gram duong hinh que
hodc trong didu tri bénh giy ra boi vi khuidn hiéu khi Gram duong hinh que

(mycobacterium), nhu bénh lao (con duge goi 1a TB).
Tinh trang k§ thuat clia sang ché

Géan mudi triéu nguoi bi bénh lao (TB) mdi nim, din dén 1,5 triéu ca t& vong mdi
nam, theo bao cdo dugc cong bd boi T chic Y té Thé gidi nam 2014. Mdc du da co
c4c phuong phap didu tri bénh lao, ty 1 mic bénh van ting, do nhiém Mycobacterium
tuberculosis, tac nhan gy bénh vi khudn lao, tr& nén khang lai nhidu phép phuong

phép diéu tri ban dau nhu isoniazid va rifampicin.

Ethionamit, chét tuong tu vé cAu trac cia isoniazid, thuong duge ké don dé diéu tri TB
khang da thubc (MDR TB), ma c6 higu quéa tuong duong isoniazid. Tuy nhién, nhugc
diém lién quan dén viéc st dung ethionamit la dé dat duogc néng do chép nhan duogc
cta thudc trong mau, yéu cau t6i 1 g/ngay, liéu lugng nay gly ra tdc dung phu nghiém
trong bao gdm nhiém doc thin kinh va nhiém doc gan gy tir vong. Do d6, cin phai
giam lidu 1am sang va tiép xuc v6i ethionamit.

Cong bd qubc té PCT s WO 2014/096369 md ta hop chét spiroisoxazolin mang nhém
thé aryl, xycloalkyl hodc heteroaryl. Cac hop chét nay 13 hitu ich trong viéc diéu tri
TB.

Ban chét k§ thuit ciia sing ché

Do d6, mét muc dich cta sang ché 1a dé xuit hop chit m&i ma c6 kha ning ting cuong
hoat tinh cda thudc duge st dung trong diéu tri TB, cu thé 1a thubc ma c6 thé hoat hoa
qua con dudng EthA, nhu ethionamit. Muc dich khéac cua sang ché 12 d& xuét hop chét
méi dé diéu tri TB.

Theo khia canh thir nhét, sang ché dé xut hop chat c6 cong thic (I):
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trong d6 R! 1a halogen; xyano; alkyl mach thing Ci-6; alkyl mach nhénh Cs.s; alkoxy
mach thing Ci-s; alkoxy mach nhénh Cs.4; metyl dugc thé bing mot hogc nhiéu flo;

etyl dugc thé bing mot hodc nhiéu flo; metoxy duoc thé bang mot hoic nhiéu flo; hoic

etoxy dugc thé bang mot hodc nhiéu flo; hodc mudi duge dung cia nd.

Theo khia canh thi hai, séng ché @& xuét hop chét c6 cong thuc (I), hodc mudi dugc
dung cuia no, dé st dung trong diéu tri bénh, cu thé 1a dé su dung trong didu tri bénh

lao.

Theo khia canh th@t ba, sang ché md ta phuong phap diéu tri nhiém trang vi khuén hiéu
khi Gram duong hinh que & dong vat c6 vi can diéu tri, bao gém viéc cho dong vat co
v st dung lugng hitu hi€u didu tri ciia hop chat c6 cong thire (I) hodc mudi dugc dung
cua no.

Theo khia canh tht tu, sang ché mo ta phuong phép didu tri bénh giy ra do nhiém
tring mycobacterium & dong vét c6 vi cAn didu tri, bao gdm viéc cho dong vat co vi
st dung lugng hitu hiéu diéu trj cua hop chét c6 cobng thire (I), hodc mubi duge dung
ctia no.

Theo khia canh thir ndm, sang ché md ta viéc str dung hop chét c6 cong thuc (I), hodc
mubi dugc dung cua nd, trong san xuét thudc dé st dung trong diéu tri nhiém tring vi
khuén hiéu khi Gram duong hinh que hodc bénh gay ra do nhiém trung vi khuan hiéu
khi Gram duong hinh que.

Theo khia canh th sdu, sang ché dé xuét hop chét c¢6 cong thire (I), hodc mudi dugc
dung cua no, dé st dung trong diéu tri nhiém trung vi khuén hiéu khi Gram duong
hinh que hodc dé st dung trong viéc diéu tri bénh gdy ra do nhiém trung vi khun hiéu
khi Gram duong hinh que.

Theo khia canh thir bay, sang ché @& xuat dugc phérn chuira (a) hop chét c6 cong thic

(I) hodc mudi duge dung ciia né; va (b) ta duge duge dung.
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Theo khia canh thir tim, sang ché d& xuat t6 hop bao gbém (a) hop chét c6 cong thic (I)
hodc dugc dung; va (b) it nhit mot chit chéng vi khuan hiéu khi Gram dwong hinh que
khéc.

MO té chi tiét sang ché

Nhu dugec mo ta & trén, mot khia canh ciia sang ché dé cap dén hop chét co cong thure

N)j\/\CF

(I) hodc mudi dugc dung cua no:
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trong d6 R! 1a halogen; xyano; alkyl mach thang Ci-¢; alkyl mach nhanh Cs.s; alkoxy
mach théng Ci-¢; alkoxy mach nhanh Cs.4; metyl duoc thé béng mot hoac nhiéu flo;

etyl dugc thé bang mot hoic nhiéu flo; metoxy dugc thé bang mot hoic nhiéu flo; hoic

etoxy duogc thé br:ing mot hodc nhiéu flo.
Theo mot phuong 4n, sang ché dé cap dén hop chét ¢6 cong thire (I).

Theo mdt phuong 4n, R! 1a flo, clo hodc brom; xyano; alkyl mach théng Ci-6; alkyl
mach nhanh Cs.4; alkoxy mach théng Ci-6; alkoxy mach nhanh Cs.4; metyl duoc thé
bang mot hodc nhiéu flo; etyl dugc thé bang mdt hodc nhiéu flo; metoxy dugc thé

béng mot hodc nhiéu flo; hodc etoxy dugc thé béng mot hodc nhiéu flo.

Theo mot phuong an, R! 1a flo, clo hodc brom; xyano; alkyl mach théng Ci-6; alkyl
mach nhanh Cs.; alkoxy mach théng Ci-6; alkoxy mach nhanh Cs.4; mono-, di- hodc
triflometyl; mono-, di- hodc triflometoxy; 2-floetyl; 2,2-difloetyl; 2,2,2-trifloetyl; 2-
floetoxy, 2,2-difloetoxy; hodc 2,2,2-trifloetoxy.

Theo mdt phuong an, R! 14 clo hodc brom; xyano; alkyl mach théng Ci1-6; alkyl mach
nhanh Cs.; alkoxy mach théng Ci-s; alkoxy mach nhanh Cs.4; mono-, di- hodc
triflometyl; mono-, di- hodc triflometoxy; 2-floetyl; 2,2-difloetyl; 2,2,2-trifloetyl; 2-
floetoxy, 2,2-difloetoxy; hodc 2,2,2-trifloetoxy.
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Theo mot phuong an, R! 12 flo, clo, brom, xyano, alkyl mach théng Ci-6, alkyl mach
nhanh Cs.4, alkoxy mach théng Ci-6, alkoxy mach nhénh Cs4, triflometyl,
triflometoxy, 2,2,2-trifloetyl hodc 2,2,2-trifloetoxy.

Theo mdt phwong 4n, R! 12 clo, brom, xyano, alkyl mach théng Ci-6, alkyl mach nhanh
Cs.4, alkoxy mach théng Ci-6, alkoxy mach nhanh Cs.4, triflometyl, triflometoxy,
2,2, 2-trifloetyl hodc 2,2,2-trifloetoxy.

Theo mot phuong an, R! 12 flo, clo, brom, xyano, alkyl mach thang Ci-6, alkyl mach
nhanh Cs.4, alkoxy mach thing Ci-6, alkoxy mach nhanh Cs., triflometyl, 2,2,2-
trifloetyl hodc 2,2,2-trifloetoxy.

Theo mdt phuong 4n, R! 1a clo, brom, xyano, alkyl mach théng Ci-s, alkyl mach nhanh
C34, alkoxy mach thing Ci-s, alkoxy mach nhanh Cs., triflometyl, 2,2,2-trifloetyl
hoéc 2,2,2-trifloetoxy.

Theo mdt phuong an, R! 1a flo, brom, xyano, alkyl mach théng Ci-4, alkoxy mach

théng Ci-6, alkoxy mach nhéanh Cg, triflometyl, 2,2,2-trifloetyl hodc 2,2,2-trifloetoxy.

Theo mot phuong 4n, R! 1a brom, xyano, alkyl mach thing Ci-4, alkoxy mach thang
C1-6, alkoxy mach nhénh Cg, triflometyl, 2,2,2-trifloetyl hodc 2,2,2-trifloetoxy.

Theo mot phuong 4n R! 1a flo, brom, xyano, metyl, etyl, triflometyl, 2,2,2-trifloetoxy,

metoxy, etoxy, n-propoxy, iso-butoxy hodc hexyloxy.

Theo mdt phuong an R! 14 brom, xyano, metyl, etyl, triflometyl, 2,2,2-trifloetoxy,

metoxy, etoxy, n-propoxy, iso-butoxy hodc hexyloxy.

Theo mot phuong 4n, R! 12 triflometyl.

Hop chét cu thé ma hitu ich theo séng ché bao gom:
4,4,4-triﬂo-1-[3-(2,2,2-triﬂoetoxy)-1-oxa—2,8-diazaspir0[4,5]dec-2-en—8-y1]butan-l-on;
4,4 A-triflo-1-(3-propoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
4,4,4-triﬂo-1-(3-isobutoxy-1—0xa—2,8-diazaspir0[4,5]dec-2-en-8-yl)butan-1-on;

4,4 4-triflo-1-(3-hexyloxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan- 1-on;
1-(3-brom-1-oxa-2,8-diazaspiro[4,5]dec-2-en- 8-y1)-4,4,4-triflobutan-1-on;

1-(3-et0xy—1-oxa—2,8-diazaspiro[4,5]dec-2-en=8-y1)-4,4,4-triﬂobutan-l—on;
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4,4 4-triflo-1-(3-metoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;

4,4 4-triflo-1-(3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
4.4 4-triflo-1-(3-metyl-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
1-(3-etyl-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)-4,4,4-triflobutan-1-on;
8-(4,4,4-triflobutanoyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-3-carbonitrile; va
4.4,4-triflo-1-(3-flo-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on.

Thuit ngit va dinh nghia

Nhu duge st dung trong ban md ta nay, thuat ngit “halogen” dung dé chi flo, clo,

brom hodc ibt. Tuy nhién, cu thé hon, n6 nham dé chi flo, clo ho#c brom.
Nhu duge st dung trong ban mo ta nay, thuat ngit “xyano” dung dé chi -CN.

Nhu duoc st dung trong ban mo ta nay, thuat ngit “alkyl mach thing C1-¢” ding d chi
nhém alkyl mach thing c6 mot dén sau nguyén tir cacbon. Do d6, thuat ngit “alkyl

mach thdng Ci-¢” bao gdm metyl, etyl, n-propyl, n-butyl, n-pentyl va n-hexyl.

Nhu duge st dung trong ban mo ta nay, thuat ngér “alkyl mach nhénh Cs.4” ding dé
chi nhom alkyl mach nhanh c6 ba dén bdn nguyén tir cacbon. Do do, thuét ngir “alkyl
mach nhanh C3.4” bao gdm iso-propyl, sec-butyl va iso-butyl.

Nhu dugce st dung trong ban md ta nay, thudt ngit “alkoxy mach thdng Ci-¢” ding dé
chi nhém alkoxy mach thing c6 mot dén sau nguyén tit cacbon. Do d6, thuét ngit “Ci-
alkoxy mach thang” bao gbdm metoxy, etoxy, n-propoxy, n-butoxy, n-pentyloxy va n-

hexyloxy.

Nhu duoe st dung trong ban mo ta ndy, thuat ngir “alkoxy mach nhanh Cs.4” ding aé
chi nhom alkoxy mach nhanh c6 ba dén bdn nguyén tit cacbon. Do do, thuét ngit “Cs4
alkoxy mach nhanh” bao gdm iso-propoxy, sec-butoxy va iso-butoxy.

Nhu dugce st dung trong ban mo ta nay, thuat ngi “metyl dugc thé béng mot hodc
nhiéu flo” dung dé chi nhém metyl ma duoc thé bang mot, hai hodc ba nguyén tir flo.
Do d6, thuat ngit “metyl duoc thé bang mot hodc nhiu flo” bao gdm mono-flometyl (-
CH,F), di-flometyl (-CHF2) va triflometyl (-CF3).

Nhu duge st dung trong ban md ta ndy, thuét ngit “etyl duoc thé bang mot hodc nhiéu

flo” ding dé chi nhom etyl ma duoc thé bang mat, hai, ba, bdn, hodc nim nguyén ti
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flo. Do do, thuat ngit “etyl dugc thé bang mot hoic nhidu flo” bao gdm 2-floetyl (-
CH,CH2F), 2,2-difloetyl (-CH2CHF») va 2,2,2-trifloetyl (-CH2CF?3).

