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(57) Sang ché dé cap dén cac hop chat vong 16n c6 cong thire chung (I):

0
nhu duoc mo ta va xac dinh trong ban mo ta, va cac phuong phap diéu ché chung. Cac
hop chét nay 13 hitu hiéu dé diéu tri va/hodc phong ngira cac réi loan, cu thé 1 cac rdi loan
ting sinh qua mirc va/hodc cac bénh nhiém do virut gy ra va/hodc cac bénh tim mach.
Sang ché cling dé cap dén duoc pham chira cac hop chat nay. Ngoai ra, sang ché con dé
cap dén cac hop chat trung gian hitu dung trong viéc diéu ché cac hop chét co cong thirc
chung (I) néu trén.
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Linh vue k§ thuéat dwge dé cap

Sang ché d& cap dén cac hop chét vong 16n c6 cong thirc chung (I) nhu duoc
mo ta va xac dinh & day, va cac phuong' phép diéu ché ching. Céac hop chit nay la
hiru hiéu @& didu tri va/hodc phong ngira cac rdi loan, cu thé 1a cac rdi loan ting sinh
qua murc va/hodc cdc bénh nhiém do virut gdy ra va/hodc cac bénh tim mach. Ngoai
ra, sang ché con d& cép dén cac hop chét trung gian hitu dung trong viéc didu ché céc

hop chét ¢ cong thirc chung (I) néu trén.
Tinh trang ky thuit cia sang ché

Ho protein kinaza phu thudc xyclin (cyclin-dependent kinaza: CDK)) bao gbm
c4c thanh vién ma 1a cac chit didu hoa cht chét ctia chu trinh phan chia té bao (cta
CDK chu trinh t& bao), va tham gia vao qua trinh didu hoa sy phién ma gen (cua
CDK phién ma), va gém ca cac thanh vién c6 céc chirc ning khac. Cac CDK yéu ciu
su hoat hoa két hop véi dudi don vi xyclin didu hoa. Cac CDK chu trinh té bao
CDKl/xyclih B, CDKZ/xyclin A, CDK2/xyclinE, CDK4/xyclinD, va CDK6/xyclinD
dugc hoat hoa theo tuln ty dé dua t& bao vao va qua chu trinh phan chia té bao. Céc
CDK phién md CDK9/xyclin T va CDK7/xyclin H didu hoa hoat tinh cia
ARNpolymeraza II qua sy phosphoryl héa ving dau carboxy (carboxy-terminal
domain: CTD). Yéu t6 phién ma duong tinh b (Positive transcription factor b: P-
TEFD) 14 heterodime cua CDK9 va mot trong bbn dbi tac xyclin, xyclin T1, xyclin
K, xyclin T2a hodc T2b.

Trong khi d6 CDK9 (S6 gen 1025 trong Ngin hang gen NCBI (NCBI
GenBank Gene ID 1025)) chi lién quan dén sy didu hoa phién ma, CDK7 tham gia
bd sung vao su diéu hoa chu trinh t& bao nhu 13 kinaza hoat héa CDK (CDK-
activating kinaza: CAK).

Su phién ma cua cac gen bang ARN polymeraza II dugc khoi dau bang su lap
rap cia phtrc hop tidn khéi dau tai ving khéi diém va sy phosphoryl héa cta Ser 5

va Ser 7 cta CTD bing CDK7/xyclin H. DPbi v6i phan chinh cia cic gen ARN
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polymeraza II chAm dat sy phién md mARN sau khi n6 di chuyén 20-40 nucleotit
doc theo khudn ADN. Su tam dimg gin khéi diém ctia ARN polymeraza II duge qua
trung gian boi cac yéu t6 kéo dai chudi polypeptit 4m tinh va duoc hiéu nhu 1a co
ché kiém so4t chinh dé diéu hoa su biéu hién cua cac gen cam tng nhanh dép tng
vé6i rat nhiéu loai kich thich (Cho et al., Cell Cycle 9, 1697, 2010). P-TEFb c6 lién
quan chit yéu dén viéc khic phuc sw tam dimg gin khéi diém cia ARN polymeraza
II va lién quan dn su chuyén tiép thanh tinh trang kéo dai san sinh bing su
phosphoryl héa cia Ser 2 cia CTD ciing nhu bang su phosphoryl héa va vo hoat hoa

cac yéu td kéo dai chudi polypeptit 4m tinh.

Hoat tinh cua ban than PTEFb duoc diéu hoa béng mdt sb co ché. Khoang
nira s6 PTEFb té bao tdn tai trong phirc hop khong hoat tinh véi ARN nhén nhé 7SK
(7SK small nuclear RNA: 7SK snRNA), protein lién quan dén La 7 (La-related
protein 7: LARP7/PIP7S) va céc protein cdm Ung dugc bang hexametylen bis-
axetamit 1/2 (hexametylene bis-axetamit inducible proteins 1/2: HEXIM1/2, He et
al., Mol Cell 29, 588, 2008). Ntra s6 PTEFD con lai ton tai trong phtrc hgp hoat tinh
chtra protein vung bromo Brd4 (bromodomain protein Brd4) (Yang et al., Mol Cell
19, 535, 2005). Brd4 tuyén dung PTEFb qua tuwong tac vé6i cac histon dugc axetyl
hoa dén cac ving chromatin dugc mdi dé phién ma gen. Cach khac 13, qua viéc
twong tirc voi céc chit diéu hoa 4m tinh va dwong tinh ctia né, PTEFb dugc duy tri &
trang thai cAn bing chirc ning: PTEFb dugc lién két véi phirc hop 7SK snRNA thé
hién ngudn chira tir 46 PTEFb hoat tinh c¢6 thé dwoc giai phong dua trén nhu ciu cua
sy phién ma té bio va sy ting sinh t& bao (Zhou & Yik, Microbiol Mol Biol Rev 70,
646, 2006). Hon nita,

hoat tinh cia PTEFb dugc diéu hoa bing cac stra ddi sau dich ma bao gdm su
phosphoryl hoéa/de-phosphoryl hoéa, sy ubiquitin héa, va sy axetyl hoa (dugc xem
trong Cho et al., Cell Cycle 9, 1697, 2010).

Hoat tinh khir diéu hoa cua heterodime PTEFb dbi v6i hoat tinh CDK9
kinaza dugc két hop v6i nhiéu bénh 1y & ngudi nhu céc bénh ting sinh qua muc (vi

du, bénh ung thu), cac bénh nhiém do virut giy ra hodc cac bénh tim mach:

Bénh ung thu duge dé cap nhu 1a rdi loan ting sinh qua muc dugc gian tiép
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© boi su mét can bing giita ting sinh va chét té bao (chét té bao theo chuong trinh
(apoptosis)). Cac mic cao cua cac protein ho Bcel-2 chéng chét té bao theo chwong
trinh dwgc phat hién trong nhiéu khdi u & ngudi va giai thich cho su séng kéo dai ctia
céc té bao khdi u va sy khang tri lidu. Su &rc ché hoat tinh kinaza ciia PTEFb duoc
chtrng minh 13 1dm giadm hoat tinh phién ma ctia ARN polymeraza II din dén su suy
giam sd protein chéng chét t& bao theo churong trinh khong sdng 1au, dic biét 13 Mcl-
1 va XIAP, tai thiét 14p kha nang trai qua su chét té bao theo chuong trinh cia céc té
bao khdi u. Mot sb cac protein khac két hop vé6i kidu hinh khéi u bién dbi (nhu cac
san phdm phién ma gen d4ap tmg v6i NF-kB, Myc, cac kinaza nguyén phén) 13 cac
protein khong séng 1au hodc duge ma héa bang cic san phim phién mi khong sdng
1au ma nhay v&i hoat tinh ARN polymeraza II giam dugc qua trung gian bang su tic
ché PTEFb (xem trong Wang & Fischer, Trends Pharmacol Sci 29, 302, 2008).

Nhiéu virut dwa vao co ché phién ma cuia té bao chi dé phién ma hé gen cua
chinh ban than ching. Trong trudong hop HIV-1, ARN polymeraza II dugc tuyén
dung vao vung khoi diém trong LTR virut. Protein hoat héa virut (Tat) lién két véi
cac san phim phién ma virut méi sinh va khic phuc sy tam dimg gan khéi diém cia
ARN polymeraza II bing su tuyén dung ciia PTEFb, didu nay lam thuc diy su kéo
dai phién ma. Hon nita, protein Tat lam gia ting phan PTEFb hoat tinh bang cach
thay thé cac protein trc ché PTEFb HEXIM1/2 trong phitc hgp 7SK snRNA. S6 liéu
gin day da chi ra ring su (rc ché hoat tinh kinaza ctia PTEFb 1a du dé phong bé sy
sao chép HIV-1 & céc ndng d6 trc ché kinaza ma 1 khong gay doc hai té bao dbi véi
cac té bao chil (xem trong Wang & Fischer, Trends Pharmacol Sci 29, 302, 2008).
Tuong tu, su tuyén dung PTEFb bdi cac protein virut da dugc bdo cédo dbi véi cac
virut khac nhu virut Epstein-Barr két hop véi bénh ung thu té bao B, trong do
protein EBNA2 nhdn khing nguyén tuong tic véi PTEFb (Bark-Jones et al.,
Oncogene, 25, 1775, 2006), va virut T-lymphotropic typ 1 cua ngudi (HTLV-1),
trong d6 chét hoat héa phién ma Tax tuyén dung PTEFb (Zhou et al., J Virol. 80,
4781, 2006).

Bénh tim to, phan ing thich nghi cua tim d6i vé6i ap luc va su qua tai co hoc

(cang thing huyét dong luc, vi dy, chimg ting huyét 4p, chiing nhdi mau co tim), c6
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thé dan dén, trong khoang thdi gian dai, bénh suy tim va tir vong. Bénh tim to dugc
chirng minh 14 c¢6 két hop véi sy ting hoat tinh phién ma va su phosphoryl héa CTD
RNA polymeraza II & céc té bao co tim. PTEFb duoc phat hién 1a dugc hoat hda
bang su phan ly ra khoéi phirc hgp 7SK snRNA/HEXIM1/2 khong hoat tinh. Cac phat
hién nay da goi y su trc ché dugc ly dbi véi hoat tinh kinaza ctia PTEFb s& 1a phuong
phéap tri li€u dé diéu tri bénh tim to (xem trong Dey et al., Cell Cycle 6, 1856, 2007).

Tém lai, nhiéu tuyén déu hiéu da goiy rﬁng su e ché chon loc dbi véi hoat
tinh CDK9 kinaza ctia heterodime PTEFb (= CDK9 va mdt trong bon dbi tac xyclin,
xyclin T1, xyclin K, xyclin T2a hodc T2b) biéu thi phuong phap méi dé diéu tri cac
bé&nh nhu bénh ung thu, cdc bénh virut, vd/hodc cdc bénh tim. CDK9 thudc ho gém it
nhét 13 kinaza c6 lién quan chit ché véi nhau trong d6 phan nhém CDK chu trinh té
bao thuc hién nhiéu vai trd trong viéc diéu hoa su tdng sinh t€ bao. Do d6, su déng
trc ché cac CDK chu trinh t& bao (vi du, CDKl/xyclin B, CDK2/xyclin A,
CDK2/xyclinE, CDK4/xyclinD, CDK6/xyclinD) va CDK9, dugc cho 1a tic ddng dén
cac mo ting sinh thong thudng nhu niém mac rudt, cic co quan bach huyét va sinh
huyét, va céc co quan sinh san. Dé t6i da hoa bién tri lidu cua cac chit tc ché CDK9

kinaza, cac phan tir c6 d¢ chon loc cao dbi v6i CDKO 1a can thiét.

Céc chét e ché CDK noéi chung ciing nhu cac chit (e ché CDK9 dugc md ta

trong mot sO cac cong bo khac nhau:

Ca W02008129070 va WO02008129071 déu md ta cic aminopyrimidin dwoc
thé hai 14n & vi tri 2,4 1am céc chét (¢ ché CDK néi chung. Mot s6 trong sb cac hop
chit ndy ciing dugc khing dinh rang c6 thé tac dung 1an lugt nhu 14 cac chit (e ché
CDK9 chon loc (W02008129070) va nhu 13 cic chit (rc ché CDK5 (W02008129071),
nhung sb lidu ICsp CDK9 (W02008129070) hoic ICso CDK5 (W02008129071) cu thé
khong duoc thé hién. Cac hc nay khong chira nguyén tir flo & vi tri s& 5 cta nhén
pyrimidin.

W02008129080 boc 10 cac aminopyrimidin dugc thé hai 14n & vi tri 4,6 va
chimg minh ring cac hop chit nay thé hién hiéu qua trc ché d6i v6i hoat tinh protein
kinaza cta nhiéu protein kinaza khac nhau, nhu CDK1, CDK2, CDK4, CDKS5, CDK6
va CDKO, vé6i su wu tién 13 trc ché CDK9 (vi du 80).
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W02005026129 boc 10 cac aminopyrimidin dugc thé hai 14n & vi tri 4,6 va
chimg minh ring cac hop chit nay thé hién hiéu qua trc ché dbi véi hoat tinh protein

kinaza cta nhiéu protein kinaza khéc nhau, cu thé 1a CDK2, CDK4, va CDKO.

WO 2009118567 bdc 10 cac dan xuét pyrimidin va [1,3,5]triazin lam cac chét e
ché protein kinaza, cu thé 13 CDK2, CDK7 va CDKO.

WO02011116951 boc 16 cac din xuét triazin duoc thé 1am cac chit trc ché CDK9

chon loc.

WO02012117048 boc 16 cac din xuét triazin duoc thé hai 14n 1am cac chit Gc ché

CDKO9 chon loc.

WO02012117059 bdc 16 cac dan xut pyridin dugc thé hai 14n 1am cac chét tc
ché CDKO9 chon loc.

W02012143399 bdc 16 cac 4-aryl-N-phenyl-1,3,5-triazin-2-amin dugc thé 1am

cac chét trc ché CDKO9 chon loc.

Patent chau Au sé EP1218360 B1, tuong tmg v6i cong bd don cip patent My sd
US2004116388A1, patent My s6 US7074789B2 va W02001025220A1, md ta cac dan
xudt triazin 1am cac chit (e ché kinaza, nhung khong boc 16 cac chit trc ché CDK9

chon loc hodc ¢6 hi€u luc.

W02008079933 boc 16 cac dan xudt aminopyridin va aminopyrimidin va viéc
stt dung chung lam céc chdt wc ché CDK1, CDK2, CDK3, CDK4, CDKS5, CDKS6,
CDK?7, CDK8 hoic CDKO.

WO02011012661 mb ta céc din xudt aminopyridin hitu dung 1am céc chat tc
ché CDK.

W02011026917 bdc 16 cac carboxamit thu duge tir cac 4-phenylpyridin-2-amin
duge thé 1am céc chét trc ché dbi véi CDKO.

W02012066065 bdc 16 cac phenyl-heterorayl amin lam cac chét @rc ché doi véi
CDK9. Mirc @ chon loc déi véi CDK9 so véi cac chit tuong tw CDK khac 1a duge wu
tién, tuy nhién phan boc 16 sb liéu trc ché CDK lai bi han ché ddi véi CDK 9. Cac h¢

vong hai vong khong duoc boc 10 gén v6i vi tri C4 cla nhan pyrimidin. Trong nhém
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duoc gén v6i C4 cua nhan pyrimidin, cic alkoxy phenyl c6 thé dugc dé cap nhu 1a
duoc tinh dén, nhung khéng c6 goi y vé cach thé cu thé dugc dic trung bing nguyén tir
flo duoc gin véi CS5 ciia vong pyrimidin, va anilin & C2 cua pyrimidin, dic trung béi
nhom sulfonyl-metylen dugc thé & vi tri meta. Céc hop chét dugc thé hién trong céc vi
du thuong dugc dic trung bdi nhém xycloalkyl duoc thé 1am R! nhung khong c6
phenyl.

W02012066070 boc 16 céc hop chat 3-(aminoaryl)-pyridin 1am céc chét trc ché
d6i véi CDK9. Nhan biaryl bét budc gdbm hai vong heteroaromatic.

WO02012101062 bdc 16 cac hop chét bi-heteroaryl duge thé dic trung boi nhan
2-aminopyridin 1am cac chét tic ché d6i véi CDK9. Nhan biaryl bat budc gdm hai vong
heteroaromatic.

W02012101063 bdc 10 cac carboxamit thu dugce tir cac 4-(heteroaryl)-pyridin-
2-amin dugc thé 1am cac chit trc ché d6i voi CDKO.

WO 2012101064 boc 16 cac hop chét N-axyl pyrimidin biaryl 1am céc chét e
ché dbi véi CDKO.

WO 2012101065 boc 10 cac hop chit pyrimidin biaryl 1am cac chét rc ché ddi
v6i CDK9. Nhén biaryl bit buéc gdm hai vong heteroaromatic.

WO 2012101066 bdc 10 cac hop chit pyrimidin biaryl 1am cac chét trc ché dbi
v6i CDK9. Su thé R! ciia nhém amino gén v6i nhan heteroaromatic chi han ché &
c4c nhém khong thom ma khéng bao gdm ca cic phenyl dugc thé. Hon nita, nhan
biaryl bt budc gdm hai vong heteroaromatic.

WO 2011077171 bdc 16 cac din xudt aminopyrimidin dwgc thé hai lan & vi tri
4,6 1am cac chét &rc ché dbi véi CDKO.

WO 2014031937 bdc 1 céc din xubt aminopyrimidin dugc thé hai 1an & vi tri
4,6 1am céc chit trc ché dbi véi CDKO.

WO 2013037896 bdc 16 céc 5-flopyrimidin dwoc thé hai 1an 1am cac chét e
ché chon loc dbi véi CDKO.

WO 2013037894 bdc 16 cac din xudt 5-flopyrimidin duge thé hai 14n chira
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nhém sulfoximin 1am céc chét &e ché chon loc d6i véi CDKO.

Wang et al. (Chemistry & Biology 17, 1111-1121, 2010) m6 ta cc chit uc
ché CDK phién ma 2-anilino-4-(thiazol-5-yl)pyrimidin, cic chit nay thé hién hoat
tinh chdng ung thu & cic miu dong vat.

WO 2014060376 boc 16 cac din xuét 4-(ortho)-flophenyl-5-flopyrimidin-2-yl
amin dugc thé chira nhom sulfon 1am céc chit e ché chon loc dbi véi CDKO.

WO 2014060375 bdc 16 cac din xuét 5-flo-N-(pyridin-2-yl)pyridin-2-amin
dugc thé chira nhém sulfon 1am céc chét tre ché chon loc d6i véi CDKO.

WO 2014060493 boc 16 cac din xudt N-(pyridin-2-yl)pyrimidin-4-amin dugc
thé chira nhém sulfon 1am céc chét e ché chon loc d6i véi CDKO.

WO 2014076028 boc 16 cac din xult 4-(ortho)-flophenyl-5-flopyrimidin-2-yl
amin duoc thé chtta nhém sulfoximin 1am cac chét wc ché chon loc ddi véi CDKO.

WO 2014076091 boc 16 cac din xuét 5-flo-N-(pyridin-2-yl)pyridin-2-amin
duoc thé chtra nhém sulfoximin 1am céc chét e ché chon loc dbi véi CDKO.

WO 2014076111 bdc 16 cac din xudt N-(pyridin-2-yl)pyrimidin-4-amin dugc
thé chira nhém sulfoximin 1am céc chit trc ché chon loc ddi v6i CDKO.

WO 2015001021 bdc 16 cac din xuét 5-flo-N-(pyridin-2-yl)pyridin-2-amin
chtra nhém sulfoximin 1am cac chét &rc ché chon loc d6i véi CDKO.

W02004009562 bdc 16 cac chét trc ché kinaza triazin dugc thé. Pdi véi cac hop
chét duge chon, c4c s liéu thir nghiém CDK1 va CDK4 duoc thé hién nhung sb lidu
thir nghiém CDK9 khong dugc thé hién.

W02004072063 md ta cac pyrol dugc thé bang heteroaryl (pyrimidin, triazin)
1am céc chét tc ché dbi véi cac protein kinaza nhu ERK2, GSK3, PKA hoidc CDK2.

W02010009155 bdc 16 cac din xuét triazin va pyrimidin lam céc chét trc ché
d6i v6i histon deaxetylaza va/hodc cac kinaza phu thugc xyclin (CDK). Dbi v6i cac

hop chét dugc chon, s6 lidu thir nghiém CDK?2 duge md ta.

W02003037346 (twong tng v6i patent My s6 US7618968B2, US7291616B2,
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cong bd don yéu ciu cip patent My sb US2008064700A1, US2003153570A1) dé cap
dén cac aryl triazin va cic tmg dung ciia né, bao gbm dé rc ché hoat tinh cia axit
lysophosphatidic axyltransferaza beta (LPAAT-beta) va/hodc su ting sinh cua céc té

bao nhu cac té bao khoi u.

W02005037800 bdc 16 cac anilino-pyrimidin dugc thé bing sulfoximin lam
cac chit Gc ché dbi véi VEGFR va CDK kinaza, cu thé 1a VEGFR2, CDKI va
CDK2, cac hop chét nay khéng c6 vong thom truc tiép lién két v6i vong pyrimidin
va c6 nhém sulfoximin tryc tiép lién két v6i nhom anilin. S6 liéu CDK9 khong duge

boc 10.

W02008025556 md ta cac carbamoyl sulfoximit c6 nhan pyrimidin, hitu dung
1am cac chét tc ché kinaza. Sé liéu CDK9 khong duogc thé hién. Khéng c6 phén tir nao

c6 nhan flopyrimidin dwoc 14y 1am vi du dai dién.

W02002066481 mb ti cac din xuét pyrimidin 1am cac chét trc ché kinaza phu

thudc xyclin. CDK9 khong dugce néu va s6 liéu CDK9 khéng duoc thé hién.

W02008109943 lién quan dén cac hop chét phenyl aminopyri(mi)din va viéc st
dung ching lam céc chét trc ché kinaza, cu thé 13 1am céc chét trc ché JAK2 kinaza.
Céc vi du cu thé chu yéu tap trung vao cac hop chét c6 nhan pyrimidin.

W02009032861 mé ta céc pyrimidinyl amin dwoc thé 1am cac chét (rc ché INK
kinaza. Céc vi du cu thé chu yéu tap trung vao céc hop chit c6 nhan pyrimidin.

W02011046970 lién quan dén cac hop chét amino-pyrimidin 1am céc chét trc
ché d@bi véi TBKL va‘hogc IKK epsilon. Cac vi du cu thé chu yéu tap trung vao cac
hop chit c6 nhan pyrimidin.

WO02012142329 lién quan dén cac hop chit amino-pyrimidin 1am cAc chét trc
ché dbi véi TBKL va/hoic IKK epsilon.

W02012139499 boc 16 c4c anilino-pyrimidin dwoc thé bing ure 1am cac chét trc
ché dbi véi nhidu loai protein kinaza khéc nhau.

