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Linh viee k§ thuit dwoe dé cip

Sang ché dé cap dén hop chit benzodiazepin, quy trinh bao ché va duoc phim

chira hop chat nay.

Tinh trang k§ thuit ciia sang ché

H¢ gen ctia sinh vat t& bao c¢6 nhan dién hinh dugce t chuc chit chd trong nhén
té bao. Soi ADN xodn kép dai dugc goi xung quanh mot octome protein histon
(thuong bao gdm hai ban sao ctia cic histon H2A, H2B H3 va H4) dé tao thanh mot
nucleosome. Sau dé, don vi co ban nay s& dugc nén hon nita nho qud trinh két hop va
gip nép cac nucleosome dé tao thanh céu trac nhidm sic dugc ngung tu cao. Co thé c6
rt nhiéu trang thai ngung tu, va do chit cla chu tric nay c6 thé thay dbi trong chu
trinh t& bao, va 1a chit nhat trong qua trinh phén chia té bao. C4u truc nhidm sic dong
vai tr0 quan trong trong viéc diéu hoa qué trinh phién mi clia gen, qua trinh ndy c6 thé
dién ra mot cach khong hiéu qua do cdu tric nhiém sic ¢ mirc d6 ngung tu qué cao.
CAu tric nhiém sic duge kiém soat béi mot loat cic bién ddi sau dich ma dbi vai
protein histon, dac biét la histon H3 va H4, va phd bién nhat 1a trong dudi histon mé
rong tir cdu tric nucleosome 15i. Céc bién ddi nay bao gdm axetyl héa, metyl hoa,
phosphoryl hda, ubiquitin héa va SUMO héa. Céc chi thi ngoai di truyén nay duoc tao
ra va loai bd bdi cac enzym dic hiéu, cac enzym nay s€ dat cadc dudi [én cac gbe dac
hiéu trong dudi histon, nho do6 tao thanh ma ngoai di truyén, sau d6 mi nay s& dugc
phién giai boi té bao dé co thé didu hoa dic hién gen cic cau tric nhidém sdc va do do
c6 thé diéu hoa qua trinh phién ma.

Hau hét qua trinh axetyl hoa histon thuong di kém v6i qua trinh hoat hoa phién
ma cua gen, vi qué trinh bién dbi nay s& lam long léo twong tac cia ADN va histon
octome nho thay dbi luc tinh dién. Ngoai sy thay dbi vat 1y nay, cac protein dic hiéu
s& lien két voi gbe lyzin duge axetyl hoa trong histon dé doc ma ngoai di truyén. Céc
vung chirc nang bromodomain 12 nhiing ving chirc ndng riéng biét co6 kich thude nhod
(~110 axit amin) trong protein lién két voi lyzin duoc axetyl héa thudng c6 nhung
khong phai 1a chi ¢6 trong histon. C6 mot ho khodng 50 protein da biét 1a co

bromodomain, va ching c6 mdt s6 chirc ndng trong té bao.
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Ho protein chtra bromodomain Bet bao gém 4 protein (BRD2, BRD3, BRD4 va
BRD-t) chtra hai bromodomain ndi nhau c¢6 kha nang lién két vé6i hai lyzin duogc axetyl
héa nim & gin nhau trong khong gian, s& gia ting dd dic hidu cla twong tac nay.
BRD2 va BRD3 duogc bao céo la di kem véi histon doc theo gen duge phién ma hoat
dong va c6 thé co vai tro hd trg qua trinh kéo dai ban phién ma (Leroy et al,mol. Cell.
2008 30(1):51-60), trong khi d6 BRD4 ¢6 vé nhu ¢6 lién quan trong qua trinh bd sung
phirc hé pTEF-B vao céc gen c6 thé kich hoat dugc, gy ra qué trinh phosphoryl hoa
ARN polymeraza va gia ting s lugng ban sao phién ma (Hargreaves et al, Cell, 2009
138(1): 129-145). Ciing da dugc bdo cdo la BRD4 va BRD3 dung hgp véi NUT
(protein nhan trong tinh hoan) tao thanh mot gen gy ung thu dung hop mai, BRDA4-
NUT, trong dang ung thu biéu md 4c tinh (French et al. Cancer Research, 2003, 63,
304-307 va French et al. Journal of Clinical Oncology, 2004, 22 (20), 4135-4139). S6
liéu cho thiy protein dung hop BRD-NUT c6 vai trd trong qué trinh gy ung thu
(Oncogene, 2008, 27, 2237-2242). BRD-t dugc biéu hién duy nhat & tinh hoan va
budng trimg. T4t ca cac thanh vién trong ho nay déu da duge bao cdo 1a co mot sd
chirc ndng trong kiém soat hodc diéu khién chu trinh té bao, va da duogc chi ra 1a ton tai
& dang phtrc hé v6i nhidém sic thé trong qua trinh phan chia té bao — cho théy vai trd
trong viéc suy tri tri nhd ngoai di truyén. Ngoai ra mot s6 virut con str dung cac protein
nay dé két ndi hé gen ctia chung véi chét nhiém séc ctia t& bao chi, nhu mot phan cia

qua trinh sao chép virut (You et al Cell, 2004 117(3):349-60).

Don patent Nhat Ban JP2008-156311 dé cap dén dan xuat benzimidazol dugc
cho 1 hop chét lién két véi BRD2 bromodomain c6 ich trong qua trinh 1ay nhiém/ting

sinh virut.

Pon patent W02009/084693A1 dé cap dén dan xuét thienotriazolodiazepien
duoc cho 1a e ché qué trinh lién két gitta histon duoc axetyl hoa va protein chta

bromodomain duge cho 12 hitu dung 1am hoat chit chdng ung thu.

Hop chit da duoc phéat hién c6 kha nang e ché qua trinh lién két cia
bromodomain véi protein dugce axetyl hoa cung gbc ctia n6, cu thé hon hop chét nay
trc ché qua trinh lién két ctia bromodomain thudc ho Bet v6i lyzin dugc axetyl hoa.

Hop chat nay sau day s€ dugc goi 1a “chat tc ché bromodomain”.
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Bén chit ky thuit ciia sing ché
Muc dich cta sang ché 1a dé xudt hop chit benzodiazepin va dugc pham chia
hop chit nay dé diéu tri bénh.

Theo khia canh thi nhat, sang ché dé cap dén hop chat c6 cong thirc (I):
YN\N
N—2/ H
™
o =N 0

Cl
@
hodc mudi ctia no.

Theo khia canh thir hai, sang ché dé cap dén duoc pham chra hop chit c6 cong
thirc (I) hoac mudi duge dung ctia nd va mot hodc nhiéu ta duge, chit pha loang hodc
chit mang duoc dung.

Theo khia canh thtr ba, sang ché d& cap dén hop chit c6 cong thic (I), hoic
mudi duoc dung cua no dé diéu tri, cu thé 1a trong diéu tri bénh hoic tinh trang trong
d6 chét e ché bromodomain duoc chi dinh.

Theo khia canh tht tu, sang ché md ta phuong phap diéu tri bénh hoic tinh
trang, trong do chét (rc ché bromodomain dugc chi dinh & dbi tuong can bao g6m budc
st dung lugng cd hi€u qua diéu tri hop chét co cong thire (I) hodc mubi dugc dung cua
no.

Theo khia canh thtr ndm, sang ché mé ta viée st dung hop chét c6 cong thuc (1),
hodc mudi duoc dung cuia n6 trong qua trinh san xuét duge phém dé diéu tri bénh hoic

tinh trang trong d6 chit trc ché bromodomain duoc chi dinh.

MG t4 chi tiét sang ché
Sang ché dé cap dén hop chét c6 cong thire (I) 1a 2-[(4S)-6-(4-clophenyl)-1-
metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-etylaxetamit
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YN\N
N—// H
O n\\\\\[r N \/
o =N 0

Cl
@
hoic mudi cia né.

C6 thé hiéu ring sang ché dé cap dén tit ca cic hop chit ¢6 cong thue (I) &

dang bazo tw do va mudi ctiia ching, chdng han muoi dugc dung cua né.

Theo mot phuong 4n, sang ché dé cap dén hop chét 13 2-[(4S)-6-(4-clophenyl)-
1-metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-a][ 1,4 ]benzodiazepin-4-yl]-N-

etylaxetamit.

Vi tinh htu ich tiém ning ctia cac hop chit nay trong duoc phim, nén mudi cla
hop chét ¢6 cong thirc (I) & dang duge dung. Theo mot phuong 4n khac, sang ché @&
cap dén hop chét 12 2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-etylaxetamit hodc mudi dwoc dung
cua no.

Mudi dugc dung thich hop bao gdm mubi cong axit hodc bazo. Pé danh gia vé
cac mudi pht hop thi xem Berge et al., J. Pharm. Sci., 66:1-19, (1977). Thong thudng,
mudi duge dung c6 thé dugc bao ché béng cach st dung axit hodc bazo mong mudn.
Mubi tao thanh c6 thé két tua tur dung dich va thu lai béng céch loc hodc c6 thé duoc

khdi phuc bang cach 1am bay hoi dung mai.

Mudi cong bazo duge dung c6 thé duoc tao thanh tir phan tng cta hop chét ¢6
cong thuc (I) véi mdt bazo hitu c¢6 hodc vo co thich hop, (chéng han trietylamin,
etanolamin, trietanolamin, cholin, arginin, lyzin hodc histidin), tuy y trong dung moi,
d8 tao ra mudi cong bazo thuong duoc phan lap, ching han, bang phuong phap két
tinh va loc. Mubi bazo dugc dung bao gém mudi amoni, mudi kim loai kiém nhu natri

va kali, kim loai kiém tho nhu canxi va magie va mudi v4i cac bazo hitu co, bao gdom
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mudi cua amin bic 1, bac 2, bac 3, nhu isopropylamin, dietylamin, etanolamin,

trimetylamin, dixyclohexyl amin va N-metyl-D-glucamin.

Mubi cong axit duge dung c6 thé duge tao ra tir phan tmg ctia hgp chét ¢ cong
thie (I) véi mot axit vo co hodc hitu co thich hop (nhu hydrobromic, hydrocloric,
sulphuric, nitric, phosphoric, sucxinic, maleic, axetic, propionic, fumaric, Xitric,
tartaric, lactic, benzoic, salixylic, glutamaic, aspartic, p-toluensulfonic,
benzensulfonic,  metansulfonic,  etansulfonic,  naphtalensulfonic = nhu  2-
naphtalensulfonic, hodc axit hexanoic), tiy y trong dung moi thich hop nhu dung moéi
hitu co, dé tao ra mudi thuong duoc phan lap béng cach két tinh va loc, chéng han.
Mubi cdng axit dugc dung cua hop chét co cong thie (I) co thé bao gSm hodc Ia,
chéng han, hydrobromua, hydroclorua, sulfat, nitrat, phosphat, sucxinat, maleat, axetat,
propionat, fumarat, xitrat, tartrat, lactat, benzoat, salicylat, glutamat, aspartat, p-
toluensulfonat, benzensulfonat, metansulfonat, etansulfonat, naphtalensulfonat (ching

han 2-naphtalensulfonat) hodc mudi hexanoat.

Cac mubi khong dugc dung khéc, chéng han format, oxalat hodc trifloaxetat, co
thé duoc st dung, ching han, trong qué trinh phan 1ap hop chét c¢6 cong thic (I), va

cling thudc pham vi cua sang ché.

Sang ché dé cap dén tat ca cac dang hoa hoc lugng phap va khong lugng phap

ctia muoi cda hop chat c6 cong thirc (I).

C6 thé hiéu ring nhiéu hop chat hitu co c6 thé tao thanh phc hé v6i dung mai
trong d6 xay ra phan Umg hodc hop chét duoc két tia hodc két tinh tir dung mdi do.
Cac phic hé nay duge goi 1a “solvat”. Ching han, phirc hé véi nuée duge goi la
“hydrat”. Dung moi c6 diém sdi cao va/hodc c6 kha ning tao lién két hydro nhu nudc,
xylen, N-metyl pyrrolidinon, metanol va etanol ¢6 thé dugc st dung dé tao thanh
solvat. Phuong phéap xac dinh solvat bao gbm, nhung khong chi gi¢i han &, NMR va vi

phén tich. Solvat ctia hop chit c6 cong thire () cling thudc pham vi cia sang ché.

Sang ché dé cap dén tit ca cac dang héa hoc lugng phap va khong lugng phép

cta solvat cua hop chét ¢6 cong thure (I).