Nhu duoc st dung trong ban md ta nay, thuat nglt “metoxy dugc thé béng mot hoac
nhiéu flo” ding dé chi nhém metoxy trong d6 cacbon clia nhém metyl duoc thé bang
mdt, hai ho#c ba nguyén tu flo. Do d6, thuat ngit “metyl duoc thé bang mot hodc nhidu
flo” bao gbm mono-flometoxy (-OCH,F), di-flometoxy (-OCHF2) va triflometoxy (-
OCF3).

Nhu duoc st dung trong ban mo ta nay, thuat ngit “etoxy dugc thé bang mot hoic
nhiéu flo” ding dé chi nhém etoxy trong d6 cacbon cua nhom etyl dugc thé bang mot,
hai, ba, bdn, hoic nim nguyén ti flo. Do d6, thudt ngit “etyl dugc thé bang mot hoic
nhidu flo” bao gbébm 2-floetoxy (-OCH2CH2F), 2,2-difloetoxy (-OCH2CHF2) va
2,2 2-trifloetoxy (-OCH:CF3).

CAn phai hiéu riing hop cht c6 cong thire (I) c6 thé tn tai & cac dang hdn bién khac

nhau. Tt c& cac chat hdn bién duogc du tinh la thudc pham vi cla sang che.

Thuét ngit "hop chét theo sdng ché" nhu dugce st dung trong ban mo ta nay c6 nghia la
hop chit c6 cong thuc (I) hodc mubi duge dung cia nd. Thuat nglt "hop chét theo sang
ché" c6 nghia 1a hop chit bat ky trong sd cac hop chét theo sang ché nhu dugce dinh

nghia ¢ trén.

Ngoai ra, can phai hiéu rang cac cum tir nhu “hgp chét c6 cong thirc (I) hodc mudi
duoc dung ctiia nd" hodc "hgp chét theo sang ché" 1a nhdm bao gdm hop chét c6 cong
thirc (I), mudi hozc solvat duge dung clia hop chét c6 cong thire (I), hodc t6 hop duoc
dung bét ky cia chung. Do do, bang cach st dung vi du khong nhim gi6i han trong
ban mo ta nay dé nhim muc dich minh hoa, “hop chét c¢6 cong thire (I) hodc mudi
dugce dung clia nod” bao gdm mudi dugc dung cua hop chét c6 cong thirc (I) ma c6 mat
dudi dang solvat, va cum tir ndy ciing bao ham hdn hop bao gdm hop chét c6 cong

thire (I) va mubi duge dung cua hop chét c6 cong thire ().

Cén phai hiéu rang cac tham chiéu trong ban mo ta nay dén hop chat c6 cong thic (I)
hodc mudi dugc dung cia n6 bao gbm hop chét c6 cong thirc (I) dudi dang bazo tw do
hodc mudi dugc dung ctia nd. Do do, theo mot phuong an, sang ché dé cap dén hop
chét c6 cong thic (I). Theo mdt phuong an khac, sang ché c6 thé dé cép dén mudi

dugc dung ctia hgp chét c¢6 cong thirc (I).
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Thuéit nglt “dugc dung” dung dé chi nhitng hop chét (ké ca mudi), chét, ché phim, va
dang liéu ding ma, trong pham vi chén doan y khoa hgp 1y, thich hop dé st dung tiép
xtc voi md cla ngudi va dong vat ma khong gy ddc tinh, kich thich qua mire, hodc

van dé hoic bién ching khac, twong xtng véi ti 1€ 1gi ich/rui ro hop ly.

Mubi duge dung bao gom, ngoai cac mudi khac, mubi duoc dung dugc md ta trong
Berge, J. Pharm. Sci., 1977, 66, 1-19, hodc hodc mubi dugc dung dugc liét ké trong tai
liéu: P H Stahl and C G Wermuth, editors, Handbook of Pharmaceutical Salts,
Properties, Selection va Use, Second Edition Stahl/Wermuth: Wiley- VCH/VHCA,
2011 (xem http://www.wiley.com/WileyCDA/WileyTitle/productCd-
3906390519.html).

Mudi duge dung thich hop c6 thé bao gdbm mudi cong axit. Mudi nay c6 thé tao thanh
bang cach phan ng véi axit thich hgp, tuy ¥ trong dung mdi thich hop nhu dung mdi

hitu co, d& tao thinh mudi ma c6 thé tach bang cach két tinh va loc.

Mudi cong axit duge dung didn hinh bao gdm, nhung khong chi gi6i han o, 4-
axetamidobenzoat, axetat, adipat, alginat, ascorbat, aspartat, benzensulfonat (besylat),
benzoat, bisulfat, bitartrat, butyrat, canxi edetat, camphorat, camphorsulfonat
(camsylat), caprat (decanoat), caproat (hexanoat), caprylat (octanoat), xinamat, xitrat,
xyclamat, digluconat, 2,5-dihydroxybenzoat, disuxcinat, dodecylsulfat (estolat), edetat
(etylendiamintetraaxetat), estolat (lauryl sulfat), etan-1,2-disulfonat (edisylat),
etansulfonat (esylat), format, fumarat, galactarat (mucat), gentisat (2,5-
dihydroxybenzoat), glucoheptonat (gluceptat), gluconat, glucuronat, glutamat, glutarat,
glycerophosphorat,  glycolat, hexylresorxinat, hippurat, hydrabamin  (NV,N*-
di(dehydroabietyl)-etylendiamin), hydrobromua, hydroclorua, hydroiodua,
hydroxynaphthoat, isobutyrat, lactat, lactobionat, laurat, malat, maleat, malonat,
mandelat, metansulfonat (mesylat), metylsulfat, mucat, naphtalen-1,5-disulfonat
(napadisylat), naphtalen-2-sulfonat (napsylat), nicotinat, nitrat, oleat, palmitat, p-
aminobenzensulfonat, p-aminosalicyclat, pamoat (embonat), pantothenat, pectinat,
persulfat, phenylaxetat, phenyletylbarbiturat, phosphat, polygalacturonat, propionat, p-
toluenesulfonat (tosylat), pyroglutamat, pyruvat, salicylat, sebacat, stearat, subaxetat,
suxcinat, sulfamat, sulfat, tannat, tartrat, teoclat (8-clotheophyllinat), thioxyanat,

triethiodua, undecanoat, undecylenat, va valerat.
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Nhu duoc sir dung trong ban mo ta nay, thudt ngtt “luong hitu hi€u diéu tri” nghia la
lwong bét ky ma, khi so sanh véi d6i tuong tuong tng khong nhan duge lugng nay,
gitip cai thién viéc didu tri, chita bénh, phong ngira hodc cai thién bénh, rdi loan, hodc
tac dung phuy, hodc lam giam tbc d6 tién trién ctia bénh hoic r6i loan.

“Lwong hitu hidu didu tri” thich hop s& phu thudc vao mét sd yéu té, vi du do tudi va
cAn nang cua dbi tuong, tinh trang chinh xac can diéu tri va mirc d6 nghiém trong cua
nd, ban chit coa ché phém, va duong dung, va cudi cung la theo chi din cta bac si
didu tri.

Piéu ché hop chit

Hop chit theo séng ché c6 thé duge didu ché bing nhiu phuong phap, bao gbm ca hoa
hoc tiéu chuén. Tham s bat ky dugc dinh nghia trén dy s& tiép tuc c6 y nghia nhu da
duoc dinh nghia tir truge trir khi ¢6 quy dinh khac. Cac phuong phap tbng hop chung
duoc minh hoa trong so do duéi day va c6 thé duge didu chinh d& dang dé diéu ché
hop chét theo sang ché khac. Hop chét cu thé theo sang ché c6 thé duoc diéu ché theo

quy trinh thuc nghiém trong phén céc vi du.

Quy trinh chung dugc st dung d8 tdng hop hop chét co cong thie (1) duge md ta trong
so dd phan ung 1 dén 7 dudi ddy va dugc minh hoa trong phan vi du thuc hién sang

I'4
A

ché.

Diéu ché hop chit c6 céng thirc (Ia)

RO /N\O
J\/QWC%
0 (Ia)

Hop chét c6 cong thic (Ia), ma 1a hop chét alkoxyspiro c6 cong thuc (I), ¢d thé dugc
didu ché theo so dd 1 (duéi day) bang cach loai bd bao vé nhoém bao vé Boc ctia hop
chét alkoxyspiro c6 cong thic (II) véi, vi du TFA, va két hop tiép nhém amino cia
mubi TFA véi axit 4,4,4-triflobutanoic. Hop chat trung gian c6 cong thie (IT) c6 thé
duoc didu ché bang phan tng gifta rugu twong tmg (ROH) c6 ban san trén thi trudng
v6i hop chét duge bao vé N-Boc spiro dugc halogen hoa c6 cong thic (IV), qué trinh

tbng hop ctia né duge md ta dudi day.
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So dd 1 — Piéu ché hop chét c6 cong thirc (I) trong do R! 14 alkoxy mach thang Ci-6;
alkoxy mach nhanh Cs.4; metoxy dugc thé béng mot hodc nhiéu flo; hodc etoxy dugc

thé b%mg mot hodc nhiéu flo

Theo cach khac, hop chit c6 cong thirc (Ia) ma 1a hop chét alkoxyspiro c6 thé dugc
diéu ché theo So dd 2 (dudi day) bang phan tmg gitta rugu tuwong tng (ROH) c6 ban
san trén thi trudng voi hop chét triflobutanamit spiro dugc halogen hoa c6 cong thirc

(Il1a) véi su c6 mit cia bazo thich hop, nhu kali carbonat.

Br4<N:b L ko & (1a)
K,CO;4
(Iia) N CFy N CFs
1 T
So dd 2 — Quy trinh diéu ché theo cach khac ctia hop chét ¢ cong thic (I) trong d6 R

]a alkoxy mach théng Ci-6; alkoxy mach nhanh Cs.4; metoxy dugc thé bé“lng mot hodc

nhiéu flo; hoic etoxy dugc thé bang mdt hodc nhiéu flo

Diéu ché hop chdt cé cong thirc (Ib)

Hop chét ¢6 cong thic (Ib), ma 14 hop chét alkylspiro, c6 thé duge didu ché theo So dd
3 (duéi day) bang cach két hop hop chat co cong thue (IV) véi axit 4,4,4-
triflobutanoic. Hop chét c6 cong thirc (IV) c6 dugc thé diéu ché bang cach dong vong

tert-butyl 4-metylenpiperidin-1-carboxylat cé ban san trén thi trudng voi hop chit
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oxim ¢ cdng thirc (V) va tiép tuc phan tdch nhém bao vé N-Boc bang axit, nhu
clohydric.

X

| W demgy~OH
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EDC. HC' DMAF,

DMF, nhiét d& trang phong, 16 gid

So dd 3 — Pidu ché hop chét ¢6 cong thirc (I) trong d6 R! 14 alkyl mach thang Ci-
hodc alkyl mach nhénh C;.4

Diéu ché hop chat cé cong thire (Ic)

Hop chét xyano c6 cong thite (Ic) ¢6 thé duogc didu ché bang cach thé 4i nhan hop chat
(Illa) bang, vi du, natri xyanua trong dung moéi thich hop nhu DMF, theo So o 4
(duéi day).

R F NaCN, DMF E F
100°C, 8h
- F : _ F
B e Tel N6 Teal
N N
Br e} NC O

So dd 4 — Didu ché hop chét c6 cong thic () trong d6 R' 1a CN

Diéu ché hop chdt cé cong thire (1d)

Hop chét flo c6 cong thite (Id) ¢6 thé dugc diéu ché bang cach thé halogen hop chit
(Illa) bang, vi du, kali florua trong dung mdi thich hgp nhu DMSO, theo So dd 5 (duéi
day).

R F

- KF, DMSO _
amay N = F ; . N 0 F o
Br N microwave F N
(e} 150°C, 3h (e}

So dd 5 — Piéu ché hop chit c6 cong thic (I) trong doR' 14 F
Diéu ché chdt trung gian (llla) va (V)
Chét trung gian oxim c6 cdng thirc (V), c6 thé duoc didu ché bang phan ung halogen

héa gitta hop chét trung gian c6 cong thirc (VI) véi N-halogensuxcinimit, nhu NBS
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hoiic NCS nhu dugc thé hién trong so dd 6 (dudi day). Chét trung gian oxim c6 cong
thire (VI), trong d6 R 1a metyl hodc etyl c6 thé dugc diéu ché bang phan Ung gifra
andehyt twong tng c6 cong thitc (VII) véi, vi dy, hydroxylamin. Ngoai ra, chét trung
gian triflometyloxim, trong d6 R 1a triflometyl, co thé dugc didu ché bang phan tmg

gifta 2,2,2-triflo-1-metoxyetanol véi hydroxyl amin.