W02014106762 bdc 1 cac din xuit 4-pyrimidinylamino-benzensulfonamit 1am

cac chat trc ché doi véi kinaza-1 giong polo.
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Cac hop chét vong 16n da dugc mo ta 1am cac chét hitu dung trong tri li¢u, cu
thé 1 hitu dung d6i vdi cac protein kinaza khac nhau bao gém cac kinaza phu thudc
xyclin. Tuy nhién, c4c tai lidu dugc liét ké dudi ddy khong boc 16 cac hop chét cu thé

lam céc chéat e ché dbi véi CDKO.

WO 2007147574 boc 16 cac hop chét vong 16n-sulfonamido 1am cac chét tc
ché dbi vé6i Tie2 thé hién tinh chon loc so véi CDK2 va Aurora kinaza C, khong ké

nhitng cai khac dé diéu tri cac bénh di kém véi sy phat trién mach roi loan.

WO 2007147575 ciing boc 16 cac hop chét vong 16n-sulfonamido 1am cac
chét @rc ché d6i v6i Tie2 va KDR thé hién tinh chon loc so v6i CDK2 va PIk1, khéng

ké nhirng cai khac d€ diéu tri cac bénh di kém véi sy phat trién mach rdi loan.

WO 2006066957 / EP 1674470 ciing bdc 16 cac hop chit vong l6n-
sulfonamido 1am céc chit tc ché ddi v6i Tie2 thé hién mic d6 doc tinh té bao thip,

khong k€ nhitng cai khac de dicu tri cac bénh di kém v6i su phat trién mach roi loan.

WO 2006066956 / EP 1674469 ciing bdc 16 cac hop chét vong Ién-
sulfonamido 1am cac chét trc ché d6i véi Tie2 thé hién mirc do doc tinh té bao thép,

khong ké nhitng cai khac dé€ dicu tri cdc bénh di kém véi su phét trién mach roi loan.

WO 2004026881 / DE 10239042 bdc 16 cac dan xut pyrimidin vong 16n 1am
céc chét e ché dbi véi céac kinaza phu thudc xyclin, cu thé 1a CDK 1 va CDK2, cling
nhu VEGF-R, khong k& nhirng céi khac dé diéu tri bénh ung thu. Cac hop chét theo
sang ché khéac v6i cac hop chét duge boc 16 trong WO 2004026881 & chd duge dic
trung boi phin biaromatic bat budc trong hé vong vong 16n. Hon nita, khdng c6 hop
chit vi du ndo duge boc 10 trong WO 2004026881 c6 dic trung 1a nhom -CHa-A-R!,
trong d6 A va R! 1a nhu duoc xdc dinh cho céc hop chit c6 cong thirc (I) theo sang
ché, duoc gin véi mot trong sd hai phan thom ciia hé vong vong 16n.

WO 2007079982 / EP 1803723 bdc 10 cac benzenaxyclononaphan vong 16n
1am céc chét @rc ché nhiéu protein kinaza, vi du, cdc Aurora kinaza A va C, CDK1,
CDK2 va c-Kit, khong k& nhing céai khac @& diéu tri bénh ung thu. Cac hop chit
theo sadng ché khac véi céc hop chit dugc boc 16 trong WO 2007079982 & chd dugc

dic trung béi phan biaromatic bét budc trong hé vong vong 16n. Hon nita, cac hop
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chét theo sang ché khéng néu dic trung nhém -S(=0)(N=R?)R! dugc truc tiép gén
v6i phan phenylen ctia hé vong vong 16n nhu dugc bdc 16 trong WO 2007079982,

WO 2006106895 / EP 1710246 bdc 10 céc hop chét vong 16n-sulfoximin lam
céc chét trc ché dbi v6i Tie2 thé hién mirc do doc tinh té bao thip, khong ké nhiing

cai khac dé€ diéu tri cac bénh di kém vai sy phét trién mach roi loan.

WO 2012009309 bdc 16 cac hop chit vong 16n duge ngung tu véi cac vong

benzen va pyridin dé giam su san sinh beta-amyloit.

WO 2009132202 boc 16 cac hop chit vong 16n 1am cac chat e ché dbi véi
JAK 1, 2 va 3, TYK2 va ALK va viéc sir dung chung dé didu tri cac bénh két hop
voi JAK/ALK, bao gém bénh viém va bénh tu mién cling nhu bénh ung thu.

ChemMedChem 2007, 2(1), 63-77 md td cadc aminopyrimidin vong l6n lam
céc chét uc ché da dich CDK va VEGF-R véi hoat tinh chéng ting sinh hiéu qua.
Céc hop chit theo sang ché khic véi cac hop chét duoc bdc 16 trong cong bd & tap
chi nay & chd dugc dic trung boi phén biaromatic bét budc trong hé vong vong 16n.
Hon nita, khong c¢6 hgp chit vi du ndo dugc boc 10 trong ChemMedChem 2007,
2(1), 63-77 c6 dic trung 1a nhém -CH-A-R! trong d6 A va R! 1a nhu dugce x4c dinh
cho céac hop chét c6 cong thirc (I) theo sing ché, duoc gin voi mot trong sb hai phan

thom ctia h¢ vong vong 16n.

Mic du thue té 13 nhidu chit e ché khac nhau ddi véi cac CDK la da dugce
biét dén nhung vin cAn céc chit trc ché CDK9 chon loc dé st dung dé diéu tri cac
bénh nhu cac bénh tang sinh qua mirc, cac bénh virut, va/hodc cac bénh tim, c6 mot
hodc nhiéu wu diém so v&i cac hop chit da biét trong linh vuc nay, nhu:

e hoat tinh va/hodc hiéu qua dugc cai thién, cho phép, vi du, gidm lidu dung

e bién dang d6 chon loc kinaza c6 loi theo nhu cdu tri liéu tuong Gng

e bién dang tac dung phu dugc cai thién, nhu céc tac dung phu khong mong
mubn it hon, cuong dd cua céac tac dung phu thép hon, hoac ddc tinh (té bao)
giam

e céc tinh chét ly hoa duoc cai thién, nhu d§ hoa tan trong nudce, dich co thé, va

céc ché phim dang nuérc, vi dy, dé dung trong tinh mach
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e c4c tinh chit dugc dong hoc dugc cai thién, cho phép vi du, giam liéu ding
hoic cho phép ké hoach dung liéu d& dang hon

e thoi gian tac dung dugc cai thién, vi dy, nhd cac tinh chat dugc dong hoc
dugc cai thién va/hodc thoi gian luu tai dich duge cai thién

e san xuit dugc chét d& dang hon vi dy, bing céc quy trinh tdng hop ngin hon

hoic tinh ché dé dang hon.

Ban chit k§ thuit ciia sing ché

Muc dich cu thé cta sang ché 13 @& xuét cac chét e ché CDK9 kinaza c6 hoat
tinh chéng ting sinh dugc cai thién trén céc dong té bao khéi u, nhu HeLa, HeLa-
MaTu-ADR, NCI-H460, DU145, Caco-2, B16F10, A2780 hoic MOLM-13, so véi
céc hop chét da biét trong linh vuc nay.

Muc dich cu thé khéc cta sang ché 13 d& xuét cac chit tc ché CDK9 kinaza c6
hiéu Iyc tc ché hoat tinh CDK9 gia ting (dwoc chimg minh béi tri s6 ICso thip hon
d6i voi CDK9/xyclin T1) so v6i cac hop chét da biét trong linh vuc nay.

Muc dich cu thé khéc cta sang ché 1a d& xuét cac chit uc ché CDKO kinaza c6
hiéu luc e ché hoat tinh CDK9 gia ting & cac ndng o ATP cao so v6i cac hop chét

d3 biét trong linh vuc ndy.

Muc dich cu thé khac ctia sang ché 1a dé xuat céc chat tc ché CDK9 kinaza cé

thoi gian luu tai dich gia tdng so véi cac hop chét da biét trong linh vuc nay.

Muc dich cu th8 khéc cia sang ché 13 @ xuét cac chét e ché CDKO kinaza c6
bién dang dugc dong hoc dugce cai thién, vi du, do én dinh chuyén héa cao hon
va/hodc thoi gian ban thai cudi cling dai hon khi sit dung in vivo.

Muc dich cu thé khéc ctia sang ché 13 d& xudt cac chit e ché CDK9 kinaza c6
thoi gian tdc dung dugc cai thién, vi duy, b:?mg cac tinh chat duge dong hoc duge cai
thién va/hodc thoi gian Iuu tai dich dugc cai thién.

Muc dich khac cta sang ché 1a dé xuét cac chét rc ché CDK9 kinaza c6 mitc
d6 thAm CaCo-2 dugc cai thién va/hodc ty s6 thoat CaCo-2 duoc cai thién, so voi cac

hop chit da biét trong linh vuc nay.
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Muc dich khac cia sang ché 1a d€ xuat cac chat tc ché CDK9 kinaza c6 d9

hoa tan trong nudc dugc cai thién so v6i cac hop chit da biét trong linh vuc nay.

Muc dich khac cua sang ché 1a dé xuat cac chat irc ché CDKO9 kinaza ma, so
véi cac hop chat da biét trong linh vuc nay, c6 mic do chon loc gia ting doi voi

CDK9/xyclin T1 so v6i CDK2/xyclin E.

Hon nita, muc dich cu thé cta sang ché 1a dé xuét cac chit wc ché CDK9
kinaza ma, so v&i cac hop chit da biét trong linh vuc ndy, c6 hoat tinh chéng ting
sinh duogc cai thién trén cdc dong té bao khoi u, nhu HeLa, HeLa-MaTu-ADR, NCI-
H460, DU145, Caco-2, B16F10, A2780 hoic MOLM-13, va/hodc ¢6 hi€u lyc trc ché
hoat tinh CDK9 gia ting (dwgc ching minh bang tri s6 ICso thdp hon ddi véi
CDK9/xyclin T1), va/hodc c6 hiéu luc uc ché hoat tinh CDK9 gia ting & cac nong
do ATP cao, va/hodc c6 bién dang dugc ddong hoc dugce cai thién, vi du, do 4n dinh
chuyén héa cao hon va/hoic thoi gian ban thai cubi cung dai hon khi st dung in
vivo, va/hodc c6 thoi gian lvu tai dich gia ting so véi cac hop chét da biét trong linh

vuc nay.

Hon nita, muc dich khac cla sang ché 13 d& xuit céc chét (rc ché CDK9 kinaza
ma, so v&i cac hop chit da biét trong linh vuc nay, c6 mitc do thAm CaCo-2 duoc cai
thién va/hodc ty sb thoat CaCo-2 dugc cai thién, va/hodc c6 do hoa tan trong nude
duoc cai thién, va/hodc cé mirc d6 chon loc dugc cdi thién ddi vai CDK9/xyclin T1

so v6i CDK2/xyclin E.

Séang ché dé cap dén cac hop chét c6 cong thirc chung (T)

R
A
2
S
—
y Ol
N/lY o—L
N
R3
F
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trong do

A

X, Y

RI

la nhom hoa tri hai dugc chon tir nhém bao gém -S-, -S(=0)-, -S(=0).-,
-S(=0)(=NR’)-;

l1a nhém C,-Ce-alkylen,

trong d6 nhém nay tiy y duoc thé bang

(i) mot phan tir thé dugc chon tir hydroxy, C2-Cs-alkenyl, Co-Cs-alkynyl, Cs-
Ca-xycloalkyl, hydroxy-Ci-Cs-alkyl, (CH2)NRR’, v/hoiic

(i) mot hoic hai hodc ba phén tir thé, gidng hodc khac nhau, dugc chon tir
halogen va C;-Cs-alkyl, |

v6i didu kién 1a nhom Co-alkylen khong dugc thé bing nhém hydroxy,

hodc trong d6

mot nguyén tir cacbon ctia nhém C,-Cs-alkylen néu trén tao ra vong ba hodc

bén canh cing v6i nhém héa tri hai ma né lién két, trong d@6 nhém héa tri hai

nay dugc chon tir -CH2CHz-, -CH2CH2CHz-, -CH2OCHa-;

12 CH hoic N véi diéu kién 13 mét trong s6 X va Y 1a CH va mét trong sé X
vaYlaN;

1a nhom dugc chon tir Ci-Ce-alkyl-, Cs-Ce-alkenyl, Cs3-Cs-alkynyl, Cs-Cs-
xycloalkyl-, heteroxyclyl-, phenyl, heteroaryl, phenyl-Ci-Cs-alkyl- va
heteroaryl-C;-Cs-alkyl-, |

trong d6 nhom nay tuy y dugce thé bang mot hodic hai hoic ba phin tir thé,
giéng hodc khéc nhau, dugc chon tir nhém bao gém hydroxy, xyano, halogen,
Ci-Cs-alkyl-, halo-Ci-Cs-alkyl-, Ci-Ce-alkoxy-, Ci-Cs-floalkoxy-, -NHa,
alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-, cidc amin
vong, -OP(=0)(OH),, -C(=O)OH, -C(=O)NHa;

12 nhém duoc chon tir nguyén ti hydro, nguyén tir flo, nguyén ti¢ clo, nguyén

td brom, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, halo-Ci-Cs-alkyl-, Ci-Cs-
floalkoxy-;
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R3,R* @oc lap v6i nhau 13 nhém dugce chon tr nguyén tir hydro, nguyén tir flo,

RS

nguyén tr clo, nguyén tir brom, xyano, Ci-Cs-alkyl-, Ci1-Cs-alkoxy-, halo-Ci-
Cs-alkyl-,
Ci1-Cs-floalkoxy-;

12 nhém duoc chon tir nguyén tir hydro, xyano, -C(=O)R?, -C(=0)ORS, -
S(=0)R8, -C(=O)NR®R’, C;-Cs-alkyl-, C3-Cr-xycloalkyl-, heteroxyclyl-,
phenyl, heteroaryl,

trong d6 nhom Ci-Ce-alkyl, Cs3-Cr-xycloalkyl-, heteroxyclyl-, phenyl hodc
heteroaryl ndy tily ¥ dwoc thé bang mot, hai hodc ba phan tir thé, giéng hoic
khac nhau, dugce chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Cs-
alkyl-, Ci-Cs-alkoxy-, -NH>, alkylamino-, dialkylamino-, axetylamino-, N-
metyl-N-axetylamino-, cidc amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-;

RS, R7 d@oc 1ap voi nhau 1a nhém duge chon tir nguyén ti hydro, Ci-Ce-alkyl-,

C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl va heteroaryl,

trong d6 nhom Ci-Ce-alkyl-, C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl
hodc heteroaryl nay tily y dugc thé bang mot, hai hoic ba phan tir thé, gidng
hoic khac nhau, dwgc chon tir nhém bao gém halogen, hydroxy, Ci-Cs-alkyl-,
Ci-Cs-alkoxy-, -NHj, alkylamino-,  dialkylamino-,  axetylamino-,
N-metyl-N-axetylamino-, cac amin vong, halo-C;-Cs-alkyl-,

Ci-Cs-floalkoxy-, hodc

R® va R7, cling v4i nguyén tir nito ma chiing lién két, tao ra amin vong;

R8

la nhéom duoc chon tir Ci-Ce-alkyl-, halo-C;i-Cs-alkyl-, Cs3-Cr-xycloalkyl-,
heteroxyclyl-, phenyl, benzyl va heteroaryl,

trong d6 nhém nay tily ¥ dugc thé bang mot, hai hoic ba phan tir thé, gidng
ho#ic khéc nhau, duge chon tir nhém bao gbm halogen, hydroxy, Ci-Cs-alkyl-,
C1-Cs-alkoxy-, -NH», alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-

axetylamino-, cdc amin vong, halo-Ci-Cs-alkyl-, Ci-Cs-floalkoxy-,
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hodc cac chat dong phan doi anh, cac chat dong phén khong doi quang, cac mudi, cic

solvat hoac cac mudi cuia cac solvat ctia ching.

Céc hop chit theo sang ché 14 cac hop chét c6 cong thiic (I) va cac mubi, cc
solvat va cac solvat ctia cac mubi ciia chung, céc hop chit c¢6 cong thirc dugc néu dudi
day ma dugc bao ham béi cong thie (I) va cac mudi, cac solvat va cac solvat clia cac
mudi clia ching, va cac hop chit ma dugc bao ham bai (I) va duoc dé cap dudi day
nhu 12 c4c phwong 4n 1iy 1am vi du va cac mudbi, cac solvat va céc solvat cila cac mudi
cua chung, néu cac hop chit ma dugc bao ham béi cong thirc (I) va duoc dé cap dudi

day chua phai 1a cAc mudi, cac solvat va céc solvat cuia cdc mudi nay.

Céc hop chét theo sang ché c6 thé, tuy thudc vao chu trac cta ching, ton tai
duéi céc dang ddng phan lap thé (cac chit ddng phan ddi anh, cac chit ddng phan
khong d6i quang). Do d6, sing ché d& cap dén cac chat ddng phan dbi anh hoic cac
chit ddng phan khong dbi quang va cic hdn hop twong tmg cla chiing. Cac cAu tr tinh
khiét v& mit ddng phan 1ap thé c6 thé duogc tich ra theo cach thiic da biét khéi cac hdn

hop c4c chét ddng phan d6i anh va/hodc cac chit ddng phan khong di quang nay.

Néu cac hop chét theo sang ché co thé & du6i dang hd bién thi sang ché ciing

bao gdm tét ca cac dang hd bién nay.

Ngoai ra, cic hop chét theo sang ché co thé ton tai & dang tu do, vi du & dang
kiém tu do hodc axit tr do hodc & dang ion ludng tinh hodc c6 thé tdn tai & dang mubi.
Mubi nhu vay c6 thé 1a mubi bat ky, mubi cong hitu co hogc vd co, t6t hon 13 mubi
cdng hitu co hodc vd co chip nhan duoc vé mit sinh 1y bét ky, duoc sir dung thong

thuong trong linh vuc dugc phim.

Céc mudi duge vu tién theo sang ché 13 cac mudi chép nhan dugc vé& mit sinh 1y
cta cac hop chét clia sang ché. Tuy nhién, c4c mudi ma ban than ching khong thich
hop trong st dung lam dugc phéam, nhung c6 thé duoc str dung, vi dy dé tach hoic tinh

ché hop chét theo séng ché, cling ndm trong pham vi ctia sang ché.

Thuét ngit “mudi chip nhan dugc v& mit sinh Iy" diing dé chi mubi cong axit vo
co hodc hitu co trong ddi khong doc tinh ctia hop chét theo sang ché, vi du, xem S. M.

Berge, et al. “Pharmaceutical Salts,” J. Pharm. Sci. 1977, 66, 1-19.

-16-



25004

Céc mubi chdp nhan duoc v& mit sinh 1y clia cac hop chit theo sang ché bao
gbm, vi du, cac mudi cong axit clia cac axit vd co, céc axit carboxylic va céc axit
sulfonic, vi du, cac mudi cua axit clohydric, axit bromhydric, axit iodhydric, axit
sulfuric, axit bisulfuric, axit phosphoric, axit nitric hodc véi axit hitu co, nhu axit
formic, axit axetic, axit axetoaxetic, axit pyruvic, axit trifloaxetic, axit propionic, axit
butyric, axit hexanoic, axit heptanoic, axit undecanoic, axit lauric, axit benzoic, axit
salixylic, axit 2-(4-hydroxybenzoyl)-benzoic, axit camphoric, axit xinamic, axit
xyclopentanpropionic, axit digluconic, axit 3-hydroxy-2-naphtoic, axit nicotinic, axit
pamoic, axit pectinic, axit persulfuric, axit 3-phenylpropionic, axit picric, axit pivalic,
axit 2-hydroxyetansulfonat, axit itaconic, axit sulfamic, axit triflometansulfonic, axit
dodexylsulfuric, axit etansulfonic, axit benzensulfonic, axit para-toluensulfonic, axit
metansulfonic, axit 2-naphtalensulfonic, axit naphtalindisulfonic, axit camphorsulfonic,
axit xitric, axit tartric, axit stearic, axit lactic, axit oxalic, axit malonic, axit sucxinic,
axit malic, axit adipic, axit alginic, axit maleic, axit fumaric, axit D-gluconic, axit
mandelic, axit ascorbic, axit glucoheptanoic, axit glyxerophosphoric, axit aspartic, axit

sulfosalixylic, axit hemisulfuric, hodc axit thioxyanic.

Céac mudi chip nhan duoc vé mit sinh 1y cta cac hop chét theo sang ché con
bao gdm cac mubi ctia cac bazo thong thudng, nhu, bang cach vi du va uu tién, cac
mubi kim loai kiém (vi du céc mubi natri va kali), cac mubi kim loai kiém thd (vi du
c4c mudi canxi va magie) va cac mudi amoni thu dugc tir amoniac hodc cic amin
hitu co ¢6 1 dén 16 nguyén tir C, nhu, bang cach vi du va uu tién, etylamin,
dietylamin, trietylamin, etyldiisopropylamin, monoetanolamin, dietanolamin,
trietanolamin, dixyclohexylamin, dimetylaminoetanol, procain, dibenzylamin, N-
metylmorpholin, arginin, lysin, etylendiamin, N-metylpiperidin, N-metylglucamin,
dimetylglucamin, etylglucamin, 1,6-hexadiamin, glucosamin, sarcosin, serinol,
tris(hydroxymetyl)aminometan, aminopropandiol, bazo Sovak, va 1-amino-2,3,4-
butantriol. Ngoai ra, hop chit theo sang ché c6 thé tao ra mudi vé6i ion amoni béc
bdn, vi du ¢ thé thu duogc bﬁng qué trinh tao bac bdn ciia nhém chira nito bazo béng
cic tac nhan nhu céc halogenua alkyl thip nhu céc metyl-, etyl-, propyl-, va
butylclorua, -bromua va -iodua; dialkylsulfat nhu cdc dimetyl-, dietyl-, dibutyl- va
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diamylsulfat, halogenua mach dai nhu cac dexyl-, lauryl-, myristyl- va stearylclorua,
-bromua va -iodua, aralkylhallogenua nhu cac benzyl- va phenetylbromua va céc tac
nhan khac. Vi du v& cdc ion amoni bic bdn thich hop d6 1a tetrametylamoni,
tetraetylamoni, tetra(n-propyl)amoni, tetra (n-butyl)amoni, hodc N-benzyl-N,N,N-

trimetylamoni.

Sang ché bao gdm tat ca cac mudi kha di ctia hop chét theo sang ché & dang

mudi don hogc & dang hdn hop bit ky ctia cac mudi nay, theo ty 18 bat ky.

Solvat 1a thut ngit dugc st dung trong sang ché cho cic dang hop chét theo
sang ché ma tao ra phirc chét v6i cac phan tir dung moi bang cach phbi tri & trang
thai rén hodc 16ng. Hydrat 13 dang dic biét ctia solvat trong d6 su phéi tri xay ra véi

nudce. Cac hydrat 1a cac solvat dugce uvu tién trong pham vi clia sdng ché.