Sang ché ciing dé cap dén tht ca cac loai tién dugc chét ciia hop chét co cong
thtre (I) va mudi duge dung ciia ching, 1a nhitng hoat chét sau khi stir dung c6 kha ning
tao ra (truc tiép hodc gidn tiép) hop chat c6 cong thirc (I) hodc mudi dugc dung cia né,
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hodc mot chat chuyén hoa hoat dong hoic phén du cia ching. Cac din xudt nay 1a co
thé nhan biét dugc dbi vdi cac chuyén gia trong linh vue k§ thuét nay, ma khong cén
mot qud trinh thir nghiém khong cin thiét ndo. Tuy nhién, c6 thé tham khao tai lidu
Burger’s Medicinal Chemistry and Drug Discovery, 5™ Edition, Vol 1: Principles and

Practice.

Hop chét co cong thuc (I) co thé & dang két tinh hodc vo dinh hinh. Hon nita,
mdt sb dang két tinh ctia hop chit c6 cong thirc (I) co thé ton tai & dang da hinh, ciing
thudc pham vi ctia sang ché. Dang da hinh ctia hop chét c6 cong thire (I) ¢6 thé dugce
xac dinh va phéan biét st dung mot s6 phuong phap phan tich thuong quy, bao gbm,
nhung khéng chi gi¢i han &, nhiéu xa tia X (XRPD), quang ph6 hong ngoai (IR),
quang phd Raman, do nhiét lugng quét vi sai (DSC), phan tich nhiét trong truong
(TGA) va cdng hudng tir hat nhan trang thai ran (SSNMR).

Hop chat c6 cong thire (I) 1a mot ddng phan riéng biét dwoc phéan 1ap gan nhu
khong 1an céc ddng phan khéc (nghia 14 tinh khiét v& mat dong phan dbi hinh) sao cho
¢6 it hon 10%, cu thé 1a it hon khoang 1%, chéng han it hon khoang 0,1% ddng phan
d6i hinh khac.

Viéc phén tach dong phan c6 thé thuc hién dugc bang cac phuong phép thudng
quy da biét dbi vé6i cac chuyén gia trong linh vuc k§ thuét nay, ching han bang

phuong phap két tinh phan doan, sdc ky hoic HPLC.

Hop chat c6 cong thire (I) ¢6 thé tdn tai & mot trong nhidu dang déng phan hd
bién. C6 thé hiéu rang sang ché dé cap dén tit ca dang ddng phén hd bién ctia hop chit

¢6 cong thire (1) & dang cac ddng phan hd bién riéng biét hodc hdn hop cta ching.

C6 thé hidu rang sdng ché dé cap dén dang solvat, ddng phan va dang da hinh

ctia hop chat ¢ cong thirc (I) va mudi cua ching.

Hop chét c6 cong thic (I) va mudi duge dung cta ching cé thé duoe tao ra
bing nhiéu phwong phéap khac nhau, bao gdm céac phuong phdp hoéa hoc tidu chuén.
Cac phuong phap tdng hop moi chung dugc néu dudi day va sau d6 hop chét c6 cong
thirc (I) cu thé s& dugc bao ché trong phan vi du thuc hién sang ché. Cac quy trinh nay

s& 1a cac khia canh khéc cta sang ché.
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Hop chét ¢6 cong thire (I) c6 thé dugc bao ché theo so @6 phan ung 1 bang cach
cho hop chit c6 cong thirc (II) phin tng véi BtNH, khi ¢6 mat HATU hodc HBTU va
DIEA & nhiét do phong. Theo cach khac hop chét c6 cong thic (I) c6 thé duoc bao ché
bing cach cho hop chét c¢6 cong thirc (II) phan (mg véi oxalyl clorua sau d6 1a thém

EtNH, khi c¢6 mat trietylamin.

So dd phan tmg 1

YN\N /N\N
N—// oH 1. HATU hogc HBTU N \ H
A\
‘\‘\\W hoc oxalyl clorua O ‘ \ﬂ/ ~
2. HyN
N O
(1)
Il
() cl

Cl
Hop chét ¢6 cong thire (II) co thé dugc bao ché theo so dd phan tng 2. Pidu
kién phan ung thich hop bao gdm cho hop chit c6 cong thic (III) phan tGng véi

hydroxit kiém t&t hon 12 natri hydroxit hoc lithi hydroxit.

So dd phan (mg 2
N N,
= \N N
/ N—/
( B o ot
‘\\\\\H/O\ NaOH hoac LiOH O W
R N N
o _N 0 0 O
(1 () e
Cl ’

trong d6 R 1a C,_alkyl nhu metyl.

Hop chét c6 cong thire (IIT), c¢6 thé dugc bao ché theo so dd phan tmg 3 bing
cach cho hop chét co cong thire (IV) phan ting véi AcOH.

So dd phan tng 3
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A

HN™ O N
‘ = \N
uN N\g .
N NG o -
* R AcOH O \n/ R
l (1)
(V) Cl Cl

Hop chit c6 cong thirc (IV) c6 thé dugc bao ché theo so dd phan tng 4 bing
cach cho hop chét c6 cong thirc (VI) phan tmg véi hydrazin & nhiét do dudi 15°C sau
d6 1a phan tng cla hydrazon tao thanh (V) véi MeCOCl ¢ 0°C. Thong thuong,
hydrazon (V) s& dugc sir dung ma khong can tinh ché thém va dugc cho phan tng véi

MeCOCI &, ching han 0°C.

So dd phan tng 4
_ NH, _
\
H S H N
NJS o N\/g o
R\ ~ O \ ~
R
~0 O =N I NH_NH, ~o =N I R
(V1) Cl N Cl B
(V)
HI}I/LO
H N
MeCOCI O Nx \\\[(O
W\ ~N
- R
~o =N 0O
Cl
(V)

Hop chét c6 cong thire (VI) trong d6 R 1a Cyealkyl (nhu metyl) c6 thé duoc bao
ché theo so d6 phan tng 5 tir hop chét c6 cong thire (VII) bing cach xtr Iy v&i hoa chat
Lawesson hoic P,S;,. Diéu kién phan ting thich hop bao gdm cho hop chit c6 cong

thirc (VIII) phan Gng véi P4Syo trong 1,2-dicloetan 6, ching han 70°C.

So d6 phan tmg 5
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H O ) H S
N Thudc thtr cia Lawesson N 0
Q ‘\\\\\"/O\ R hoac P4Sm O l\\\\\ﬂ/ ~ R
~o =N 0 - o =N 0
Cl (VI (VI Cl

Hop chét c6 cong thire (VII) ¢6 thé duge bao ché theo so dd phan img 6, bing
cach cho hop chit ¢6 cong thirc (IX) phan tmg v6i bazo hitu co nhu trietylamin sau do
la cho amin tao thanh (VII) phan Gng v6i axit axetic. Thong thudng, amin (VIII) s&
duogc st dung ma khong cin tinh ché thém va duoc cho phan tmg véi AcOH &, ching

han 60°C.

So dd phan tng 6
MOR - @] OR ]
NH = 0O NM
O NHFmoc Et,N O NH,
(1X) of Cl
(VI

AcOH ‘ K ““V/OR

Cl (Vi)

Hop chit c6 cong thirc (IX) ¢6 thé duogc bao ché theo so dd phan tng 7, bang
cach cho hop chit ¢ cong thirc (XI) phan g véi axylclorua (X) thu duge tUr axit

aspartic dugc bdo vé.

So d6 phan tmg 7

-10 -
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o)
McozR

NH, 0
/[kﬂ NH =
~0 O O Cl Y CO,R NHFmoc
(X) NHFmoc ~ o
g -
f e
Cl

(X1)
Hop chét c6 cong thic (XI) c6 thé dugc bao ché theo quy trinh dwoc mo ta

trong tai liéu Synthesis 1980, 677-688. Axyl clorua c6 cong thirc (X) c6 thé duoc bao
ché theo quy trinh dwge mo ta trong J. Org. Chem., 1990, 55, 3068-3074 va J. Chem.

Soc. Perkin Trans. 1, 2001, 1673-1695.
Theo cach khac hop chét ¢ cong thire (I) ¢6 thé duoce bao ché theo so dd phan

ung 8.

So dd phan tng 8
NH,

O (NIA)
1A
o (1A)

Cl
N
Y \N
N
W H
MeC(OR), - N 7/ N
© 0

trong d6 R 1a C,_jalkyl nhu metyl.
Hop chét c¢6 cong thirc (ITTA) c6 thé dugc bao ché theo so dd phan tmg 9 bing

cach cho hop chéit cé cong thirc (IVA) phan ung v6i EtNH, khi ¢6 mit HATU va
DIEA, ching han & nhiét do phong.

So dd phan tng 9
-11 -
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H S H 5
N N
1. HATU X H
O \g'\\\\\n/OH - ‘ \g‘\ \\}]/N\/
~ _ _
@) N o) 5 )NHZ 0 N d
O (IVA) O (11A)
Cl Cl

Hop chét c6 cong thirc (IVA) ¢ thé duge biao ché theo so dd phan ting 10. Didu
kién phan tng thich hop bao gdm cho hop chét co cong thirc (VI) phan tUng véi

hydroxit kiém nhu natri hydroxit.

So dd phan tng 10

S H S
N N
O ”\\\\\[(OR NaOH R O “\\\\YOH
™~ — _—N
0 N o 0 d
() w CJ)
VA (IVA)

Cl Cl

Cac chuyén gia trong linh vuc k§ thudt nay s€ biét réng s& 1a ¢6 loi néu bao vé
mdt hodc nhidu nhém chire cia hop chat dugc dé cap trong cic quy trinh trén. Vi du vé
cdc nhom bao vé va cach dé tach ching c6 thé dugc tim théy trong tai lieu T. W.
Green ‘Protective Groups in Organic Synthesis’ (4th edition, J. Wiley va Sons, 2006).
Céc nhom bao vé amin thich hop bao gbm axyl (ching han axetyl, carbamat (ching
han 2°,2°,2’-tricloetoxycarbonyl, benzyloxycarbonyl hodc t-butoxycarbonyl) va
arylalkyl (ching han benzyl), ¢6 thé dugc loai bé bing phuong phép thiy phan (ching
han st dung axit nhu axit hydrocloric trong dioxan hodc axit trifloaxetic trong
diclometan) hoic bing phuong phip khir (chdng han phan giai hydro nhém benzyl
hodc benzyloxycarbonyl hodc tich khtr nhom 2°,2°,2°-tricloetoxycarbonyl st dung
ké&m trong axit axetic). Cac nhom bao v¢ amin thich hop khdc bao gdm trifloaxetyl (-

COCF5) ¢6 thé duoc loai bé bing phan tng thity phan dugc xtc tac bang bazo.

C6 thé hiéu rang trong bat ky mot con duong néu trén, trat tu chinh xac cua cac

bude tong hop nho d6 cac nhom va gdc khac nhau duge dua vao phén tir ¢6 thé bi thay

-12 -
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d6i. Mot chuyén gia trong linh vuc k¥ thuat ndy c6 thé dam bao ring cic gdc hodc
nhém dugc dua vao & mot giai doan cuia quy trinh s& khong bi anh hudng bdi cac budce

bién dbi va phan tng tiép theo, va do d6 ¢6 tiry chon trinh ty ctia cac bude tong.

Mot sb hop chét trung gian néu trén duoc cho 1a méi va do d6 s& 1a mot khia

canh cua sang cheé.

Hop chét c6 cong thire (I) va mudi cta ching 14 chit (rc ché bromodomain, va
do d6 duoc cho 14 ¢6 tiém ning trong diéu tri bénh hodc tinh trang trong d6 hop chat

bromodomain dugc chi dinh.

Do d6, sang ché dé cap dén hop chét co cong thirc (I) hodc mubi duge dung clia
né dé su dung trong diéu tri. Hop chét co cong thue (I) hoac mudi duoc dung cua n6
¢6 thé duoc s dung trong didu tri bénh hodc tinh trang trong d6 chit tc ché

bromodomain dugc chi dinh.

Theo mot phuong an sang ché d& cap dén hop chét c¢6 cong thirc (I) hodc mubi
duoc dung ctia n6 dé st dung trong diéu tri bénh hogc tinh trang trong d6 chét @c ché
bromodomain dugc chi dinh. Theo mot phuong an khac, sang ché d& cap dén hop chét
hodc mudi duge dung cua né dé sir dung trong diéu tri bénh ty mién va/hodc viém man
tinh. Theo mgt phuong &n khac, sdng ché @& cép dén hop chét hodc mudi dugc dung

ctia n6 dé sur dung trong diéu tri ung thu, nhu cacxinom ngi tang.