H
(VII) R>=o NH,OH

R=Me, Et

o S x% OH (V)
/=N~ =N-
X=Br, Cl R

So dd 6 — Didu ché chét trung gian V

Chét trung gian dugc bao vé N-Boc spiro halogen héa c6 cong thire (III) c6 thé dugc
diéu ché bing phan tng gifta tert-butyl 4-metylenpiperidin-1-carboxylat c6 ban san
trén thi truong va dibromua hydroxycarbonimidic véi su c¢6 mdt cia, vi du, natri

bicarbonat (So dd 7).

N-¢y

Hj e T

j‘\ /k Br’JLBlr Z(oAs RT.S ngay N. ©
o YK

So dd 7 — Didu ché chét trung gian 111

Theo cach twong tu, chét trung gian (IIla) c6 thé dugc diéu ché bang phan tng gitta
alken (VIII) véi dibromua hydroxycarbonimidic trong cung diéu kién nhu dugc md ta
& trén. Chét trung gian (VIII) ¢6 thé dugc didu ché bing phan tng két hop gitra chat
trung gian amino hydroclorua (IX) véi axit 4,4,4-triflobutanoic trong didu kién tiéu
chudn. Cudi cing, chit trung gian amino (IX) c6 thé didu ché tur tert-butyl 4-
metylenpiperidin-1-carboxylat c6 ban sin trén thi truong biang cach xu ly bang hydro

clorua. P6i véi quy trinh nay, xem so do 8 dudi day.
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So dd 8 — Biéu ché chét trung gian Illa

Phuong phap st dung

A ; s 1A AR A AR T L Ar Ah AR 4l X A
Theo mét khia canh, sang ché dé cap dén hop chat c6 cong thic (I), hodc mudi duge

dung ctia né, dé str dung trong diéu tri bénh.

Theo mdt khia canh khéc, sang ché dé cap dén hop chét ¢ cong thic (I), hodc mudi
dugc dung cia nd, dé st dung trong diéu tri nhiém tring vi khuan hiéu khi Gram
dwong hinh que. Nhiém trung vi khuén hiéu khi Gram dwong hinh que 14 nhiém trung

gay ra do vi khuén hiéu khi Gram dwong hinh que.

Vi khuén hiéu khi Gram duong hinh que c6 thé 1a mot loai trong nhém céc vi khudn
hiéu khi Gram dwong hinh que duéi day: Mycobacterium tuberculosis complex (MTC),
Phitc  chdt Mycobacterium avium (MAC), Mycobacterium gordonae clade,
Mycobacterium kansasii clade, Mycobacterium chelonae clade, Mycobacterium
fortuitum clade, Mycobacterium parafortuitum clade hodc Mycobacterium vaccae
clade. Vi khudn hiéu khi Gram duong hinh que cling c6 thé 1a Mycobacterium

ulcerans hodc Mycobacterium leprae.

Céc chung ctia Mycobacterium tuberculosis complex (MTC) bao gdm Mycobacterium
tuberculosis, Mycobacterium africanum, Mycobacterium bovis, Mycobacterium bovis
BCG, Mycobacterium canetti, Mycobacterium caprae, Mycobacterium microti va
Mycobacterium pinnipedii. Nhitng vi khuén hiéu khi Gram dwong hinh que nay la tac
nhan giy bénh lao & nguoi va dong vat. Mycobacterium tuberculosis la nguyén nhan

chinh gdy bénh lao & nguoi.

Theo mot phuong én, vi khuan hiéu khi Gram duong hinh que 1a mot ching cua

Mycobacterium tuberculosis complex (MTC).

-13-



37557

Theo mdt phuong 4n, viéc nhiém trung nay la nhiém trang do Mycobacterium
tuberculosis. N6i cach khac, nhidm tring vi khudn hiéu khi Gram dwong hinh que

dugc gay ra boi nhiém trung Mycobacterium tuberculosis.

Theo mot phwong an, Mycobacterium tuberculosis 1a vi khuén khang da thudc. Theo

phuong an khac Mycobacterium tuberculosis 1a khang ethionamit.

Cac chuing ctia Complex Mycobacterium avium (MAC) bao gom Mycobacterium
avium, Mycobacterium avium paratuberculosis, Mycobacterium avium silaticum,
Mycobacterium avium hominissuis, Mycobacterium columbiense va Mycobacterium

indicus pranii.

Céc ching cia Mycobacterium gordonae clade bao gom Mycobacterium asiaticum va

Mycobacterium gordonae.

Céc ching cia Mycobacterium kansasii clade bao gdm Mycobacterium gastri va

Mycobacterium kansasii.

Cac chung cia Mycobacterium chelonae clade bao gdm Mycobacterium abscessus,

Mycobacterium bolletii va Mycobacterium chelonae.

Céc ching cia Mycobacterium fortuitum clade bao gdm Mycobacterium boenickei,
Mycobacterium brisbanense, Mycobacterium cosmeticum, Mycobacterium fortuitum,
Mycobacterium fortuitum subspecies acetamidolyticum, Mycobacterium houstonense,
Mycobacterium mageritense, Mycobacterium neworleansense, Mycobacterium
peregrinum, — Mycobacterium  porcinum,  Mycobacterium senegalense  va

Mycobacterium septicum.

Cac chung cia Mycobacterium parafortuitum clade bao gdbm Mycobacterium
austroafricanum, Mycobacterium diernhoferi, Mycobacterium frederiksbergense,

Mycobacterium hodleri, Mycobacterium neoaurum va Mycobacterium parafortuitum.

Do d6, nhiém trung vi khuén hiéu khi Gram dwong hinh que c6 thé dugc gay ra boi
nhiém trung vi khuin hiéu khi Gram duong hinh que dugc chon tir: Mycobacterium
tuberculosis, Mycobacterium africanum, Mycobacterium bovis, Mycobacterium bovis
BCG, Mpycobacterium canetti, Mycobacterium caprae, Mycobacterium microti,
Mycobacterium  pinnipedii, ~ Mycobacterium  avium, Mycobacterium  avium

paratuberculosis, Mycobacterium avium silaticum, Mycobacterium avium hominissuis,
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Mycobacterium  columbiense, Mycobacterium indicus pranii, Mycobacterium
asiaticum, Mycobacterium gordonae, Mycobacterium gastri, Mycobacterium kansasii,
Mycobacterium abscessus, Mycobacterium bolletii, Mycobacterium chelonae, bao
gdm Mycobacterium  boenickei, Mycobacterium brisbanense, ~Mycobacterium
cosmeticum, Mycobacterium  fortuitum, Mycobacterium  fortuitum subspecies
acetamidolyticum, — Mycobacterium  houstonense, ~Mycobacterium mageritense,
Mycobacterium neworleansense, ~Mycobacterium  peregrinum, —Mycobacterium
porcinum, Mycobacterium senegalense, Mycobacterium septicum, Mycobacterium
austroafricanum, Mycobacterium diernhoferi, Mycobacterium frederiksbergense,
Mycobacterium hodleri, Mycobacterium neoaurum, Mycobacterium parafortuitum,

Mycobacterium ulcerans va Mycobacterium leprae.

Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thuc (I), hoac mudi dugc
dung cua no, dé su dung trong diéu tri bénh gdy ra do nhiém trung vi khuén hiéu khi
Gram duong hinh que, trong d6 vi khuén hiéu khi Gram dwong hinh que nay dugc

chon tir cac vi khuan dugc mo ta ¢ trén.

Bénh gay ra do nhiém trung vi khuén hiéu khi Gram dwong hinh que bao gbm, nhung
khong chi gi¢i han &, bénh lao (tirc 1a do Mycobacterium tuberculosis), bénh phong
(ttc 1a do Mycobacterium leprae), bénh Johne (thc 1a do Mycobacterium avium
subspecies paratuberculosis), bénh loét Buruli hodc Bairnsdale (tdc 1a do
Mycobacterium ulceran), bénh Crohn (tirc 1a do Mycobacterium avium subspecies
paratuberculosis), bénh phéi hodc nhiém trung phéi, viém phéi, viém biu, viém hoat
dich, viém bao gan, ap xe cuc bd, viém hach bach huyét, nhiém trung da va mo mém,
hoi chung Lady Windermere (tic la do Phiic chat Mycobacterium avium (MAC)),
bénh phdi MAC, Complex Mycobacterium avium lan toa (DMAC), Complex
Mycobacterium avium intraceullulare lan téa (DMAIC), bénh phéi do phan tng véi
khang nguyén trong vi trung nhiém nuéc nong trong bdn tim (hot-tub lung) (ttc la do
vi du Complex Mycobacterium avium), ching viém va MAC, viém mu co MAC, hodc

bénh u hat.

Theo mdt phwong an, bénh 1a bénh lao. Do d6, mot khia canh cua sang ché dé cap dén
hop chét ¢6 cbng thuc (I), hodc mudi duoc dung cua no, dé st dung trong diéu tri bénh

lao.
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Theo mot phuong an, sang ché mb ta phuong phap diéu tri nhiém trung vi khudn hiéu
khi Gram duong hinh que & dong vat c6 vi can didu tri, viée diéu tri nay bao gdm cho
dong vat c6 v st dung lugng hiru hidu diéu tri cta hop chat ¢ cong thie (I), hodc
mudi duge dung ctia né. Nhu duge md ta trong ban mé ta nay, nhiém tring vi khuén
hidu khi Gram dwong hinh que 12 nhiém trung gy ra do nhiém tring vi khuan hiéu khi
Gram duong hinh que. Vi khuén hiéu khi Gram duong hinh que 1a nhu dugec md ta &

trén.

Theo mot phuong 4n, nhiém trung vi khuén hiéu khi Gram dwong hinh que 13 nhiém

trung Mycobacterium tuberculosis.

Theo phuong an khéc, sang ché mod ta phuwong phap diéu tri bénh gay ra do nhiém
trung vi khuin hiéu khi Gram duong hinh que & dong vat c6 vu can diéu tri, viéc diéu
tri nay bao gém cho dong vat c6 vu st dung luong hitu hiéu diéu tri cta hop chét c6

cong thire (1), hodc mudi dugc dung cua nd.

Theo mdt phuong 4n, bénh 1a bénh lao. Do do, trong ban md ta nay, sang ché ciing mo
ta phuong phap diéu tri bénh lao & dong vat c6 va can diéu tri, viéc diéu tri nay bao
gdm cho dong vat c6 vi sit dung luong hitu higu didu tri ciia hop chét co cong thirc (1),

hodc mudi duge dung cua no.
Theo mdt phuong an, dong vat c6 v la nguoi.

Ngudi ¢6 hidu biét trung binh trong linh vic nay can phai hiéu ring nhitng tham chiéu
trong ban mo ta nay dén viéc diéu tri 1 dung dé chi viéc diéu tri tinh trang bénh dugc
thiét 1ap. Tuy nhién, hop chét theo sang ché cling c6 thé hitu ich dé ngan ngira mot sd
bénh nhét dinh, tiy tinh trang bénh. Do dé, theo mot phuong an, sang ché mb ta viéc
didu tri hodc ngan ngira bénh nhu TB. Theo phwong an khac, sang ché mo ta viéc didu
tri bénh nhu TB. Theo mdt phuong an khac nita, sang ché mo ta viéc ngan nglra bénh
nhu TB.

Theo mot phuong an khac, sang ché mo ta viéc st dung hop chét ¢6 cong thic (I),
hozc mudi duoc dung cua nd, trong san xuét thudc dé st dung trong diéu tri nhiém
tring vi khuén hiéu khi Gram duong hinh que hodc trong viéc diéu tri bénh gy ra do

nhiém tring vi khuén hiéu khi Gram duong hinh que.
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Trong ban mo t4 nay, sang ché mo ta viéc st dung hop chét co cong thirc (1), hodc

mudi dugc dung clia no, trong san xuat thuoc dé sir dung trong di€u tri bénh lao.

Theo m6t phuong an, hop chét c6 cong thic (I) hodc mudi dugc dung cta né, dé sir
dung trong diéu tri TB dugc st dung két hop v&i thioamit. Theo mdt phuong 4n khac,

thioamit 13 ethionamit. Theo mdt phuong 4n thay thé, thioamit 1 prothionamit.

Két qua 13, theo mot phuong 4n, sang ché d& xuét dugc pham dé sir dung trong diéu tri
TB, trong d6 dugc phim nay chira (a) hop chét ¢6 cong thire (I); (b) thioamit, vi du

ethionamit ho#ic prothionamit; va tuy y (c) td duoc dugc dung.

Theo mdt phuong an khac, sang ché mo ta phuong phép didu tri nhi®m tring vi khuén
hiéu khi Gram duong hinh que & dong vét c6 vu cn didu tri, viéc didu tri nay bao gdbm
cho ddng vat c6 va st dung lugng hitu hi¢u diéu tri cta hop chét c6 cong thuc (I), hodc
mubi duge dung ctia no, két hop v6i thioamit, trong d6 thioamit co thé 13 ethionamit.
Theo mdt phuong an thay thé, thioamit 1 prothionamit. Nhu dugc mo ta trong ban md
t4 ndy, nhiém trung vi khudn hiéu khi Gram duong hinh que 13 nhiém tring gdy ra do
nhiém tring vi khudn hiéu khi Gram duong hinh que. Vi khuén hiéu khi Gram duong

hinh que la nhu dugc mo ta ¢ trén.