Sang ché ciing bao gdm tat ca cac bién thé ddng vi thich hop ciia hop chit
theo sang ché. Mot bién thé ddng vi ciia hop chét theo sang ché dugc xac dinh 13 mot
bién thé, trong @6 it nhat mdt nguyén tir dwgc thé chd bing mdt nguyén tir c6 cing sb
nguyén tir nhung cé khéi lwong nguyén tir khac véi khéi luong nguyén tir thong
thuong hodc chu yéu dugc phat hién trong tuy nhién. Vi du vé céac nguyén tir déng Vi
ma c6 thé dugc dua vao hop chit theo sang ché bao gdm céc nguyén tir ddng vi
hydro, cacbon, nito, oxy, phospho, luu huynh, flo, clo, brom va iot, 14n luot nhu 2H
(doteri), 3H (triti), °C, 1C, 1N, 170, 180, 32p, 3p, 33g, 343, 35§, 363, I8F, 3], $2Br,
123] 1247 129] 3 1311, Mot s bién thé ddng vi ctia hop chét theo sang ché, vi du, cac
bién thé trong d6 mot hodc nhidu nguyén tir ddng vi phong xa nhu *H hogc *C dugce
dua vao, 1a hitu dung trong céc nghién ctru v& thubc va/hodc sy phan bd trong md
nén. Cac chit ddng vi triti héa va cacbon-14, tic 13, “C, 1a defic biét duoc uvu tién nhd
boi su diéu ché d& dang va kha ning dé phat hién clia chiing. Ngoai ra, sy thé béi cac
nguyén tu dbng vi nhu dotéri c6 thé dat dugc mot sb loi ich tri liéu nhét dinh do d6
dn dinh chuyén héa cao hon, vi dy, thoi gian bén thai in vivo gia ting hodc cac yéu
ciu vé lidu luong giam va do do6, c6 thé duoc wu tién trong mot sd tinh hudng. Cac
bién thé ddng vi ctia hop chét theo sang ché thong thudng c6 thé dugc didu ché bang
cac phuong thtrc thong thubng da duoc chuyén gia c6 trinh d6 trung binh trong linh
vuc nay biét dén nhu bang cac phwong phép minh hoa hogc bing cac phuwong phap
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didu ché duoc md ta trong phan vi du dudi ddy nho sir dung cac bién thé dong vi

thich hop ctia céc tdc nhén phan ng thich hgp.

Ngoai ra, sang ché con bao gdbm céc tién dugc chit ciia hop chit theo sang
ché. TThuét ngir "tién dugc chét" bao gdm cac hop chit ma ban than ching c6 thé c6
hoat tinh hodc khdong c6 hoat tinh vé& mit sinh hoc, nhung dugc chuyén doi (vi du,
bang cach chuyén héa hodc thily phan) thanh cac hop chét theo sang ché trong thoi

gian luu trong co thé.

Ngoai ra, sang ché bao gdm tit ci cac dang tinh thé hoic dang da hinh kha di
cua hop chét theo séng ché, & dang da hinh don hodc & dang hdn hop ciia nhiéu hon

mot dang da hinh, theo ty 18 bat ky.

Do d6, sang ché bao gdm tit ca cac mudi, cac dang da hinh, cic chat chuyén
héa, cac hydrat, c4c solvat, cac tién dugc chat (vi dy,: céc este) kha di ctia chung, va
cdc dang ddng phin khong d6i quang cia cic hop chét theo sing ché dudi dang
muéi, chéit da hinh, chét chuyén héa, hydrat, solvat, tién duoc chét (vi du,: céc este)
don cta ching, hosic dang ddng phan khéng ddi quang, hodc dudi dang hdn hop ctia
nhidu hon mot mudi, chit da hinh, chit chuyén hoa, hydrat, solvat, tién dugc chit (vi

du,: céc este) cua ching, hoic dang ddng phan khong d6i quang theo ty 18 bat ky.

M ta chi tiét sang ché
Nhim muc dich ctia sang ché, cac phan tir thé c6 nghia sau day, trir khi c6 quy
dinh khéc:

n <

Thuit ngit “halogen”, “nguyén tir halogen” hodc “halo” dung dé chi flo, clo,

brom va iot, dic biét 1a brom, clo hodc flo, tbt hon 1 clo hoic flo, tét hon nita 14 flo.

Thuét ngit “alkyl” ding dé chi nhém alkyl mach thing hodc mach nhéanh c6 sb
nguyén tir cacbon dugc chi dinh cu thé, vi du, C1-C1o mot, hai, ba, bdn, niam, sau,
bay, tdm, chin, hodc mudi nguyén tir cacbon, vi du, metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyl-,
dexyl-, 2-metylbutyl, 1-metylbutyl, 1-etylpropyl, 1,2-dimetylpropyl, neo-pentyl, 1,1-
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dimetylpropyl, 4-metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, 2-
etylbutyl, 1-etylbutyl, 3,3-dimetylbutyl, 2,2-dimetylbutyl, 1,1-dimetylbutyl, 2,3-
dimetylbutyl, 1,3-dimetylbutyl, hoic 1,2-dimetylbutyl. Néu sé nguyén tir cacbon
khoéng duoc chi dinh cu thé thi thuat ngit “alkyl” chi nhém alkyl mach thing hoic
mach nhanh c6, nhu 13 quy tic, 1 dén 9, dic biét 1a 1a 1 dén 6, t6t hon 1a 1 dén 4
nguyén tir cacbon. Pdc biét 14, nhom alkyl c6 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon
(“Ci-Ce-alkyl”), vi du, metyl, etyl, n-prdpyl-, isopropyl, n-butyl, tert-butyl, pentyl,
isopentyl, hexyl, 2-metylbutyl, 1-metylbutyl, 1-etylpropyl, 1,2-dimetylpropyl, neo-
pentyl, 1,1-dimetylpropyl, 4-metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-
metylpentyl, 2-etylbutyl, 1-etylbutyl, 3,3-dimetylbutyl, 2,2-dimetylbutyl, 1,1-
dimetylbutyl, 2,3-dimetylbutyl, 1,3-dimetylbutyl, hodc 1,2-dimetylbutyl. Tét hon 1,
nhom alkyl c6 1, 2 hodc 3 nguyén tir cacbon (“Ci-Cs-alkyl”), metyl, etyl, n-propyl

hodc isopropyl.

Thuét ngit "Co-Cs-alkylen" dwoc hiéu tét hon c6 nghia 12 nhém hydrocarbon
mach thing, héa tri hai va bdo hoa c6 2 dén 6, dic biét 1a 2, 3 hodc 4 nguyén tir
cacbon, nhu trong "Cz-Cy4-alkylen" vi dy, etylen, n-propylen, n-butylen, n-pentylen,

hodc n-hexylen, t6t hon 13 n-propylen hoic n-butylen.

Thuét ngit “C,-Cs-alkenyl” duoc hidu t6t hon cé nghia 1a nhém hydrocarbon
mach th?mg hodc mach nhanh, hoéa tri mdt, c6 chira mot li€n két d6i, vac6 2, 3,4, 5
hoic 6 nguyén tir cacbon (“Cz-Cg-alkenyl”). Pdc biét 1a, nhém alkenyl nay 1a nhém
C,-Cs-alkenyl, C3-C¢-alkenyl hodc Cs-Cs-alkenyl. Nhém alkenyl nay 14, vi du, nhom
vinyl, alyl, (E)-2-metylvinyl, (Z)-2-metylvinyl hoéc isopropenyl.

Thuét ngit “C,-Cs-alkynyl” dugc hiéu t6t hon c¢6 nghia 13 nhém hydrocarbon
mach thing hodc mach nhénh, héa tri mot, c6 chira mot lién két ba, vac6 2, 3,4, 5
hodc 6 nguyén tir cacbon. Pac biét 13, nhom alkynyl nay 1a nhém C,-Cs-alkynyl, Cs-
Ce-alkynyl hodc C3-Cs-alkynyl. Nhom C,-Cs-alkynyl nay 1a, vi dy, nhém etynyl,
prop-1-ynyl hodc prop-2-ynyl.

Thuat nglt “Cs;-Cr-xycloalkyl” dugc hiéu t6t hon c6 nghia 1a vong
hydrocarbon bio hoa hodc bdo hoa mot phﬁn, héa tri mot, mot vong, chira 3, 4, 5, 6

ho#c 7 nguyén tir cacbon. Nhém Cs3-Cr-xycloalkyl nay la, vi du, vong hydrocarbon
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mdt vong, vi du, nhém xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl hodc
xycloheptyl. Vong xycloalkyl nay 1a khong thom nhung tuy y c6 thé chira mot hoic
nhidu lién két ddi, vi du xycloalkenyl nhu nhém xyclopropenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl hodc xycloheptenyl, trong d6 lién két gitta vong nay
v6i phin con lai ctia phan tir c6 thé 12 v6i nguyén tir cacbon bit ky ciia vong nay, bao
hoa hoac khong bao hoa. Dic biét 14, nhom xycloalkyl 14 nhém Cy4-Cs-xycloalkyl,
Cs-Ce-xycloalkyl hodc xyclohexyl.

Thuit ngit “Cs-Cs-xycloalkyl” dugc hiéu t&t hon c6 nghia 13 vong
hydrocarbon bdo hoa, héa tri mgt, mot vong c6 3, 4 hodc 5 nguyeén tir cacbon. Cu thé
la, nhom Cs3-Cs-xycloalkyl nay 1a vong hydrocarbon mot vong nhu nhém
xyclopropyl, xyclobutyl hodc xcyclopentyl. Tét hon 13 nhém “C3-Cs-xycloalkyl” 1a
nhom xyclopropyl.

Thuét ngit “Cs-Cs-xycloalkyl” dugc hiéu tét hon c6 nghia 1a vong
hydrocarbon bdo hoa, hda tri mdt, mot vong c6 3 hodc 4 nguyén tir cacbon. Cu thé,
nhom Cs3-Cs-xycloalkyl 1a vong hydrocarbon mt vong nhu nhém xyclopropyl hodc
xyclobutyl.

Thuét ngit “heteroxyclyl” duoc hidu c6 nghia 1a vong hydrocarbon bio hoa
hodc mdt ph?ln khong bdo hoa, héa tri mot, mdt hodc hai vong, c6 3,4, 5, 6, 7, 8 hodc
9 nguyén tir cacbon va con chira 1, 2 hodc 3 nhom chira nguyén tr khéc loai dugc
chon tir oxy, luvu huynh, nito. Pac biét 13, thuat ngit “heteroxyclyl” dwgc hiéu co

nghia 1a “vong di vong c6 4 dén 10 canh”.

Thuét ngit “vong di vong c6 4 dén 10 canh” dugc hidu c6 nghia 13 vong
hydrocarbon bdo hoa hodc mot phén khong bdo hoa, hda tri mot, mot hodc hai vong,
c6 3, 4, 5, 6,7, 8 hodc 9 nguyén tr cacbon va con chra 1, 2 hodc 3 nhém chira
nguyén ti khac loai dugc chon tr oxy, luu huynh, nito.

Cs-Co-heteroxyclyl duge hiéu c6 nghia 13 heteroxyclyl c6 it nhét 3, 4, 5, 6, 7,
8 hoac 9 nguyén tr cacbon va ngoai ra con co it nhit mot nguyén tir khac loai lam
cic nguyén tir tao vong. Do do, trong truong hop c6 mot nguyén tir khac loai, vong

nay cé 4 dén 10 canh, trong trudong hop c6 hai nguyén tir khac loai, vong nay cé 5
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dén 11 canh va trong truomg hop c6 ba nguyén tir khac loai, vong nay c6 6 dén 12
canh.

Vong di vong nay 1a, vi du, vong di vong m¢t vong nhu nhom oxetanyl,
azetidinyl, tetrahydrofuranyl, pyrolidinyl, 1,3-dioxolanyl, imidazolidinyl,
pyrazolidinyl, oxazolidinyl, isoxazolidinyl, 1,4-dioxanyl, pyrolinyl,
tetrahydropyranyl, piperidinyl, morpholinyl, 1,3-dithianyl, thiomorpholinyl,
piperazinyl, hodc chinuclidinyl. Ty ¥, vong di vong nay c6 thé chira mot hogc nhidu
lién két d6i, vi du, nhém 4H-pyranyl, 2H-pyranyl, 2,5-dihydro-1H-pyrolyl, 1,3-
dioxolyl, 4H-1,3,4-thiadiazinyl, 2,5-dihydrofuranyl, 2,3-dihydrofuranyl, 2,5-
dihydrothienyl, 2,3-dihydrothienyl, 4,5-dihydrooxazolyl, 4,5-dihydroisoxazolyl,

hodc 4H-1,4-thiazinyl, hodc n6 co thé 12 benzo dugc ngung tu.

Dic biét 13, C3-Cr-heteroxyclyl dugc hidu c6 nghia 13 heteroxyclyl c6 it nhét
3,4, 5, 6, hodc 7 nguyén tr cacbon va ngoai ra con cg it nhéit mot nguyén tir khéc
loai lam cac nguyén tr tao vong. Do d6, trong trudong hgp c6 mot nguyeén tu khac
loai, vong nay c6 4 dén 8 canh, trong trudng hop cé hai nguyén tir khac loai, vong
nay c6 5 dén 9 canh va trong trudng hop c6 ba nguyén tir khac loai, vong nay c6 6
dén 10 canh.

Pac biét 1a, Cs3-Cs-heteroxyclyl duge hiéu c6 nghia 1a heteroxyclyl c6 it nhét
3, 4, 5, hodc 6 nguyén tir cacbon va ngoai ra con c6 it nhat mot nguyén tir khac loai
lam cac nguyén tir tao vong. Do do, trong trudng hop c6 mot nguyén tir khéc loai,
vong ndy c6 4 dén 7 canh, trong trudng hop c6 hai nguyén tir khéc loai, vong ndy c6
5 dén 8 canh va trong trudong hop c6 ba nguyén tir khic loai, vong nay c6 6 dén 9
canh.

Dic biét 1a, thuat nglr “heteroxyclyl” dugc hiéu 1a vong di vong c6 3, 4 hoic 5
nguyén tir cacbon, va 1, 2 hodc 3 nhém chira nguyén tir khac loai néu trén (“vong di
vong 4 dén 8 canh”), dic biét hon 1a vong nay c6 thé ¢6 4 hodc 5 nguyén tir cacbon,
va 1, 2 hodc 3 nhém chira nguyén tir khac loai néu trén (“vong di vong 5 dén 8
canh”), dic biét hon nira 1a vong di vong nay la “vong di vong 6 canh”, ma dugc
hiéu nhu 13 c6 4 nguyén tir cacbon va 2 nhém chira nguyén tir khac loai néu trén

hoidc 5 nguyén tir cacbon va mdt nhém chira nguyén tit khic loai n€u trén, t6t hon la
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4 nguyén tir cacbon va 2 nhém chita nguyén tir khac loai néu trén.

Thuat ngit “Ci-Ce-alkoxy-" duogc hiéu t6t hon c6 nghia 14 nhém hydrocarbon
mach thrfmg hodc mach nhénh, bdo hoa, hda tri mdt c6 cong thirc —O-alkyl, trong d6
thuat ngit “alkyl” dugc dinh nghia trén day, vi du, nhém metoxy, etoxy, n-propoxy,
iso-propoxy, n-butoxy, iso-butoxy, tert-butoxy, sec-butoxy, pentyloxy, iso-
pentyloxy, n-hexyloxy, hoic dang ddng phén cia chiing. Pic biét 13, nhém “C1-Ce-
alkoxy-" la nhém “C;-Cs-alkoxy-", “Ci1-Cs-alkoxy-", metoxy, etoxy, hodc propoxy,
t6t hon 12 nhom metoxy, etoxy hodc propoxy. Pugc wu tién hon 12 nhém “Ci-Co-

alkoxy-", cu thé 1a nhém metoxy hoic etoxy.

Thuét ngtt ,,Ci-Cs-floalkoxy-“ duogc hiéu tét hon cé nghia 14 nhom C;-Cs-
alkoxy- mach thellng hodc mach nhanh, bdo hoa, hoa tri mdt, nhu dugce dinh nghia
trén day, trong d6 mdt hodc nhiéu nguyén tir hydro duoc thay thé, giéng hoic khac
nhau, bing mdt hogc nhiéu nguyén tir flo. Nném Ci-Cs-floalkoxy- nay 1a, vi du,
nhom 1,1-diflometoxy-, 1,1,1-triflometoxy-, 2-floetoxy-, 3-flopropoxy-, 2,2,2-
trifloetoxy-, 3,3,3-triﬂopropd_xy-, déc biét 1a nhém “C;-Co-floalkoxy-".

Thuat ngit ,,alkylamino-“ dugc hiéu t6t hon c¢6 nghia 1a nhém alkylamino véi
mdt nhém alkyl mach théng hodc mach nhénh nhu dwoc xac dinh #én ddy. Vi dy, (Ci-
C3)-alkylamino- ¢ nghia 1 nhém monoalkylamino véi 1, 2 dén 3 nguyén tir cacbon,
(C1-Ce)-alkylamino- véi 1, 2,3, 4, 5 hodc 6 nguyén tir cacbon. Thuit ngit “alkylamino-
» bao gbm, vi du, metylamino-, etylamino-, n-propylamino-, iso-propylamino-, tert.-

butylamino-, n-pentylamino- hoic n-hexylamino-.

Thuat ngit ,,dialkylamino-“ dugc hiéu t6t hon c6 nghia 13 nhém alkylamino ¢6
hai nhém alkyl mach thing hoic mach nhanh nhu dwgc dinh nghia trén day, trong d6
hai nhom alkyl nay 1a ddc lap véi nhau. Vi du, (Ci-Cs)-dialkylamino- 1& nhém
dialkylamino véi hai nhém alkyl, mdi nhém trong s6 2 nhém alkyl nay c6 1 dén 3
nguyén tir cacbon. Thuit ngit “dialkylamino-" bao gdm, vi du: N,N-dimetylamino-,
N,N-dietylamino-, N-etyl-N-metylamino-, N-metyl-N-n-propylamino-, N-iso-propyl-N-
n-propylamino-, N-tert-butyl-N-metylamino-, N-etyl-N-n-pentylamino- va N-n-hexyl-

N-metylamino-.
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Thuét ngit “amin vong” duoc hiéu tdt hon ¢ nghia 12 nhém amin vong. Tét hon
13, amin vong c6 nghia 14 nhém bio hoa, mot vong c6 4 dén 10, tot hon 13 4 dén 7
nguyén tir tao vong, trong d6 it nhit mot nguyén tr tao vong 1a nguyéﬁ tr nito. Céc
amin vong thich hop dic bi¢t 1& azetidin, pyrolidin, piperidin, piperazin, 1-
metylpiperazin, morpholin, thiomorpholin, ma c6 thé tuy y dugc thé bﬁng mot hodc hai

nhém metyl.

Thudt ngit “halo-Ci-Cs-alkyl-”, hodc duwoc st dung ddng nghia, "Ci-Cs-
haloalkyl-", duoc hiéu t6t hon c6 nghia la‘} nhém hydrocarbon mach théng hodc mach
nhanh, bdo hoa, héa tri mdt trong d6 thuat ngit “Ci-Cs-alkyl” duoc dinh nghia trén day,
va trong d6 mdt hodc nhiéu nguyén tir hydro dugc thay thé bing nguyén tir halogen,
gibng hoic khac nhau, tirc 13, mot nguyén ti halogen nay 1a doc 1ap v6i mot nguyén tir
halogen con lai. Tét hon 13, nhém halo-C1-Cs-alkyl- 1a nhém flo-C-Cs-alkyl- hodc flo-
C1-Ca-alkyl-, nhu, vi du, -CF3, -CHF», -CHF, -CF2CF3, hogic -CH,CF3, t6t hon nita 14
no 1a -CFs.

Thuét ngit “hydroxy-Ci-Cs-alkyl-”, dugc hiéu t5t hon c¢6 nghia 1a nhém
hydrocarbon mach théng hodc mach nhanh, bdo hoa, héa tri mot, trong d6 thuat ngit
“C1-Cs-alkyl” dugc dinh nghia trén day, va trong d6 mot hodc nhiéu nguyén tr hydro
duoc thay thé bang nhém hydroxy, tot hon 13 khong nhidu hon mét nguyén tir hydro
trén mot nguyén tir cacbon dugc thay thé bing nhém hydroxy. Dic biét 13, nhém
hydroxy-Ci-Cs-alkyl- 13, vi du, -CH>OH, -CH>-CH>OH, -C(H)OH-CH>OH, -CH>-CHa-
CH2OH.

Thuat ngit “phenyl-Ci-Cs-alkyl-* duoc hiéu t6t hon c6 nghia 12 nhém phenyl,
trong d6 mét trong sd cac nguyén tir hydro duge thay thé bang nhém Ci-Cs-alkyl, nhu
duoc dinh nghia trén ddy, nhém nay lién két nhém phenyl-Ci-Cs-alkyl- véi phén con
lai cha phén tr. Pac biét 13, “phenyl-C;-Cs-alkyl-” 1a phenyl-Ci-Cz-alkyl-, t6t hon 13 n6
1a nhém benzyl-.

~

Thuéat nglt “heteroaryl” dugc hiéu t6t hon c6 nghia 14 hé vong thom, héa tri
mot ¢6 5, 6,7, 8,9, 10, 11, 12, 13 hodc 14 nguyén tr tao vong (nhém “heteroaryl 5
dén 14 canh”), dic biét 1a 5 (“heteroaryl canh”) hodc 6 (“heteroaryl canh”) hogc 9
(“heteroaryl canh”) hodc 10 nguyén tir tao vong (“heteroaryl canh”), va chua it nhét
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mot nguyén tir khac loai ma c6 thé gidng nhau hozc khac nhau, nguyén tir khac loai
nay c6 thé 1a oxy, nito hodc hru huynh, va c6 thé 12 mot vong, hai vong, hodc ba
vong, va ngoai ra, trong mdi trudng hop, c6 thé 12 vong ngung tu benzo. Pic biét 13,
heteroaryl dugc chon tr thienyl, furanyl, pyrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, tetrazolyl v.v.,
'va cac din xudt benzo cla chung, nhu, vi duy, benzofuranyl, benzothienyl,
benzoxazolyl, benzisoxazolyl, benzimidazolyl, benzotriazolyl, indazolyl, indolyl,
isoindolyl, v.v.; hodc pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, v.v., va
cac dan xuét benzo cta chung, nhu, vi du, quinolinyl, quinazolinyl, isoquinolinyl,
v.v.; hodc azocinyl, indolizinyl, purinyl, v.v., va cac dan xuét benzo ciia chung; hoic
xinolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, naphtyridinyl, pteridinyl,
carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, xantenyl, hodc
oxepinyl, v.v. Tt hon 13, heteroaryl dugc chon tir heteroaryl mot V(‘)ng; heteroaryl 5

canh hodc heteroaryl canh.