Theo mdt phuong 4n sang ché mo ta viéc st dung hop chét c6 cong thuc (I)
hodc mudi dugc dung cua né trong qué trinh san xuét duoc phém dé diéu tri bénh hoic
tinh trang trong d6 chit e ché bromodomain dugce chi dinh. Theo mt phuong 4n
khac, sang ché dé cép dén viéc st dung hop chét c¢6 cong thuc (I) hodc mudi duoc
dung cta no trong qua trinh san xudt dugc pham dé didu tri bénh tu mién va/hodc viém
man tinh. Theo mot phuong an khac, sang ché d& cap dén viéc sir dung hop chét co
cong thirc (I) hodic mubi duge dung ctia né trong qué trinh san xudt duoc phim dé diéu

tri ung thu, nhu cacxinom noi tang.

Theo mot phuong an sang ché md ta phuong phap diéu tri bénh hodc tinh trang,
trong do6 chét trc ché bromodomain dugc chi dinh, & dbi trong can bao gdbm budc st
dung lugng c6 hi€u qua didu tri hop chét ¢co cong thire (I) hodc mudi duoc dung cua
n6. Theo mot phuong &n khéc sang ché d& cap dén phuwong phép diéu tri bénh tu mién
va/hodc viém man tinh, & ddi tuong can bao gdm bude sir dung lugng c6 hiéu qua didu
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tri cua hop chét co cong thuc (I) hodc mubi dugc dung ctia n6. Theo mdt phuong an
khéc sang ché dé cap dén phuwong phap didu tri ung thu, nhu cacxinom ndi tang, & ddi
twong can bao gdm bude sir dung lwong c6 hiéu qua didu tri hop chét c6 cong thic (1)

hodac muoi dugc dung ctia no.
Theo mdt phuong an, doi tuong 1a dong vat ¢ vu, dic biét 1a nguoi.

Nhu duoc st dung trong ban mo ta, thudt nglt “luong c6 hiéu qua” c6 nghia la
luong duoc chat hodc thude s& tao ra dap g sinh hoc hoc y hoc cta md, co quan,
dong vat hodc nguoi dugce phat hién bdi nha nghién cru hodc nha 14m sang. Hon nira,
thuat ngit “lugng c¢6 hidu qua diéu tri” c6 nghia 1a mot luong bat ky, so v6i dbi tuong
trong Gng khi chua nhan duge lugng nay, s&€ tao ra phuwong phap diéu tri dugc cai
thién, lam lanh vét thuong, ngdn ngura, hodc gidm nhe bénh, rdi loan, hodc tac dung
phu, hodc giam toc do tién trién cua bénh hodc rdi loan. Thudt ngit nay ciing dung dé

chi lvong hiéu qua dé gia tang chirc nang sinh 1y binh thuong.

Chét trc ché bromodomain duge cho 13 hiru dung trong diéu tri rat nhiéu bénh
hodc tinh trang lién quan dén qua trinh viém td chuc hodc toan than, dap ng viém véi
qua trinh lay nhiém hogc sy gidm oxy huyét, qua trinh hoat héa va ting sinh té bao,

chuyén hoa md, xo héa va trong ngédn ngtra va diéu tri nhiém virut.

Chét (rc ché bromodomain ciing ¢6 thé hiru dung trong diu tri mot loat céc
bénh tuy mién man tinh va tinh trang viém nhu viém khép dang thip, viém xuong
khop, gut man tinh, vay nén, luput ban dé toan than, xo cling rai rac, bénh viém rudt
(bénh Crohn va viém rudt loét), hen, bénh tac khi quan man tinh, viém phéi, viém co
tim, viém mang ngoai tim, viém co, eczema, viém da, rung téc, bénh bach bién, bénh
da bong nudce, viém thén, viém mach, xo vita dong mach, bénh Alzheimer, trAm cam,
viém vOng mac, viém mang mach nho, viém cling mac, viém gan, viém tuy, X0 6ng
mat nguyén phat, xo dng gan nguyén phat, bénh Addison, viém tuyén yén, viém tuyén
giap, dai thao duong typ I va thai ghép cAp tinh.

Chét trc ché bromodomain c6 thé 14 hitu dung trong diéu tri mot loat tinh trang
viém cép tinh nhu git cép tinh, viém dong mach té bao khdng 18, viém than bao gdbm
viém thin luput, viém mach véi sy tham gia cua ca ndi quan nhu viém tiéu cau than,

viém mach bao gém viém dong mach té bao khéng 16, bénh u hat Wegener,
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Polyarteritis nodosa, bénh Behcet, bénh Kawasaki, viém ddng mach Takayasu va thai

ghép cip tinh.

Chét e ché bromodomain ¢6 thé 13 hitu dung trong ngin ngira hoic diéu tri
bénh hoic tinh trang lién quan dén dap tng viém véi qua trinh 4y nhién vi khuén,
virut, ndm, ky sinh tring hodc dgc té ctia chiing, nhu nhidm triung huyét, hoi ching
nhidm tring huyét, séc nhiém khuan, nhiém noi doc td, hoi chimg dap tng viém toan
than (hoi ching dap ung viém toan than - SIRS), hdi ching suy da phu tang, hdi ching
sbc do nhidm doc 6, ton twong phdi cdp tinh, ARDS (hdi ching suy hd hip & nguoi
truong thanh), suy than cép tinh, viém gan bao phat, béng, viém tuy cip, hoi ching
sau phau thuat, bénh sarcoid, phan tng Herxheimer, viém nfo, viém tdy, viém mang

ndo, sot rét, SIRS di kém véi nhiém virut nhu cim, éc-pet, éc-pet don va coronavirut.

Chét e ché bromodomain c6 thé 13 hitu dung trong ngin ngira hodc diéu tri
tinh trang di kém voi ton thuong thiéu mau cuc bo-tai twdi mau nhr nhdi mau co tim,
xudt huyét mach méu néo (d6t quy), hoi ching mach vanh cp tinh, ton thuong tai tudi
mau thin, ghép tang, ghép can thiép mach vanh, thi thuat can thiép tim phdi va nghén

mach phéi, than, gan, ti€u hoa hodc tir chi.

Chét trc ché bromodomain c6 thé 1a hiru dung trong diéu tri ri loan chuyén hoa
lipit thong qua qua trinh didu hoa APO-A1 nhu ting cholesterol huyét, xo vira dong

mach va bénh Alzheimer.

Chét e ché bromodomain c6 thé 13 hitu dung trong diéu tri tinh trang xo hoa
nhu xo hda phéi tu phat, xo hda than, hep sau phau thuét, tinh trang tao keloid, xo
cing bi va xo héa co tim.

Chét e ché bromodomain c6 thé 1a hitu dung trong ngin nglra va diéu tri
nhiém virut nhu virut herpes, virut gdy bénh u nha & nguoi, adenovirut, virut ddu mua
va cac loai virut ADN khéc.

Chét e ché bromodomain c6 thé 1a hitu dung trong diéu tri ung thu, bao gém
ung thu huyét (nhu bénh bach cdu), ung thu bidu mo bao gdbm cacxinom phdi, vi va
dai trang, cacxinom ndi tang, ung thu trung mo, ung thu gan, than va than kinh.

Chét (rc ché bromodomain c6 thé 1a hitu dung trong diéu tri diéu tri chi dinh

nhin khoa nhu kho mét.
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Theo mét phuong 4n bénh hodc tinh trang trong d6 chit (rc ché bromodomain
duoc chi dinh dugc chon tir bénh di kém véi hdi chirng dap ing viém toan than, nhu
nhiém tring huyét, bong, viém tuy, chin thuong ning, xut huyét va thiéu mau cuc bd.
Theo phuong 4n nay, chit trc ché bromodomain s& dugc st dung khi chin doan dé lam
giam ty 1&: SIRS, sbc, hoi ching suy da phu tang, thuong bao gdm viée phat trién t6n
thuong phdi cép tinh, ARDS, tén thuvong than, gan, tim va tiéu hoa cip tinh va tir
vong. Theo mdt phuong 4n khéac chét trc ché bromodomain s& dugc st dung trudc
phAu thuat hodc céc thi thuat khic di kém véi nguy co nhiém trung huyét, xuat huyét,
ton thwong mé ma rong, SIRS hoic MODS. Theo mdt phwong 4n cu thé, bénh hoic
tinh trang trong do chét e ché bromodomain duge chi dinh Ia nhiém tring huyét, hoi
chimg nhi®m trung huyét, sbc nhim khuin va/hodc nhidm noi doc t6. Theo mot
phuong 4n khac, chit (rc ché bromodomain dugc chi dinh dé diéu tri viém tuy cép
hodc man tinh. Theo mo6t phuong an khac bromodomain duge chi dinh dé didu tri

béng.

Theo mot phuong an bénh hodc tinh trang trong do chét we ché bromodomain
duoc chi dinh dugce chon tir nhiém éc-pet va tai hoat hoa éc-pet, bénh éc-pet moi,
nhiém éc-pet, thily dau, bénh zona, virut gdy bénh u nhti & nguoi, ting san ¢d tir cung,
nhiém adenovirut, bao gdm bénh hd hip cip tinh, va nhiém virut dau mua va virut cim
lon chau Phi. Theo mdt phuong an cu thé, chét tc ché bromodomain duge chi dinh dé

diéu tri nhiém virut gdy bénh u nhu & nguoi trén da hodc bi€u md co tir cung.

Thuat ngt “bénh hodc tinh trang trong do chét trc ché bromodomain duoc chi

dinh”, dung dé chi mot bénh bt ky néu trén.

Khi c6 thé sir dung trong didu tri, hop chét c6 cong thuc (I) ciing nhu mubi
duoc dung cua chung c¢6 thé duge st dung nhu héa chit tho, thuong 13 hoat chat &
dang duoc pham.

Do d6, sang ché d& cap dén duoc phdm bao gdm hop chét ¢6 cong thire (I) hodc
mudi dugc dung ctia n6 va mot hodc nhiéu ta duoc, chét pha lodng hodc chét mang
duogc dung.

Do d6, sang ché dé cap dén dugc phdm dé didu tri bénh hodc tinh trang trong d6
chit tc ché bromodomain dugc chi dinh chira hop chét c6 cong thtre (I) hodc mudi

dugc dung cua no.
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Chét mang, chit pha loang hodc ta duge duoe sir dung trong duge phdm cin
phai 1a dugc dung va tuong hop véi cac thanh phan khac trong duoc phdm va khong
¢6 hai v6i nguoi st dung. Theo mot khia canh khac, sang ché d& cap dén quy trinh bao
ché dugc phim bao gdm budc tron hop chit c6 cong thue (1), hoic mudi duoc dung
clia n6, véi mot hodc nhiéu ta dugc, chét pha lodng hodc chét mang duoc dung. Dugc

phim c6 thé duoc str dung trong didu tri mot tinh trang bat ky néu trén.

Vi hop chét ¢6 cong thie (I) va mudi duge dung cia ching duoc st dung trong
duoc phdm, nén c6 thé hiéu ring hop chét s& dugc cung cdp & dang twong dbi tinh
khiét, ching han, it nh4t 60% tinh khiét, t6t hon 14 it nhit 75% tinh khiét va tét nhat 1a
it nhat 85% tinh khiét, dic biét 1a it nhit 98% tinh khiét (% theo trong luong).

Duoc phém co thé & dang liu don vi chtra mét lurong dinh trudce hoat chét trén
mot liéu don vi. Dang lidu don vi dugc uu tién 1a dang lidu chua lidu hang ngay hodc
lidu chia, hodc mot ty 1é thich hop hoat chit. Do do, liéu don vi c6 thé dugc st dung
nhiéu hon mot 1an mot ngay. Liéu don vi duoc 1a dang lidu chira lidu hang ngay hoic

lidu chia (dé str dung nhidu hon mot 1an mot ngay).

Duoc phdm c6 thé duge st dung theo mot dudong dung thich hgp bét ky, ching
han qua duong miéng (bao gbm duong dudi ludi va niém mac ma), qua truc trang,
x0ng hit, trong miii, qua niém mac (bao gdm niém mac ma, dudi ludi hodc qua da),
qua 4m dao hodc ngoai duong tiéu hoa (bao gdm dudi da, trong co, trong tinh mach
hoic trong da). Dugc pham c6 thé dugc bao ché bang mot phuong phap bit ky da biét
trong linh vuc k§ thuat nay, ching han bing cach két hop hoat chét v&i chit mang

hoac ta dugc.
Theo mdt phuong an, duge pham dwoc sit dung qua dudng miéng.

Theo mot phuong an, dugc phém duoc str dung ngodi duong tiéu hda, dic biét

la theo duong trong tinh mach.