Theo mot phuong 4n, nhiém trung vi khuan hiéu khi Gram duong hinh que 1a nhiém

trang Mycobacterium tuberculosis.

Theo mot phuong an khac, sang ché mo ta phuong phép diu tri bénh gy ra do nhiém
trung vi khudn hiéu khi Gram duong hinh que & dong vat c6 vu can diéu tri, viéc diéu
tri ndy bao gdm cho ddng vat c6 vi st dung lugng hitu hiéu didu tri cta hop chit c6
cong thuc (I), hodc mudi dugc dung cta no, két hop véi thioamit, trong d6 thioamit c6

thé 1a ethionamit. Theo mdt phuong an thay thé, thioamit 1 prothionamit.

Theo mot phuong 4n, bénh 1a bénh lao. Do do, trong ban mo ta nay, sang ché mo ta
phuong phép diéu tri bénh lao & dong vt co vi cAn didu tri, viéc diéu tri nay bao gom
viéc cho dong vat ¢6 va st dung lugng hitu hi¢u diéu tri cia hop chét c6 cong thuc (1),
hodc mubi duoc dung cua no, két hop v6i thioamit, trong dé thioamit c6 thé 1a

ethionamit. Theo mdt phuong én thay thé, thioamit 1a prothionamit.

Theo mdt phuong 4n khac, sang ché mé ta viéc stt dung hop chat c6 cong thuc (D),

hodc mudi duogc dung cua nd, két hop véi thioamit (vi du, ethionamit), trong san xuat
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thudc dé st dung trong diéu tri nhidm tring vi khun hiéu khi Gram duong hinh que
hodc trong viéc didu tri bénh gay ra do nhiém tring vi khuén hiéu khi Gram dwong

hinh que. Theo mdt phuong an thay thé, thioamit 12 prothionamit.

Trong ban mo ta nay, sang ché mé ta viéc st dung ctia hop chét co cong thuc (I), hodc
mubi duoc dung cua no, két hop véi thioamit (vi dy, ethioamit) trong san xuét thube
d8 st dung trong diéu tri bénh lao. Theo mét phuong an thay thé, thioamit 1a

prothionamit.

Theo mdt phuong an, hop chét c6 cong thic (1) dé str dung trong cac phuong phap va
cac phép diéu tri dugc méo ta & trén 1a 4,4,4-triflo-1-(3-(triflometyl)-1-oxa-2,8-
diazaspiro[4,5]dec-2-en-8-yl)butan-1-on c6 cdng thirc chu tao sau:

CF3

-0
l N{J

FaC o

Duoc phdm

Hop chit c6 cong thirc (I) va mubi dugc dung cia no thong thudng, nhung khong nhét
thiét, dugc bao ché thanh duge phim truéc khi ding cho bénh nhan. Theo do, theo
mot khia canh khac, sang ché dé xuét dugc phém chtra hop chét c6 cong thirc (I), hoac

muodi dugc dung cia no, va ta duge duoc dung.

Dugc phdm co thé dugc st dung theo duong dung thich hop bét ky, vi du dudong
miéng (ké ca trong mé hodc dudi ludi), truc trang, dudng hd hép, trong mili, dung tai
chd (bao gém trong ma, dudi ludi hodc ap da) hodc ngoai dudng ti€u hoa (bao gdm
tiém du6i da, ti€ém bép, tiém tinh mach hodc trong da). Cu thé 13, dugc phém theo sang

ché ¢6 thé dugc dung theo dudng miéng hodc duong tinh mach.

T4 dugc duoc dung thich hgp bao gbdm céc loai t4 dugc sau: chit mang, chit pha
loang, chat don, chit két dinh, chét gay rd, chét 1am tron, chét gdy truot, chét tao hat,
chét phu, chit 1am uét, dung mdi, déng dung mai, chét tao huyén phu, chit nhil hoa,
chét tao ngot, chét tao vi, chét giéu Vi, chét tao mau, chét chéng von cuc, chét 1am am,
chét tao chelat, chit hoa déo, chit lam taing do nhét, chét chéng oxy hoa, chit bao

quan, chéit 6n dinh, chét hoat dong bé mit va chit dém.
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Phuong phép thich hgp d& didu ché hop chit theo sang ché 13 quen thudc v6i ngudi co
hiéu biét trung binh trong linh vuc nay, dwgc mo ta trong tai liéu Remington: The

Science va Practice of Pharmacy, 21 Edition 2006.

Dugc phim c6 thé dugc trinh bay duéi dang lidu don vi chira luong thanh phan hoat
tinh dinh truéc theo lidu don vi. Ché phdm lidu don vi dugc wu tién 12 ché pham chua
lidu hang ngay hoic lidu phy, hodc phan thich hop ciia thanh phin hoat tinh. Céc lidu
don vi nhu vy c6 thé dugc str dung nhidu hon mot lan mot ngay. Ché phim lidu don
vi duogc uu tién 1a ché phém chra lidu hang ngay hoac lidu phu (dé st dung nhiéu hon
mdt 1an mot ngay), nhu dugc mod ta & trén, hodc phén thich hgp cua thanh phén hoat
tinh.

Khi hop chét theo sang ché hoiac mudi dugc dung ciia n6 duge sit dung trong diéu tri
bénh lao, ching c¢6 thé dugc st dung riéng r& hoac két hop voi chit didu tri khac, nhu
chit chdng vi khuan, vi du chét chbng lao va/hodic chit chdng virut, bao gém thude

khang retrovirut (ARV).

Vi du, sang ché dé cap dén hop chét c6 cong thire (I) hodc mudi duge dung ciia né, két
hop v6i chét chdng lao khac. Theo mdt phuong an, hdn hop bao gdm thém hai, ba,
bdn, nam, sau hodc bay chét chéng lao. Vi du, trong viéc diéu tri bénh lao khang da
thudc, théng thuong, t6 hop bao gdm bdn hoic nhidu thudc dugce st dung cho bénh
nhan. Vi du, trong diéu tri bénh lao nhay thube, thong thuong, hdn hop bao gém ba

hodc bén thudc dugce st dung cho bénh nhan.

Chét chdng lao khac 1a chit duoc phat trién, dugc phé duyét hodc khuyén nghi dé diéu
tri bénh lao va co thé dugc chon tir isoniazid, rifampin, pyrazinamit, ethambutol,
moxifloxacin, rifapentin, clofazimin, ethionamit, prothionamit, isoxyl, thiacetazon,
rifabutin, diarylquinolin nhu bedaquilin (TMC207) hodc TBAJ-587, nitroimidazo-
oxazin PA-824, delamanid (OPC-67683), oxazolidinon nhu linezolid, tedizolid,
radezolid, sutezolid (PNU-100480), posizolid (AZD-5847) hodc TBI-223, EMB
analogue SQ109, OPC-167832, GSK3036656 (con duogc goi la GSKO070),
GSK2556286, GSK3211830, benzothiazinon nhu BTZ043 hodc PBTZ169, azaindol
nhu TBA-7371, dinitrobenzamit, hodc beta-lactam nhu meropenem, faropenem,
ertapenem, tebipenem hodc td hop beta-lactam nhu AUGMENTIN (amoxicillin-

clavulanate).
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Theo mot phuong éan, chit chéng lao cb thé dugc chon tir isoniazid, rifampin,
pyrazinamit, ethambutol, moxifloxacin, rifapentin, clofazimin, ethionamit,
prothionamit, isoxyl, thiazetazon, bedaquilin (TMC207), nitroimidazo-oxazin PA-824,
delamanid (OPC-67683), oxazolidinon nhu linezolid, tedizolid, radezolid, sutezolid
(PNU-100480), hodc posizolid (AZD-5847), chét trong ty EMB SQ109, OPC-
167832, GSK3036656A (con duge goi 1a GSK070), GSK2556286, GSK3211830 va

benzothiazinon hodc dinitrobenzamit.

Té hop theo sang ché con c6 thé bao gdm chit chdng virut, bao gbm thudc khéng

retrovirut (ARV).

Thubc ARV nhu vay c6 thé dugc chon tir zidovudin, didanosin, lamivudin, zalcitabin,
abacavir, stavudin, adefovir, adefovir dipivoxil, fozivudin, todoxil, emtricitabin,
alovudin, amdoxovir, elvucitabin, nevirapin, delavirdin, efavirenz, lovirit, immunocal,
oltipraz, capravirin, lersivirin, GSK2248761, TMC-278, TMC-125, etravirin,
saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir, brecanavir,
darunavir, atazanavir, tipranavir, palinavir, lasinavir, enfuvirtit, T-20, T-1249, PRO-
542, PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-626529, 5-Helix,
raltegravir, elvitegravir, GSK1349572, GSK1265744, vicriviroc (Sch-C), Sch-D,

TAK779, maraviroc, TAK449, didanosin, tenofovir, lopinavir va darunavir.

Hop chét theo séng ché (tire 12 hop chit c6 cong thuc (I) hodc mubi dugc dung cuia no)
c6 thé duge st dung két hop véi chét chéng lao ma c6 thé hoat hoa thong qua con
duong EthA. Nguoi ¢ hiéu biét trung binh trong linh vuc nay c6 thé xac dinh xem
hop chét cu thé c6 thé hoat hoa thong qua con dudong EthA hay khong, vi du, bang
cach 4p dung phuong phép dugc md ta trong 4n phdm sau: “Activation of the prodrug
ethionamit is regulated by mycobacteria” A. R. Baulard et al., Journal of Biological

Chemistry, 2000, pages 28326-28331.

Cu thé hon, chét chéng Jao c6 thé dugc chon tir ho thioamit, nhu ethionamit,
prothionamit, isoxyl va thiazetazon.

Theo mot phuong an, hop chét theo séng ché (tic 1a hop chéit c6 cong thire (I) hodc
mubi duge dung cua nd) dugc st dung két hop voi ethionamit. Theo phuong én nay,
hop chét theo sang ché (ttc 12 hop chét co6 cong thirc (I) hodc mubi duoc dung cta no)

cho thy c6 thé tang cuong hoat tinh clia ethionamit.
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Céc tb hop nhu vay co thé duoc trinh bay mdt cach thuén tién dé sur dung & dang duogc
phdm hodc ché phdm. Do d6, ciing dugce hiéu trong ban mo ta nay rang dugc phim
chira (a) hop chét theo sang ché (tirc 13 hop chét ¢6 cong thirc (I) hoic mudi duoc dung
ctia no), nhu duoc mo ta trong ban md ta nay, cung voi (b) mot hodc nhiéu duge dung
chit mang nhu dugc mo ta trong ban md ta nay, va (c) it nhit mot thude chéng lao

khéc va (d) ty v chit khang virut bao gdm thubc ARV.

Hop chit theo séng ché (ttrc 12 hop chat c6 cong thie (1) hodc mudi duoc dung ciia nd)
va chét diéu tri khéac co thé duoc st dung cling nhau hogc riéng ré& va khi dugc sit dung
riéng 1&, n6 c6 thé dugc sir dung riéng ré hodc theo thir tu bét ky (theo cling dudng
dung hodc theo dudong dung khic nhau). Luong hop chét theo sang ché (tirc 1a hop
chét co cong thirc (I) hoac mubi dugc dung ctia né) va (cac) hoat chét diéu tri khéac va
thoi gian st dung tuong dbi s& duge chon dé dat dugc hiéu qua diéu tri két hop mong

muon.
Vi du thwe hién sang che

Bay gio, sang ché s& dugc minh hoa bang cac vi du khong nhim gi6i han sau day.
Trong khi cdc phuong an cu thé ctia sang ché duge mo ta dudi day, nguoi co hiéu biét
trung binh trong linh vuc nay cin phai hiéu ring c6 thé thuc hién céc thay ddi va bién
i khac nhau. Cac tham chiéu dén cac quy trinh diéu ché dugc thuc hién theo cach
tuong tu, hodc theo phuong phép chung ciia cac quy trinh didu ché khac, c6 thé bao
odm cac bién thé vé cac thong sb thong thuong nhu thoi gian, nhiét do, dicu kién thyc

hién, cac thay dbi nho vé luong chét phan tng, v.v.

Céc chit viét tt

Danh sach duéi day 12 dinh nghia cta céc ky hiéu va chit viét tit nhat dinh nhu duge
st dung trong ban md ta nay. Cén hiéu rang danh s4ch nay 1a khong day du, nhung y
nghia cia nhiing chit viét tit va ky hiéu khong dugc dinh nghia dudi day la dé dang
x4c dinh dugc boi nguoi co hiéu biét trung binh trong linh vyc nay. Khi mo ta sing

ché, cac nguyén t6 hoa hoc duge xac dinh theo Bang tuan hoan céc nguyén 0.