Thuat ngit “heteroaryl 5 canh” dugc hiéu t6t hon 1a c6 nghia h¢ vong thom,
hoa tri mét c¢6 5 nguyén tr tao vong va chua it nhit mot nguyeen tir khéc loai ma c6
thé 1a gidng nhau hodc khac nhau, nguyén tit khac loai nay 12 nhu oxy, nito, hodc luu
huynh. Pic biét 13, “heteroaryl 5 canh” dugc chon tir thienyl, furanyl, pyrolyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,

triazolyl, thiadiazolyl, tetrazolyl.

Thuat ngit “heteroaryl 6 canh™ dugc hiéu t6t hon c6 nghia 13 hé vong thom,
hoéa tri mot c6 6 nguyén tir tao vong va chua it nhit mot nguyeen tir khéc loai ma c6
thé 1a gidng nhau hodc khac nhau, nguyén tit khéc loai nay 12 nhu oxy, nito, hodc luu
huynh. Dic biét 13, “heteroaryl 6 canh” dugc chon tir pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl.

Thuat ngit “heteroaryl-Ci-Cs-alkyl-* dwogc hiéu tdt hon c6 nghia 1a nhém
heteroaryl, heteroaryl 5 canh ho#c heteroaryl 6 canh, mdi nhém ndy nhu duge dinh
nghia trén day, trong d6 mot trong sb cac nguyén tir hydro dugc thay thé bing nhém
C1-Cs-alkyl, nhu dugce dinh nghia trén diy, nhém nay lién két nhém heteroaryl-C;-
Cs-alkyl- v6i phan con lai cua phan ti. Ddc biét 13, “heteroaryl-Ci-Cs-alkyl-” la
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nhom  heteroaryl-Ci-Co-alkyl-,  pyridinyl-C;-Cs-alkyl-, pyridinylmetyl-,
pyridinyletyl-, pyridinylpropyl-, pyrimidinyl-C;-Cs-alkyl-, pyrimidinylmetyl-,
pyrimidinyletyl-, pyrimidinylpropyl-, tt hon 1a nhém pyridinylmetyl- hoic
pyridinyletyl- hodc pyrimidinyletyl- hodc pyrimidinylpropyl-.

Nhu dugc sir dung & day, thuat ngit “nhém roi chuyén” ding dé chi nguyén tir
hodc nhom nguyén tir ma dugc thé chd trong mdt phan (mg héa hoc khi cac nhém 6n
dinh 14y di cing véi n6 cac dién tir lién két. Nhém roi chuyén tot hon dwgc chon tir
nhém bao gém: halo, t6t hon 13 clo, brom hoic iot, metansulfonyloxy,
p-toluensulfonyloxy, triflometansulfonyloxy, nonaflobutansulfonyloxy, (4-bromo-
benzen)sulfonyloxy, (4-nitro-benzen)sulfonyloxy, (2-nitro-benzen)-sulfonyloxy, (4-
isopropyl-benzen)sulfonyloxy, (2,4,6-tri-isopropyl-benzen)-sulfonyloxy,
(2,4,6-trimetyl-benzen)sulfonyloxy, (4-tertbutyl-benzen)sulfonyloxy,

benzensulfonyloxy, va (4-metoxy-benzen)sulfonyloxy.

Nhu dugc st dung & diy, thudt ngit "Ci-Cs-alkylbenzen" ding dé chi
hydrocarbon thom mot phﬁn, chira vong benzen dugc thé béng mot mot hodc hai
nhom C;-Cs-alkyl, nhu dugc dinh nghia trén day. Péc biét 1a, "C1-Cs-alkylbenzen" 1a
toluen, etylbenzen, cumen, n-propylbenzen, ortho-xylen, meta-xylen hodc para-

xylen. Tét hon 13, "C1-Cs-alkylbenzen" 14 toluen.

~

Nhu dugce st dung ¢ ddy, thuat ngtt "dung mdi dua trén carboxamit" dung dé
chi céc carboxamit béo thip c6 cong thirc Ci-Cz-alkyl-C(=0)-N(Ci-Cs-alkyl),, hodc

céc carboxamit vong béo thip cé cong thirc
G
(o
C|31-Cz-alkyl

trong d6 G 1a -CHz-, -CH»-CH»- hodc -CH>-CH>-CH,-. Dic bi¢t 13, "dung mdi dya
trén  carboxamit" 1aN,N-dimetylformamit, N,N-dimetylaxetamit hodc N-
metylpyrolidin-2-on. T8t hon 13, "dung moi dwa trén carboxamit" 1a N-metyl-

pyrolidin-2-on.
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Thuét ngtt “C1-C10”, nhu duge st dung trong toan van ban nay, vi du, trong
ngt canh dinh nghia v& “C1-Cro-alkyl” dugc hidu c6 nghia 12 nhém alkyl c6 sb
nguyén tr cacbon hitu han 1a 1 dén 10, tac1a 1,2,3, 4,5, 6, 7, 8, 9 hoic 10 nguyén
tt cacbon. Can hidu thém ring thuét ngit “Ci-C1o” nay 1a duge hidu nhu 14 khoang
phu bat ky nam trong do, vi du, C1-Cio, C1-Co, C1-Cg, C1-C7, C1-Cs C1-Cs, C1-C4, Ci-
Cs, C1-C3, C2-Cio, C2-Co, C2-Cg, C2-C7, C2-Cs, C2-Cs, C2-Ca, C2-C3, C3-Cyo, C3-Co, Cs3-
Cs, C3-C7, C3-Cg, C3-Cs, C3-C4, C4-Cio, C4-Co, C4-Cg, C4-C7, C4-Cg, C4-Cs, Cs-Cio, Cs-
Cy, Cs-Cs, Cs-C7, Cs-Cs, C6-C10, C6-Co, C6-Cs, C6-C7, C7-C10, C7-Co, C7-Cg, Cs-Cio, Cs-
Co, Co-Cio.

Tuong tu, nhu dugc st dung & ddy, thuat ngit “Ci-Ce”, nhu duge sit dung
trong toan van ban nay, vi du, trong ngit canh dinh nghia vé “C1-Ce-alkyl”, “Cy-Cs-
alkoxy” dugc hiéu c6 nghia 12 nhém alkyl c¢6 s& nguyén tir cacbon hiru han 1a 1 dén
6, tic 1a 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon. Can hiéu thém rang thuat ngit “C1-Ce”
nay 1a dugc hiéu nhu 12 khoang phu bat ky nim trong d6, vi dy, C1-Cs C1-Cs, C1-Ca,
C1-C3, C1-C3, C2-Cg, C2-Cs, C2-C4, C2-C3, C3-Cs, C3-Cs, C3-C4, C4-Cs, C4-Cs, Cs-Ce.

Tuong tw, nhu dugc sir dung & ddy, thuat ngit “Ci-C4”, nhu duge sit dung
trong toan van ban nay, vi du, trong ngit canh dinh nghia v& “C1-Cs-alkyl”, “Cy-Ca-
alkoxy” dugc hiéu c6 nghia 12 nhém alkyl c6 s6 nguyén tir cacbon hitu han 1 1 dén
4, tic 12 1, 2, 3 hodc 4 nguyén tir cacbon. Cén hiéu thém rang thuat ngit “Ci-Cs” ndy
1a duge hiéu nhu 13 khoang phu bt ky ndm trong d6, vi du, Ci-Cs, C1-C3, C1-Ca, Co-
Cs, C2-C3, C3-Ca.

Tuong tu, nhu dugc st dung & ddy, thuat ngit “Ci-Cs”, nhu dugc st dung
trong toan vin ban nay, vi duy, trong ngit canh dinh nghia vé “Ci-Cs-alkyl”, “Cy-Cs-
alkoxy” hodc “C;-Cs-floalkoxy” dugc hidu c6 nghia 14 nhém alkyl c6 s6 nguyén tir
cacbon hitu han 13 1 dén 3, tic 1a 1, 2 hogic 3 nguyén tir cacbon. Cén hiéu thém ring
thuat ngit “C1-Cs” ndy 14 dugc hidu nhu 13 khoang phy bét ky nim trong d6, vi du,
C1-C3, C1-Ca, C2-Cs.

Hon nita, nhu duoc st dung & day, thudt nglt “Cs-Ces”, nhu dugc st dung
trong toan van ban nay, vi du, trong ngit canh dinh nghia vé “Cs-Cg-xycloalkyl”,

duoc hiéu c6 nghia 1a nhém xycloalkyl ¢6 s6 nguyén tir cacbon hitu han 1a 3 dén 6,

-27-



25004

tic 12 3, 4, 5 hodc 6 nguyén tir cacbon. Cén hiéu thém ring thuat ngit “Cs-Cs” nay 1a
dugc hiéu nhu 13 khoang phu bit ky ndm trong d6, vi du, C3-Cs , C3-Cs , C3-Ca , Cu-
Ceé , C4-Cs , Cs5-Ce.

Hon nfta, nhu dugc st dung & day, thuat ngt “C3-C7”, nhu dugc st dung
trong toan vin ban nay, vi du, trong ngit canh dinh nghia vé “Cs-Cs-xycloalkyl”,
duoc hiéu c6 nghia 12 nhém xycloalkyl ¢6 sé nguyén tir cacbon hitu han 12 3 dén 7,
tacla 3, 4, 5, 6 hodc 7 nguyén tir cacbon, dic biét 1a 3, 4, 5 hodc 6 nguyén tir cacbon.
Cén hiéu thém ring thuat ngit “C3-C7” nay 13 dugc hiéu nhu 1a khoang phu bat ky
nim trong d6, vi du, C3-C7, C3-Cs, C3-Cs , C3-Cs, C4-C7, C4-Cs , C4-Cs, C5-C7, Cs-Ce,
Cs-Cr.

Ky hiéu - tai mot lién két dung dé chi vi tri lién két trong phén ti.

Nhu dugce st dung ¢ dady, thuat nglt “mot hoac nhiéu 1an”, vi du, trong dinh
nghia v& cac phin tir thé ctia cac hop chat c6 cong thic chung theo sang ché, duoc
hiéu c6 nghia 12 mot, hai, ba, bdn hoic nim 14n, dic biét 1a mdt, hai, ba hoic bbn lan,
ddc biét hon nita 12 mot, hai hoac ba 14n, thAm chi dic biét hon nita 1a mot hodc hai
1an”.

Néu dang s6 nhiéu cta cac thuét ngir: cac hop chét, cac mudi, cac hydrat, cac
solvat v.v., dugc sir dung & ddy thi cac thudt ngit dang s6 nhidu nay con ¢ nghia la

hop chit, mudi, chit ddng phén, hydrat, solvat v.v. sb it.

Theo phuong 4n khac, sang ché dé cap dén cac hop chit c6 cong thirc chung

(D), trong d6:

A 12 nhém hoa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)-,
-S(=0)(=NR°)-;

L 1a nhém Cr-Ce-alkylen,
trong d6 nhém nay tiy ¥ dugc thé bing mot phin tir thé dugc chon tir
hydroxy,
C»-Cs-alkenyl, C>-Cs-alkynyl, Cs3-Cs-xycloalkyl, hydroxy-Ci-Cs-alkyl, -
(CH2)NRR’,
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va tlly y bing mot hodc hai hodc ba phan tir thé bd sung, gidng hoic khac
nhau, dugc chon tir halogen va C;-Cs-alkyl,

vé6i didu kién 12 nhom Co-alkylen khong duoc thé bang nhém hydroxy,

hodc trong d6

mdt nguyén tir cacbon cia nhém C»-Ce-alkylen néu trén tao ra vong ba hodc
bbn canh cing véi nhém hoa tri hai ma né lién két, trong d6 nhém héa tri hai
nay duoc chon tir -CH2CHz-, -CH2CH2CHz-, -CH2OCHaz-;

12 CH hodc N véi diéu kién 12 mot trong s6 X va Y 1a CH va mot trong s6 X
vaYlaN;

1a nhém duge chon tir Ci-Ce-alkyl-, C3-Cs-alkenyl, Cs-Cs-alkynyl, C3-Cs-
xycloalkyl-, heteroxyclyl-, phenyl, heteroaryl, phenyl-C;-Cs-alkyl- va
heteroaryl-C;-Cs-alkyl-,

trong d6 nhém nay tiy ¥ dugc thé bing mét hodc hai hogc ba phan tir thé,
gidng hoic khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen,
Ci-Ce-alkyl-, halo-Ci-Cs-alkyl-, Ci-Cs-alkoxy-, Ci-Cs-floalkoxy-, -NHa,
alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-, cic amin
vong, -OP(=0)(OH)., -C(=O)OH, -C(=O)NHz;

12 nhém dugce chon tir nguyén tr hydro, nguyén tir flo, nguyén tir clo, nguyén
tr brom, xyano, Ci-Cs-alkyl-, C;-Cs-alkoxy-, halo-C;-Cs-alkyl-, Ci-Cs-
floalkoxy-;

doc 1ap v6i nhau 1a nhéom duge chon tir nguyén tir hydro, nguyén tir flo,
nguyén tr clo, nguyén tr brom, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, halo-Ci-
Cs-alkyl-,

C1-Cs-floalkoxy-;

12 nhém dugc chon tir nguyén tir hydro, xyano, -C(=O)R%, -C(=O)ORS, -
S(=0)R8, -C(=O)NRR’, C;-Cs-alkyl-, Cs-Cs-xycloalkyl-, heteroxyclyl-,
phenyl, heteroaryl,
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trong d6 nhém Ci-Ce-alkyl, Cs3-Cr-xycloalkyl-, heteroxyclyl-, phenyl hodc
heteroaryl nay ty y dugc thé bing mét, hai hodc ba phan tir thé, gidng hoic
khéc nhau, dwoc chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Cs-
alkyl-, Ci-Cs-alkoxy-, -NHa, alkylamino-, dialkylamino-, axetylamino-, N-
metyl-N-axetylamino-, cic amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-;

RS R7 ddc lap v6i nhau la nhém duge chon tir nguyén ti hydro, Ci-Cs-alkyl-,

Cs-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl va heteroaryl,

trong d6 nhom Ci-Ce-alkyl-, C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl
hodc heteroaryl nay tiy ¥ duoc thé bing mot, hai hogc ba phan tir thé, gibng
hoic khéc nhau, dugc chon tir nhém bao gbm halogen, hydroxy, Ci-Cs-alkyl-,
Ci-Cs-alkoxy-, -NH», alkylamino-, dialkylamino-,  axetylamino-,
N-metyl-N-axetylamino-, cadc amin vong, halo-Ci-Cs-alkyl-, C;-Cs-floalkoxy-,

hoac

R vaR’, ciing v6i nguyén ti nito ma ching lién két, tao ra amin vong;

R8

13 nhém duge chon tr Ci-Ce-alkyl-, halo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl-,
heteroxyclyl-, phenyl, benzyl va heteroaryl, |

trong d6 nhém nay tuy y dugc thé bang mot, hai hodc ba phén tir thé, giéng
ho#c khac nhau, dugc chon tir nhém bao gém halogen, hydroxy, Ci-Cs-alkyl-,
C1-Cs-alkoxy-, -NHa, alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-

axetylamino-, cac amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-,

ho#ic c4c chat dong phan do6i anh, cac chat dong phan khong d6i quang, cdc mudi, cic

solvat ho#c cac mudi cda cac solvat ctia ching.

Theo phuong an khéc, sdng ché @& cap dén cac hop chét c6 cong thirc chung

(D), trong do:

A

12 nhém héa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0).-,
-S(=0)(=NR®)-;

1a nhém Ca-Cs-alkylen,
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trong d6 nhém nay tily ¥ duoc thé bang

(i) mot phan tir thé duoc chon tir hydroxy, Cs-Cs-xycloalkyl, hydroxy-Ci-
Cs-alkyl, -(CH2)NRR’, va/hodc

(ii)) mot hodc hai hodc ba phén tt thé bd sung, giéng hodc khac nhau, duoc
chon tir halogen va C;-Cs-alkyl,

vé6i didu kién 1a nhém Ca-alkylen khong dugc thé bang nhém hydroxy,

12 CH hodc N véi diéu kién 13 mét trong s6 X va Y 1a CH va mot trong s6 X
vaYIlaN;

1a nhém dugce chon tir C1-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl va phenyl-Ci-
Cs-alkyl-,

trong d6 nhém nay tiy v dugc thé bing mot hodc hai hoic ba phén tir thé,
gidng hoic khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen,
Ci-Cs-alkyl-, flo-Cy-Cor-alkyl-, Ci-Csz-alkoxy-, Ci-Co-floalkoxy-, -NHa,
alkylamino-, dialkylamino-, cidc amin vong, -OP(=O)(OH),, -C(=O)OH, -
C(=O)NHz;

]a nhém dugce chon tir nguyén tit hydro, nguyén tir flo, nguyén tir clo, nguyén
td brom, xyano, Ci-Cr-alkyl-, Ci-Cr-alkoxy-, flo-Ci-Cr-alkyl-, Ci-C»-
floalkoxy-;

doc 1ap v6i nhau 1a nhém duge chon tir nguyén tr hydro, nguyén tir flo,
nguyén tir clo, nguyén tir brom, xyano C;-Cz-alkyl-, C1-Cz-alkoxy-, flo-Ci-Ca-
alkyl-, C1-Cz-floalkoxy-;

12 nhém duge chon tir nguyén tir hydro, xyano, -C(=0)R8, -C(=O)ORS?, -
S(=0)2R8, -C(=0)NR®R’, Ci-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl,

trong d6 nhom Ci-Cs-alkyl, C3-Cs-xycloalkyl- hodc phenyl nay tuy y dugc thé
b%lng mot, hai hoac ba phén tr thé, giéng hodc khac nhau, ldu'(_fc chon tir nhom
bao gém halogen, hydroxy, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, -NHoa,
alkylamino-, dialkylamino-, cic amin vong, flo-Ci-Cz-alkyl-, C1-C»-floalkoxy-
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RS, R7 doc 1ap v6i nhau 1a nhém duge chon tir nguyén tir hydro, Ci-Ce-alkyl-,

Cs3-Cs-xycloalkyl-, phenyl va benzyl,

trong d6 nhom Ci-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl hodc benzyl nay tuy y
duoc thé béng mot, hai hodc ba ph?m tir thé, giéng hodc khac nhau, duoc chon
tr nhém bao g(‘A)m halogen, hydroxy, Ci-Cs-alkyl-, C;-Cz-alkoxy-, -NHo>,
alkylamino-, dialkylamino-, cic amin vong, flo-C;-Cz-alkyl-, C1-C»-floalkoxy-,

hoidc

R® va R, cung vé&i nguyén tir nito ma ching lién két, tao ra amin vong;

RS

12 nhém duge chon tr Ci-Cs-alkyl-, flo-Ci-Cs-alkyl-, Cs3-Cs-xycloalkyl-,
phenyl va benzyl,

trong d6 nhém nay tiy ¥ dugc thé bing mot, hai hoic ba phan tir thé, gidng
ho#c khac nhau, dugc chon tir nhom bao gém halogen, hydroxy, C-Cs-alkyl-,
C1-Cs-alkoxy-, -NHa, alkylamino-, dialkylamino-, cdc amin vong, flo-Ci-Co-
alkyl-, C1-Cz-floalkoxy-,

hodc cac chat dong phan doi anh, céc chat dong phan khong doi quang, cdc mudi, cic

solvat hodc cac mudi cua céc solvat cua chung.

Theo phuong 4n khéc, sang ché @ cap dén cac hop chit ¢6 cong thirc chung

(I), trong do6:

A

12 nhém héa tri hai dugc chon tir nhém bao gdém -S-, -S(=0)-, -S(=0)-,
-S(=0)(=NR’)-;

la nhém C>-Cy-alkylen,

trong d6 nhém nay tuy y duogc thé bang mot phan tir thé duogc chon tir
hydroxy, Cs-Cs-xycloalkyl, hydroxy-C;-Cs-alkyl, -(CH2)NRSR,

va tlly y bang mét hodc hai hoic ba phan tir thé bd sung, giéng hodc khac
nhau, duoc chon tir halogen va Ci-Cs-alkyl,

v6i didu kién 12 nhém Co-alkylen khong dugc thé bang nhém hydroxy,
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1a CH hoic N véi didu kién 1a mot trong s6 X va Y 1a CH va mot trong sb X

vaYlaN;

12 nhém duge chon tir C1-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl va phenyl-C;-
Cs-alkyl-,

trong d6 nhém nay ty y duoc thé bang mot hodc hai hodc ba phén tir thé,
gidng hoic khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen,
Ci-Cs-alkyl-, flo-Ci-Cr-alkyl-, C;-Cstalkoxy-, Ci-Ca-floalkoxy-, -NHa,
alkylamino-, dialkylamino-, cdc amin vong, -OP(=0)(OH),, -C(=O)OH, -
C(=O)NHz;

la nhém dugc chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo, nguyén
tdr brom, xyano, Ci-Cz-alkyl-, C;-Cr-alkoxy-, flo-Ci-Cz-alkyl-, Ci-Co-
floalkoxy-;

d6c 1ap v6i nhau 1a nhém duge chon tir nguyén tr hydro, nguyén tr flo,
nguyén tit clo, nguyén tir brom, xyano C;-Cz-alkyl-, C1-Cz-alkoxy-, flo-Ci-Co-
alkyl-, C1-Cz-floalkoxy-;

12 nhém duoc chon tir nguyén tit hydro, xyano, -C(=O)R3, -C(=0)ORS, -
S(=0)2R8, -C(=0)NR®R’, C;-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl,

trong d6 nhom C1-Cs-alkyl, C3-Cs-xycloalkyl- hoic phenyl nay tiy v dugc thé
bﬁng mot, hai hodc ba phén tir thé, giéng hoédc khac nhau, dugc chon tir nhém
bao gdm halogen, hydroxy, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, cdc amin vong, flo-Ci-Cr-alkyl-, C;-C»-
floalkoxy-;

R® R’ ddc 1ap v6i nhau 1a nhém duge chon tir nguyén tr hydro, Ci-Ce-alkyl-,

Cs-Cs-xycloalkyl-, phenyl va benzyl,
trong d6 nhém C1-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl hodc benzyl nay tuy y

duoc thé bdng mot, hai hodc ba phén tir thé, giéng hoic khac nhau, dugc chon
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tir nhém bao gdm halogen, hydroxy, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, cdc amin vong, flo-C;-Cz-alkyl-, C1-Ca-floalkoxy-,
hoac

R® va R’, ciing v6i nguyén tit nito ma chiing lién két, tao ra amin vong;

RS la nhém dugc chon tir Ci-Cs-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl-,
phenyl va benzyl,
trong d6 nhém nay tily ¥ duoc thé bang mot, hai hoic ba phén tir thé, giéng
hodc khac nhau, duoc chon tir nhdm bao gém halogen, hydroxy, Ci-Cs-alkyl-,
Ci-Cs-alkoxy-, -NH», alkylamino-, dialkylamino-, cidc amin vong, flo-C;-Co-
alkyl-, C1-C»-floalkoxy-,

hodc cac chit ddng phan dbi anh, cac chit dong phan khong d6i quang, cac mubi, cac

solvat hodc cdc muodi clia cac solvat cia chung.