Duoc phdm dugc sir dung theo dudng ngoai tiéu hoa bao gdm dung dich tiém
v trung trong nudc hodc trong mot dung modi khac nude co thé chtra chit chdng oxi
hoa, dém, chit kim khudn va dung moéi c6 thé thay ddi dang truong cta dugce phim v&i
mau ctia dbi trong nhan; va hdn dich tiém vo trung trong nudce va trong dung moi
khong phai nudce ¢o thé bao gdm chét phan tén va chét tao do ddc. Duogc pham c6 thé &
dang vat chua liéu don vi hodc vat chira da lidu, chéng han 1o hoac 6ng thudc duoc han
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kin, va c6 thé duoc bao quan ¢ diéu kién dong kho va chi can thém chét mang 1éng vo
tring nao, chang han nudc pha tiém, ngay trudce khi st dung. Dung dich va hdn dich

tiém ngay c6 thé dugc bao ché tir bot, hat com va vién nén vo trung.

Duoc pham dugc st dung qua dudong miéng cd thé ¢ dang don vi riéng r€ nhu
vién nang hodc vién nén; bdt hoac hat com; dung dich hodc hdn dich trong nudc hoic
trong dung mdi khéng phai nudc; bdt hodc kem dn duoc; hodc nhil twong long dau

trong nudc hodc nhil tuong léng nude trong dau.

Chéng han, d& sir dung qua dudng miéng & dang vién nén hodc vién nang, thanh
phdn dugc chét c6 thé duogc két hop véi chit mang tro duge dung khdng doc ding qua
duong miéng nhu etanol, glyxerol, nuéc va twong tu. Bot thich hop dé két hop vao
vién nén hodc vién nang c6 thé dugc bao ché bang cach nghién hop chit dén kich
thude min thich hop (ching han bang cdch micron héa) va trdn véi chit mang duoc
dung dugc bao ché theo cich twong tu nhu carbohydrat &n dugc, chang han nhu tinh
bot hodc mannitol. Chét tao huong, chit bio quéan, chit phan tan va chét tao mau ciing

c6 thé dugc st dung.

Vién nang c6 thé duogc tao ra bang cach bao ché hdn hop bot, nhu da néu, va
nhdi vao vo nang. Chit gy truot va chat tron nhu colloidal silica, talc, magie stearat,
canxi stearat hodc polyetylen glycol rén c6 thé dugc thém vao hdn hop bot trude khi
nhdi. Chét phan tdn hoic hda tan nhu aga-aga, canxi cacbonat hodc natri cacbonat
ciing 6 thé duoc thém vao dé cai thién sinh kha dung cta dugc pham khi vién nang

duogc st dung.

Hon nita, néu mudn hodc néu can, chét lién két, chét gy truot, chét gay tron,
chit diéu vi, huong liéu, chét phan tan va chét tao mau thich hop ciing c6 thé dugc cho
vao hdn hop. Chét lién két thich hop bao gdm tinh bot, gelatin, dudng tu nhién nhu
glucoza hodc beta-lactoza, dudng ngd, gom ty nhién va gdm tbng hop nhu acacia,
tragacanth hodc natri alginat, carboxymetylxenluloza, polyetylen glycol, sdp va twong
tu. Chit gdy tron duge sir dung trong nhitng dang lidu nay bao gdm natri oleat, natri
stearat, magie stearat, natri benzoat, natri axetat, natri clorua va tuong tu. Chét phan
tan bao g61n, nhung khong chi gigi han 6, tinh bot, metyl xenluloza, aga, bentonit,
gdm xanthan va tuong tu. Vién nén duoc bao ché, chéng han, béng cich tao ra hon

hop bot, tao hat cdm hodc nén, thém chét gdy tron va chét phan tan va ép thanh vién
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nén. Hon hop bot duge bao ché béng cach tron hop chét, co do tinh khiét chép nhan
duge, v6i chat pha lodng hodc bazo néu trén, va tuy y, voi chét lién két nhu
carboxymetylxenluloza, aliginat, gelatin, hodc polyvinyl pyrolidon, chét bao vé dung
dich nhu paraffin, chit ting hdp thu nhu mudi bac bdn va/hodc chét hip thu nhu
bentonit, kaolin hodc dicanxi phosphat. Hén hop bt 6 thé duoc tao vién cdm béng
cach lam 4m bang chét lién két nhu syrup, tinh bdt, acadia mucilage hodc dung dich
xelluloza hodc polyme va ép dun qua sang. Mot phuong phép khac véi phuong phéap
tao hat cdm, hdn hop bot c6 thé duge cho chay qua méy tao vién nén va két qua 13 hat
duoc hinh thanh chua hoan toan s€ bi v& thanh hat cdm. Hat cdm c6 thé duoc lam tron
dé ngan sy dinh vao khudn tao vién nén bang cach thém axit stearic, mudi stearat, talc
hodc dau khoang. Hon hop dugc lam tron s& duge nén thanh vién nén. Hop chét theo
sang ché cling ¢ thé dugc két hop v6i chat mang tron tron chay va nén thanh vién nén
truc tiép ma khong cin qua cong doan tao hat cbm. Lép bao bao vé trong sudt hodc
can quang bao gdm 1ép bap sen-lic, 16p bao dudng hodc vat liéu polyme va 16p bao
dénh béng 14 sap. Thube nhudm c6 thé duge thém vao cic 16p bao nay dé phan biét

céc liéu don vi khéac nhau.

Dich 16ng diung qua dudng miéng nhu dung dich, xi-r6 va cdn thude co thé
dugce tao ra & dang don vi lidu sao cho mot luong x4c dinh cua don vi lidu s& chua
lugng dinh trudce cua hop chét. Xi-rd c6 thé duoc tao ra béng cach hoa tan hop chét
trong dung dich dugc tao mui thom mdt cach thich hop, cdn thube duoc bao ché béng
cach str dung chét din thudc co ban chit 1a cdn khéng doc. Hon dich co thé duoc bao
ché bang cach phan tan hop chit trong chit dan thubc khong doc. Chét hoa tan va chét
nhii héa nhu cdn isostearyl etoxy héa va polyoxy etylen sorbitol ete, chét bao quan,
huong liéu nhu dau bac ha hoic chit diéu vi tu nhién hodc saccharin hodc cac chét
diéu vi nhan tao khéc, va céc chét tuong tu cling co thé duogc st dung.

Khi thich hop, dugc phém don vi lidu dé sir dung qua duong miéng co6 thé duoc
vi nang hoa. Duoc phim ciing c6 thé dugc bao ché dé kéo dai hodc duy tri qué trinh
giai phong chéing han bang cach bao tiu phan trong vat liéu polyme, sap hodc cac vat
liéu tuong tu.

Hop chét ¢6 cong thic () va mudi duge dung ctia ching ciing c6 thé dugc sir

dung ¢ dang hé phan phbi liposom, nhu khong bao mot ngan nho, khong bao mot ngén
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lon va khong bao nhiéu ngédn. Liposom cling c¢6 thé dugce tao ra tir nhiéu loai

phospholipit, nhu cholesterol, stearylamin hodc phosphatidylcholin.

Duoc phém duoc str dung tai chd co thé dugc bao ché & dang thudc md, kem,
hdn dich, kem dudng da, bot, dung dich, bdt nhio, gel, ché phim dang xit, sol khi hoic

dau.

Dé diéu tri mét hodc céac t6 churc niém mac khac, ching han miéng va da, dugc
phém thuong dugc st dung & dang thudc md hodc kem béi tai chd. Khi duogc bao ché
thanh dang thudc md, hoat chat ¢ thé dugc st dung véi géc md hoa tan trong nudc
hoic parafin. Theo cach khac, hoat chét c¢6 thé duoc bao ché trong kem véi gbe kem

dau trong nudce hodc nudce trong dau.

Duoc phim st dung tai chd qua mit bao gdm ché phdm nhé mit trong d6 hoat

chét dugc hoa tan hoic phén tan trong chit mang thich hop, dic biét 1a dung moi nude.

Dang lidu dé sir dung theo dudng miii hodc x6ng hit c6 thé duge bao ché & dang

sol khi, dung dich, hdn dich, gel hoic bot kho.

Dbi voi duge phim thich hop va/hodc duoc st dung qua dudng xdng hit, duoc
vu tién 14 hop chét c6 cong thirc (I) hodc mudi duoc dung ctia né & dang giam kich
thude tiéu phan ching han thu duoc bang cach micron héa. Kich thudc tiéu phan duge
wu tién ctia hop chét hoic mubi c6 kich thude tiéu phin giam (chang han dwgc micron
hoa) duoc xac dinh gid tri D50 1a khoang 0,5 dén khoang 10 micron (chang han dugc
do bang phuong phép tin xa laze).

Ché phim sol khi, ching han dé sir dung qua duong xong hit, ¢6 thé chira dung
dich hodc hdn dich min cta hoat chét trong dung moi dugc dung. Dang bao ché sol khi
¢6 thé duoc trinh bay & dang lidu don hoic da lidu trong vét chira dugc han kin, c6 thé
1a mot dng thude hodc dang dng thudc thay thé dé st dung véi thiét bi khi dung hoic
thiét bi x0ng hit. Theo cach khac, vét chira duoc han kin 6 thé 14 thiét bi phan tan don
vi nhu thiét bi x6ng hit don lidu hodc thiét bi phan tan sol khi dwgc lip van dinh lidu

(thiét bi x6ng hit dinh lidu).

Néu dang liéu chira chét phan tan sol khi, né s& chira mot chét diy thich hop
nhu khi nén, carbon dioxit hodc chit ddy hitu co nhu hydroflocarbon (HFC). Chét ddy
HFC thich hop bao g&”)m 1,1,1,2,3,3,3-heptaflopropan va 1,1,1,2-tetrafloetan. Dang lidu
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sol khi ciing c¢6 thé & dang binh xit dang bom. Sol khi didu ap co thé chira dung dich
hodc hén dich hoat chat. Dang bao ché nay c6 thé can phai két hop ta duoc ching han,
ddng dung méi va/hodc chat hoat dong bé mit dé cai thién dic tinh phan tén va do
ddng nhét cia dang bao ché hdn dich. Dang bao ché dung dich c6 thé cin phai thém

ddng dung mdi nhu etanol.

Dbi voi duge phém thich hop va/hodc dugc bao ché @ sur dung qua dudng
xdng hit, duoc phdm c6 thé & dang duoc phdm bot khd c6 kha ning xong hit. Duoc
phém nay cé thé chira bot nhu lactoza, glucoza, trehaloza, mannitol hodc tinh bot, hop
chét c6 cong thire (I) hodc mudi duge dung cta nd (t6t hon 14 ¢ dang kich thudce tiéu
phén giam, chang han & dang dugc micro héa), va tlly ¥ mot chét diéu bién dic diém
nhu L-leuxin hodc axit amin khac va/hodc mudi ki loai cta axit stearic nhu magie hodc
canxi stearat. TSt hon 13, duge pham xdng hit dang bot kho chira hdn hop bot khd gdbm
¢6 lactoza ching han lactoza monohydrat va hgp chét cé cong thic (I) hoic mudi duoc
dung cua nd. Dugce phém nay co thé dugc st dung cho bénh nhéan st dung thiét bi
thich hop nhu thiét bi DISKUS®, dugc phin phdi béi GlaxoSmithKline ching han,
dugc md ta trong tai licu GB 2242134 A.

Hop chét c¢6 cong thic (1) va mudi duge dung cta ching c6 thé duoc bao ché &
dang bao ché 1ong dé phan phdi tir thiét bi phan phdi dich 16ng, ching han thiét bi
phén phdi dich long ¢6 voi phun qua d6 mot lugng xac dinh dang bao ché 16ng s& dugc
phan tan sau khi 4p dung mét Iuc vao co ché ddy cta thiét bj phan phdi dich long. Céc
thiét bi phan phdi dich 16ng thong thuong dugc cung cip véi mot khoang chira nhidu
lidu dinh trude cua dang bao ché long, lidu lwong c6 thé phan tan duge sau khi day.
Vi phun c6 thé dugc thiét ké dé vira véi 16 miii ctia nguoi sir dung dé phan phéi kiéu
xit dich 16ng vao khoang mii. Thiét bi phan phéi dich 1éng dugc mo ta trong tai ligu

W02005/044354 Al.

Luong c6 hi€u qua diéu tri cta hop chét c6 cong thirc (I) hoac mubi duoc dung
cua né s€ phu thudc vao mot sb yéu td bao g@)m, ch'fmg han, tudi va thé trong cua dbi
tugng, tinh trang can didu tri va muc dd nghiém trong ctia n6, ban chét ctia dang bao
ché, va dudng dung, va cudi ciing 1 theo y kién cta bac si. Trong duoc phim, mdi don
vi lidu dé st dung qua duong miéng hodc ngoai duong tiéu hoa thuong chira tir 0,01

dén 3000mg, tét hon 14 0,5 dén 1000mg hop chit c6 cong thire (I) hodc mudi dugc
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dung ctia né duoc tinh theo bazo tw do. Mdi don vi lidu dé st dung qua duong mili
hodc xong hit thuong chira tir 0,001 dén 50mg, tét hon 13 0,01 dén 5mg hop chit co

cong thire (I) hodc mubi duoc dung ctia nd, dugec tinh theo bazo tu do.