ACN Axetonitril
anh Khan
CDCl; clofom dotéri hoa
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Phd cong huong tir hat nhan proton (‘"H NMR) dugc ghi, va d¢ dich chuyén héa hoc
duoc bao céo theo phan triéu () tir phia dudi clia tetrametylsilan noi chuin (TMS).
Céc chit viét tat cho dit 1liéu NMR nhu sau: s = vach don, d = vach d6i, t = vach ba, q =
vach bdn, m = da vach, dd = hai vach d6i, dt = hai vach ba, app = r3 rang, br = vach
rong. Phd khéi thu dugc bang céach st dung k§ thuat ion héa electrospray (ES). Tét ca
nhiét d0 dugc bao cao theo do C.

Trong mat sb vi du va chét trung gian dudi day, chit ban diu dugc x4c dinh béng cach
tham chiéu t&i cac sd chit trung gian hodc vi du khac. Diéu nay khong c6 nghia la chét
thuc té tir chét trung gian hodc vi du cu thé 1a can thiét phai dugc sit dung cho budc
tiép theo dugc minh hoa trong ban md ta nay, nhung dugc sir dung nhu mot céch thirc

nhanh dé biéu thi tén hop chét c¢6 lién quan.

Chét trung gian

Chét trung gian 1: tert-butyl 3-brom-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-carboxylat

Vet
Br N\\<O

Huyén phi chta tert-butyl 4-metylenpiperidin-1-carboxylat (FLOCHEM, 2g,
10,14mmol) va natri bicarbonat (8,52g, 101,38mmol) trong EtOAc (50mL) dugc bd
sung thém dibromformaldoxim (FLUOROCHEM, 5g, 24,74mmol). Hon hop phan tng
nay dugc khudy trong 5 ngay & nhiét do phong. Xelit duoc bd sung vao va thé huyén
phu dic tao thanh dugc loc trong chan khong va dugc ria bang EtOAc. Dung mdi
dugc cho bay hoi va chit cin dugc tinh ché bing cot sic ky silica st dung gradien
chira CyHex/EtOAc 1am dung méi rura giai (CyHex/EtOAc 95/5 dén 90/10) dé thu
dugc hop chét néu & d& muc (7,292, 92%) & dang cht ran mau tring. 'H NMR (300
MHz, CDCl3) & ppm: 3,72-3,64 (m, 2H), 3,40-3,31 (m, 2H), 2,95 (s, 2H), 1,92-1,84
(m, 2H), 1,72-1,65 (m, 2H), 1,45 (s, 9H). [ES+ MS] m/z 319, 321 (MH").

Chét trung gian 2: tert-butyl 3-(2,2,2-trifloetoxy)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-

ISeYay
N

PN

F,Cc Y0 \\<o

carboxylat
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Dung dich chira 2,2,2-trifloetanol (SIGMA-ALDRICH, 282mg, 2,82mmol) trong 2mL
THF & 0°C duoc bd sung thém NaH (SIGMA-ALDRICH, 112,8mg, 2,82mmol) va
hdn hop duoc khudy trong 30 phut. Sau do, chét trung gian 1 tert-butyl 3-brom-1-oxa-
2,8-diazaspiro[4,5]dec-2-en-8-carboxylat (300mg, 0,94mmol) duoc bd sung vao & 0°C
va hdn hop dugc khudy & 80°C trong 2 ngay. Dung dich nay duoc rira bang dung dich
amoni clorua bdo hoa va dugc chiét bang EtOAc (2 14n). L6p hitu co duoc 1am khd
bang MgSOs (khan) va dugc loc. Dung méi dugc cho bay hoi trong chan khong. Chat
cin dugc tinh ché bing cot sic ky silica st dung gradien chira CyHex/EtOAc lam
dung moi rira gidi (0-20% EtOAc trong 30 phit va 20% EtOAc trong 10 phut) dé thu
duoc hop chit néu & @& muc (200mg, 63%). [ES+ MS] m/z 339 (MH").

Chét trung gian 3-5 dugc didu ché theo phuong phap tuong ty véi phuong phap dugc
mo ta cho chit trung gian 2 nhung thay thé rugu (2,2,2-trifloetanol) bang chit dugc thé
hién trong bang 1. San pham duoc tinh ché bing cot sic ky silica st dung gradien chira
CyHex/EtOAc 1am dung moéi rira giai (0-10% EtOAc trong 30 phut va 10% EtOAc
trong 10 phut).

Chét
trung CAu tric Chét ban dau Dit liéu vat ly
gian

OH

N~-0

o< /_J [ES+ MS] m/z 299
3 % 0 .

/J X W< | siGMaA- (MH?).

ALDRICH

;\'~o OH
0 >—/ [ES+MS] m/z 313
4 >*‘/ N. O .
N (MH").

SIGMA-
ALDRICH
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OH
N~-0
. o% JJJ [ES+ MS] m/z 341
N (@]
J—/J K (MH").
ACROS

Béang 1
Chét trung gian 6: 4-metylenpiperidin hydroclorua

CH,

N
H HCI

Dung dich chita tert-butyl 4-metylenpiperidin-1-carboxylat (APOLLO, 10g,
50,7mmol) trong dioxan (130mL) & 0°C, dung dich chta HCl 4M trong dioxan
(ALFA-AESAR, 130mL, 507 mmol, 10 duong lugng) dugc bb sung vao va hdn hop
nay dugc khudy & nhiét do trong phong qua dém. Theo doi bang UPLC va TLC thé
hién phan ting hoan thanh. Dung mdi dugc loai bd trong chan khong dé thu dugc hop
chit mong muébn 4-metylidenepiperidin hydroclorua ma dugc st dung trong budce tiép
theo ma khong céan tinh ché thém, (7,62, 100%). 'H NMR (400MHz, DMSO-db)
s ppm: 9,19 (br s, 2H), 4,86 (s, 2H), 3,06 (t, J = 6,0 Hz, 4H), 2,41 (t, J= 6,0 Hz, 4H).

Chét trung gian 7: 4,4,4-triflo-1-(4-metylenpiperidin-1-yl)butan-1-on
H,C

Q

T \CFs

O

Dung dich chtta EDC.HCl (ALFA-AESAR, 19.4g, 101,3mmol), TEA (ALFA-
AESAR, 28mlL, 202,5mmol) va axit 4,4,4-triflobutyric (ALFA-AESAR, 14,4g,
101,3mmol) trong DCM (200mL) dugc khudy & nhiét do trong phong trong 10 phut,
sau d6 chét trung gian 6 (6,77g, 50,6mmol) duoc bd sung vao va hon hgp duoc khudy
& nhiét do trong phong qua dém. Sau do, hén hop duge rira bang nudc, 2 pha duge
tach va pha chira nudc dugc chiét thém bang DCM. Lép hitu co thu dugc duge lam
kho bing NaaSO4 (khan), dugc loc va cho bay hoi. Chat thd thu duge tir d6 dugce tinh
ché bing séc ky nhanh (Si SNAP 340, CyHex/EtOAc tir 9/1 dén 6/4) dé thu dugc san
phidm mong mubn (10,34g, 92%) & dang chit ddu mau vang nhat. 'H NMR (400 MHz,
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CDCl;) & ppm: 4,83 (s, 2H), 3,70-3,59 (m, 2H), 3,51-3,44 (m, 2H), 2,65-2,47 (m, 4H),
2.30-2,21 (m, 4H). [ES+ MS] m/z 222 (MH").

Chét trung gian 8: oxim 2,2,2-trifloaxetandehyt

Dung dich da duoc khqu chira 2,2,2-triflo-1-metoxyetanol (ALFA-AESAR, 20g,
153,8mmol) va hydroxylamin hydroclorua (AVRA, 12,8g, 184,5mmol) trong metanol
(30mL) duoc bd sung thém nude (70mL) & 0°C, sau do bd sung tir tir dung dich chtra
50% natri hydroxit (FINAR, 36mL) ¢ 0°C. Nhiét do cua hdn hgp phan ng dugc tang
1én 26°C va khudy trong 16 gio & cing nhiét do. Phan ing dugc theo ddi bang TLC.
Két thuc phan (mg, n-hexan (250mL) duoc bd sung vao hdn hgp phan tmg va cac 16p
dugc tach. Lop chira nude duge axit hoa (4o pH = 3) bang HCI 6M, sau d6 dugc chiét
bang dietyl éte (3 x 500mL). Lép hitu co duoc rira bing nudc mudi, duge lam khod
bing Na»SOq (khan), dugc loc va cb dudi 4p sudt giam dé thu duge hop chit néu & dé
muc & dang chét 1ong khong mau (18g, chét thd). 'TH NMR (400 MHz, CDCls) & ppm:
9,11 (brs, 1H), 7,54-7,46 (m, 1H).

Chét trung gian 9: 2,2,2-triflo-N-hydroxyacetimidoyl bromua
CF;
HO™ N:{
Br

Dung dich da dugc khudy chtra chédt trung gian 8 (18g, 159,2mmol) trong DMF
(90mL) dugc bd sung thém dung dich chira N-bromsuxcinimit (AVRA, 31.1g,
175,2mmol) trong DMF (90mL) ¢ 0°C. Hon hop phan Gng nay duoc khudy & 26°C
trong 3 gio. Phan tng dugc theo doi bing TLC. Két thic phan ung, hdn hop phan ng
nay dugc rét vao nude da (300mL) va chiét bang dietyl éte (3 x 400mL). Lop hiru co
dugc rira bing nuée mudi (300mL), lam kho bang NazSOs (khan), loc va ¢d dudi ap
suét giam dé thu dugc hop chit néu ¢ dé muc (25g, chét tho) & dang chit ddu mau nau.

'H NMR (400 MHz, CDCl3) 8 ppm: 11,55 (br s, 1H).
Chét trung gian 10: oxim propionandehyt

\N/OH

_/
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Dung dich da duogc khqu chira propionandehyt (ALFA-AESAR, 2g, 34,43mmol) va
K,CO; (CHEMLABS, 9,36g, 68,87mmol) trong DCM (30mL) dugc bd sung thém
hydroxylamin hydroclorua (AVRA, 2,86g, 41,32mmol), hdn hop phan tng tao thanh
dugc khudy trong 16 gid trong 26°C. Phan Gng dugc theo doi bing TLC. Sau khi phan
trng hoan thanh, hdn hop dugc pha lodng bang nude (200mL) va chiét bing DCM (2 x
50mL). Lép hitu co két hop dugc rira bing dung dich nuéc mubdi (50mL), dugc lam
kho bing Na;SO4 (khan), loc va c6 dudi ap sut giam dé thu dugc hop chat néu & dé
muc (1,0 g) & dang chit rin mau tréng. Hop chit thd duoc st dung trong budce tiép
theo ma khong cdn tinh ché thém. "H NMR (400 MHz, CDCl;) 8: 8,50 (br s, 1H), 6,70
(t,J= 5,4 Hz, 1H), 2,26-2,22 (m, 2H), 1,14-1,09 (m, 3H).

Chét trung gian 11: N-hydroxypropionimidoy] clorua

Cl
‘):N/OH

Dung dich da dugc khudy chira chit trung gian 10 (1g, 13,681mmol) trong DMF
(10mL) dugc bd sung N-closuxcinimit (AVRA, 2,19g, 16,41mmol) lién tuc ¢ 26°C,
hdn hop phan tng duge khudy trong 30 phut & 26°C. Phan tng dugc theo doi bang
TLC. Sau khi hoan thanh, hdn hop phén tmg dugc pha lodng bang nuéc (100mL) va
dugc chiét biang EtOAc (2 x 50mL), 16p hiru co két hop duoc ria bang dung dich nudc
mudi (50mL), dugc lam kho béng (khan) NaySOs, dugc loc va co dudi ap suét giam dé
thu dugc hop chét néu & d& muc & dang chat 1ong khong mau (1.0g, 68,4%). 'H NMR
(400 MHz, CDCl3) & ppm: 8,32 (br s, 1H), 2,53 (q, /= 7,4 Hz, 2H), 1,21 (t, /= 7,4 Hz,
3H).

Chét trung gian 12: N-hydroxyaxetimidoyl clorua

Cl
):N/OH

Dung dich chtta oxim (E)-axetandehyt (TCI, 1g, 16,949mmol) trong DMF (10mL)
duoc bd sung timg phan N-closuxcinimit (AVRA, 2,9g, 22,03mmol) phan & 0°C.
Nhiét do ctia hdn hgp phan ting dugc tang 1én 26°C trong 3 gio' & cung nhigt do. Phan
g dugc theo doi bang TLC. Két thuc phan tng, hdn hop phan tmg dugc pha loang
bing nuée dé (100mL) va duge chiét bang dietyl éte (2 x 300mL). Lép hitu co dugc

rira bang nuéc mubi (200mL), lam kho bang NaySO4 (khan), loc va chét loc duge co
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duéi ap sudt giam dé thu dugc hop chit néu & d& muc (1,2g, chit thd) & dang chét 1ong
khong mau. 'H NMR (400 MHz, CDCl3) 3 ppm: 8,48 (br s, 1H), 2,27 (s, 3H).