Theo phuong 4n dugc wu tién, sang ché d& cap dén cac hop chét c6 cong thirc

chung (I), trong do:
A 12 nhém héa tri hai duge chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)z-,
-S(=0)(=NR%)-

L 1a nhém C,-Cs-alkylen,
trong d6 nhém nay tuy y duge thé bing
(i) mot phin tir thé duwoc chon tir C3-Cs-xycloalkyl va hydroxymetyl-,
va/hoac
(i) mot hoic hai phan tir thé bd sung, gibng hoic khac nhau, dugc chon tir
C1-Cr-alkyl,

X,Y la CH hodc N véi didu kién 12 mot trong s6 X va Y 1a CH va mét trong s§ X
vaYIlaN;

R! 1a nhém dugce chon tir C1-Cy-alkyl-, C3-Cs-xycloalkyl- va phenyl,
trong d6 nhom nay tuy y dugc thé bang mot hodc hai hoic ba phan tir thé,
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gibng hoic khac nhau, duoc chon tir nhém bao gdm hydroxy, xyano, halogen,
C1-Cz-alkyl-, C1-Co-alkoxy-, -NHa, -C(=O)OH;

l1a nhém duogce chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;

1a nhom dugce chon tir nguyén tr hydro, nguyén tir flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;
1a nguyén tr hydro hodc nguyén tir flo;

12 nhém duge chon tir nguyén tir hydro, xyano, -C(=O)NRR’, -C(=O)R?,
-C(=0)ORS, -S(=0)R8, C1-Cs-alkyl-,

trong d6 nhom C;-Cs-alkyl- nay tuy y duge thé bang mot phan tir thé dwoc
chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Cs-alkoxy-, -NHa,

alkylamino-, dialkylamino-, cic amin vong;

ddc 1ap vé6i nhau 1a nhém duge chon tir nguyén tir hydro, Ci-Cs-alkyl- va Cs-
Cs-xycloalkyl-,

trong d6 nhom Ci-Cs-alkyl- hodc Cs-Cs-xycloalkyl- nay tuy y duoc thé bang
mot hodc hai phﬁn tir thé, giéng hodic khéac nhau, dwoc chon tir nhém bao gdm
hydroxy, Ci-Cz-alkyl-, Ci-Cz-alkoxy-, -NH, alkylamino-, dialkylamino-, céc

amin vong, hodc

RS va R’, cuing véi nguyén tir nito ma chung lién két, tao ra amin vong;
b

R8

12 nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, Cs-Cs-xycloalkyl- va
phenyl,

trong d6 nhom nay tuy y duoc thé bang mot phan tir thé dwoc chon tir nhém
bao gdm halogen, hydroxy, Ci-Cz-alkyl-, C1-Cz-alkoxy-, -NHa,

hodc cac chit déng phan ddi anh, cac chat dong phan khong ddi quang, cdc mudi, cac

solvat hodc cdc mudi cua céc solvat cia ching.
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Theo phuong an duogc wu tién khac, sang ché dé cap dén cac hop chét c6 cong

thirc chung (I), trong do:

A 12 nhém hoa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)s-,
-S(=0)(=NR’)-;

L 1a nhém Cz-Cy-alkylen,
trong d6 nhém nay tiy ¥ dugc thé bing mot phin tir thé duoc chon tir C3-Ca-
xycloalkyl va hydroxymetyl-,
va tily ¥ bing mot hodic hai phén tir thé bd sung, giéng hoic khac nhau, dwoc
chon tir C1-Cr-alkyl,

X,Y 1a CH hoac N véi diéu kién 1a mot trong s6 X va Y 1a CH va mot trong sb X
vaYIlaN;

R! l1a nhém dugc chon tir C1-Cy-alkyl-, C3-Cs-xycloalkyl- va phenyl,
trong d6 nhém nay tily ¥ dwoc thé bing mot hoic hai hodc ba phan tir thé,
gidng hoic khac nhau, duge chon tir nhém bao gbm hydroxy, xyano, halogen,
Ci-Co-alkyl-, C1-Cs-alkoxy-, -NHz;

R? 1a nhém dugce chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;

R3 1a nhém dugce chon tir nguyén ti hydro, nguyén tr flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;

R* 12 nguyén tt hydro hodc nguyén tir flo;

R 12 nhém duoc chon tir nguyén tir hydro, xyano, -C(=0)NRSR’, -C(=O)R?,
-S(=0)2R?, Ci-Cs-alkyl-,
trong d6 nhom C;-Cs-alkyl- nay tuy y duge thé bang mot phan tir thé duoc
chon tir nhém bao gdm halogen, hydroxy, xyano, Ci-Cs-alkoxy-, -NHa,

alkylamino-, dialkylamino-, cdc amin vong;
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R® R7 ddc lap vé6i nhau 12 nhém duge chon tir nguyén tir hydro, Ci-Cs-alkyl- va Cs-

Cs-xycloalkyl-,

trong d6 nhom C;-Cs-alkyl- hodc C3-C5-xycloalkyl- nay tiy y dugc thé bing
mot hodc hai phén tir thé, gi(“')ng hoac khac nhau, dugc chon tir nhém bao gém
hydroxy, Ci-Cz-alkyl-, C1-C2-a1k6x -, -NHa, alkylamino-, dialkylamino-, c4c

amin vong, hodc

R°va R, ciing v6i nguyén tit nito ma ching lién két, tao ra amin vong;

R8

1a nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, Cs3-Cs-xycloalkyl- va
phenyl, ‘

trong d6 nhém nay tuy y dugce thé bang mét phan tir thé dugc chon tir nhém
bao gdm halogen, hydroxy, Ci-Ca-alkyl-, Ci-Co-alkoxy-, -NHo,

hodc cac chat dong phan doi anh, cic chat dong phan khong ddi quang, cdc mudi, cac

solvat hodc cdc mudi cia céc solvat ctia chiing.

Theo phuong 4n dugc wu tién khéc, sang ché dé cap dén cac hop chét co cong

thirc chung (I), trong d6:

A

Rl

R2

R3

12 nhém héa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)z-,
-S(=0)(=NR’)-; |

1a nhém C»-Cs-alkylen;

12 CH hoic N véi didu kién 12 mot trong s6 X va Y 1a CH va mot trong sé X

vaYlaN;

12 nhom dugce chon tir Ci-Cs-alkyl-,

trong d6 nhém nay tiy ¥ dwoc thé bing mot hodc hai hogc ba phan tir thé,
gidng hoic khac nhau, duge chon tir nhém bao gbm hydroxy, Ci-Cz-alkoxy-, -
NHa, -C(=O)OH;

la nguyén tr hydro;

1a nhém dugc chon tir nguyén tr hydro, nguyén tir flo;

-37-



25004

R* 12 nguyén tx hydro;

R’ 12 nhém duge chon tir nguyén tir hydro, xyano, -C(=0)NR°R’, -C(=O)R?,
_C(=0)OR?, -S(=0),R?, Ci-Cy-alkyl-,

R6 R’ dbc lap v6i nhau 1a nhém duge chon tlr nguyén tir hydro, C1-Cs-alkyl- va Cs-
Cs-xycloalkyl-, hodc

R® va R’, cung v6i nguyén tir nito ma chung lién két, tao ra amin vong;

R® 12 nhém duogc chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl,
trong d6 nhém nay tily ¥ duoc thé bang mot phan tir thé duoc chon tir nhém
bao gbém halogen, hydroxy, C1-Cz-alkyl-, C1-Cz-alkoxy-, -NHa,

hodc cac chat dong phan d6i anh, cac chat dong phén khong doi quang, cac muoi, cac

solvat hodc cac mudi cua céc solvat clia chiing.

Theo phuong an dugc dic bi€t vu ti€n, sang ché d& cap dén cac hop chét c6
cong thic chung (I), trong do:
A 12 nhém héa tri hai duge chon tir nhém bao gdm -S(=0),-, -S(=0)(=NR?)-;

L 12 nhém C,-Cg-alkylen;
X,Y 1a CH hodc N véi diéu kién 1a mot trong s6 X va Y 1a CH va mét trong s6 X

vaYlaN;

R! 14 nhém dugc chon tir C1-Cs-alkyl-,
trong d6 nhém nay tuy y duogc thé bang mot hodc hai hogic ba phin tir thé,
gidng hodc khac nhau, duge chon tir nhém bao gbm hydroxy, Ci-Cs-alkoxy-, -
NH,, -C(=0)OH;

R? 12 nguyén tir hydro;
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R3 1a nhém duogc chon tir nguyén tir hydro, nguyén ti flo;
R* 12 nguyén tr hydro;
R’ 1a nhém duge chon tr nguyén ti hydro, xyano, -C(=0)NRSR’, -C(=O)R?,

-C(=0)OR?, -S(=0)R?, C1-Cs-alkyl-,

Ré R’ ddc lap voi nhau 13 nhom duge chon tr nguyén tir hydro, Ci-Cs-alkyl- va Cs-
Cs-xycloalkyl-, hodc

R® va R7, cling v6i nguyén tir nito ma ching lién két, tao ra amin vong;

R® 13 nhém dugc chon tir Ci1-Ce-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl, '
trong d6 nhém nay tuy y dugce thé bing mot phén tir thé dugc chon tir nhém
bao gdm halogen, hydroxy, Ci-Cz-alkyl-, Ci-Cz-alkoxy-, -NHa,

hoi#ic c4c chat dong phan d6i anh, cac chat dong phan khong doi quang, cdc muoi, cac

solvat hodc cac mu6i cta cac solvat cia ching.

Theo phuong an dugc dic biét vu tién, sdng ché d& cap dén cac hop chét co6

cdng thic chung (I), trong do:

A A nhém hoéa tri hai dugc chon tr nhém bao gdm -S(=O)-,
-S(=0)(=NR’)-

L l1a nhém C3-Cy-alkylen;

X,Y laCH hodc N voi diéu kién 13 m{)’g trong s6 X va Y 1a CH va mot trong s6 X
vaYIlaN;

R! 1a nhém metyl;

R? 12 nguyén tt hydro;

R3 1a nhém dugce chon tir nguyén tit hydro, nguyén tir flo;

R* 12 nguyén tir hydro;

-30-



25004

R3 14 nhém dugc chon tir nguyén t& hydro, -C(=O0)NR®R’, -C(=O)R®,
-C(=0)ORS8, -S(=0),R?, Cy-Cs-alkyl-,

RS, R7 ddc lap voi nhau 12 nhém duoc chon tir nguyén ti hydro, Ci-Cz-alkyl-;

R? 1a nhém Ci-Cr-alkyl-,

hodc cac chit ddng phan dc"),i anh, cc chét ddng phan khong d6i quang, cac mubi, cac

solvat hodc cdc muodi cla céc solvat ciia ching.

Theo phuong 4n dugc wu tién khéc, sing ché dé cap dén cac hop chét ¢6 cong
thirc chung (I), trong do:
A 12 nhém héa tri hai duoc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)z-,
-S(=0)(=NR’)-;
L la nhém -CH>CH>CHp-;
X,Y 1a CH hoic N véi diéu kién 12 mét trong s6 X va Y 1a CH va mot trong s6 X

vaYIlaN;

R! 1a nhém dugc chon tir C1-Cs-alkyl-,
trong d6 nhém nay tiy y dugc thé bang mot hodc hai hosic ba phan tir thé,
gidng hoic khac nhau, dugc chon tir nhém bao gbm hydroxy, C1-Cz-alkoxy-, -
NHa, -C(=0)OH;

R? 1a nguyén tit hydro;

R3 1a nhom dugc chon tir nguyén tir hydro, nguyén tir flo;

R* 1a nguyén tir hydro;

R’ 12 nhém duoc chon tir nguyén tir hydro, xyano, -C(=O)NRR’, -C(=O)R?,
-C(=0)OR®, -S(=0):R?, Cy-Cy-alkyl-,

R8 R7 doc 1ap vé6i nhau 1 nhoém duge chon tir nguyén tir hydro, Ci1-Cs-alkyl- va Cs-
Cs-xycloalkyl-, hodc
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R® va R’, cling vé6i nguyén tir nito ma chiing lién keét, tao ra amin vong;

RS

12 nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl,

trong d6 nhém nay tiy y duoc thé bing mot phan tir thé duoc chon tir nhém
bao gbdm halogen, hydroxy, C1-Cz-alkyl-, C1-Cz-alkoxy-, -NHa,

hodc céc chat dong phan doi anh, cic chat dong phan khong doi quang, cac muoi, cac

solvat hodc cdc mudi cia céc solvat ciia ching.

Theo phuong 4n dwgc wu tién khéc, sing ché @& cap dén cac hop chit c6 cong

thirc chung (I), trong do:

A

Rl
RZ

R3

RS

RS, R7

R8

12 nhém hoéa tri hai duoc chon tir nhém bao gdm -S(=0),-, -S(=0)(=NR%)-;

14 nhém -CH>CH>CH>-;

1a CH hozc N véi diéu kién 12 mot trong s6 X va Y 1a CH va mét trong s6 X
vaYIlaN;

12 nhém metyl;

1a nguyén tr hydro;

1a nhém dugce chon tir nguyén tir hydro, nguyén ti flo

1a nguyén tr hydro;

14 nhém duge éhon tr nguyén t&¢ hydro, -C(=0)NRSR’, -C(=O)R?,
-C(=0)ORS, -S(=0)2R?, Ci-Cs-alkyl-,

doc 1ap v6i nhau 1a nhém duge chon tir nguyén tr hydro, Ci-Cz-alkyl-;

1a nhém Ci-Co-alkyl-,

hodc cac chit ddng phan ddi anh, cac chat ddong phan khong doi quang, cac mudi, cic

solvat hodc cac mudi cia céc solvat cua chung.
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Theo phuong an dugc wu tién khéc, séng ché d& cap dén cac hop chét ¢ cong

thirc chung (1), trong do:

A

XY

Rl
R2
R3
R4

RS

RS, R7

12 nhém héa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)-,
-S(=0)(=NR°)-;
la nhém C»-Cs-alkylen;
12 CH hodc N véi diéu kién 12 mot trong s6 X va Y 1a CH va mot trong sé X
vaYIlaN;
12 nhém C1-Cy-alkyl-;
1a nguyén tr hydro;
1a nhém dugc chon tr nguyén titr hydro, nguyén tir flo;
1a nguyén tr hydro;
13 nhém duoc chon tir nguyén tir hydro, xyano, -C(=0)NR®R’, -C(=O)RS,

-C(=0)ORS, -S(=0)R%, C1-Cs-alkyl-,

doc 18p va6i nhau 1a nhdm dugce chon tir nguyén tir hydro, Ci-Cs-alkyl- va Cs-
Cs-xycloalkyl-, hodc

R® va R’, cling véi nguyén ti nito ma chiing lién keét, tao ra amin vong;

RS

la nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, Cs3-Cs-xycloalkyl- va
phenyl,

trong d6 nhom nay tiy y dugc thé bing mdt phan tir thé dugc chon tir nhém
bao gdm hydroxy, Ci-Cz-alkyl-, C1-Cz-alkoxy-,

hodc cac chat dong phan d6i anh, cac chat dong phan khong doi quang, cdc muodi, cac

solvat hodc cac mudi cia céc solvat cia ching.

Theo phuong an dugce dic bigt uu ti€n, sang ché @ cap dén cac hop chit co

cong thirc chung (I), trong do:
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12 nhém héa tri hai duge chon tir nhém bao gdm -S(=0),-, -S(=0)(=NR?)-;

la nhém -CH2CH>CH»-;

12 CH hodc N véi didu kién 12 mot trong s6 X va Y 1a CH va mét trong s6 X
vaYIaN;

12 nhém metyl;

1a nguyén tir hydro;

1a nguyén tr flo;

1a nguyén tr hydro;

12 nhém dugc chon tir nguyén ti hydro, -C(=0)NR®R’, -C(=O)R?, -C(=0)ORS,
-S(=0):R8, metyl-,

1a nhém etyl-;

1a nguyén tir hydro;

1a nhém C;-Cr-alkyl-,

hodc céac chat dong phan d6i anh, cac chat dong phan khong doi quang, cdc mudi, cac

solvat hodc cac mudi cda cac solvat cua chiing.

Theo phuong an dugce wu tién khéic, sang ché @& cap dén cac hop chét c6 cong

thirc chung (I), trong do:

A

X, Y

Rl

l1a nhéom hoéa tri hai dugc chon tir nhém bao g@)m -S-, -S(=0)-, -
S(=0)(=NR’)-;

l1a nhém C>-Cs-alkylen,

trong d6 nhém nay tuy y duoc thé bang mdt hozc hai nhém metyl;

12 CH hoiic N véi didu kién 12 mdt trong s6 X va Y 12 CH va mot trong s6 X
vaYlaN;

1a nhém Cq-Cs-alkyl-,

trong d6 nhom nay tuy y dugc thé bang mot hodc hai hodc ba phan tir thé,

-43-



R2

R3

RS
RS, R’

25004

gidng hoic khac nhau, duoc chon tir nhém bao gém hydroxy, xyano, nguyén
ti flo, C1-Cr-alkoxy-, -NHb;

la nhém dugce chon tir nguyén tr hydro, nguyén tir flo, nguyén t clo, xyano,
metyl, metoxy-, triflometyl-, triflometoxy-;

1a nhém duge chon tir nguyén tir hydro, nguyén tir flo, nguyén tr clo, xyano,
metyl, metoxy-, triflometyl-, triflometoxy-;

12 nguyén tir hydro hodc nguyén ti flo;

12 nhém duoc chon tr nguyén tit hydro, xyano, -C(=O)NR®R’;

doc 1ap v6i nhau 1d nhom dugc chon tur nguyén t¢ hydro va
C1-Cs-alkyl-,

trong d6 nhém Ci-Ce-alkyl- ndy tily v duoc thé bing mét phan tir thé duoc
chon tr nhém bao gdm hydroxy, Ci-Cr-alkoxy-, -NH», alkylamino-,

dialkylamino-, cAc amin vong,

hodc cac chat dong phéan doi anh, cac chat dong phén khong doi quang, cdc muoi, cac

solvat hodc cadc mudi cua céc solvat cia ching.

Theo phuong an dugc dic biét uu tién, sang ché @& cap dén cac hop chét c6

cdng thirc chung (I), trong do:

RS
R6, R7

12 nhém hoa tri hai duoc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)-
(=NR%)-;

la nhém C,-Cs-alkylen;

12 CH hodc N véi diéu kién 12 mét trong s6 X va Y 1a CH va mot trong sd X

vaYIlaN; |
1a nhém Cq-Cy-alkyl-;

la nguyén t hydro hodc nguyén tir flo;

1a nguyén tr hydro hodc nguyén tir flo;

1a nguyén titr hydro;

12 nhém dugce chon tir nguyén ti hydro, -C(=O)NR°R’;

doc lap v6i nhau 1& nhém duge chon tir nguyén tr hydro va
C1-Cp-alkyl-,

hoiic cac chat dong phan d6i anh, cac chat dong phan khong doi quang, cdc mudi, cac
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solvat hodc cdc mudi cua céc solvat ctia ching.

Theo phuong an dugce dédc biét vu ti€n khac, sang ché dé cap dén cac hop chit

c6 cong thirc chung (I), trong d6:

A 13 nhém héa tri hai duoc chon tr nhém bao gdm -S-, -S(=O)-,
-8(=0)(=NR’)-;

L 1a nhém C3-Cy-alkylen;

X,Y 13 CH hoic N véi diéu kién 12 mét trong s6 X va Y 1a CH va mot trong sb X
vaYlaN;

R! 13 nhém metyl;

R? 12 nguyén ttt hydro;

R3 14 nguyén tir flo;

R* 14 nguyén tir hydro;

R’ 12 nguyén tir hydro;

hodc céc chat dong phan dodi anh, cac chat dong phan khong doi quang, cac mudi, cac

solvat hodc cdc mudi cla cac solvat ciia ching.

Theo phuong an khac, sang ché d& cap dén cic hop chit c6 cong thirc (1),
trong d6 A 12 nhém héa tri hai dwgc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0);,-,
-S(=0)(=NR>)-.

Theo phuong 4n khac, sang ché d& cap dén cac hop chét c6 cong thirc (I),
trong d6 A 1a nhém hoa tri hai -S(=0),-.

Theo phuong an dugc wu tién, sang ché dé cap dén cac hop chét c6 cong
thirc (I), trong d6 A 12 nhém hoa tri hai duge chon tir nhém bao gdm -S-, -S(=0)-, -
S(=0)(=NR%)-.

Theo phuong an dugce wu tién khéac, sang ché dé cap dén cac hop chét c6

cong thirc (I), trong d6 A 1a nhom hoa tri hai -S-.
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Theo phuong 4n duogc wu tién khac, sang ché d& cap dén cac hop chit co

cong thure (I), trong d6 A 1a nhdm hoa tri hai -S(=0)-.

Theo phuong 4n dwoc wu tién khéc, sang ché dé cap dén cac hop chét c6

cong thirc (I), trong d6 A 12 nhém hoa tri hai -S(=0)(=NR?)-.

Theo phuong 4n dugc wu tién khac, sang ché dé cip dén cac hop chét c6
cong thie (I), trong d6 A 13 nhém héa tri hai dugc chon tir nhém bao gdm -S(=0),-,
-S(=0)(=NR%)-.

Theo phuong an khac, sang ché d& cap dén cac hop chéit c6 cong thire (1),
trong d6 L 1a nhém C,-Ce-alkylen,
trong d6 nhom nay ty ¥ duge thé bing mot phan tir thé dwoc chon tir hydroxy, Co-
Cs-alkenyl, C2-Cs-alkynyl, C3-Cs-xycloalkyl, hydroxy-Ci-Cs-alkyl, -(CH2)NR®R’,
va tily y bing mdt hodc hai hodc ba phan tir thé bd sung, gidng hodc khac nhau, dugc
chon tir halogen va Ci-Cs-alkyl,
v6i diéu kién 12 nhém Cr-alkylen khong dugc thé bang nhém hydroxy,
hodc trong d6 mdt nguyén tir cacbon cia nhém Cz-Cs-alkylen néu trén tao ra vong ba
hodic bén canh cling v6i nhém héa tri hai ma né lién két, trong d6 nh6m hoa tri hai nay
duoc chon tir -CH>CH>-, -CH2CH2CH>-, -CH20OCH>-.