Hop chit c6 cong thire (I) va mudi duge dung cia ching cé thé duge sir dung
theo liéu hang ngay (cho bénh nhén 16n), ching han, lidu ding qua duong miéng hodc
ngoai dudng tiéu héa tir 0,01lmg dén 3000mg mot ngay hozc 0,5 dén 1000mg mot
ngdy, hodc liéu ding qua dudng mili hodc xong hit tir 0,001 dén 50mg mot ngay hodc
0,01 dén 5mg mot ngay hop chit co cong thire (I) hodc mudi duge dung clia no, tinh
theo dang bazo tu do. Luong nhu vay c6 thé 1a mot lidu duy nhit mot ngay hoic thong
thudng 12 mot sb 1idu chia (nhu hai, ba, bdn, nim hozc sdu) mdt ngay sao cho téng lidu
hang ngay la nhu nhau. Luong c6 hiéu qua mudi duge dung ctia hop chit, c6 thé duoc

xac dinh 1a ty 1€ cua luong c6 hiéu qua cua hgp chét ¢6 cong thire (I).

Do d6, sang ché dé cap dén dugce pham chua (a) hop chét ¢6 cong thire (I) hodc
mudi duoc dung cua né véi luong nim trong khoang tir 0,01 dén 3000mg, va (b) mot
hodc nhiu chit mang, chit pha lodng va/hodc t4 duoc duge dung vé6i lugng nim trong

khoang tir 0,1 dén 2g.

Hop chit c6 cong thie (I) va mudi duge dung ctia ching ¢ thé duoc sir dung
riéng biét hodc clung v6i cac hoat chit diéu tri khic. Phép diéu tri két hop theo sang
ché bao gdm viéc str dung it nhat mdt hop chét ¢6 cong thire (I) hodc mudi duge dung
ctia no, va viéc st dung it nhét mot hoat chit dugc dung khéc. Tét hon, néu phép diéu
tri két hop theo sang ché bao gdm viée st dung it nhit mot hop chat c¢6 cong thic (1)
hoic mudi duge dung cta né, va it nhit mot hoat chat diéu tri khac. Hop chét ¢6 cong
thire (I) va mudi duge dung cua chung, va cac hoat chit diéu tri khac c6 thé dugc st
dung cung v&i nhau trong mot dugc phém hodc riéng biét va, khi dugc st dung riéng
biét c6 thé st dung ddng thoi hodc theo thir tur bat ky. Lwong hop chét ¢6 cong thire (1)
va mudi duoe dung cua ching, va hoat chat diéu tri khac va thoi gian st dung tuong
dbi s& duoc lua chon dé thu duogc tac dung diéu tri két hop mong mudn. Do d6, theo
mdt khia canh khac, sang ché dé cap dén hdn hop bao gdm hop chét c6 cong thire (I)
hodc mudi duogc dung cta n6 va it nhéit mét hoat chét diéu tri khac. Theo mét phuong
4n sang ché dé cap dén duoc phim hdn hop bao gbm hop chét c¢6 cong thuc (I) hodc

mudi dugce dung cia nd cung véi mot hoac nhiéu hoat chat di€u tri khac.
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Do d6, theo mot khia canh, hop chét ¢6 cong thue (I) va dugc phém theo séang
ché co thé duoc st dung cung véi hodc bao gém mot hodc nhiéu hoat chat diéu tri
khac, chiang han dugc chon tir khang sinh, khing virut, glucocorticosteroit, chét dbi

khéng muscarinic va chat cht van beta-2.

C6 thé hiéu rang khi hop chat c6 cong thirc (I) va mubdi duoc dung cia ching
dugc st dung ciing v6i cac hoat chat didu tri khac, chiing thudng duoc sir dung theo
duong xOng hit, trong tinh mach, qua duong miéng hodc trong mii, sao cho dugc
pham c6 thé duoc st dung theo cing mot duong dung. Theo céch khac, céc thanh
phin riéng biét ctia duge phdm c6 thé duoc sir dung theo cac dudng dung khac nhau.

Theo mdt phuong 4an, sang ché dé cap dén hdn hop bao gdm mot hodc hai hoat
chét diéu tri khc.

S& 1a rd rang dbi voi chuyén gia trong linh vuc k¥ thuét nay 1, khi can cac hoat
chét didu tri khac co thé duoc st dung & dang mudi, chéng han mudi kim loai kiém
hodc mudi amin hoic mubi cdng axit, hodc tién duoc chét, hodc este, chéng han este
alkyl thip, hoic solvat, ching han hydrat, dé t6i wu héa hoat tinh va/hosic do 4n dinh
va/hodc cac dac diém vat ly, nhu d6 tan, ciia hoat chét. Tuong tu, néu cén, hoat chit co
thé dugc sir dung & dang tinh khiét vé mit quang hoc.

Hdn hop néu trén c6 thé duge st dung & dang dugc phim va do d6 sang ché dé
cap dén dugc phdm bao gébm hdn hop néu trén cing véi chét pha lodng hodc chit

mang dugc dung.

Vi du thuc hién sang ché

Hop chét ¢ cong thie (I) c6 thé duge bao ché theo phuong phéap néu dudi day
hodic bang phwong phép tuong tw. Do d6 phén céc chét trung gian va vi du dudi day
chi ¢6 muc dich mé ta quy trinh bao ché hop chét c6 cong thire (I) va khong duge coi

la lam gidi han pham vi cla sang ché theo bét ky mot cach nao.
Thong tin thtr nghiém chung

TAt c& nhiét do trong phan nay déu 1a °C.

Danh muc viét tit

TLC - sic ky 16p méng
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- axit axetic

- axetyl clorua

- pyridin p-toluensulfonat
- diclometan

- 1,2-dicloetan

- Diisopropylcarbodiimit

- N,N-diisopropyletylamin
- N,N-dimetylformamit

- 4-dimetylaminopyridin

- 9H-floen-9-ylmetyl)oxy]carbonyl

-O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluronium

hexaflophosphat

-O-(Benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat

- dietyl ete
- etyl axetat
- di-isopropyl ete

- cAu hinh tuyét d6i

-2,4-bis(4-metoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4-disulphit

- axetonitril

- metanol

- thoi gian luu

- tetrahydrofuran
- nhiét d phong

- paladi trén cacbon
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LC/MS chi phén tich bang HPLC dugc tién hanh trén hai loai thiét bi:

a) trén cdt Supelcosil LCABZ+PLUS (Bum, 3,3cm x 4,6mm ID) tach rtra bang
HCO2H 0,1% va amoni axetat 0,01M trong nu¢c (dung moi A), va 95% axetonitril va
0,05% HCO7H trong nudc (dung modi B), st dung gradient tach rira sau 0-0,7 phut
0%B, 0,7-4,2 phat 0—100%B, 4,2-5,3 phut 100%B, 5,3-5,5 phut 100—0%B véi toc
do dong 1a 3ml/phut. Phd khdi (MS) duoc ghi lai trén may do khéi phd Fisons VG
Platform st dung qué trinh ion hoéa duong phun dién tich [(ES+ve dé tao ra ion phén tir

[M+H]" va [M+NH4]*] hodc ion &m hoa phun dién tich [(ES-ve dé tao ra ion phén tir

[M-H]-]. S& liéu phan tich tir thiét nay dugc dua ra theo dinh dang sau: [M+H]* hoic
[M-H]-.

b) trén cot Chromolith Performance RP 18 (100 x 4,6mm id) tach rira bang 0,01M
amoni axetat trong nudc (dung mdi A) va 100% axetonitril (dung moéi B), sit dung
gradient tach rtra sau 0-4 phat 0 —100% B, 4-5 phut 100% B vdéi toc do dong
5ml/phut. Phd khdi (MS) dugc ghi lai trén mdy do khéi phd micromass Platform-LC
sir dung qua trinh ion hoa duong hoa hoc 4p luc khi quyén [AP+ve dé tao ra ion phan
tr MH'] hodc qua trinh ion héa &m héa hoc ap Iuc khi quyén [AP-ve dé tao ra ion
phan tor (M-H)"]. S6 liéu phan tich tir thiét nay duoc dua ra theo dinh dang sau:
[M+H]+ hodc [M-H]- dung trude 1a chit viét tit APCI dé phan biét giita hai ngudn
phan tich khéi phd.

LC/HRMS: HPLC phén tich duoc tién hanh trén cot Uptisphere-hsc (3um 33 x 3mm
id) tach rtra bang 0,01M amoni axetat trong nuée (dung mdi A) va 100% axetonitril
(dung moi B), st dung gradient tach rtra sau 0-0,5 phut 5% B, 0,5-3,75 phuat 5—100%
B, 3,75-4,5 100% B, 4,5-5 100->5% B, 5-5,5 5% B & toc do dong 1,3ml/phut. Phd
khdi (MS) duoc ghi lai trén may khéi phd micromass LCT st dung qué trinh ion héa
duong phun dién tich [ES+ve dé tao ra ion phan tt MH'] hodc qua trinh ion héa 4m

phun dién tich [ES-ve dé tao ra ion phan tor (M-H)-].

Phwong phap bao ché tur dong khéi luong 16n HPLC ding dé chi phwong phép trong
do6 vat liéu duoc tinh ché bang sic ky 16ng hiéu ning cao trén co6t HPLCABZ+ 5Sum
(5cm x 10mm i.d.) véi HCOoH 0,1% trong nudc va 95% MeCN, 5% nudce (0,5%
HCO»,H) str dung gradient tach rtra: 0-1,0 phut 5%B, 1,0-8,0 phut 5—30%B, 8,0-8,9
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phut 30%B, 8,9-9,0 phut 30—95%B, 9,0-9,9 phut 95%B, 9,9-10 phat 95—0%B & toe
do dong 8ml/phut. May thu phén doan Gilson 202-fraction dugc kich hoat bdi mdy

khéi phd VG Platform Mass Spectrometer dé phét hién khéi lugng can quan tam.

Phé Proton NMR (‘H NMR) dugc ghi & nhiét ¢ moi trudng trén may khdi phd Bruker
Avance 300 DPX st dung dung méi 1a chudn noi va su chuyén ddi héa hoc proton
dugc thé hién theo ppm trong dung mdi dugc chi ra. Cac chir viét tit sau ddy dugc sir
dung dé nhan tin hiéu NMR: s = don, d = gép doi, t = glp ba, q = gdp bdn, dd = gip
d6i hai 14n, m = gdy nhiéu lan.

TLC (sic ky 16p mong) 14 st dung dia TLC dugc ban bdi Merck dugc pht silica gel
60 F254.

Vi du 1: 2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-
a][1,4]benzodiazepin-4-yl]-N-etylaxetamit

\f

N
AN
N
“...-““ N \/
ST
6] N 0

—

Cl

Dung dich axit [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetic (bao ché xem phén chét trung gian
1) (16,0g, 40mmol) trong THF & RT dugc bd sung DIEA (14ml, 80mmol) sau d6 14
HATU (30,4g, 80mmol). Hon hop phan tng dugc khudy trong 3 gi® & nhiét d nay va
etylamin (40ml, 2M trong THF, 80mmol) dugc bd sung. Hon hop duogc khudy trong
48 gio trudce khi dugce cd ddc & ap sut gidm. San pham thd duge phan tan trong nudc
va chiét bang DCM. Lép hitu co duoc 1am kho trén Na, SOy, loc va ¢d dic trong chan
khong. Chét rén thd dugc tinh ché bing sic ky trén SiO, (DCM/MeOH 95/5) va chat
rén hinh thanh duoc tai két tinh trong MeCN. Chét rin sau d6 dugc hoa tan trong
DCM va két ttia bing i-Pr,O dé tao ra hop chit tiéu dé (8g, 47% hiéu suit) & dang chat

rdn mau trang.

R = 0,48 (DCM/MeOH: 90/10). Mp >140°C (tr& thanh dang gdm). 'H NMR (300

MHz, CDCls) §7,53-7,47 (m, 2H), 7,39 (d, ] = 8,9 Hz, 1H), 7,37-7,31 (m, 2H), 7,20
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(dd, J =2,9 va 8,9 Hz, 1H), 6,86 (d, ] = 2,9 Hz, 1H), 6,40 (m, 1H), 4,62 (m, 1H), 3,80
(s, 3H), 3,51 (dd, J = 7,3 va 14,1 Hz, 1H), 3,46-3,21 (m, 3H), 2,62 (s, 3H), 1,19 (t, T =
7,3 Hz, 3H). LC/MS: m/z 424 [M(°C1)+H]", Rt 2,33 phut.