Chét trung gian 13: tert-butyl 3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-

Ot
N
FoC \\<o

Dung dich da dugc khudy chtra chét trung gian 9 (6g, 30,41 mmol) trong DCM (60mL)
duogc bd sung tung ph?m kali bicarbonat (ALFA-AESAR, 6.09g, 60,83mmol) & 0°C.
Sau d6 bd sung ting giot tert-butyl 4-metylenxyclohexancarboxylat (OAKWOOD,

carboxylat.

5,86g, 30,415mmol) & 0°C. Hon hop phan tng duoc khudy & 26°C trong 16 gio. Phan
tng dugc theo doi bang TLC. Sau khi hoan thanh, hdn hop phan tng dugc rét vao
nude (200mL) va duge chiét bang EtOAc (3 x 250mL). Lép hitu co dugc rira bang
nude mudi (200mL) va dugc lam khod bang Na»SOs (khan), sau d6 dugc loc va cd dudi
ap suét giam. Chét thd duge tinh ché bang sic ky cot (silica gel 100-200 mesh), rira
giai bang 0-10% EtOAc trong éte diu hoa. Phan doan tinh khiét dugc thu gom va cd
dudi ap suét giam d8 thu dugc hop chit néu & d& muc (6,5g, 56%) & dang dung dich
mau vang nhat. "H NMR (400 MHz, CDCls) 8 ppm: 3,80-3,63 (m, 2H), 3,42-3,35 (m,
2H), 2,91 (q, J = 1,5 Hz, 2H), 1,94-1,89 (m, 2H), 1,77-1,67 (m, 2H), 1,47 (s, 9H). [ES-
MS] m/z 307 (M-H).

Chét trung gian 14 va 15: dugc didu ché theo phuwong phap twong tu v6i phuong phap
duoc md ta cho chit trung gian 13 nhung thay chét trung gian 9 bang chit dugc thé
hién trong bang 2, va ngoai ra con thay kali bicarbonat bang TEA.

Chét
trung Céu trac Chét ban dau Dir liéu vat ly

gian

cl 1
%\N/OH H NMR (400 MHz,

N-Q 0 . 3.73-
°14 MN < \4 CDCls) & ppm: 3,73-3,60
0 (m, 2H), 3,44-327 (m,

Chét trung 2H), 2,67 (s, 2H), 1,98 (s,
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gian 12

3H), 1,85-1,77 (m, 2H),
1,68-1,58 (m, 2H), 1,46
(s, 9H). [ES+ MS] m/z
255 (MH").

Cl
/):N/OH

N-O o%
15 WCN«
o

'H NMR (400 MHz,
CDCl3) § ppm: 3,77-3,60
(m, 2H), 3,41-3,34 (m,
2H), 2,67 (s, 2H), 2,35 (q,
J = 17,5 Hz, 2H), 1,84-

Chat trung | 4 79 (m, 2H), 1,67-1,61
gian 11 (m, 2H), 1,46 (s, 9H),
1,17 (t, J= 7,6 Hz, 3H).
Béang 2

Chét trung gian 16: 3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en hydroclorua

N-O
)/\)CNH
F3C

HCI

Dung dich da dugc khudy chira chit trung gian 13 (3g, 9,73mmol) trong EtOAc
(30mL) dugc bd sung timg giot HCI 4M trong EtOAc (SYMAX, 30mL) ¢ 0°C. Hén

hop phan ung dugce khudy & 26°C trong 2 gid. Phan ung dugc theo ddi bang TLC. Sau

khi hoan thanh, hdn hop phan tmg dugce c6 dudi ap suét giam. Chét cin dugc rira bang

dietyl éte (150mL) va lam kho dé thu duge hop chét néu ¢ dé muc (2,21g, chét thd) &
dang chat rén mau tring nho. 'H NMR (400 MHz, DMSO-ds) 8 ppm: 9,42 (br s, 2H),
3,28 (s, 2H), 3,20-3.04 (m, 4H), 2,14-2.00 (m, 4H). [ES+ MS] m/z 209 (MH").

Chét trung gian 17 va 18 duoc diéu ché theo phuwong phap twong tu véi phuong phap

duoc mo ta cho chat trung gian 16 nhung thay thé chét trung gian 13 bing chét dugc

thé hién trong bang 3.
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Chét CAu triic Chét ban dau Dit liéu vt ly
trung
gian
'H NMR (400 MHz, DMSO-
o ds) 6 ppm: 9,12 (br s, 2H),
N- .
17 ///\)CNHHCI Chat trung gian 14 | 3.08-3.01 (m, 4H), 2,84 (s, 2H),
1,88-1,80 (m, 7H). [ES+ MS]
m/z 155 (MH").
'H NMR (400 MHz, DMSO-
d¢) & ppm: 9.00 (br s, 2H),
N-C , 3,20-3-10 (m, 4H), 2,85 (s,
18 ‘ NH,o, | Chattrung gian 15
2H), 2,28 (q, J = 7,5 Hz, 2H),
1,93-1,81 (m, 4H), 1.06 (t, J =
7,5 Hz, 3H).
Béang 3
Céc vidu

Vidu 1: 4,4,4-triﬂ0-1-[3-(2,2,2-triﬂoetoxy)-1-0xa-2,8’-diazaspiro[4,5]dec—2-en-8-

yl]butan-1-on

N-
o 3
FsCJ N\H/\/CF3
O

Chét trung gian 2 (200mg, 0,59mmol) dugc hoa tan trong 2mL DCM va TFA (2mL)

duoc bd sung ting giot & 0°C. Hon hop nay dugc khudy trong 10 phat ¢ 0°C. Dung

dich chtra natri bicarbonat bao hoa dugc bd sung vao hon hop phan Gmg va san phim

duge chiét bing EtOAc. L6p hitu co duge 1am kho bing MgSO4 (khan) va duge loc,

sau d6 dugc cd dén kho dé thu duge chat can mau vang.

Dung dich chita DIPEA (ALFA-AESAR, 0,3mL, 1,76mmol) trong DMF (5mL) trong
argon ¢ 0°C, dugc bd sung HBTU (SIGMA-ALDRICH, 669mg, 1,76mmol) va axit
4 4 A-triflobutanoic (ALFA-AESAR, 125mg, 0,88mmol). Sau do, chit can néu trén
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dugc bd sung vao va hon hop duge khudy trong moi treong khi argon & nhiét do trong
phong qua dém. Sau d6, DMF dugc loai bd trong chan khong. Chét can dugc tinh ché
bang HPLC (gradient dang dong, ACN/H,0 amoni format c6 do pH = 3,8: 36/64) dé
thu duoc hop chit néu & d& muc (137mg, 64%). 'H NMR (300 MHz, CD2Cl) 8 ppm:
4,54 (q, J = 8,3 Hz, 2H), 4,13-4.05 (m, 1H), 3,66-3,45 (m, 2H), 3,35-3,26 (m, 1H),
2,87 (s, 2H), 2,68-2,37 (m, 4H), 2,10-1,84 (m, 2H), 1,78-1,66 (m, 2H). [ES+ MS] m/z
363 (MH"). '

Céc vi du 2-4 duge didu ché theo phuong phap twong tw v6i phuong phip duge mo ta
trong vi du 1, thay thé chét trung gian 2 bang chét dugc thé hién trong bang 4. Nhitng

cai bién trong buédc tinh ché cling dugc chi ra.

, Chét ban _
Vidu Cau truc . Dir liéu vat ly
dau

'H NMR (300 MHz,
N~0 CD,Cly) & ppm: 4.07 (t, 3H,

o~ F
/_J NMF J = 6,6 Hz), 3,64-3,42 (m,
3 F

Chit trung | 2H), 3,36-3,27 (m, 1H),

2 4.,4,4-triflo-1-(3-propoxy-1- gian 3 2,83-2,70 (m, 2H), 2,68-2,39
oxa-2,8-diazaspiro[4,5]dec-2- | (51 mmol | (m, 4H), 2.01-1,86 (m, 2H),
en-8-yl)butan-1-on 1,80-1,56 (m, 4H), 0,99 (t,

3H, J = 7,4 Hz). ES+ MS]
m/z 323 (MH).

Xem chu thich a

'H NMR (300 MHz,
N-0 CD,CL) & ppm: 4,10-4.02

o— e
>,_/ % N\F (m, 1H), 3,89 (d, J= 6,6 Hz,
5 F

Chéttrung 2H), 3,59-3,46 (m, 2H),

3 4.4 4-triflo-1-(3-isobutoxy-1- gian 4 3,36-3,27 (m, 1H), 2,77 (s,
oxa-2,8-diazaspiro[4,5]dec-2- | 0,67 mmol |2H), 2,67-2,37 (m, 4H),
en-8-yl)butan-1-on 2,12-1,84 (m, 3H), 1,74-1,64
Xem chu thich b (m, 2H), 0,97 (d, 6H). [ES+

MS] m/z 337 (MH").
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'H NMR (300 MHz,

5 N-o CD:Cly) & ppm: 4,26-3,95
F
% (m, 3H), 3,59-3,41 (m, 2H),
I/J b oné
o bttrung |336-3,27 (m, 1H), 276 (s,

4.4 A-triflo-1-(3-hexyloxy-1- i
0-1-(3-hexyloxy gian5 | 2H), 2,65-2,35 (m, 4H),

0,77 mmol | 2.04-1,80 (m, 2H), 1,77-1,57
(m, 4H), 1,47-1,18 (m, 6H),
Xem chu thich ¢ 0,98-0,82 (m, 3H). [ES+
MS] m/z 365 (MH").

oxa-2,8-diazaspiro[4,5]dec-2-
en-8-yl)butan-1-on

Béang 4

atinh ché bang HPLC (d6 pH=3,8, gradien dang dong, ACN/H,0 amoni format: 33/67)
btinh ché bang HPLC (d6 pH=3,8, gradien dang dong, ACN/H,0 amoni format: 39/61)
“tinh ché bang HPLC (d9 pH=3,8, gradien dang dong, ACN/H,O amoni format: 54/46)
Vi du 5 va chét trung gian 19: 1-(3-brom-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)-

4,4 4-triflobutan-1-on

B%
N CF5
\[C])/\/

Huyén phu chua chét trung gian 7 (9,3g, 42mmol) va natri bicarbonat (ALFA-
ABSAR, 35,3g, 420mmol) trong EtOAc (300mL), dibromformaldoxim (COMBI-
BLOCKS, 10,2, 50mmol) duge bd sung va hdn hop phan tng nay dugc khuly ¢
nhiét d6 trong phong trong 2 ngay. Sau do, xelit dugc bd sung vao va huyén phu dic
tao thanh dugc loc trong chan khong va dugc rira béng EtOAc, dung moi dugce cho bay
hoi va chét can (khoang 20g) dugc tinh ché bang sic ky nhanh (Si SNAP 340,
CyHex/EtOAc tir 8/2 dén 1/1) dé thu dugc hop chat néu & dé muc (12,23g, 85%) &
dang chét diu khong mau. '"H NMR (400 MHz, CDCl3) & ppm: 4,32-4,20 (m, 1H),
3,69-3,60 (m, 1H), 3,59-3,47 (m, 1H), 3,31-3,20 (m, 1H), 3.00 (s, 2H), 2,67-2,43 (m,
4H), 2.07-1,96 (m, 2H), 1,78-1,68 (m, 2H). [ES+ MS] m/z 343, 345 (MH").

Vi du 6: 1-(3-etoxy-1-oxa-2,8-diazaspiro[4,5 ]dec-2-en-8-yl)-4,4,4-triflobutan-1-on
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Dung dich di dwoc khudy chira chét trung gian 19 (0,100g, 0,29mmol) trong EtOH
(4mL) duoc bd sung kali carbonat rin (ALFA-AESAR, 0,101g, 0,73mmol) va huyén
phu tao thanh dugc khudy manh & 70°C trong lo thuy tinh kin trong 20 gio. Kiém tra
bing UPLC cho thdy vin con chét ban dau. Sau d6 bd sung KsPOs (ALFA-AESAR,
0,168g, 0,73mmol) vao hdn hgp phan ing ndy va gia nhiét & 70°C kéo dai trong 4 gio
dén khi tidu thu hét chit ban diu. Huyén phu duoc loc va chit loc duge cho bay hoi dé
thu duoc chit thd ma dugc dua vao tinh ché bing LCMS ban diéu ché dé thu duoc hop
chit néu & d& muc (0,0427g, 47%) & dang chét rin mau vang nhat. 'H NMR (400
MHz, DMSO-ds) & ppm: 4,08 (g, J = 7.03 Hz, 2H), 3,65-3,55 (m, 1H), 3,50-3,37 (m,
3H), 2,84 (s, 2H), 2,65-2,56 (m, 2H), 2,49-2,40 (m, 2H), 1,78-1,56 (m, 4H), 1,27 (¢, J
= 17,03 Hz, 3H). [ES+ MS] m/z 309 (MH").