Theo phuong 4n khic, sang ché d& cip dén cac hop chét c6 cong thuc (I),
trong d6 L 12 nhém Ca-Ce-alkylen, trong d6 nhém nay tiy y dugc thé bang
(i) mdt phan tir thé dwoc chon tir hydroxy, C-Cs-alkenyl, Co-Cs-alkynyl, C3-Cs-
xycloalkyl, hydroxy-Ci-Cs-alkyl, -(CH2)NR®R’, va/hodc
(i)  mot hodc hai hodic ba phan tir thé, giéng hodc khac nhau, dwgc chon tir halogen
va
C1-Cs-alkyl,
vé6i diéu kién 12 nhém Ca-alkylen khong duge thé bang nhém hydroxy,
hodc trong do
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mot nguyén tir cacbon ctia nhém Ca-Ce-alkylen néu trén tao ra vong ba hoic bbn canh
cling v6i nhém hoa tri hai ma né lién két, trong d6 nhém hoéa tri hai nay dugc chon tir -
CH2CH>-, -CH2CH2CHz-, -CH20CH,-.

Theo phwong 4n khac, sang ché dé& cap dén cac hop chét c6 cong thirc (I),
trong d6 L 1a nhém Cr-Cy-alkylen, |
trong d6 nhém nay tiy y duoc thé bing mot phan tir thé duogc chon tir hydroxy, Cs-
Cs-xycloalkyl, hydroxy-Ci-Cs-alkyl, -(CH2)NR®R,
~va tly ¥ bang mot hodc hai hodc ba phin tir thé bd sung, giéng hoic khac nhau, duoc
chon tir halogen va Ci-Cs-alkyl,
v6i didu kién 12 nhém Csr-alkylen khong duoc thé bing nhém hydroxy.

Theo phuong 4n khac, sang ché dé cap dén cac hop chéit c6 cong thuc (I),

trong d6 L 12 nhém Cr-Cy-alkylen,

trong d6 nhém nay tiy y duoc thé bing

(i)  mot phan tir thé dugc chon tir hydroxy, Cs-Ca-xycloalkyl, hydroxy-Ci-Cs-alkyl,
~(CH2)NRR’, va/hoic

(ii) mot hodc hai hodic ba phin tir thé bd sung, gidng hoic khac nhau, duoc chon tir
halogen va C;-Cs-alkyl,

v6i didu kién 12 nhém Ca-alkylen khéng dugc thé bing nhém hydroxy.

Theo phuong 4n dwgc wu tién, sang ché d& cap dén cac hop chat c6 cong thirc
(D), trong d6 L 1a nhém C,-Cs-alkylen,
trong d6 nhém nay tiy y dugc thé bing mot phan tir thé duge chon tir C3-Cs-
xycloalkyl va hydroxymetyl-, |
va tlly ¥ bang mot hodc hai phén tir thé bd sung, giéng hodc khac nhau, dugc chon tir
C1-Cr-alkyl.

Theo phuong &4n dugc vu ti€n khéc, sang ché dé cap dén cac hop chit c6 cong
thirc (I), trong d6 L 1a nhém C,-Cs-alkylen,

trong d6 nhém nay tuy y duoc thé bang
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i) mot phén tir thé duge chon tir C3-Ca-xycloalkyl va hydroxymetyl-, va/hodc
(i)  mdt hodc hai phan tir thé bd sung, gibng hodc khac nhau, dwoc chon tir Ci-Ca-

Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chit c6 cong
thire (I), trong d6 L 12 nhém Cp-Cs-alkylen, trong d6 nhém nay tuy y dugc thé bang

mot hodc hai nhém metyl.

Theo phuong 4n dugc ddc bi€t vu ti€n, sang ché dé cap dén cac hop chét c6

cong thire (I), trong d6 L 14 nhom C,-Cy-alkylen.

Theo phuong 4n dugc dic biét uu tién khac, sang ché @& cap dén cac hop chit

c6 cong thac (I), trong d6 L 1a nhém Cs-Cs-alkylen.

Theo phuong &4n dugc dic biét wu tién khéac, sang ché @ cap dén cac hop chét

c6 cong thuc (I), trong d6 L 1a nhém -CH2CH2CHz- hodc -CH2CH2CH2CH>-.

Theo phuong 4n duge dic biét wu tién khac, sang ché dé cap dén cac hop chét
c6 cong thac (I), trong d6 L 1a nhém -CH2CH2CHp-.

Theo phwong 4n dugc dic biét wu tién khac, sang ché dé cap dén cac hop chét
c6 cong thic (I), trong d6 L 14 nhém -CH2CH,CH2CHa-.

Theo phuong 4an khéc, sang ché dé cdp dén cac hop chét co cong thirc (I),
trong d6 R! 1a nhém duoc chon tir Ci-Ce-alkyl-, C3-Cg-alkenyl, C3-Cg-alkynyl, Cs-
Cr-xycloalkyl-, heteroxyclyl-, phenyl, heteroaryl, phenyl-Ci-Cs-alkyl- va heteroaryl-
Ci-Cs-alkyl-,
trong d6 nhém nay tuy y dugc thé bang mot hodc hai hoic ba phan tir thé, gidng hoic
khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen, Ci-Ce-alkyl-, halo-
C1-Cs-alkyl-, Ci-Cg-alkoxy-, Ci-Cs-floalkoxy-, -NHa, alkylamino-, dialkylamino-,
axetylamino-, N-metyl-N-axetylamino-, cic amin vong, -OP(=O)(OH), -C(=O)OH,
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-C(=O)NH;

Theo phuong 4n khac, sang ché d& cap dén cac hop chét c6 cong thirc (I),
trong d6 R! 14 nhém dugc chon tir Ci-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl va
phenyl-Cy-Cs-alkyl-,
trong d6 nhém nay tuy y duoc thé bang mot hoidc hai hoic ba phan tir thé, giéng hoic
khac nhau, dugc chon tir nhém bao gém hydroxy, xyano, halogen, Ci-Cs-alkyl-, flo-Ci-
Cs-alkyl-, Ci-Cs-alkoxy-, C;-Cr-floalkoxy-, -NH,, alkylamino-, dialkylamino-, cac
amin vong, -OP(=0)(OH),, -C(=O)OH, -C(=O)NHa.

Theo phuong 4n dugc uu tién, sang ché dé cap dén cac hop chét c6 cong thire
(I), trong d6 R! 1a nhém dwgce chon tir C1-Cs-alkyl-, C3-Cs-xycloalkyl- va phenyl,
trong d6 nhém nay tuy y duoc thé bang mdt hoic hai hoic ba phan tr thé, giéng hoic
khac nhau, duge chon tir nhém bao gdm hydroxy, xyano, halogen, C1-Cz-alkyl-, Ci-Co-
alkoxy-, -NHoa.

Theo phwong 4n duoc wu tién khéc, sang ché dé cap dén cac hop chét ¢ cong
thitc (I), trong d6 R! 1a nhém duge chon tir Ci-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl,
trong d6 nhém nay tuy y duoc thé bang mdt hodc hai hoic ba phan tir thé, gidng hoic
khac nhau, duge chon tir nhém bao gdm hydroxy, xyano, halogen, C1-Cz-alkyl-, C1-Co-
alkoxy-, -NHa, -C(=O)OH.

Theo phuong an dugc uu tién khéc, sang ché @ cap dén cac hop chit c6 cong
thirc (I), trong d6 R! 1a nhom Cy-Cs-alkyl-,
trong d6 nhém nay tuy y duoc thé bang mdt hodc hai hoic ba phén tir thé, gidng hoic
khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, nguyén ti flo, Ci-Ca-alkoxy-,
-NHa>.

Theo phuong an dugc uu tién khac, sang ché @ cap dén cac hop chit c6 cong

thtre (I), trong d6 R! 1a nhom Ci-Ca-alkyl-,
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trong d6 nhém nay tiy y duoc thé bang mot hodc hai hodc ba phan tir thé, giéng hoic
khac nhau, duoc chon tir nhém bao gdm hydroxy, xyano, nguyén tir flo, C1-Cz-alkoxy-,
-NHa, -C(=O)OH.

Theo phuong an dugc dic biét uu tién, sang ché dé cap dén cac hop chét c6

cong thirc (I), trong d6 R! 1a nhém C1-Cy-alkyl-.

Theo phuong an dugc déc bi€t uu tién khéc, sang ché @ cap dén céc hop chét

¢6 cong thic (1), trong d6 R! 13 nhém Ci-Cs-alkyl-.

Theo phuong 4n duoc dic biét wu tién khac, sang ché d& cap dén cac hop chit
c6 cong thirc (I), trong d6 R! 12 nhém Ci-Cs-alkyl-.

Theo phuong 4n dwoc dic biét vu tién khac, sang ché d& cap dén cac hop chit

c6 cong thirc (1), trong d6 R! 12 nhom etyl.

Theo phuong an dugc ddc biét vu ti€n khéac, séng ché dé cap dén cac hop chit

c6 cong thirc (I), trong d6 R! 1a nhoém metyl.
Theo phuong an dugc ddc biét uu tién khéc, sang ché dé cap dén cac hop chét
c6 cong thirc (I), trong d6 R! 12 nhom C;-Cy-alkyl-, va R? 1a nguyén tir hydro hodc

nguyén tir flo.

Theo phuong 4n duoc dic biét wu tién khéc, sang ché d& cap dén cac hop chét

c6 cong thire (I), trong @6 R! 1a nhém C1-Cy-alkyl-, va R? 12 nguyén tir hydro.

Theo phuong an dugc dic biét uwu tién khac, sang ché @ cap dén cac hop chit

c6 cong thire (I), trong d6 R! 1a nhém metyl, va R? 13 nguyén tir hydro.

Theo phuong én khéc, sang ché d& cap dén cac hop chét c6 cong thirc (D),

trong d6 R? 1a nhom duge chon tir nguyén tr hydro, nguyén tir flo, nguyén t clo,

-50-



25004

nguyén t brom, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, halo-Ci-Cs-alkyl-, Ci-Cs-
floalkoxy-.

Theo phuong 4n khac, sang ché @& cip dén cac hop chét c6 cong thirc (1),
trong d6 R? 1a nhom duge chon tir nguyén tir hydro, nguyén ti flo, nguyén tit clo,
nguyén to brom, xyano, Ci-Cz-alkyl-, C;-Cz-alkoxy-, flo-C;-Cz-alkyl-, Ci-Ca-
floalkoxy-.

Theo phwong 4n dugc wu tién, sang ché d& cap dén céac hop chit c6 cong thirc
(I), trong d6 R? 1a nhém duge chon tir nguyén tir hydro, nguyén t flo, nguyén ti clo,

xyano, metyl, metoxy-, triflometyl-, triflometoxy-.

Theo phwong an duge ddc biét wu tién, sang ché d& cap dén cac hop chit c¢6

cdng thire (1), trong 6 R? 1a nguyén tir hydro hoic nguyén tir flo.

Theo phwong an dugc dic biét wu tién khac, sang ché dé cap dén céac hop chét

¢6 cong thire (I), trong d6 R? 1a nguyén tit flo.

Theo phuong 4n dugc ddc bi€t uu tién khéc, sang ché dé cap dén cac hop chét c6

cdng thire (I), trong d6 R? 1a nguyén tir hydro.

Theo phuong 4n duoc diic biét wu tién khac, sang ché dé cap dén cac hop chét
c6 cong thire (I), trong d6 R? 1a nguyén ti hydro, R® 1a nguyén ti flo, va R* 1a
nguyén tir hydro.

Theo phuong 4n dugc ddc biét uu tién khac, sang ché @& cap dén cac hop chit
c¢6 cong thire (I), trong d6 R! 1a nhém metyl, R? 1a nguyén t hydro, R3 1a nguyén tir

flo, va R* 1a nguyén tir hydro.

Theo phuong an khéc, sé’mg ché d& cap dén cac hop chit c6 cong thirc (1),

trong 6 R? va R* ddc 14p v6i nhau 12 nhém dugce chon tir nguyén tir hydro, nguyén
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ti flo, nguyén tir clo, nguyén tir brom, xyano, C;-Cs-alkyl-, Ci-Csz-alkoxy-, halo-Ci-
Cs-alkyl-, Ci-Cs-floalkoxy-.

Theo phuong 4n khac, sang ché @& cap dén cac hop chit ¢6 cong thuc (I),
trong d6 R3 va R* doc 14p v6i nhau 12 nhém duge chon tir nguyén tir hydro, nguyén
tu flo, nguyén ti clo, nguyén tir brom, xyano Ci-Cz-alkyl-, C1-Cz-alkoxy-, flo-C;-Co-
alkyl-, C1-C»z-floalkoxy-.

Theo phwong 4n khéc, sang ché @& cap dén cac hop chét c6 cong thuc (1),
trong d6 R3 va R* doc 14p v6i nhau 12 nhém dugce chon tir nguyén tir hydro, nguyén

tir flo, nguyén tir clo, xyano, metyl, metoxy-, triflometyl-, triflometoxy-.

Theo phuong 4n khac, sang ché @& cap dén cac hop chit ¢6 cong thue (I),

trong d6 R® va R* doc 1ap voi nhau 13 nguyén tir hydro hodc nguyén tir flo.

Theo phuong &n khéc, sang ché d& cap dén cac hop chat c6 cong thirc (),
trong d6 R3 1a nhém dugce chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo,
nguyén tr brom, xyano, Ci-Csz-alkyl-, Ci-Cs-alkoxy-, halo-Ci-Cs-alkyl-, Ci1-Cs-

floalkoxy-, va trong d6 R* 1a nguyén tit hydro hodc nguyén ti flo.

Theo phuong 4n khéc, sang ché dé cap dén cac hop chét c6 cong thuc (I),
trong d6 R* 1a nhém dugc chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo,
nguyén t&r brom, xyano Ci-Cz-alkyl-, Ci-Cz-alkoxy-, flo-Ci-Cz-alkyl-, Ci-Co-
floalkoxy-, va trong d6 R* 1a nguyén ti hydro hodc nguyén ti flo.

Theo phuong 4n khéc, sang ché dé cap dén céc hop chit c6 cong thic (1),
trong d6 R? 1a nhém dugce chon tir nguyén tir hydro, nguyén tr flo, nguyén tir clo,
nguyén to brom, xyano C;-Cr-alkyl-, Ci-Cz-alkoxy-, flo-Ci-Cz-alkyl-, Ci-Ca-
floalkoxy-, va trong d6 R* 1a nguyén tir hydro.

Theo phuong an khéc, sang ché dé cap dén cac hop chét c6 cong thuc (I),
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trong d6 R3 1a nhém dugce chon tir nguyén ti hydro, nguyén ti flo, nguyén tit clo,
Xyano, metyl, metoxy-, triflometyl-, triflometoxy-, va trong d6 R* 1a nguyén tit

hydro.

Theo phuong 4n khéc, sang ché @& cdp dén cac hop chét c6 cong thuc (1),
trong d6 R3 1a nguyén t& hydro hodc nguyén tir flo, va trong d6 R* 1a nguyén tit
hydro.

Theo phuong 4n khac, sang ché dé cip dén cac hop chit c6 cong thirc (I),

trong d6 R3 1a nguyén tt flo, va trong d6 R* 1a nguyén tt hydro.

Theo phuong 4n dugc wu tién, sang ché dé cap dén cac hop chét c6 cong thic
(), trong d6 R? 1a nhém duoc chon tir nguyén tit hydro, nguyén tit flo, nguyén ti clo,

xyano, metyl, metoxy-, triflometyl-, triflometoxy-.

Theo phuong 4n dugc dac biét uu ti€n, sang ché dé cap dén cac hop chét co

cong thirc (I), trong d6 R? 12 nguyén tir hydro hodc nguyén tir flo.

Theo phuong 4n dugc dic biét wu tién khac, sang ché dé cap dén cac hop chit

c6 cong thirc (1), trong d6 R® 12 nguyén tir flo.

Theo phuong an dugc dic biét wu tién khéc, sang ché dé cap dén cac hop chét

c6 cong thirc (I), trong d6 R? 12 nguyén t hydro.

Theo phuong 4n dugc uu tién, sdng ché d& cap dén cac hop chét c6 cong thirc
(I), trong d6 R* 1a nhom dugc chon tir nguyén tir hydro, nguyén tir flo, nguyén tir clo,
xyano, metyl, metoxy-, triflometyl-, triflometoxy-.

Theo phuong &n dugc ddc biét uu tién, sang ché dé cap dén cac hop chét ¢6

cong thirc (I), trong d6 R* 12 nguyén tir hydro hodc nguyén tir flo.
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Theo phuong 4n duoc dic biét vu tién khac, sang ché dé cap dén cac hop chét

c6 cong thire (1), trong d6 R* 1a nguyén tit flo.

Theo phuong 4n dwoc dic biét wu tién khac, sang ché dé cap dén cac hop chét

c¢6 cong thire (I), trong d6 R* 1a nguyén tir hydro.

Theo phwong 4n khac, sang ché _dé cap dén cac hop chét co cong thirc (),
trong d6 R 1a nhém dugc chon tir nguyén tit hydro, xyano, -C(=0)R8, -C(=0)OR8, -
S(=0)2R%, -C(=O)NRR’, C;-Ce-alkyl-, C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl,
heteroaryl,
trong d6 nhom Ci-Cs-alkyl, C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl hodc heteroaryl
nay tiy ¥ duoc thé bing mot, hai hodc ba phan tir thé, giéng hoic khac nhau, dugc
chon tir nh6m bao gdm halogen, hydroxy, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-, cdc amin vong,

halo-C1-Cs-alkyl-, Ci-Cs-floalkoxy-;

Theo phuong 4n khéc, sang ché dé cip dén céc hop chit c6 cong thirc (I), trong
d6 R® 1a nhém dugc chon tir nguyén t hydro, xyano, -C(=O)R?, -C(=O)OR?, -
S(=0)2R8, -C(=O)NR®R’, C;-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl,
trong d6 nhém Ci-Ce-alkyl, C3-Cs-xycloalkyl- hogic phenyl ndy tity y dugc thé bang
mot, hai hoac ba phﬁn tir thé, giéng hodc khac nhau, dugc chon tir nhdm bao gém
halogen, hydroxy, xyano, C;-Cs-alkyl, Ci-Cs-alkoxy-, -NHz, alkylamino-,
dialkylamino-, cic amin vong, flo-C;-C»z-alkyl-, C1-C»-floalkoxy-.

Theo phuong an dugc wu ti€n, sdng ché @& cap dén cac hop chit c6 cong thirc
(D), trong d6 R® 12 nhém dugce chon tir nguyén t hydro, xyano, -C(=O)NR®R’, -
C(=O)R®, -S(=0):R8, Ci-Cs-alkyl-,
trong d6 nhom Ci-Cg-alkyl- nay tuy y duoc thé bing mot phan tir thé dugc chon tir
nhém bao gbébm halogen, hydroxy, xyano, Ci-Cs-alkoxy-, -NH», alkylamino-,

dialkylamino-, cidc amin vong.
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Theo phuong 4n duge wu tién khac, sang ché dé cap dén cac hop chét c6 cong
thirc (I), trong d6 R3 12 nhém duogc chon tr nguyén ti hydro, xyano, -C(=O)NR°R’, -
C(=O)R®, -C(=0)ORS, -S(=0):R8, Ci-Cs-alkyl-,
trong d6 nhém Ci-Cs-alkyl- nay tiy y dugc thé bang mot phan tir thé dwoc chon tir
nhém bao gdm halogen, hydroXy, xyano, Ci-Csz-alkoxy-, -NH», alkylamino-,

dialkylamino-, cdc amin vOng.

Theo phuong an dugc wu tién khéc, sang ché d& cap dén cac hop chit c6 cong
thire (I), trong d6 R’ 1a nhém duge chon tr nguyén tir hydro, xyano, -C(=0)NRSR’, -
C(=O)R®, -C(=0)ORS, -S(=0),R8, Ci-Cs-alkyl-.

Theo phuong an duoc wu tién khéc, sang ché @& cap dén cac hop chit c6 cong
thize (I), trong 6 R’ 13 nhém dugc chon tir nguyén tir hydro, -C(=O)NRSR’, -
C(=O)R3, -C(=0)ORS, -S(=0)2R8, C;-Cs-alkyl-.

Theo phuong an dugc uu tién khac, sang ché @& cap dén cac hop chit c6 cong thic
(D), trong @6 R’ 1a nhém duge chon tir nguyén tir hydro, -C(=O)NRR’7, -C(=O)R?, -
C(=0)OR¢, -S(=0):R®, Ci-Cs-alkyl-.

Theo phuong 4n dugc dic bi€t uvu tién, sang ché @ cap dén cac hop chit co
cong thirc (I), trong @6 R® 1a nhém dugc chon tir nguyén tir hydro, -C(=0)NR°R’, -
C(=O)R?, -C(=0)OR®, -S(=0)2R®, metyl-.

Theo phuong 4n dugc wu tién khac, sang ché d& cap dén cac hop chit c6 cong
thire (I), trong d6 R® 1a nhém duogc chon tir nguyén tir hydro, -C(=O)NR®R’, -
C(=O)R3, -C(=0)ORS, -S(=0)2R®.

Theo phuong 4n dugc uwu tién khéc, sang ché dé cap dén cac hop chat c6 cong

thirc (I), trong d6 R® 1a nhém dugce chon tir nguyén ti hydro, -C(=O)R8, -C(=0)ORS,
-S(=O)R3.
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Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chét ¢ cong
thitc (I), trong d6 R3 13 nhém dugc chon tir nguyén tt hydro, -C(=O)NRR’, -
C(=O)R®, -C(=0)OR&.

Theo phuong 4n dugc wu tién khac, sang ché @& cap dén cac hop chét c6 cong
thite (I), trong d6 R’ 1a nhém dugc chon tir nguyén t hydro, -C(=O)NRR’, -
C(=O)R?, -S(=0)2R®.

Theo phuong 4n dugc wu tién khac, sang ché @& cap dén cac hop chét c6 cong

thirc (I), trong d6 R? 1a nhém dugce chon tir nguyén tir hydro, -C(=0)RS8, -S(=0)2R3.

Theo phuong an dugc dic bi€t vu tién, sang ché dé cap dén cac hop chét ¢
cong thic (I), trong d6 R’ 1a nhém duge chon tir -C(=0)NRR’, -C(=O)R®, -
C(=0)OR?, -S(=0)2R?, metyl-.

Theo phuong 4n dugc wu tién khéc, sang ché dé cap dén cac hop chét c6 cong
thire (1), trong d6 R* 1a nhém duoc chon tir -C(=0)NRR’, -C(=O)RS3, -C(=0)OR?&, -

S(=0)R8.

Theo phuong &4n dugc wu tién khac, séng ché d€ cap dén cac hop chat c6 cong

thirc (I), trong @6 R3 1a nhém dugce chon tir -C(=0)R?, -C(=0)ORS, -S(=0).R8,

Theo phuong 4n dugc uu tién khéc, sang ché dé cap dén céac hop chét c6 cong
thire (I), trong @6 R® 1a nhém duge chon tir -C(=0)NRR’, -C(=0)R8, -C(=0)OR®,

Theo phuong &4n dugc uu tién khéc, sang ché dé cap dén cac hop chét c6 cong

thirc (1), trong @6 R’ 1a nhém duoc chon tir -C(=0)NRSR’, -C(=0)RS, -S(=0)2R8.