Chét trung gian 1: [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-

a][1,4]benzodiazepin-4-yl]axit axetic

YN\N
N—7/
P as
o =N 0

Cl

Dung dich metyl [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetat (bao ché xem phén chit trung gian
2) (28¢g, 68mmol) trong THF (450ml) ¢ RT dugc b6 sung NaOH IN (136ml,
136mmol). Hdn hop phan tng duoc khudy & nhiét d nay trong 5 gid trude khi duoc
1am lanh va d4p tét bing HCI 1N (136ml). THF dugc loai bé & ap suat giam va 16p
nuéc duoc chiét béng DCM. Lép hitu co duge lam kho trén Na,SOy, loc va cd dédc ¢
ap sudt giam. Chét rén tho duoc tai két tinh trong CH;CN dé tao ra hop chit tiéu dé
(23,9g, 89% hiéu suit) & dang bot mau vang nhat. 'H NMR (300 MHz, CDCl;) §7,55-
7,48 (m, 2H), 7,41 (d, J = 8,9 Hz, 1H), 7,38-7,31 (m, 2H), 7,22 (dd, J = 2,9 va 8,9 Hz,
1H), 6,90 (d, J = 2,9 Hz, 1H), 4,59 (dd, J = 6,9 va 6,9 Hz, 1H), 3.81 (s, 3H), 3,70 (dd, J
=6,9 va 25,7 Hz, 1H), 3,61 (dd, ] = 6,9 va 25,7 Hz, 1H), 2,63 (s, 3H). LC/MS: m/z
397 [IM(*3C)+H]", Rt 2,11 phut.

Chét trung gian 2: Metyl [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetat

\(N\N
N—/
(L™
0 —N 0

Cl
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Metyl [(3S)-2-[(1Z)-2-axetylhydrazino]-5-(4-clophenyl)-7-(metyloxy)-3H-1.4-
benzodiazepin-3-yl]axetat tho (bao ché xem phan chét trung gian 3) (34g, 79mmol)
dugc phan tan trong THF (200ml) va AcOH (200ml) dugc bd sung ¢ RT. Hon hop
phan tmg dugc khudy & nhiét do ndy qua dém trudce khi duoce b dic dén kho. Phan du
duoc phén tan trong NaHCOs bdo hoa va chiét bang DCM. Lép hitu co duge 1am kho
trén Na,SO,, loc va ¢d dic trong chan khong. Chét ran thd dugce tinh ché bang sic ky
trén Si0, (DCM/MeOH: 90/10) dé tao ra hop chét tiéu dé (28g, 86% hiéu suét) & dang

bot mau vang.

'H NMR (300 MHz, CDCly) 67,54-7,47 (m, 2H), 7,40 (d, J = 8,8 Hz, 1H), 7,37-7,31
(m, 2H), 7,22 (dd, J = 2,8 va 8,8 Hz, 1H), 6,89 (d, J = 2,8 Hz, 1H), 4,61 (dd, ] = 6,4 va
7,8 Hz, 1H), 3,82 (s, 3H), 3,78 (s, 3H), 3,66 (dd, J = 7,8 va 16,9 Hz, 1H), 3,60 (dd, J =
6,4 va 16,9 Hz, 1H), 2,62 (s, 3H). LC/MS m/z 411 [M(**C)+H]", Rt 2,88 phut.

Chét trung gian 3: Metyl [(3S5)-2-[2-axetylhydrazino]-5-(4-clophenyl)-7-(metyloxy)-
3H-1,4-benzodiazepin-3-yl]axetat

N—/
Oy
o =N o

Cl

Hon dich metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-thioxo-2,3-dihydro-1H-
1,4-benzodiazepin-3-yl]axetat (bao ché xem phin chit trung gian 4) (30,2g,
77,7mmol) trong THF (800ml) & 0°C duoc bd sung hydrazin monohydrat (11,3ml,
233mmol) timg giot. Hdn hop phan tng dugc khudy trong 4 gitr & nhiét do tir 0°C dén
15°C trude khi duoc lam lanh dén 0°C. E;N (32,4ml, 230mmol) sau d6 duoc thém tir
tir vao va AcCl (16,3ml, 230mmol) dugc bd sung timg giot. Hon hop duge dé cho dat
dén RT va khudy trong 1 gir sau d6 duoc dap tit bang nudc va cd dic & 4p suit giam.
Lop nude dugce chiét béng DCM va 16p hitu co dugce lam khd trén Na,SOy, loc va co

dac trong chan khong dé tao ra hop chét theo tiéu dé (34g, 100% hiéu sudt) duoc sir
dung ma khong can tinh ché thém. LC/MS: m/z 429 [M(*Cl)+H]T, Rt 2,83 phiit.
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Chét trung gian 4: Metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-thioxo-2,3-dihydro-
1H-1,4-benzodiazepin-3-yl]axetat

Cl

Hén dich P4S; (85,82, 190mmol) va Na,CO; (20,5g, 190mmol) trong 1,2-DCE
(1,5 L) & RT dugc khudy trong mdt gid trude khi metyl [(3S)-5-(4-clophenyl)-7-
(metyloxy)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl]axetat (bao ché xem phin
chat trung gian 5) (40g, 107mmol) duoc bd sung. Hon hop hinh thanh duoc khudy &
65°C trong 4 gid trude khi duoc lam lanh va loc. Chét rin dugc rira bing DCM va
dich loc duogc rira béng NaHCO; bdo hoa. Lép hitu co dugce lam kho trén Na,SOy, loc
va cd dic & ap sudt giam. Hop chit tiéu dé duoc két tha tir hdn hgp DCM/i-Pr,0 va
loc. Dich loc duge ¢d dic va tinh ché bang sic ky nhanh (DCM/MeOH: 98/2) dé tao ra
md mé san phdm khéac. Hop chét tiéu dé thu dugc bing cach két hop hai phan doan

(30,2g, 73%) & dang bot mau vang. LC/MS: m/z 389 [M(*>CI)+H]*, Rt 3,29 pht.

Chét trung gian 5: Metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-o0x0-2,3-dihydro-1H-

1,4-benzodiazepin-3-yl]axetat

Cl
Dung dich metyl Nl-[2-[(4-clopheny1)cacbonyl]-4-(mety10xy)phenyl]-Nz-
{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-asparaginat thd (bao ché xem phan chit
trung gian 6) (st dung 0,2mol) trong DCM (500ml) duoc bd sung Et;N (500ml,
3,65mol) va hdn hop hinh thanh dugc hodi luu trong 24 gio trudc khi duge co dic.
Amin tho hinh thanh duoc hoa tan trong 1,2-DCE (1,5 L) va AcOH (104ml, 1,8mol)

duoc bd sung can than. Hon hop phan tng dugc khudy & 60°C trong 2 gid trudce khi
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duoc ¢6 dic trong chan khong va dugc hoa tan trong DCM. Lép hitu co duge rira bing
HCI 1N va 16p nuée duge chiét bing DCM (x3). Lop hitu co duge rira hai 1an bang
nuéc, va nuée mudi, lam kho trén Na,SO,, loc va ¢d dic ¢ ap sudt giam. Chét rin tho
duoc tai két tinh trong MeCN tao ra hop chat tiéu dé (51g) & dang chit rin mau vang
nhat. Dich loc ¢6 thé duge c6 dic va dugce tai két tinh trong MeCN dé tao ra 10g Chét
trung gian 9 (tdng s&: 61g, 69% hiéu sudt dua trén chét trung gian 12). Ry = 0,34
(DCM/MeOH: 95/5). LC/MS m/z 373 [M(’Cl)+H]*, Rt 2,76 phut.

Chét trung gian 6: Metyl Nl-[2-[(4—clophenyl)cacbonyl]-4-(mety10xy)pheny1]-N2-
{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-asparaginat
0

MCOZMe

NH

O NHFmoc
\O @)

Cl

Hoén hop metyl N-{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-aspartyl clorua
(duge bao ché trong J. Org. Chem. 1990, 55, 3068-3074 va J. Chem. Soc. Perkin
Trans. 1 2001, 1673-1695) (221g, 0,57mol) va [2-amino-5-(metyloxy)phenyl](4-
clophenyl)metanon (bao ché xem phén chit trung gian 7) (133g, 0,5mol) trong CHCl;
(410ml) duoc khudy & 60°C trong 1,5 gid trude khi duge lam lanh va c6 dic & ap suét
gidm va st dung ma khong can tinh ché thém. LC/MS: m/z 613 [M(PCl)+H]", Rt =
3,89 phut.

Chét trung gian 7: [2-amino-5-(metyloxy)phenyl](4-clophenyl)metanon
NH,
~0 O @)

Cl
Dung dich 2-metyl-6-(metyloxy)-4H-3,1-benzoxazin-4-on (bao ché xem phan
chit trung gian 8) (40,0g, 0,21mol) trong hdn hop toluen (560ml)/ete (200ml) & 0°C

duoc bd sung timg giot dung dich 4-clophenylmagie bromua (170ml, 1M trong Et,O,
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0,17mol). Hdn hop phan tng dugc dé cho dat dén RT va khudy trong 1 gid trude khi
duogc dap tit bang HCI IN. Lép nude dugce chiét bang EtOAc (3 x) va 16p hitu co duogc
rira bing nude mudi, lam kho trén Na,SOy, loc va co dic & ap sudt giam. Hop chat thd
dugc hoa tan trong EtOH (400ml) va HCI 6N (160ml) dugc bd sung. Hon hop phan
tng duoc hdi luu 2 gid trude khi duge ¢d dic & ap sudt giam. Chét rén hinh thanh
duge loc va rira hai 1dn bang ete trude khi duoc phéan tan trong EtOAc va trung hoa
bing NaOH 1IN. Lép nude duoc chiét bing EtOAc (3 x) va 16p hitu co dugc rira bing
nude mudi, lam kho trén Na,SO,, loc va cd dic & ap suét gidm. Hop chét tiéu dé thu
dugc & dang chét rin mau vang (39g, 88 % hiéu suit) duoc str dung ma khong can tinh

ché thém.

Chét trung gian 8: 2-metyl-6-(metyloxy)-4H-3,1-benzoxazin-4-on

Dung dich 5-metoxyanthranilic axit (7,8g, 46,5mmol) dugc hdi luu trong axetic
anhydrit (60ml) trong 2 gid 15 phat trude khi duge lam lanh va ¢6 dic ¢ 4p sudt giam.
Phan du tho duge cd dic hai 14n khi c6 mit toluen trude khi duge loc va duge ria
bing ete dé tao ra hop chét tiéu d& (6,82, 77% hiéu suit) & dang chét rin mau be;
LC/MS: m/z 192 [M+H]", Rt 1,69 phut.

Bao ché hop chit tham chiéu dé sir dung trong c4c thtr nghiém sinh hoc

Théng tin thir nghiém vé phwong phap LC-MS A va B dugc dé cap theo sang

ché 14 nhu sau:
LC/MS (phuong phép A) dugc tién hanh trén cdt Supelcosil LCABZ+PLUS (3um,
3,3cm x 4,6mm ID) tach rira bing HCOoH 0,1% va amoni axetat 0,01M trong nuéc
(dung mdi A), va 95% axetonitril va 0,05% HCO7H trong nudc (dung moi B), sir dung
gradient tich rira sau 0-0,7 phut 0%B, 0,7-4,2 phat 0—100%B, 4,2-5,3 phut 100%B,
5,3-5,5 phut 100—0%B véi tc do dong 1a 3ml/phit. Ph6 khdi (MS) duoc ghi lai trén
may do khéi phé Fisons VG Platform st dung qua trinh ion hoa duong phun dién tich

[(ES+ve dé tao ra ion phéan t& [M+H]" va [M+NH4]%] ho#c ion 4m héa phun dién tich
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[(ES-ve d& tao ra ion phan tr [M-H]-]. S6 lidu phan tich tir thiét nay dugc dua ra theo
dinh dang sau: [M+H]" hodc [M-H]".

LC/MS (phuong phap B) duoc tién hanh trén cot Sunfire C18 (30mm x 4,6mm i.d.
3,5um duong kinh dong goéi) ¢ 30°C, tach rira bang dung dich axit strifloaxetic trong
nuge 0,1% theo thé tich (dung méi A) va dung dich axit trifloaxetic trong axetonitril
0,1% theo thé tich (dung mdi B) st dung gradient tach rtra sau 0-0,1min 3%B, 0,1-
4,2min 3 — 100% B, 4,2-4,8min 100% B, 4,8-4,9min 100-3%B, 4,9 — 5,0min 3% B ¢
téc do dong 3ml/phut. Qué trinh phat UV 14 tin hiéu trung binh tir bude séng 210nm
dén 350nm va phd khbi duoc ghi lai trén may phd khéi st dung qua trinh ion héa phun
dién tich duong. Sé liéu ion héa duoc lam tron dén s6 nguyén gan nhat.