Vi du 7: 4,4,4-triflo-1-(3-metoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on
CF3
-0
B0,

Dung dich da duoc khudy chira chat trung gian 19 (1g, 2,914mmol) trong metanol
(10mL) dugc bd sung ting phin natri metoxit (AVRA, 786mg, 14,5mmol) 0°C. Hén
hop phéan tng nay dugc gia nhiét & 70°C trong 16 gio. Phan tng dugc theo ddi bing
TLC. Két thic phan tmg, hdn hgp phan ung duoc lam ding bang nudc (100mL) va
chiét bang EtOAc (3 x 200mL). L6p hitu co duge ria bang nuéc mubi (200mL), dugc
lam kho bing NaSO4 (khan), dugc loc va cho bay hoi duéi dp suat giam. Chat tho
duoc tinh ché bing sic ky cot (silica gel 100-200 mesh), rira gidi bang 0-30% EtOAc
trong €te diu hoa. Cac phan doan tinh khiét dugc thu gom va cd dudi ap sudt giam dé
thu duge hop chat néu & dé muc (800mg, 93%) & dang chét rén tring nho. 'H NMR
(400 MHz, CDCls) & ppm: 4,24-4,17 (m, 1H), 3,86 (s, 3H), 3,63-3,49 (m, 2H), 3,30-
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3,21 (m, 1H), 2,75 (s, 2H), 2,62-2,44 (m, 4H), 2.08-1,95 (m, 2H), 1,71-1,61 (m, 2H).
[ES+ MS] m/z 295 (MH?").

Vi du 8: 4,4,4-triflo-1-(3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-

on

CF4
-0
WO
FsC O

Dung dich dd dugc khudy chira chét trung gian 16 (2,2g, 9,016mmol) va axit 4,4,4-
triflobutanoic (OAKWOOD, 1,53g, 10,819mmol) trong DMF (25mL) dugc bd sung
EDC.HCI (SILVERY, 4,3g, 22,54mmol) va DMAP (AVRA, 3,2g, 27,04mmol) & 0°C.
Hon hop phan tng duoc khudy & 26°C trong 16 gid. Phan tmg dugc theo doi bang
TLC. Sau khi hoan thanh, hdn hgp phan tng dugc rét vao nude da (200mL) va chiét
bing EtOAc (3 x 250mL). Lép hitu co dugc rira bang nudc mudi (200mL), dugc lam
kho bang NaxSOs (khan), duge loc va chit loc duge ¢ dudi p sudt giam. Chét thd
(3,2 g) dugc tinh ché bing séc ky cot (silica gel 100-200 mesh), rira giai bing 0-20%
EtOAc trong éte diu héa. Cac phan doan tinh khiét dugc thu gom va c6 dudi ap suét
giam dé thu dwoc hop chat néu & dé& muc (1,7g, 56 %) & dang chét rdn mau tréng. 'H
NMR (400 MHz, CDCls) & ppm: 4,33-4,25 (m, 1H), 3,74-3,62 (m, 1H), 3,60-3,49 (m,
1H), 3,33-3,21 (m, 1H), 2,94 (s, 2H), 2,64-2,45 (m, 4H), 2.07-1,94 (m, 2H), 1,80-1,68
(m, 2H). [ES+ MS] m/z 333 (MH").

Vi du 9 va 10 dugc diéu ché theo phuong phap gidng phuong phap dugc md ta trong
vi du 8, thay chét trung gian 16 bang chat trong bang 5.

, Chét trung _
Vidu Cau trac _ Dir liéu vat ly
gian

o 'H NMR (400 MHz, CDCL)
|
R F AX e 5 ppm: 4,26-421 (m, 1H),

; /EO)CN{JLF 1,83 mmol | 3:68-3:46 (m, 2H), 3,26-3,21

o] . (m, 1H), 2,70 (s, 2H), 2,64-
Chat trung

4.4,4-triflo-1-(3-metyl-1-oxa- gian 17 2,42 (m, 4H), 1,99 (s, 3H),

2,8-diazaspiro[4,5]dec-2-en-8- 1,95-1,82 (m, 2H), 1,70-1,58
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yl)butan-1-on (m, 2H). [ES+ MS] m/z 279
(MH").

'H NMR (400 MHz, CDCls)
r\;’O d ppm: 4,26-4,21 (m, 1H),

NH
R F /\)C "ol | 3 67.3,45 (m, 2H), 3,30-3,21

VN’C}CN\(\%F (m, 1H), 2,69 (s, 2H), 2,63-

10 O 2,43 (m, 4H), 2,36 (q, J =
2,1 mmol

1-(3-etyl-1-oxa-2,8- 7,5 Hz, 2H), 1,97-1,81 (m,

diazaspiro[4,5]dec-2-en-8-yl)- Chat trung | 2H), 1,70-1,58 (m, 2H), 1,17

4,4 4-triflobutan-1-on gian I8 (t, J = 7,6 Hz, 3H). [ES+

MS] m/z 293 (MH").

Béang 5

Vidu 11: 8-(4,4,4-triflobutanoyl)- 1-oxa-2,8-diazaspiro[4,5]dec-2-en-3-carbonitril

CFs
_0
NC o

Dung dich da dugc khudy chira chat trung gian 1 (5,5g, 17,231mmol) trong EtOAc
(50mL) dugc bd sung HCI 4M trong EtOAc (SYMAX, 50mL) ¢ 0°C. Sau do, hdn hop
phan Ung duogc khudy & nhiét do trong phong trong 3 gio. Phan ing dugc theo doi
bing TLC. Sau khi hoan thanh, hdn hop phan ang duge ¢ dudi ap suét giam. Chat
cin duoc nghién bang dietyl éte (3 x 20mL) va chit ran duoc lam kho dé thu dugc hon
hop (4,0g, chét tho) bao gém 3-clo-1-oxa-2,8-diazaspiro[4,5]dec-2-en hydroclorua
(chinh, [ES+ MS] m/z 175 (MH+)) va 3-brom-1-oxa-2,8-diazaspiro[4,5]dec-2-en
hydroclorua (phy, [ES+ MS] m/z 219, 221 (MH+)) ¢ dang chét rin mau vang nhat.

Dung dich da dugc khudy chra hon hop nay (500 mg) va axit 4,4 ,4-triflobutanoic
(MATRIX, 500mg, 3,554mmol) trong DMF (10mL) dugc bd sung DMAP (AVRA,
860mg, 4,109mmol) va EDC.HCI (ASHVARSHA, 1,13g, 5,92mmol) ¢ 0°C. Hon hop
phan ung dugc khudy & nhiét do trong phong trong 16 gio. Phan tng dugc theo doi
bang TLC. Sau khi hoan thanh, hdn hop phan Gng dugc rét vao nude da (S0mL) va
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chiét bing FtOAc (2 x 50mL). Lop hitu co duge rira bang HCI IN (50mL) va nuée
mudi (100mL), duoc 1am khé bing Na;SO4 (khan), dugce loc va chét loc duge cho bay
hoi dudi 4p sudt giam dé thu dugc 600mg hdn hop sau bao gdm hop chét 1-(3-clo-1-
oxa-2,8-diazaspiro[4,5]dec-2-en-8-y1)-4,4,4-triflobutan-1-on va 1-(3-brom-1-oxa-2,8-

diazaspiro[4,5]dec-2-en-8-yl)-4,4,4-triflobutan-1-on ¢ dang chét 1ong dic mau nau.

Dung dich chitra hdn hgp trude bao gbm hop chét (200 mg) trong DMF (5mL) dugc bd
sung natri xyanua (ASHVARSHA, 65mg, 1,342mmol) & 26°C. Hon hop phan tng
dugc gia nhiét & 100°C va khudy trong 8 gid & cung nhiét d9. Qua trinh phan tng
duoc theo doi bang TLC. Két thic phan ung, hdn hop phan tng duge lam ding bang
nuée da (5mL) va chiét bang EtOAc (2 x 50mL). Lp hitu co dugc rira bang nuéc
mubi (2 x 50mL), dugc lam kho bé‘ing NaSO4 (khan), dugc loc va chét loc dugc co
dudi ap sudt giam. Chat thd dugc tinh ché bang sic ky cot (silicagel 100-200 mesh),
rira giai bang 80% EtOAc trong éte dau hoa. Cac phan doan tinh khiét duoc thu gom
va ¢ dudi ap sudt giam @& thu duoc hop chét néu & d& muc (150mg, 78%) & dang chat
rén mau tring nho. 1H NMR (400 MHz, CDCls) § ppm: 4,35-4,25 (m, 1H), 3,75-3,63
(m, 1H), 3,59-3,49 (m, 1H), 3,32-3,21 (m, 1H), 2,96 (s, 2H), 2,64-2,43 (m, 4H), 2.05-
1,92 (m, 2 H), 1,80-1,68 (m, 2 H). [ES+ MS] m/z 290 (MH").

Vi du 12: 4,4,4-triflo-1-(3-flo-1 -oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on

CFs
N N-{J
F 0
Hon hop bao gdm chét trung gian gidng nhu trong Vi du 11 (1-(3-clo-1-oxa-2,8-
diazaspiro[4,5]dec-2-en-8-yl)-4,4,4-triflobutan-1-on va 1-(3-brom-1 -oxa-2,8-
diazaspiro[4,5]dec-2-en-8-y1)-4,4,4-triflobutan-1-on) (3 g) trong DMSO (20mL) dugc
bd sung timg phan kali florua (COMBIBLOCKS, 1,7g, 30,13 1mmol) & 26°C. Hon hop
phéan Gng dugc gia nhiét ¢ 150°C va khudy trong 3 gid trong diéu kién vi séng. Qua
trinh phan g dugc theo doi bang TLC. Két thiic phan trng, hdn hop phan ing duoc
pha loang bang nude (200mL) va chiét bang EtOAc (2 x 150mL). Lép hitu co dugce
rira bing nuée mudi (150mL), duge 1am kho bang NaxSO4 (khan), loc va chét loc dugc

¢6 dudi &p sudt giam. Chat thd duogc tinh ché bing gradien HPLC diéu ché (cot
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Kromosil) 16 phut tir 0% dén 100% ACN/H,0 (0,2% axit formic). Cac phan doan tinh
khiét dugc thu gom va dung moi duge loai bé trong qua trinh dong kho dé thu dugc
hop chit néu & d& muc (11mg, 0,4 %) duéi dang chit gobm mau vang nhat. IH NMR
(400 MHz, DMSO-ds) & ppm: 3,61-3,41 (m, 4H), 3,14 (d, J= 4,9 Hz, 2H), 2,68-2,58
(m, 2H), 2,55-2,44 (m, 2H), 1,84 (t, J= 5,8 Hz, 2H), 1,74 (t, J= 5,9 Hz, 2H). [ES+
MS] m/z 283 (MH").

Hoat tinh héa sinh

Pénh gia su Gc ché tang trudng clia chiing GFP M. tuberculosis bdi td hop ethionamit

(ETH) va hop chét ctia vi du 1-11

1. Céu tric ctia chung mycobacterial tai t6 hop.

Chung M. tuberculosis H37TRv-GFP. Ching M. tuberculosis tai t6 hop H37Rv biéu
hién protein huynh quang mau xanh 14 cady (H37Rv-GFP) thu dugc béng cach bién nap
plasmid pNIP48 tich hop (Abadie et al., 2005; Cremer et al., 2002). Trong plasmid nay
c6 ngudn goc tr thuc thé khudn vi khudn hiéu khi Gram duwong hinh que
(mycobacteriophage) Ms6 ndy, gen GFP dugc nhan dong ¢ ving gen khoi dong cua vi
khuén hiéu khi Gram duong hinh que manh pBlaF va GFP chu yéu duogc biéu hién.

Plasmid nay cling chira gen khang hygromycin.

Chung M. tuberculosis W4-E1-GFP (dot bién). Ching M. tuberculosis E1 la din xuét
cua ching Beijing W4 ma dugc chon trén cac dia thach chira ethionamit (20 pg/ml).
Ching nay mang dot bién Gly343Ala trong EthA. Ching W4-E1 dugc bién dbi bang
cach st dung pNIP48 nhu dugc md ta & trén dé tao ra chung huynh quang W4-E1-
GFP.

2. Su ting truéng va didu ché vi khuan hiéu khi Gram duong hinh que huynh

quang

Ngu@)n vi khudn dugc bao quan ¢ -80°C duogc sir dung dé tiém 5mL Middlebrook moi
treong 7H9 duoc b sung axit oleic -albumin-dextroza-catalaza (OADC, Difco, Sparks
MD, USA) va v6i 50pug ml™! hygromycin (Invitrogen, Carlsbad, CA USA) trong binh
nudi cdy md 25cm?. Céc binh nay dugce i ¢ 37°C ma khong l4c trong 7 ngay. Sau do,

mé nudi cdy dugc pha lodng bang moi trudng nudi cdy mai dé dat ODsoo 12 0,1. Binh
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nudi cdy (75 cm?) dugc nap 50mL dung dich nudi ciy da pha lodng, ma da dugc nudi

cly 7 ngay & 37°C khong lic.
3. Chudn bj khay vi thé

Ethionamit (Sigma, E6005) dugc pha lodng trong DMSO ¢ 0,1 mg/mL va 0,8 mg/ml;
cac phin phan u6c duge bao quan dong lanh & —20°C. Hop chét thir nghiém duoc tao
huyén phu lai trong DMSO & ndng do cubi cing 12 10 uM. Ethionamit va hop chét thir
nghiém duogc chuyén sang dia polypropylen thé tich thp loai 384 16 (Corning, 5O
3672) va duoc st dung dé chudn bi dia thit nghiém. Mudi dung dich pha loang lién
tiép 3 1in chira hop chét (thong thudng trong khoang tir 30 dén 4,5¢-3 uM) dugc cho
vao dia polystyren day trong Greiner den loai 384 18 (Greiner, s6 781091) st dung b
xtr 1y chét 16ng Echo 550 (Labcyte). Thé tich DMSO dugc bu sao cho ndng do trén tt

c& céc 13 12 bang nhau (0,3%).