Theo phuong 4n dugc uu tién khéc, sang ché d& cap dén cac hop chét c6 cong

thae (I), trong d6 R’ 1a nhém dugce chon tir -C(=0)R®, -S(=0)2R®.

-56-



25004
Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chét c6 cong
thirc (I), trong d6 R’ 1a nhém -C(=0)OR8.

Theo phuong 4n dugc wu tién khéc, sang ché dé cap dén cac hop chét c6 cong
thire (1), trong d6 R> 12 nhém -C(=O)R8.

Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chit c6 cong
thire (I), trong d6 R> 12 nhém -S(=0):R3.

Theo phwong 4n dugc wu tién khac, sang ché dé cap dén cac hop chét c6 cong
thire (1), trong d6 R’ 1a nhém C;-Cs-alkyl-.

Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chét c6 cong

thire (1), trong d6 R> 12 nhém metyl-.

Theo phuong 4n dugc wu tién khéc, sang ché d& cap dén cac hop chét c6 cong

thire (I), trong d6 R’ 1a nhom duge chon tr nguyén tir hydro, xyano, -C(=0)NRCR”.

Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chét c6 cong

thire (I), trong d6 R’ 1a nhom duoc chon tr nguyén ti hydro, -C(=O)NRR’.

Theo phwong 4n dugc wu tién khéc, sang ché dé cap dén cac hop chét c6 cong

thiee (I), trong d6 R 1a nhém xyano.

Theo phuong 4n dugc wu tién khéc, sang ché @& cap dén céc hop chit c6 cong
thire (1), trong d6 R’ 1a nhém -C(=0)NR®R’.

Theo phuong é4n dugc dic biét uu tién, sang ché dé cap dén cac hop chét co

cong thirc (I), trong d6 R’ 12 nguyén ti hydro.
Theo phuong an dugc déc biét vu tién khéc, sang ché d& cap dén cac hop chét
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c6 cong thuc (1), trong d6 R* 1a nguyén tir flo, R* 1a nguyén t& hydro, va R’ 1a
nguyén ti hydro.

Theo phuong 4n dugc dic biét wu tién khac, sang ché @& cép dén cac hop chit -
c6 cong thirc (I), trong d6 R! 12 nhém metyl, R3 12 nguyén tit flo, R* 1a nguyén tir
hydro, va R’ 12 nguyén tir hydro.

Theo phuong an dugc dédc bi€t wu ti€n khac, sang ché dé cap dén cac hop chét
c6 cong thie (1), trong d6 R! 1a nhém metyl, R? 12 nguyén t& hydro, R3 1a nguyén ti
flo, R* 1a nguyén tir hydro, va R’ 13 nguyén t hydro.

Theo phuong an dugc ddc biét wu tién khac, sang ché dé cap dén céac hop chét

c6 cong thie (1), trong d6 R! 1a nhém metyl va R’ 12 nguyén tir hydro.

Theo phuong 4n khéc, sang ché dé cap dén céc hop chét c6 cong thire (I), trong
d6R®vaR’ doc lap v6i nhau 1a nhém duge chon tir nguyén tir hydro, Ci-Ce-alkyl-,
Cs-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl va heteroaryl,
trong d6 nhom C;-Cs-alkyl-, Cs-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl hodc
heteroaryl ndy tity y dugc thé bing mot, hai hodc ba phan tir thé, giéng hoic khac nhau,
duogc chon tir nhém bao gém halogen, hydroxy, C;-Cs-alkyl-, Ci-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-, cdc amin vong,
halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-, hodc

R®va R’, cing v&i nguyén ti nito ma ching lién keét, tao ra amin vong.

Theo phwong 4n khac, sang ché dé cap dén cac hop chét ¢ cong thic (I), trong
d6 R® va R7 d@oc 1ap vé6i nhau 1a nhém duge chon tir nguyén tir hydro, Ci-Ce-alkyl-,
C3-Cs-xycloalkyl-, phenyl va benzyl,
trong d6 nhom Cq-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl hodc benzyl nay tuy y dugc thé
bﬁng mot, hai hoac ba phén tir thé, giéng hoic khéc nhau, duoc chon tir nhém bao gém
halogen, hydroxy, C;1-Cs-alkyl-, C1-Cs-alkoxy-, -NHa, alkylamino-, dialkylamino-, cc
amin vong, flo-C;-Cr-alkyl-, C1-C;-floalkoxy-, hodc
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R® va R’, ciing véi nguyén tir nito ma chung lién két, tao ra amin vong.

Theo phwong an khac, sang ché @& cap dén cac hop chét ¢6 cong thirc (I), trong
d6 R® 1a nhém dugc chon tir nguyén tit hydro, C1-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl
va benzyl,
trong d6 nhém C1-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl hoic benzyl nay tiy y duogc thé
b%mg mot, hai hodc ba ph?m tir thé, giéng hodc khac nhau, dugc chon tir nhom bao gém
halogen, hydroxy, C;-Cs-alkyl-, Ci-Csz-alkoxy-, -NH>, alkylamino-, dialkylamino-, cac
amin vong, flo-Ci-Cz-alkyl-, C-C»-floalkoxy-, va trong d6 R7 1a nguyén tir hydro hoic
nhom Ci-C3 alkyl-, hodc

R® va R’, cling véi nguyén tit nito ma ching lién két, tao ra amin vong.

Theo phuong 4n khéc, sang ché dé cap dén cac hop chit c6 cong thirc (I), trong
d6 R® 1a nhém dugc chon tir nguyén tir hydro, Ci-Cs-alkyl- va phenyl,
trong d6 nhém Ci-Cs-alkyl- hodc phenyl ndy tily y dwoc thé bing mot, hai hoic ba
' ph?ln tr thé, giéng hoac khac nhau, dugc chon tir nhom bao gé)m halogen, hydroxy, Ci-
Cs-alkyl-, Ci-Cs-alkoxy-, dialkylamino-, va trong d6 R 1a nguyén tt hydro hodc nhém
C1-Cs alkyl-, hoac

R® va R7, cling véi nguyén tr nito ma ching lién két, tao ra amin vong.

Theo phwong 4n khéc, sang ché dé cap dén cac hop chit c6 cong thire (I), trong
d6 R® 1a nhom dugc chon tir nguyén tir hydro, Ci-Cs-alkyl- va phenyl,
trong d6 nhom Ci-Ce-alkyl- hodc phenyl nay tuy y dugc thé bing mot, hai hoic ba
phin tir thé, gidng hoic khac nhau, dugc chon tir nhém bao gbm halogen, hydroxy, Ci-
Cs-alkyl-, C1-Cs-alkoxy-, dialkylamino-, va trong d6 R’ 12 nguyén tit hydro hodc nhom
C1-Cs alkyl-.

Theo phuong an khéc, sang ché @ cap dén cac hop chét co cong thic (I),

trong d6 R® va R7, cling v6i nguyén tir nito ma ching lién két, tao ra amin vong.
Theo phuong an dugce wu tién, sang ché dé cap dén cac hop chat c6 cdng thire
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(D), trong d6 R® va R7 doc 1ap v6i nhau 1a nhém duge chon tir nguyén tir hydro, Ci-
Cs-alkyl- va C3-Cs-xycloalkyl-,

trong d6 nhém C;-Cs-alkyl- hosic C3-Cs-xycloalkyl- nay tiy v dwoc thé bing mot hoac
hai phén tir thé, giéng hodc khac nhau, dugc chon tir nhém bao gébm hydroxy, Ci-Ca-
alkyl-, Ci-Cz-alkoxy-, -NH>, alkylamino-, dialkylamino-, cdc amin vong, hodc

R®va R, ciing v6i nguyén tir nito ma ching lién két, tao ra amin vong.

Theo phuong 4n dugc wu tién khéc, sang ché @& cap dén cac hop chét ¢6 cong
thirc (I), trong @6 R® 1a nhém dwge chon tir nguyén tit hydro, Ci-Cs-alkyl- va C3-Cs-
xycloalkyl-,
trong d6 nhém Ci-Cs-alkyl- hodc C3-Cs-xycloalkyl- nay tiy ¥ dugc thé bing mot hodc
hai phﬁn tir thé, giéng hoic khac nhau, dwoc chon tir nhém bao gdm hydroxy, Ci-Co-
alkyl-, C1-Cz-alkoxy-, -NH>, alkylamino-, dialkylamino-, cdc amin vong,
va trong d6 R 12 nguyén t hydro hodc nhém Ci-Cs alkyl-, hodc

R® vaR’, ciing v6i nguyén tir nito ma chiing lién két, tao ra amin vong.

Theo phuong 4n duge wu tién khéc, sang ché @& cap dén cac hop chit ¢ cong
thirc (I), trong @6 R® 1a nhém duoc chon tr nguyén tir hydro, Ci-Cs-alkyl- va C3-Cs-
xycloalkyl-,
trong d6 nhém Ci-Cy-alkyl- hodc C3-Cs-xycloalkyl- ndy tuy y duoc thé bang mot hoac
hai phﬁn tr thé, giéng ho#c khac nhau, dugc chon tir nhém bao gém hydroxy, Ci-C»-
alkyl-, C1-Cz-alkoxy-, -NH>, alkylamino-, dialkylamino-, cdc amin vong,
va trong d6 R 14 nguyén t hydro hodc nhém Ci-Cs alkyl-.

Theo phuong 4n dugc vu tién khac, sang ché dé cap dén cac hop chét c6 cong
thtre (I), trong @6 R® va R7 dodc 14p v6i nhau 1a nhém duge chon tir nguyén tir hydro va
C1-Cs-alkyl-,
trong d6 nhom C;-Cy-alkyl- nay tuy y dugc thé bing mot phan tir thé dugc chon tir
nhém bao gébm hydroxy, Ci-Cz-alkoxy-, -NHa, alkylamino-, dialkylamino-, cac amin

vong.
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Theo phuong 4n dugc wu tién khéc, sang ché dé cap dén cic hop chét c6 cong
thirc (I), trong d6 R® 12 nhém duge chon tr nguyén tit hydro va Ci-Cs-alkyl-,
trong d6 nhom Ci-Cs-alkyl- nay tily v duge thé bing mot phan tir thé dugce chon tir
nh6ém bao gém hydroxy, Ci-Cz-alkoxy-, -NH», alkylamino-, dialkylamino-, cic amin
vong, |

va trong d6 R7 1a nguyén tir hydro hodc nhém C;-Cs alkyl-.

Theo phuong an dugce wu tién khéc, sdng ché d& cap dén cac hop chit c6 cong
thire (1), trong d6 R® va R7 doc 1ap v6i nhau 12 nhém dugce chon tir nguyén ti hydro,
C1-Cs-alkyl- va Cs3-Cs-xycloalkyl-, hodc

RS va R, cling véi nguyén ti nito ma chiing lién két, tao ra amin vong.

Theo phuwong an dugc uu tién khac, sang ché d& cap dén cac hop chit c6 cong
thire (1), trong @6 R va R7 doc 1ap v6i nhau 13 nhém dugce chon tir nguyén tir hydro,
C1-Cs-alkyl- va C3-Cs-xycloalkyl-.

Theo phuong an dugc dic biét vu tién, sdng ché @ cap dén céc hop chit c6
cdng thirc (I), trong d6 R® va R7 ddc 14p v6i nhau 1a nhém duge chon tir nguyén tir
hydro va C;-C»z-alkyl-.

Theo phuong 4n dugc dédc biét uu tién khéc, sang ché dé cap dén céac hop chét
c¢6 cdng thire (1), trong d6 RS 1a nhém dugce chon tir nguyén tir hydro va Cq-Ca-alkyl-,
va trong d6 R 1a nguyén tir hydro.

Theo phuong 4n dugc dic biét vu tién khéc, sang ché @& cap dén cac hop chit

c¢6 cdng thirc (I), trong d6 R® 12 nhém duge chon tir nguyén tir hydro va Ci-Ca-alkyl-.

Theo phuong 4n duge dic biét vu tién khéc, sang ché dé& cap dén cac hop chit

c6 cong thirc (1), trong d6 R7 1 nguyén tit hydro.

Theo phuong an dugc déc biét vu tién khéc, sang ché dé cap dén cac hop chét
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c6 cong thirc (I), trong d6 R® 1a nhém Ci-Cz-alkyl-, va trong d6 R’ 1a nguyén t
hydro.

Theo phuong an dugce ddc biét vu tién khéc, sdng ché dé cap dén cac hop chét
c6 cong thirc (1), trong d6 R® 13 nhém C1-Ca-alkyl-.

Theo phuong an dugc ddc biét vu tién khac, sang ché dé cap dén cac hop chét

c6 cdng thire (I), trong d6 R® 1a nhém etyl-, va trong d6 R 1a nguyén tir hydro.

Theo phuong an dugce dic biét vu tién khéc, sang ché d& cép dén cac hop chét

c6 cdng thire (I), trong d6 R® 1a nhém etyl-.

Theo phuong an khac, sing ché @& cép dén cac hop chit c6 cong thic (I),
trong d6 R® 1a nhom duge chon tir Ci-Ce-alkyl-, halo-Ci-Cs-alkyl-, Cs-Cs-
xycloalkyl-, heteroxyclyl-, phenyl, benzyl va heteroaryl,
trong d6 nhém nay tiy y dugc thé bing mdt, hai hodc ba phan tir thé, giéng hodc
khac nhau, dugc chon tir nhém bao gém halogen, hydroxy, Ci-Cs-alkyl-, C;i-Cs-
alkoxy-, -NH, alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-,

cac amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-.

Theo phuong én khéc, sang ché dé& cap dén cac hop chit c6 cong thirc (I), trong
d6 R? 1a nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl
va benzyl,
trong d6 nhém nay tuy y dugc thé bang mat, hai hodc ba phén tir thé, giéng hoic
khac nhau, duoc chon tir nhém bao gém halogen, hydroxy, Ci-Cs-alkyl-, Ci-Cs-
alkony, -NH_, alkylamino-, dialkylamino-, cdc amin vong, flo-Ci-Cz-alkyl-, C1-Co-
floalkoxy-.

Theo phuong an dugc wu tién, se’mg ché @ cap dén cac hop chat c6 cong thirc
(I), trong d6 R® 12 nhém dugc chon tir C1-Cs-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl-
va phenyl,

trong d6 nhém nay tuy y dugc thé bang mot phan tir thé dugc chon tir nhém bao gbm
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halogen, hydroxy, Ci-Cz-alkyl-, C1-Cz-alkoxy-, -NHb.

Theo phuong an duoc wu tién khac, sang ché dé cap dén cac hop chét c6 cong
thire (I), trong d6 R® 1a nhém duoc chon tir Ci1-Cs-alkyl-, flo-C;-Cs-alkyl-.

Theo phuong 4n duoc wu tién khac, sang ché dé cap dén cac hop chét co cong
thtrc (1), trong d6 R® 1a nhém Ci-Cs-alkyl-.

Theo phuong 4n duoc wu tién khac, sang ché dé cap dén cac hop chit c6 cong
thire (I), trong d6 R® 12 nhém Ci-Cr-alkyl-.

Theo phuong 4n dugc wu tién khac, sang ché dé cap dén cac hop chit c6 cong

thirc (I), trong d6 R® 12 nhém metyl-.

Theo phuong 4n duoc wu tién khéc, sang ché dé cap dén cac hop chit c6 cong

thtrc (I), trong d6 R® 1a nhom etyl-.

Theo phuong 4n dwoc uu tién khéc, sang ché dé cap dén cac hop chét c6 cong
thtre (I), trong d6 R® 1a nhém flo-Ci-Cs-alkyl-.

Theo phuong an dugc dic biét vu tién, séng ché dé cap dén cac hop chét co

cong thirc (I), trong d6 R® 1a nhom triflometyl-.

CAn phai hiéu ring, sang ché dé cap dén su két hop bd sung bét ky trong

phuong 4n bt ky theo sang ché v& hop chit c6 cong thirc (I) néu trén.

Cu thé hon nita, sang ché d& cap dén hop chét c6 cong thirc (I), hop chit nay

duoc boc 16 trong phan vi du dudi ddy trong ban md ta nay.

R4t dic biét vu tién 1a cac két hop cuia hai hodc nhiéu phwong an dugc wu tién

néu trén.

Cu thé 13, cac dbi twong duge wu tién theo sang ché 14 cac hop chét:

- (rac)-16,20-Diflo-9-[(S-metylsulfonimidoyl)metyl]-2,3,4,5-tetrahydro-12H-
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13,17-(azeno)-11,7-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
15,19-Diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
15,19-Diflo-8-[(metylsulfanyl)mety1]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
(rac)-15,19-Diflo-8-[(metylsulfinyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
(rac)-15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13 -berizodioxadiazaxyclooctadexin;
15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-1 0,6-(azen6)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chét déng phéan dbi
anh 1;
15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chét déng phéan ddi
anh 2;
15,19-diflo-8-[(metylsulfonyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
14,18-Diflo-7-[(metylsulfanyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin;
(rac)-14,18-diflo-7-[(metylsulfinyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin;
(rac)-14,18-diflo-7-[(S-metylsulfonimidoyl)metyl]-2,3-dihydro-10H-9,5-
(azeno)-11,15-(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin;
16,20-Diflo-9-[(metylsulfanyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-16,20-Diflo-9-[(metylsulfinyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-16,20-diflo-9-[(S-metylsulfonimidoyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-
(azeno)-13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,1 1H-12,16-

(azeno)-10,6-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;

-64-



25004

(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A°-
sulfanyliden]-2,2,2-triflo-axetamit;
~ (rac)-1-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A°-
sulfanyliden]-3-etylure;
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A°-
sulfanyliden]axetamit;
(rac)-8-[(N,S-dimetylsulfonimidoyl)metyl]-15,19-diflo-3,4-dihydro-2H,11H-
10,6-(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
(rac)-etyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl } (metyl)oxido-A°-
sulfanyliden]carbamat;

(rac)-2-cloetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A°-
sulfanyliden]carbamat; |
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yljmetyl} (metyl)oxido-A°-
sulfanyliden]metansulfonamit;
(rac)-2-amino-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-
\8-sulfanyliden]etansulfonamit;
(rac)-2-{[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)- -
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-\°-
sulfanyliden]sulfamoyl }etanamin trifloaxetat;

(rac)-2-aminoetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-
Ab-sulfanyliden]carbamat; -
2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl]metyl} sulfonyl)etanamin;

-65-



25004

- axit ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl]metyl}sulfonyl)axetic;
hoic cac chit ddng phan dbi anh, cac chat ddng phan khong dbi quang, cac mubi,

cac solvat hodc cdc mudi cla céc solvat ciia ching.

Céc dinh nghia vé cdc nhom va cac goc néu trén ma da dugc chi ti€t hda & cac
thuat ngit chung hodc & cac khoang dugc uu tién cling 4p dung cho cic sadn pham
cuoi cé cong thuc (I) va, tuong tu, cling &p dung cho céc cdc nguyén li€u ban dau

hodc cac chét trung gian can thiét trong mdi truong hop dé diéu ché.

Sang ché con @ cap dén quy trinh diéu ché cac hop chit c6 cong thirc (8),
trong d6 R!, R% R3, R* va L 1a nhu dugc dinh nghia cho hop chit c6 cong thirc (I)

theo sang ché,

trong quy trinh ndy, cac hop chét cé cong thirc (7):

R
S
2
RN~
Fo_Ll AN
Nl\ 0o~ "0” °NT “cl
7
H,N \R3
LT
R

trong d6 R!, R% R3, R* va L 1a nhu dugc dinh nghia cho hop chit c6 cong thirc (I)
theo sang ché, dugc phan tmg trong phan ting lién hop ngang C-N dugc xtic tac bang
paladi, st dung san phim cong clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-
1,1'-biphenyl)[2-(2-aminoetyl)phenyl]  paladi(I) metyl-ferz-butylete va  2-
(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl lam chét xtc tac va phbi ti,
vGi sy ¢6 mit cua carbonat kiém hozc phosphat kiém lam bazo, trong hdn hop cia

C1-Csalkylbenzen va dung mdi dya trén carboxamit,
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@& tao ra cac hop chét c6 cong thirc (8),
va trong quy trinh ndy, cac hop chét thu dugce tiy ¥, néu thich hop, dwoc chuyén hoa
v6i (i) cac dung moi va/hodc (ii) cac bazo hodc cac axit tuong ung thanh cac solvat,

cac mudi va/hodc cac solvat ciia cdc muoi cia ching.

Ngoai ra, sang ché con dé cdp dén quy trinh didu ché cac hop chit c6 cong
thire (Ia), trong d6 R!, R2, R3, R*, A va L 1a nhu dugc dinh nghia cho hop chét ¢6

cong thirc (I) theo sang ché, trong quy trinh nay cic hop chét c6 cong thirc (26):
R

|
A

NH,

trong d6 R, R R3, R*, A va L 1a nhu dugc dinh nghia cho hop chét c6 cong thire (T)
theo sang ché, dugc phan tmg trong phan ng lién hop ngang C-N dugc xuc tac bang

paladi, st dung san phidm cdng clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-
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1,1'-biphenyl)[2-(2-aminoetyl)phenyl]  paladi(Il) metyl-ters-butylete va  2-
(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl 1am chit xtc tac va phdi ti,
v4i su ¢ mit cia carbonat kiém hoac phosphat kiém lam bazo, trong hdn hop cua

Ci-Csalkylbenzen va dung moi dua trén carboxamit,

R
A
R2
HN o)
PY \
N7 P o—L
™
R3
F
R4

)

dé tao ra cac hop chit c6 cong thic (Ia),
va trong quy trinh ndy, c4c hop chit thu duge tity ¥, néu thich hop, dugc chuyén hoa
v6i (i) cac dung moi va/hodc (ii) cac bazo hodc céc axit tuong tng thanh céc solvat,

cac mudi va/hodc cac solvat cia cdc muoi cua ching.

Sang ché con @& cap dén cac hop chit cé cong thirc (7), trong d6 R!, R?, R?,
R*va L 12 nhu duoc dinh nghia cho hop chét ¢6 cong thirc (I) theo sang ché,

R1
|
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hodic cac chit ddng phan dbi anh, cac chit ddng phan khong ddi quang, cac mubi, cac

solvat hodc cadc mudi clia céc solvat cia chung.

Ban mod ta boc 10 viée sir dung cac hop chit c¢6 cong thirc (7), trong d6 R!, R2,

R3, R* va L 12 nhu dwoc dinh nghia cho hop chét c6 cong thirc (I) theo sang ché,

dé didu ché cac hop chit c6 cong thirc (I).

Sang ché con d& cap dén cac hop chét c6 cong thirc (26), trong d6 R!, R?, R?,
R4, A va L 1a nhu dugc dinh nghia cho hop chét c6 cong thirc (I) theo sang ché,

hodc cac chat dong phan d6i anh, cac chat dong phan khong d6i quang, cdc mudi, cac

solvat hodc cac mudi cua cac solvat ctia ching.