LC/HRMS: HPLC phén tich dugc tién hanh trén cot Uptisphere-hsc (3um 33 x 3mm
id) tach rira bang 0,01M amoni axetat trong nudc (dung mdi A) va 100% axetonitril
(dung mo6i B), str dung gradient tach rira sau 0-0,5 phut 5% B, 0,5-3,75 phat 5—100%
B, 3,75-4,5 100% B, 4,5-5 100—5% B, 5-5,5 5% B & tdc d6 dong 1,3ml/phit. Phd
khdi (MS) duge ghi lai trén méay khdi phd micromass LCT st dung qua trinh ion hoa
duong phun dién tich [ES+ve dé tao ra ion phan t MH'] hoidc qué trinh ion hdéa 4m
phun dién tich [ES-ve dé tao ra ion phan tir (M-H)-].

TLC (sic ky 16p méng) sir dung dia TLC ctia Merck dugc phu silica gel 60 F254.

Ky thuét sic ky silica bao gdbm k¥ thuat tu dong (Flashmaster hodc Biotage SP4) hodc
sic ky bang tay trén (SPE) hodc cot sic ky nhanh dugc nhoi bang tay.

Hop chit tham chiéu A: 2-metyl-6-(metyloxy)-4H-3,1-benzoxazin-4-on

Dung dich 5-metoxyanthranilic axit (Lancaster) (41,8g, 0,25mol) dugc hdi luu
trong axetic anhydrit (230ml) trong 3,5 gi¢ trude khi dugc cd dic ¢ ap sut giam. Hop
chét thd duogc co dic hai 1an khi c6 mit toluen trude khi duoc loc va rira hai 1an bé'mg
ete dé tao ra hop chét tiéu dé (33,7g, 71% hiéu suét)é dang chét rén mau nau; LC/MS
(phuong phap A): m/z 192 [M+H]", Rt 1,69 phut.

Hop chét tham chiéu B: [2-amino-5-(metyloxy)phenyl](4-clophenyl)metanon
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NH,
~0 O @)

Cl

Dung dich 2-metyl-6-(metyloxy)-4H-3,1-benzoxazin-4-on (dé bao ché xem hop
chét tham chiéu A) (40,0g, 0,21mol) trong hdn hop toluen/ete (2/1) (760ml) & 0°C
duoc bd sung timg giot dung dich 4-clophenylmagie bromua (170ml, 1M trong Et,0,
0,17mol). Hon hop phan tng duge dé cho dat dén nhiét do phong va khudy trong 1 gid
truée khi duoc dip tit bang HCI IN (200ml). Lép nudc duge chiét bang EtOAc (3 x
150ml) va 16p hitu co duogc ria béng nuée mudi (100ml), lam kho trén Na,SO,, loc va
cd dic & ap sudt giam. Hop chét thd duge hoa tan trong EtOH (400ml) va HCI 6N
(160ml) duoc bd sung. Hon hop phan tmg dugc hdi luu 2 gid trude khi duoc o dic
dém mot ph?m ba thé tich. Chét rin hinh thanh dugc loc va rira hai 1an béng ete trudc
khi duoc phan tan trong EtOAc va trung hoa bing NaOH IN. Lép nude duge chiét
bang EtOAc (3 x 150ml) va 16p hitu co duge ria bing nudc mudi (150ml), lam khod
trén Na,SO,, loc va ¢ dic & ap sudt giam. Hop chét tiéu dé thu duge & dang chét ran
mau vang (39g, 88 % hiéu sudt); LC/MS (phuong phép A): m/z 262 [M+H]+, Rt 2,57
phut.

Hop chit tham chiéu C: Metyl N'-[2-[(4-clophenyl)cacbonyl]-4-(metyloxy)phenyl]-
N%-{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-asparaginat
0

)\/\COQMe

N

Ao
O NHFmoc
\O O

Cl

Metyl N-{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-aspartyl clorua (Int. J. Peptide
Protein Res. 1992, 40, 13-18) (93g, 0,24mol) dugc hoa tan trong CHCI; (270ml) va [2-
amino-5-(metyloxy)phenyl](4-clophenyl)metanon (dé bao ché xem hop chat tham
chiéu B) (53 g, 0,2mol) duogc bd sung. Hon hop hinh thanh dugc khuéy ¢ 60°C trong 1

gi¢r trude khi duoge 1am lanh va c6 dac dén 60% theo thé tich. Ete duoc bd sung & 0°C
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va chét két tia hinh thanh duogc loc va bo di. Dich loc duoc cd dic & ap suét giam va
str dung ma khéng can tinh ché thém.

Hop chit tham chiéu D: Metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-oxo-2,3-dihydro-
1H-1,4-benzodiazepin-3-yl]axetat

H O
N
(0 ™
o —N o

Cl

Dung dich Metyl N1-[2-[(4-clophenyl)cacbonyl]-4-(metyloxy)phenyl]-N2-
{[(9H-fluoren-9-ylmetyl)oxy]cacbonyl}-L-a-asparaginat (& bao ché xem hop chit
tham chiéu C) (stt dung 0,2mol) trong DCM (500ml) duoc bd sung EtsN (500ml,
3,65mol) va hdn hop hinh thanh duge hdi luu 24 gio trude khi duge cd dic. Amin tho
hinh thanh dugc hoa tan trong 1,2-DCE (1,5 L) va AcOH (104ml, 1,8mol) dugc bd
sung can than. Hdn hop phan tng duoc khudy 60°C trong 2 gid trwde khi duge o dic
trong chan khong va dugc hoa tan trong DCM. Lép hitu co dugc rira bing HCI IN va
16p nude duoc chiét baing DCM (x3). L6p hitu co dugc rira hai 14n bang nude, va nudc
mubi, 1am kho trén Na,SOy, loc va cd dic & ap sudt giam. Chét ran tho duoc tai két
tinh trong MeCN tao ra hogp chét tiéu dé (51g) & dang chit rin mau vang nhat. Dich
loc ¢6 thé duge co dic va duoc tai két tinh trong MeCN dé tao ra thém 10g san phém

mong mubd Ry = 0,34 (DCM/MeOH: 95/5).
HRMS (M+H)" duge tinh déi voi CjoH,5 CIN,04 373,0955; xem 373,0957.

Hop chit tham chiu E: Metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-thioxo-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl]axetat

H S
N
(L ™
o =N 0

Cl
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Hdn dich P4Sy, (36,1g, 81,Immol) va Na,COs (8,6g, 81,1mmol) trong 1,2-DCE
(700ml) & nhiét do phong duoc khudy trong 2 gio trudc khi metyl [(3S)-5-(4-
clophenyl)-7-(metyloxy)-2-o0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl]axetat (dé bao
ché xem hop chét tham chiéu D) (16,8g, 45,Immol) duoc bd sung. Hon hop hinh
thanh duge khudy & 70°C trong 2 gid trude khi dugc 1am lanh va loc. Chét rin dugc
rira hai 14n bang DCM va dich loc dugc rira bing NaHCO; bdo hoa va nudec mudi. Lop
hitu co dugce 1am kho trén Na,SOy, loc va cd dic ¢ ap suét gidm. San phém thd duoc
tinh ché bang séc ky nhanh trén silica gel (DCM/MeOH: 99/1) dé tao ra hop chét tidu
d& (17,2g, 98% hiéu suit) & dang chat rin mau vang. LC/MS (phuong phép A): m/z
389 IM(°Cl)+H]T, Rt 2,64 phut
HRMS (M+H)" duge tinh dbi vi CioH,57 CIN,O5S 389,0727; xem 389,0714.

Hop chét tham chiéu F: Metyl [(3S)-2-[2-axetylhydrazino]-5-(4-clophenyl)-7-
(metyloxy)-3H-1,4-benzodiazepin-3-yl]axetat

Hl\ll/ko
N
H
(L o™
o —N o

Cl

Hon dich Metyl [(3S)-5-(4-clophenyl)-7-(metyloxy)-2-thioxo-2,3-dihydro-1H-
1,4-benzodiazepin-3-yl]axetat (dé bao ché xem hop chit tham chiéu E (9,0g,
23,2mmol) trong THF (300ml) & 0°C dugc bd sung hydrazin monohydrat (3,4ml,
69,6mmol) timg giot. Hon hop phan tmg dugc khudy trong 5 gio & nhiét do tir 5°C dén
15°C truée khi duge 1am lanh dén 0°C. Et;N (9,7ml, 69,6mmol) sau d6 dugce thém tur
tr vao va axetyl clorua (7,95ml, 69,6mmol) duoc bd sung timg giot. Hon hop duoc dé
dat dén nhiét do phong trong 16 gid trude khi duge cd dac & ap sudt giam. San phdm
thé dugc hoa tan trong DCM va dugc rira bang nudce. Lép hitu co duge 1am kho trén
Na,S0O,, loc va cd dic trong chan khong dé tao ra hop chit theo tiéu dé (9,7g, 98%
hiéu sudt) duoc str dung ma khong can tinh ché them. Ry = 0,49 (DCM/MeOH: 90/10).
Hop chét tham chiéu G: Metyl [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-

[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetat
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Metyl  [(3S)-2-[(1Z)-2-axetylhydrazino]-5-(4-clophenyl)-7-(metyloxy)-3H-
1,4-benzodiazepin-3-yl]axetat (¢ bao ché xem hop chit tham chiéu F) thd (st dung
19,7g) dugc phén tan trong THF (100ml) va AcOH (60ml) dugc bd sung & nhiét do
phong. Hon hop phan tmg duoc khudy & nhiét do nay trong 2 ngay trude khi dugc co
dac ¢ 4p suét gidm. Chét ran thdé duoc duoc nghién trong i-Pr,O va loc dé tao ra hop

chét tiéu dé (8,7g, 91% trong 3 budc) & dang chit rin mau trdng nhat.
HRMS (M+H)" duoc tinh ddi v6i Cy HygCIN,O; 411,1229; xem 411,1245.

Hop chét tham chiéu H: [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axit axetic

YN\N
N—/
O ‘\\\\\YOH
o =N 0

cl

Dung dich Metyl [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetat (dé bao ché xem hop chit tham
chiéug)(7,4g, 18,1mmol) trong THF (130ml) & nhiét do phong duoc bd sung NaOH
IN (36,2ml, 36,2mmol). Hon hop phan g dugc khuéy & nhiét do nay trong 5 gio
truge khi duoc dép tit bing HCI 1N (36,2ml) va ¢d dic trong chan khong. Nude duge
b sung va 16p nude dugce chiét baing DCM (x3) va 16p hitu co duge 1am kho trén
Na,SOy,, loc va cd dac & ap sudt giam dé tao ra hop chét tiéu dé (7g, 98% hiéu sudt) &

dang chat ran mau vang nhat.
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Hop chét tham chiéu I: 1,1-dimetyletyl [5-({[(4S)-6-(4-clophenyl)-1-metyl-8-
(metyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-
yl]axetyl}amino)pentyl]carbamat

Cl

Hon hop [(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-
a][1,4]benzodiazepin-4-yl]axit axetic (dé bao ché xem hop chit tham chiéu H) (1,0g,
2,5mmol), HATU (1,9g, 5mmol) va DIPEA (0,88ml, 5mmol) dugc khudy for 80 phit
& nhiét 6 phong, hdn hop nay duge bd sung 1,1-dimetyletyl (4-aminobutyl)carbamat
(1,05ml, 5,0mmol, co6 san tir Aldrich). Hon hop phan tng duogc khue“iy ¢ nhiét do
phong trong 2 gidt trude khi duge ¢d dic. Phan du duoc hép thu vao diclometan va
duoc rira bang HCI IN. Lép nude duge chiét bang diclometan hai lan. Lép hitu co
duogc ria bé'mg IN natri hydroxit, sau d6 1a dung dich natri clorua bdo hoa, lam kho
trén natri sulphat va c¢d ddc. Phin du dugc tinh ché bing sic ky nhanh trén silica st
dung diclometan/ metanol 95/5 dé tao ra hop chat tiéu dé ¢ dang chat rdn mau vang

(1,2g). LC/MS (phuong phap A): rt = 3,04 phut.