Sau d6, ethionamit dugc truyén vao cac dia 384 19, sir dung Echo. Nf”)ng do cudi cung
ctia ETH 12 0,1 pg/ml déi voi céc thir nghiém c6 H37Rv-GFP, va 1a 0,8 pg/ml ddi voi
céc thir nghiém c6 W4-E1-GFP. Lugng DMSO cubi cling trong dia thtt nghiém con lai
14 <1% thé tich/thé tich cho mdi 1.

Pébi ching cua dia thir nghiém bao gébm DMSO véi lugng 0,3% (d6i ching am) va
INH véi lugng 1 pg/ml (d6i chung duong). Dia tham chiéu bao gdm rifampicin, INH
va ETH trong khoang tir 30 dén 1,8¢-3 pg/ml (15 diém, pha loang 2 1an).

Mboi truong nudi cdy H37Rv-GFP hoic W4-E1-GFP dugc thém vao cdc dia thur
nghiém dugc rira sach hai l4n trong PBS (Gibco, 14190), tao huyén phu lai trong mdi
trrong nuodi cdy méi (khong c6 Hygromycin), va duge phat trién trong 5 ngay & 37°C.
Cudi cing, moi trudng nudi cdy dugc pha lodng dén OD600 nm = 0,02 (st dung moi
truong nudi cdy mé&i ma khong can bd sung Hygromycin) va 50 pL dugc chuyén vao
timg dia thir nghiém. Dia thtr nghiém dugce G ¢ 37°C trong 5 ngay. Tin hiéu huynh
quang thu dugc trén mdy doc dia da nhan Victor 3 (Perkin Elmer), st dung

exc=485nm/em=535nm.
Két qua

EC50 H37Rv xé4c dinh kha nang ting cudng hoat tinh ethionamit cta hop chat theo
sang ché dbi voi ching H37Rv, trong khi EC50_dot bién xac dinh kha nang ting
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cuong hoat tinh ethionamit ciia hop chét theo sang ché ddi v6i ching TB ma khang

ethionamit.

Céc hop chét cia cac vidu 1 dén 12 dugc thir nghiém vé co ban theo quy trinh duge
mé ta & trén va déu thé hién ¢6 EC50 H37Rv trunh binh <0,75uM va EC50_ddt bién
trung binh <3,0pM.

Cac hop chat cua cac vi du 1, 2, 5 dén 8, 10 va 11 c¢6 EC50_H37Rv trung binh
<0,20uM va EC50_ddt bién trung binh <1,0puM.

Céac hop chit ctia cic vi du 6 dén 8 c6 EC50 H37Rv trung binh <0,04pM va
EC50_d6t bién trung binh <0,45uM. Vi du 8 ¢c6 EC50_H37Rv trung binh la 0,038pM
va EC50_d6t bién trung binh 13 0,14 uM.

Dé so sanh, hop chét ctia vi du 10 trong cong bb don qubc t& s6 WO 2014/096369
duoc thir nghiém theo cung thir nghiém nhu dugc mé ta ¢ trén va thé hién co
EC50 H37Rv 1a 0,89uM va EC50_dot bién 1a 3,5uM.

Thit nghiém (rc ché THP-1 dai thuc bao ngudi Mycobacterium tuberculosis in vitro

H37Rv (thit nghiém ndi bao)

Sang loc ndi bao 1a cong cu hi€u qua dé xac dinh céac hop chét chdng lao méi ma c6
hoat tinh trong dai thuc bao nguoi. Thir nghiém ex-vivo nay co thé thé hién cac didu
kién sinh ly ma gidng bénh va xem xét su gop phan déng ké cua té bao chu.

(Sorrentino, F. et al. (2016) Antimicrob. Agents Chemother. 60 (1), 640-645.)

Quy trinh dugc thuc hién nhu dugc md ta trong Sorrentino, F. et al. (2016)
Antimicrob. Agents Chemother. 60 (1), 640-645 (tai liéu bd sung), ngoai tru viéc trudc
khi t& bao bi nhiém THP-1 dugc céy vao dia 384 15, dai thuc bao bi nhiém duoc loc &
buée cudi cung cua cac budc ria béng bo loc té bao 40um dé loai bo khéi t& bao va
thu duge huyén phi té bao riéng ré.

Céc hop chét cia vi du dugc thir nghiém vé co ban theo thir nghiém duogc dé cap & trén
(ma khong c6 ethionamit) va cac hop chit ctia cac vi du 1, 2 va 4 dén 10 cho thdy c6
IC50 nhé hon 0,5uM. Céac hop chét cta cac vidu 5, 6, 7, 8 va 10 cho théy ¢6 IC50 nho
hon 0,1uM. Céac hop chit ctia céc vi du 6, 7 va 8 cho thdy c6 IC50 nho hon hodc bang
0,05uM.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thirc (I) hodc mudi duoc dung ctia noé:

)

3

R’ o)
trong do:

R! 14 halogen; xyano; alkyl mach thiang Ci-¢; alkyl mach nhanh Cs.; alkoxy
mach théng Ci-¢; alkoxy mach nhanh Cs.4; metyl dugc thé béng mot hodc nhiéu flo;
etyl dugc thé b::ing mdt hodc nhiéu flo; metoxy dugc thé béng mot hoac nhiéu flo; hodc

etoxy dugc thé béng mot hoac nhiéu flo.

2. Hop chit hoic mubi duge dung cua n6 theo diém 1, trong d6 R! 1a flo, clo hodc
brom; xyano; alkyl mach thing Ci-¢; alkyl mach nhéanh Cs.; alkoxy mach thing Ci-s;
alkoxy mach nhanh Cs.4; metyl duoc thé béng mot hodc nhiéu flo; etyl duoc thé béng
mot hodc nhiéu flo; metoxy duoc thé béng mot hodc nhiéu flo; hodc etoxy duoc thé

bang mot hoac nhicu flo.

3. Hop chit hoac mubi dugc dung ciia né theo diém 1 hodc diém 2, trong d6 R! 1a flo,
clo hodc brom; xyano; alkyl mach thang Ci-6; alkyl mach nhanh Cs.4; alkoxy mach
théng Ci-6; alkoxy mach nhanh Cs.4; mono-, di- hodc triflometyl; mono-, di- hodc
triflometoxy; 2-floetyl; 2,2-difloetyl; 2,2,2-trifloetyl; 2-floetoxy, 2,2-difloetoxy; hodc
2,2, 2-trifloetoxy.

4. Hop chét hoic mubi duge dung ctia né theo diém bAt ky trong sb cac diém néu trén,
trong d6 R! 1a flo, clo, brom, xyano, alkyl mach théng Ci-6, alkyl mach nhanh Cs.,
alkoxy mach thang Ci-6, alkoxy mach nhanh Cs., triflometyl, triflometoxy, 2,2,2-
trifloetyl hodc 2,2,2-trifloetoxy.

5. Hop chét hodc mubi duge dung ctia né theo diém bét ky trong s6 cac diém néu trén,

trong d6 R! 1a flo, clo, brom, xyano, alkyl mach thing Ci-6, alkyl mach nhanh Cs.,
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alkoxy mach théng Ci-¢, alkoxy mach nhénh Cs., triflometyl, 2,2,2-trifloetyl hodc
2,2, 2-trifloetoxy.

6. Hop chét hodc mudi dugc dung cua né theo diém bét ky trong sb cac diém néu trén,
trong d6 R! 1a flo, brom, xyano, Ci-4 alkyl mach théng, Ci-6 alkoxy mach théng, Cs
alkoxy mach nhanh, triflometyl, 2,2,2-trifloetyl hodc 2,2,2-trifloetoxy.

7. Hop chit hodc mudi duge dung ciia né theo diém bét ky trong sb cac diém néu trén,
trong d6 R! 1a flo, brom, xyano, metyl, etyl, triflometyl, 2,2,2-trifloetoxy, metoxy,

etoxy, n-propoxy, iso-butoxy hodc hexyloxy.

8. Hop chat hodc mudi dugce dung cua né theo diem bat ky trong so cac diém néu trén,

trong d6 hop chit nay dugc chon tur:

4.4 A-triflo-1-[3-(2,2,2-trifloetoxy)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl|butan-1-on;
4,4 A-triflo-1-(3-propoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;

4.4 4-triflo-1-(3-isobutoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
4.4 4-triflo-1-(3-hexyloxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
1-(3-brom-1-oxa-2,8-diazaspiro[4,5]dec-2-en- 8-y1)-4,4,4-triflobutan-1-on;
1-(3-etoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en- 8-y1)-4,4,4-triflobutan-1-on;

4.4 A-triflo-1-(3-metoxy-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;

4.4 A-triflo-1-(3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
4.4 A-triflo-1-(3-metyl-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on;
1-(3-etyl-1-oxa-2,8-diazaspiro[4,5]dec-2-en- 8-y1)-4,4,4-triflobutan-1-on;
8-(4,4,4-triflobutanoyl)-1-oxa-2, 8-diazaspiro[4,5]dec-2-en-3-carbonitril; va

4 4 A-triflo-1-(3-flo-1-oxa-2,8-diazaspiro[4,5]dec-2-en- 8-yl)butan-1-on.

9. Hop chit hodc mubi duge dung ctia n6 theo diém 8, trong d6 hop chét nay 14 4,4,4-
triflo-1-(3-(triflometyl)-1-oxa-2,8-diazaspiro[4,5]dec-2-en-8-yl)butan-1-on c6 cong
thire ciu tao sau:

CF,

-0
l N{J

FsC o
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10. Dugc phim chira (a) hop chét hodc mubi duoc dung ciia né theo diém bét ky trong

s6 cac diém tir 1 dén 9; va (b) ta dugc duge dung.

11. T6 hop chira (a) hop chit hodc mubi duge dung cia no theo diém bt ky trong sd

cac didm tir 1 dén 9 va (b) chit chdng vi khuin hiéu khi Gram duong hinh que kh4c.

12. Té hop theo diém 11, trong do it nhit mot chét chéng vi khuan hiéu khi Gram
duong hinh que khéac 14 chat chéng lao.

13. T4 hop theo diém 12, trong do chét chéng lao dugc chon tir isoniazid, rifampin,
pyrazinamit, ethambutol, moxifloxacin, rifapentin, clofazimin, ethionamit,
prothionamit, isoxyl, thiaxetazon, rifabutin, diarylquinolin nhu bedaquilin (TMC207)
hoidc TBAJ-587, nitroimidazo-oxazin PA-824, delamanid (OPC-67683), oxazolidinon
nhu linezolid, tedizolid, radezolid, sutezolid (PNU-100480), posizolid (AZD-5847)
hodc TBI-223, EMB analogue SQ109, OPC-167832, GSK3036656 (con dugc goi 1a
GSK070), GSK2556286, GSK3211830, benzothiazinon nhu BTZ043 hodc PBTZ169,
azaindol nhu TBA-7371, dinitrobenzamit, hodc beta-lactam nhu meropenem,
faropenem, ertapenem, tebipenem hodc hdn hop beta-lactam nhu AUGMENTIN

(amoxicillin-clavulanat).

14. T4 hop theo diém bét ky trong sb cac diém tir 11 dén 13, trong d6 td hop nay con

chtta chét chéng virut, bao gdm thudc khang retrovirut (ARV).

15. T6 hop theo diém 14, trong do thube khang retrovirut ARV dugc chon tir
zidovudin, didanosin, lamivudin, zalcitabin, abacavir, stavudin, adefovir, adefovir
dipivoxil, fozivudin, todoxil, emtricitabin, alovudin, amdoxovir, elvucitabin,
nevirapin, delavirdin, efavirenz, lovirit, immunocal, oltipraz, capravirin, lersivirin,
GSK2248761, TMC-278, TMC-125, etravirin, saquinavir, ritonavir, indinavir,
nelfinavir, amprenavir, fosamprenavir, brecanavir, darunavir, atazanavir, tipranavir,
palinavir, lasinavir, enfuvirtit, T-20, T-1249, PRO-542, PRO-140, TNX-355, BMS-
806, BMS-663068 va BMS-626529, 5-Helix, raltegravir, elvitegravir, GSK 1349572,
GSK 1265744, vicriviroc (Sch-C), Sch-D, TAK779, maraviroc, TAK449, didanosin,

tenofovir, lopinavir, hogc darunavir.

-42-