Hop chét tham chiéu J: N-(5-aminopentyl)-2-[(4S)-6-(4-clophenyl)-1-metyl-8-
(metyloxy)-4H-[1,2,4]triazolo[4,3-a][ 1,4 ]benzodiazepin-4-yl]axetamit trifloaxetat

X3
g
Gl

cl .TFA

H
\7/N

Dung dich 1,1-dimetyletyl [5-({[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-
4H-[1,2,4]triazolo[4,3-a][ 1,4 ]benzodiazepin-4-yl]axetyl }amino)pentyl]carbamat (dé
bao ché xem hop chét tham chiéu H) (0,2g, 0,34mmol) trong diclometan (3ml) duoc
bd sung axit trifloaxetic (0,053ml, 0,68mmol) timg giot & 0°C. Hon hop phéan (g
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duoc khudy trong 3 gio tir 0°C dén nhiét d6 phong. Hon hop phin ting duoce cd dic

dén kho dé tao ra hop chét tiéu dé ¢ dang diu mau vang c¢6 tinh hiit &m (200mg)
LC/MS (phuong phép A): rt = 2,33 phut.
HRMS (M+H)" duge tinh ddi v6i CysHygCINGO, 481,2119; xem 481,2162.

Hop chét tham chiéu K: HOn hop dong phan 5- va 6- clia Alexa Fluor 488-N-(5-
aminopentyl)-2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-[1,2,4]triazolo[4,3-

a][1,4]benzodiazepin-4-yl]axetamit

N-(5-aminopentyl)-2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]axetamit trifloaxetat (d& bao ché xem
hop chét tham chiéu J) (7,65mg, 0,013mmol) dugc hoa tan trong N,N-
Dimetylformamit (DMF) (300 pl) va dugc thém vao este Alexa Fluor 488 carboxylic
axit sucxinimidyl (5mg, 7,77 pmol, hdn hop dong phan 5 va 6, cua Invitrogen, s6 san
phdm A-20100) trong 6ng ly tim Eppendorf. Bazo Hunig (7,0ul, 0,040mmol) dugc bd
sung va hon hop duoc trén lic qua dém. Sau 18 gid, hon hgp phan tmg duge lam bay
hoi dén kho va phan du duge tai hoa tan trong DMSO/nuéc (50%, <1ml téng so),
duoc tai 1én cot Phenomenx Jupiter C18 va tanh rira bang gradient 95% A: 5% B dén
100% B (A = axit trifloaxetic 0,1% trong nudc, B= TFA 0,1%/axetonitril 90%/nudc
10%) & téc do dong 10ml/phut trong 150 phut. Cac phan doan chua tinh khiét duoc két
hop va tai tinh ché st dung phuong phdp twong tw. Céc phan doan dugc két hop va
lam bay hoi dé tao ra hdn hop theo tiéu dé (2,8mg) 1a hdn hop 2 chat dong phan ving.
LC/MS (phuong phap B):, MH+ = 999, rt = 1,88phut.

Phuong phéap thtr nghiém sinh hoc
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Thir nghiém lién két di huéng huyng quang

Dic tinh lién két cia hop chét c6 cong thire (I) v6i Bromodomain 2, 3 va 4

duoc danh gia sir dung thir nghiém lién két di huéng huynh quang.

Protein Bromodomain, phdi tir huynh quang (hop chét tham chiéu K) va hop
chét thir nghiém & céc ndng d6 khic nhau duoc U ving nhau dé tao cin bang nhiét
dong hoc ¢ diéu kién khong co hop chat thir nghiém, phdi tr huynh quang duge lién
két dang ké (>50%) va khi ndng do ciia chét trc ché manh 13 da, tinh di huéng cua phdi

tr huynh quang chua lién két 1a khac biét dang ké so v6i gid tri lién két.

Tét ca sb lidu duge chuin hoa dén trung binh ctia 16 giéng dbi ching néng do
cao va 16 giéng dbi chung ndng do thip trén mdi dia. Puong cong 4 tham sb sau day
duoc su dung:
y=at+((b—a)/(1+(10"x/10"c)™d)

Trong d6 ‘a’ 1a gid tri tdi thiéu, ‘b’ 1a do dbc Hill, ‘c> 12 pIC50 va d’ 1a gia tri
t6i da.

Bromodomain tai td hop ctia nguoi (Bromodomain 2 (1-473), Bromodomain 3
(1-435) va Bromodomain 4 (1-477)) dugc biéu hién trong té bao E.coli (trong vecto
pET15b) v6i dudi His ¢ ddu N. Bromodomain dugc gém His duoc chiét tir té bao
E.coli st dung lysozym 0,Img/ml va siéu dm. Sau d6, Bromodomain dugc tinh ché
bing sfc ky 4i luc trén cot HisTRAP HP, tach rira bing grdient tuyén tinh Imidazole
10 dén 500mM, trén 20 Cv. Qua trinh tinh ché tiép theo dugc thuc hién bang phuong

phép séc ky cot loai trir kich thude cip dd bao ché trén cot Superdex 200. Protein tinh

khiét dugc bao quan & -80°C trong HEPES 20mM pH 7,5 va NaCl 100mM.

Quy trinh dbi v6i Bromodomain 2: T4t ca cac thanh phan dugc hoa tan trong thanh
phdn dém bao gdbm HEPES 50mM pH7,4, NaCl 150mM va CHAPS 0,5mM véi nong
do cubi cung ciia Bromodomain 2, 75nM, phéi tir huynh quang 5nM, 10ul hdn hop
phén tng duoc b sung str dung thiét bi nhé giot micro vao giéng chtra 100nl ndng do
khac nhau cua hop chét thir nghiém hoic chit din thubc DMSO (ndng d6 cudi cling
1%) trong dia vi chudn do Greiner thé tich thip mau den 384 giéng va duoc lam cin
bang trong t6i 60 phut & nhiét do phong. Gid tri hi huéng huynh quang duoc doc trong
Envision (Aex= 485nm, AEM = 530nm; Dichroic -505nM).
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Quy trinh ddi v6i Bromodoamin 3: T4t ca cac thanh phan dugc hoa tan trong thanh
phén dém bao gdm HEPES 50mM pH7,4, NaCl 150mM va CHAPS 0,5mM véi ndng
do cubi cung ctua Bromodomain 3 75nM, phdi tir huynh quang 5nM. 10 ul hén hop
phan tmg duoc bd sung str dung thiét bi nhé giot micro vao giéng chira 100nl ndng do
khac nhau cua hop chét thtr nghiém hodc chat din thubc DMSO (ndng dd cubi cliing
1%) trong dia vi chudn dd Greiner thé tich thdp mau den 384 giéng va dugc 1am can
bang trong tdi 60 phut & nhiét d6 phong. Gi tri hi huéng huynh quang dugc doc trong
Envision (Aex= 485nm, AEM = 530nm; Dichroic -505nM).

Quy trinh ddi véi Bromodomain 4: Tét ca cac thanh phan duoc hoa tan trong thanh
phdn dém bao gdm HEPES 50mM pH7,4, NaCl 150mM va CHAPS 0,5mM véi nong
d6 cudi cing cia Bromodomain 4 75nM, phéi tr huynh quang 5nM. 10 ul hdn hop
phan tng duge bd sung sir dung thiét bj nho giot micro vao giéng chtra 100n] ndng do
khac nhau ctia hop chét thtr nghiém hodc chit dén thuéc DMSO (ndng d6 cubi cling
1%) trong dia vi chuén do Greiner thé tich thip mau den 384 giéng va duge lam can
bang trong t6i 60 phut & nhiét dd phong. Gia tri hi huéng huynh quang dugc doc trong
Envision (Aex= 485nm, AEM = 530nm; Dichroic -505nM).

Hop chét theo vi du 1 c6 gid tri pIC50 > 6,0 trong mdi thtt nghiém BRD2, BRD3 va
BRD4 néu trén.

Thir nghiém ndng dd TNFa trong mau toan phan dugce kich thich bai LPS

Qua trinh hoat hoa cac té bao don nhan bdi chat chi van thu thé TLR (toll-like
receptor) nhu lipopolysaccarit (LPS) cua vi khudn s& gdy ra qud trinh san xudt chat
trung gian gdy viém chu chdt nhu TNFa. Con dudng ndy da duogc coi 1a quan trong d6i

vGi qué trinh bénh sinh cda rat nhiéu bénh ty mién va roi loan gay viém.

Hop chét thtr nghiém duoc pha lodng dé tao ra mot khoang ndng do thich hop
va lul cua dung dich pha lodng duoc thém vao céac giéng cua dia 96 giéng. Sau khi
thém mau toan phén (130ul) vao dia, dia s& dugc u ¢ 37°C (5% CO2) trong 30 phut
trude khi thém 10ul LPS 2,8ug/ml, dugc pha lodng trong RPMI 1640 toan phan (ndng
do cudi cung =200ng/ml), dé tao ra ton thé tich 1a 140ul/giéng. Sau khi 1 tiép trong 24
gid & 37°C, 140ul PBS dugc thém vao mdi giéng. Dia duge gan kin, lc trong 10 phut
va sau d6 ly tAm (2500 vong/phut x 10 phut). 100ul dich ndi dugc ldy ra va nong do
TNFa duge x4c dinh bing thir nghiém mién dich (thuong bing k§ thuat MesoScale
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Discovery) ngay lap tirc hodic sau khi bao quan & -20°C. Pudng cong dap tng lidu ddi

véi tung hop chét duge dung tu sb litu va gié tri IC50 dugc tinh.
Hop chit theo vi du 1 ¢6 gia tri pIC50 > 6,0 trong thtr nghiém trén.

S6 liéu trén da ching to ring hop chét theo vi du 1 duoc thir nghiém trong thir
nghiém trén da e ché qué trinh san xudt chét trung gian gdy viém cha chét TNFa.
Diéu nay chi ra rang hop chét theo sang ché co dic tinh chdng viém manh, va c6 thé

¢ loi ich trén 1&m sang trong di€u tri roi loan viém.
Mau chudt bi nhiém ndi ddc t6 trong mau

Liéu cao ndi do td (lipopolysaccarit ciia vi khuan) duge st dung cho dong vat
dé tao ra hoi chimg séc bao gdbm dép tmg viém manh, mit diéu hoa chirc ning tim
mach, suy phi tang va cudi ciing 14 chét. Kiéu dap tng nay 1a rat gidng voi tinh trang
nhim tring huyét va séc nhiém khuin & ngudi, trong d6 dap tng ctia co thé véi qua

trinh 1ay nhiém vi khuin c6 thé gy nguy hiém dén tinh mang.

Dé thir nghiém hop chit c6 cong thie (I) va mubi duoc dung ctia ching, cac
nhoém gdm & chudt nhit duc Balb/c duge tiém vao phic mac 6 bung liéu gy chét 1a
15mg/kg LPS. 90 phut sau, chudt dugc tiém tinh mach chit din thudc (20%
xyclodextrin 1% etanol trong nuéc cét) hoic hop chét thtr nghiém (10mg/kg). Mic do

song sot cia dong vat nghién ctru dugc theo ddi vao ngdy thi 4.

Sé lugng dong vat nghién ciru séng s6t vao ngay 4 (téng cta nhiéu thir nghiém

lap lai)
Chét din thude 4166  (6%)
Hop chit theo vi du 1 24/56 (52%)

S liéu nay chi ra ring hop chit theo vi du 1 dugc thir nghiém da lam tang kha
niang séng soét ctia ddng vat nghién ctru mot cach dang ké sau khi ding qua dudng tiém
tinh mach. Diéu nay chi ra ring hop chét c6 cong thiic (I) ¢6 tdc dung manh 1én dép
ung viém & nguoi.

T4t ca 4n phim, bao gdbm nhung khong chi gi6i han & patent va don patent,

duoc vién dan trong ban md ta déu c¢6 muc dich tham khéo.
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YEU CAU BAO HOQ
1. Hop chit c¢6 cong thic (I) 1a 2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-etylaxetamit
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hodc mubi ctia né.

2. Hop chit ¢6 cong thire (I) 1a 2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][ 1,4]benzodiazepin-4-yl]-N-etylaxetamit
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3. Hop chét c6 cong thirc (I) 1a 2-[(4S)-6-(4-clophenyl)-1-metyl-8-(metyloxy)-4H-
[1,2,4]triazolo[4,3-a][ 1,4]benzodiazepin-4-yl]-N-etylaxetamit
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4. Dugc phdm chua hop chét c6 cong thire (I) hozic mudi duoc dung cta no theo diém

2 va mdt hodc nhiéu chét mang dugc dung, chét pha loang hoic ta dugc.

5. Dugc phdm chira hop chit c¢6 cong thirc (I) theo diém 3 va mot hodc nhiéu chét

mang duoc dung, chit pha lodng hoic ta duoc.
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