Ban mé ta boc 16 viée st dung cac hop chét ¢ cong thirc (26), trong d6 R,
R2, R3, R, A va L 1a nhu duoc dinh nghia cho hop chit c¢6 cong thirc (I) theo séng

14
A

ché,
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NH,

dé didu ché cac hop chét c6 cong thic (I).

Céc hop chit theo sang ché thé hién phd tac dung duge déng hoc va duge luc

hoc ¢6 gia tri ma chua tiing dugc du bao.

Do d6, ching 1a thich hop d sir dung lam thudc dé didu tri va/hoic phong
nglra cac rdi loan & nguoi va dong vat.

~

Trong pham vi cua sang che, thudt nglt “di€u tri” bao gom cé viéc phong

ngua.

Hoat tinh dugc 1y cia cac hop chit theo sang ché c6 thé duoc giai thich bang
téc dung cia chung nhu 13 cac chit tc ché ddi véi CDK9. Do d6, cac hop chit c6
cong thirc chung (I) cling nhu céc chét ddng phan ddi anh, cic chat ddng phan khong
dbi quang, céac mudi, cdc solvat va cac mudi cua cac solvat ciia chiung duoc sir dung
1am c4c chét trc ché dbi véi CDKO.

Hon nita, cac hop chét theo sang ché thé hién hiéu luc dic biét cao (duogc
ching minh bang tri s§ ICso thip trong thir nghiém CDK9/CycT1) dé @c ché hoat
tinh CDKO.

Trong vin canh sang ché, tri s6 ICso lién quan dén CDK9 c6 thé duoc xac
dinh bang cac phuong phap dugc md ta trong phén phwong phap dudi ddy. Tét hon
13, n6 duoc xac dinh theo phuong phap la. (“Thir nghiém CDK9/CycT1 kinaza™)

duge md ta trong phan Cac vat liéu va Phuong phap dudi day.
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Nhu duge so sanh véi cdc chit e ché CDK9 duge mo ta trong linh vuc k¥
thuat nay, cac hop chit theo sang ché c6 cong thirc (I) thé hién hiéu luc cao mét cach
bét ngd trong viéc e ché hoat tinh CDK9 va & ndng d6 ATP cao, diéu nay duoc
chtrng minh bang tri sé ICso thip ciia chiing trong thir nghiém CDK9/CycT1 kinaza
ATP cao. Do d6, cac hop chét nay cé x4ac suét bi canh tranh khoi g6i lién két ATP
cia CDK9/CycT1 kinaza 14 thdp do ndng do ATP ndi bao cao (R. Copeland et al.,
Nature Reviews Drug Discovery 2006, 5, 730—739). Theo tinh chit ndy, cac hop chét
cta sang ché dic biét 12 c6 thé e ché CDK9/CycT1 trong céc té bao trong khoang
thoi gian dai hon so véi céc chat rc ché kinaza canh tranh ATP truyén théng. Diéu
nay lam gia tang hiéu luc chéng té bao khdi u & ndng dod huyét thanh giam qua trung
gian thanh thai dugc dong hoc cua chét trc ché sau khi ding lidu & ngudi bénh hodc

dong vat.

So v6i cac chét irc ché CDKO trong linh vuc nay, cic hop chit theo sang ché
thé hién thoi gian luu tai dich dai mot cach bat ngd. Trude day di c6 goi ¥ rang thoi
gian luu tai dich 12 yéu t6 du béo thich hop di v6i hidu luc ciia hoat chit trén co 56
1a céc thir nghiém in vitro dua trén su can bang phan 4n mdt cich khong théa déng
céc tinh hudng in vivo trong d6 cic ndng dd hoat chit dao dong do céc quy trinh hép
thu, phan bd, va thai trir va néng do protein muc tiéu c6 thé duoc diéu hoa béng dong
luc (Tummino, P.J. va R.A. Copeland, Residence time of receptor— ligand
complexes and its effect on biological fuﬂction. Biochemistry, 2008. 47(20): p. 5481-
5492; Copeland, R.A., D.L. Pompliano, va T.D. Meek, Drug—thoi gian lwu tai dich
and its implications for lead optimization. Nature Reviews Drug Discovery, 2006.

5(9): p. 730-739).

Do dé, thong sb lién két can b%mg, Kbp, hodc dai dién chirc ndng, ICso, c6 thé
khong phéan anh dy du cac yéu ciu ddi vai hidu luc in vivo. Gia dinh ring phan ti
hoat chét c6 thé chi tac dung vé6i didu kién 12 n6 van con lién két vé6i dich cia no,
“tudi tho” (thoi gian lwu), ctia phirc hop hoat chét-dich c6 thé déng vai trd nhu 13 yéu
t6 du bdo déng tin cdy hon d6i véi hidu Iuc clia hoat chét trong hé in vivo khong can
bing. Mot sb cong bb da danh gia ding va ban luan sy lién can cia n6 dbi vé6i higu

luc in vivo (Lu, H. va P.J. Tonge, Drug-thoi gian leu tai dich: critical information
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for lead optimization. Curr Opin Chem Biol, 2010. 14(4): p. 467-74; Vauquelin, G.
va S.J. Charlton, Long-lasting target binding and rebinding as mechanisms to

prolong in vivo drug action. Br J Pharmacol, 2010. 161(3): p. 488-508).

Mot vi du vé tac dong cuda thoi gian luu tai dich dugc dua ra bﬁng hoat chét
tiotropium ma dwoc sir dung trong diéu tri bénh COPD. Tiotropium lién két v6i cac
kiéu phu M1, M2 va M3 cua céc thu thé muscarinic véi céc ai luc c6 thé so sanh véi
nhau, nhung lai chon loc vé mat déng Iuc vi n6 c6 thdi gian luu dai mong mudn chi
d6i v6i thu thé M3. Thoi gian luu hoat chét tai dich ctia né 1a da dai ma sau khi rtra
troi khoi khi quan clia ngudi in vitro, tiotropium van duy tri kha ning e ché hoat
tinh cholinergic v&i thoi gian ban thai 1a 9 gio. Diéu nay chuyén thanh kha ning bao
vé chdng lai con co thit phé quan trong thodi gian trén 6 gid in vivo (Price, D., A.
Sharma, va F. Cerasoli, Biochemical properties, pharmacokinetics and
pharmacological response of tiotropium in chronic obstructive pulmonary disease

patients. 2009; Dowling, M. (2006) Br. J. Pharmacol. 148, 927-937).

Vi du khéc 1a Lapatinib (Tykerb). Da phat hién rang thoi gian luu tai dich dai
dugc thiy dbi véi lapatinib trong phan (g enzym ving ndi bao dugc tinh ché twong
ung véi kha nang e ché tin hiéu kéo dai, quan sat dugc, ¢ cac té bao khbi u dua trén
cac phép do phosphoryl hoa thu thé tyrosin. Sau d6, da két luan dugc rang dong luc
lién két cham c6 thé cung cép kha ning wrc ché tin hidu gia ting & khdi u, nhy d6 din
dén kha ning tic dong 16n hon dén téc do phat trién khéi u hoic dén hiéu qua cua
viéc ding lidu ddng thoi v6i cac tac nhan hoa tri liéu khac. (Wood et al (2004)
Cancer Res. 64: 6652-6659; Lackey (2006) Current Topics in Medicinal Chemistry,
2006, Vol. 6, No. 5)

Trong vin canh sang ché, tri s6 ICso lién quan dén CDK9 & ndng d6 ATP cao
c6 thé dugc xac dinh biang cac phuong phap duge md ta trong phan phuong phap
du6i day. T6t hon 13, né dugc xac dinh theo Phuong phap 1b (“th nghiém
CDK9/CycT1 kinaza ATP cao”) nhu dugc md ta trong phéan Céc vat lidu va Phuong
phép duéi day.

Trong van canh cua sang ché, thoi gian luru tai dich cua cac chét trc ché CDK9

theo sang ché c6 thé duogc xac dinh bing cac phuong phép dugc mo ta trong phén
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phuong phap dudi day. Tét hon 13, né dugc xac dinh theo Phuong phap 8 (“Cong
huéng plasmon bé mit PTEFb”) nhu dugc md ta trong phan Cac vat liéu va phuong
phéap dudi day .

Ngoai ra, cac hop chét theo sang ché c6 cong thirc (I) con thé hién mét cach
bét ngd hoat tinh chéng ting sinh duoc cai thién trén cac dong té bao khéi u, nhu
HeLa, HeLa-MaTu-ADR, NCI-H460, DU145, Caco-2, B16F10, A2780 hoac
MOLM-13, so v&i céc chat e ché CDK9 duge mé ta trong linh vuc k¥ thuét nay.

Trong vin canh cta sang ché, hoat tinh chéng ting sinh trén cac dong té bao
khéi u nhu HeLa, HeL.a-MaTu-ADR, NCI-H460, DU145, Caco-2, B16F10, A2780
hodc MOLM-13 tt hon 13 duge x4c dinh theo phuong phép 3. (“Thir nghiém ting

sinh”) nhu dugc mb ta trong phin Cac vt liéu va phuong phap dudi day.

Hon nita, c4c hop chét theo sang ché c6 cong thic (I) con duge dic trung
béng cac tinh chit dugc dong hoc dugc cai thién, nhu do én dinh chuyén hoa gia

tang trén cac té bao gan ciia chudt, so véi cac hop chét d3 biét trong linh vuc nay.

Hon nita, cac hop chét theo sang ché c6 cong thic (I) con dugc dic trung
bing c4c tinh chit dugc dong hoc duge cai thién, nhu thdi gian ban thai dugc cai

thién trén chudt khi ding in vivo, so v6i cac hop chét da biét trong linh vuc nay.

Trong van canh cta sang ché, d6 6n dinh chuyén héa trén céc té bao gan
chuot t6t hon 13 duoc xac dinh theo Phwong phap 6. (“Nghién ctru vé do 6n dinh
chuyén héa in vitro trén cac té bao gan chut”) dugc mo ta trong phén céc vat liéu va

phuong phép dudi day.

Trong van canh cia sang ché, thoi gian ban thai trén chuot khi ding in vivo
tdt hon 14 duogc x4c dinh theo phuong phép 7. (“Duoc dong hoc in vivo trén chudt”)
dugc mb ta trong phan céc vat lidu va phuong phép dudi day.

Hon nita, cac hop chét theo sang ché c6 cong thirc (I) con dugc dic trung
b%mg cac tinh chéit dugc dong hoc khac dugc cai thién, nhu mirc do thAm CaCo-2
biéu kién gia ting (Papp A-B) qua cac don 16p té bao Caco-2, so véi cac hgp chit da

biét trong linh vuc nay.
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Hon nita, cic hop chit theo sang ché c6 cong thic (I) con duge dic trung
bang cac tinh chit dwoc dong hoc khic duoc cai thién, nhu ty sb thoat giam (ty sb
thoat = Papp B-A / Papp A-B) tir viing day dén ving dinh qua céc don 16p té bao

Caco-2, so v6i cac hop chét da biét trong linh vuc nay.

Trong vin canh cia sang ché, tri sb mirc d6 thdm CaCo-2 biéu kién tir ving
day dén ving dinh (Papp A-B) hoic ty sb thoét (duge dinh nghia nhu 13 t§ s& ((Papp B-
A) / (Papp A-B)) t6t hon 13 dugc xac dinh theo phwong phap 5. (“Thir nghiém kha

ning thdm Caco-2 ”) dwoc mé ta trong phan Céc vét liéu va phuong phap dudi day.

Ban mé ta boc 16 viéc sir dung cac hop chét cé cong thirc chung (I) theo
sang ché @ diéu tri va/hodic phong ngira cac rdi loan, tét hon 1 cac rdi loan lién
quan dn hodc qua trung gian hoat tinh CDK9, cu thé 1a cac rbi loan ting sinh qua
muc, cac bénh nhiém do virut gdy ra va/hoic céc bénh tim mach, t8t hon nita 13 cac

roi loan téng sinh qua muec.

Céc hogp chét theo sang ché c6 thé duoc sir dung dé tc ché hoat tinh hodc su
biéu hién ctia CDK9.

Do d6, cac hop chit c6 cong thic (I) dugc cho 14 c6 gia tri @& 1am céc tac
nhén tri liéu. Do d6, theo phuong 4n khac, ban mé ta bdc 16 phuong phéap diéu trj cac
r6i loan lién quan dén hodc qua trung gian béi hoat tinh CDK9 & bénh nhan cin diéu
tri, bao gdm cho bénh nhan dung lugng hitu hidu ctia c6 cdng thirc (I) nhu duge dinh
nghia trén day. Theo cac phuong 4n nhét dinh, cac rdi loan lién quan hoat tinh CDK9
1a céc rdi loan tang sinh qué muec, cidc bénh nhiém do virut gdy ra va/hodc cac bénh

tim mach, t6t hon nita 1a cac 16i loan tdng sinh qué murc, ddc biét 1a bénh ung thu.

Thuét ngi “didu tri” hodc “viéc didu tri” nhu néu trong toan bd ban mé ta ndy
dugc sir dung theo cach thong thuong, vi du, quan ly hodc cham soc d6i twgng nham
muc dich chién théng, lam thuyén gidm, lam giam, lam diu, céi thién tinh trang cta
bénh hodc rdi loan, nhu cacxindm.

~,

Thuat ngit "36i twong" hoic "bénh nhan" gdm cac sinh vat ma c6 kha ning bi
r6i loan ting sinh té bao hoic ri loan két hop véi su chét té bao theo chuong trinh

(apoptosis) gidm hodc khong dit hoc ddi twong ma c6 thé c6 loi ich khac nho st
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dung hop chat theo sang ché, nhu ngudi va dong vat khong phai 12 nguoi. Nguoi
dugc uu tién gdm cic bénh nhan bi hodc d& bi réi loan ting sinh té bao hoic tinh
trang két hop ting sinh té bao, nhu duwoc md ta & day. Thuat ngit "dong vat khong
phai ngudi" bao gbm cac dong vét cé xuong sdng, vi dy, cac dong vat c6 vii, nhu cac
loai linh truéng khong phai ngudi, ctru, bo, chd, meéo va cac dong vat gam nham, vi
du, chudt nhit, va cac dong vat khong phai loai ¢6 v, nhu ga, cac loai ludng cu, cac

loai bo sat, v.v.

Thuat ngit "céc r6i loan lién quan dén hodc qua trung gian CDK9" s& gbm cic
bénh két hop vai hodc lién can dén hoat tinh CDK®9, vi du, tinh qué hoat cua CDKO9,
va céc tinh trang ma di kém véi cac bénh nay. Vi du vé "cac rdi loan lién quan dén
hoic qua trung gian CDK9" bao gdm céc rdi loan do hoat tinh CDK9 gia tang do céac
dot bién & cac gen diéu hoa hoat tinh CDK9 nhu LARP7, HEXIM1/2 hodc 7sk
snRNA, hodc cac rdi loan do hoat tinh CDK9 gia tang do su hoat héa cua phirc hop
CDKO9/xyclinT/ARNpolymeraza II boi cac protein virut nhw HIV-TAT hoidc HTLV-
TAX hoac cac r6i loan do hoat tinh CDK9 gia tdng do su hoat hda céc con duong

truyén tin hiéu gdy nguyén phén.

Thuat ngit "tinh qua hoat cia CDK9" ding dé chi hoat tinh enzym cia CDK9
gia ting so vai cac té bao khong bi bénh thong thuong, hodc ding d chi hoat tinh
CDK9 gia ting d4n dén su ting sinh t& bao khong mong mubn, hoic din dén su chét
té bao theo chuong trinh (apoptosis) giam hodc khong du, hodc cac dot bién dan dén

su hoat héa chu yéu cua CDKO9.

‘Thuét ngit "réi loan ting sinh qua mic" bao gdm céc rdi loan lién quan dén su
ting sinh khong mong muén hoic khong duoc kiém soat ctia t& bao va né bao gbm
cac rbi loan lién quan dén sy chét té bao theo chuong trinh (apoptosis) giam hodc
khong du. Céac hop chét theo sang ché c6 thé dugc st dung dé ngin chan, we ché,
phong bé, lam gidm, lam thuyén giam, kiém soat v.v., su tang sinh té bao va/hoidc su
phan chia té bao, va/hodc din dén su chét t& bao theo chuong trinh. Phuong phap
nay bao gém budc cho dong vat c6 v can diéu tri, bao gém dong vat c6 v, bao gf?)m
ca nguoi, dung mot luong hop chét theo sang ché, hoic mudi dwgc dung, hydrat

hodc solvat cia no, lugng nay 13 hitu hi€u d€ diéu tri hodc ngin chén rdi loan néu
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trén.

Céc rdi loan ting sinh qua mirc trong vin canh cta sang ché bao gdm, nhung
khong chi giéi han &, vi du,, bénh vay nén, seo 16i va céc chung tdng san khéac anh
hudéng dén da, bénh lac ndi mac t cung, cac r6i loan xuong, cac rdi loan tang sinh
mach hodc mach méu, ching ting huyét ap phéi, cac rbi loan xo hoa, cac rdi loan
tang sinh té bao mesangial, cac polyp két trang, bénh than da nang, ching ting san
tuyén tién liét lanh tinh (benign prostate hyperplasia: BPH), va cac khdi u rin, nhu
bénh ung thu vi1, bénh ung thu dudng hé hip, bénh ung thu ndo, bénh ung thu cic co
quan sinh san, bénh ung thu dudng ti€u hda, bénh ung thu duong ni€u, bénh ung thu
& mat, bénh ung thu gan, bénh ung thu & da, bénh ung thu ving dau va cd, bénh ung
thu tuyén giap, bénh ung thu tuyén cén giap, va cac chimg di can & xa chung. Céc rdi

loan néu trén con bao gdom céc u lymphd, sacém va bénh bach cau.

Vi du vé bénh ung thu va bao gém, nhung khong bi gidi han &, bénh ung thu
biéu mo 6ng dan sita xAm 14n, bénh ung thu biéu md thuy xam 14n, bénh ung thu
biéu md 6ng din sita tai chd, va bénh ung thu biéu mé thuy tai chd va bénh ung thu
biéu md vi & cho hodc meo.

Vi du v& bénh ung thu dudng hé hip bao gdm, nhung khong chi gi6i han &,
bénh ung thu phdi té bao nhoé va khong phai té bao nho, ciing nhur bénh ung thu phé

quan, u nguyén bao phoi mang phoi va bénh u trung bicu md.

Vi du vé bénh ung thu ndo bao gém, nhung khong bi giéi han &, u than ndo va
u than kinh dém duéi ddi, u té bao hinh sao tiéu ndo va nio, u nguyén bao d€m, u
nguyén bao tiy, u mang ndo thit, ciing nhu khéi u thin kinh ngoai bi va u tuyén
tung.

Céc khéi u thudc co quan sinh san nam gidi bao gdm, nhung khong bi giéi
han &, ung thu tién liét tuyén va ung thu tinh hoan. Céc khdi u thudc co quan sinh
san nir giéi bao gdm, nhung khong bi giéi han &, bénh ung thu ndi mac tir cung, cd
tir cung, budng trimg, 4m dao va 4m hd, cling nhu sacdm ti cung.

Céac khdi u & dudng tiéu héa bao gdm, nhung khong bi gi6i han &, bénh ung

thu hAu moén, dai trang, dai - truc trang, thyc quan, thi méat, da day, tuy, truc trang,
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rudt non, ung thu tuyén nudce bot, caxinom tuyeén hdu moén, va cac khodi u té€ bao bon .

Céc khéi u & duong tiét niéu bao gdbm, nhung khéng bi giéi han 6, ung thu
bang quang, duong Vﬁt; than, bé than, niéu quan, niéu dao va ung thu thin nhu di

truyén va don phat.

Céc ung thu & mit bao gdm, nhung khong chi gi6i han &, u hic sic tb trong

mat va u nguyén bao vdng mac.

Vi du vé& bénh ung thu gan bao gém, nhung khong chi gi6i han &, ung thu té
bao gan (ung thu té bao gan c6 hoic khong thay déi dang xo det), ung thu dudng mat

(ung thu dudng din mat trong gan) va ung thu té bao gan dudng mat hdn hop.

Céc bénh ung thu & da bao gébm, nhung khong bi gi6i han &, bénh ung thu
biéu md té bao Véy, sacOm Kaposi, u hic sic t 4c tinh, ung thu da té bao Merkel,

ung thu da khong héac sac t6 va cac khoi u t€ bao bon.

Céc bénh ung thu ving diu va c¢b bao gbm, nhung khéng chi gidi han &, bénh
ung thu thanh quén, ha hiu, miii hau, miéng hiu, bénh ung thu moéi va khoang

miéng, bénh ung thu t€ bao vay va u héc sac to miéng.

Céc u lymphd bao gdm, nhung khéng chi gidi han &, u lymphé lién quan dén
AIDS, u lymphd khéng Hodgkin, u lymphd té bao T & da, u lymphd Burkitt, bénh
Hodgkin va u lympho thudc hé than kinh trung wong.

Céc sacom bao gdm, nhung khong chi giéi han &, sacom m6é mé€m, sacom
xuong, u mé bao xo 4c tinh, sacom lymphd, sacom co van, chiing md bao huyét ac

tinh, sacdm xo, sacom mach, u t€ bao quanh mach, va sacém co tron.

Bénh bach ciu bao gdm, nhung khéng chi gi6i han &, bénh bach ciu cip dong
ty, bénh bach ciu cip dong lympho, bénh bach ciu lymphd bao man tinh, bénh
bach ciu nguyén bao tily mén tinh va bénh bach ciu té bao toc.

Céc rbi loan tang sinh xo, tic 1a sy tao thanh bAt thuong cda céac chit nén
ngoai bao, ma co thé duge didu tri bang cac hop chit theo sang ché va cac phuong
phép dugc bdc 16 trong ban md ta bao gbdbm bénh xo hoa phéi, ching vita xo dong

mach, ching tai phat hep van tim, bénh xo gan, va céc rdi loan ting sinh té bao
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mesangial, bao gdm céac bénh & than nhu bénh viém than tiéu ciu, bénh than do dai
thdo duong, ching xo cing thén 4c tinh, cdc hdi ching vi mach huyét khéi, su thai

ghép, va cac bénh ti€u cau than.

Céc tinh trang bénh Iy khac & ngudi hodc dong vat cé vi khac ma céd thé dugc
didu tri bang cach ding hop chét theo sang ché bao gém sy phat trién khéi u, bénh
vong mac, bao gdm bénh vong mac tiéu dudng, chimg tic tinh mach vong mac thiéu
méu cuc bd, bénh vdng mac & tré sinh non va ching thoai hoa diém vang do tubi tac,
bénh viém khép dang thip, bénh vay nén, va cac rdi loan bong nude két hop véi su
tao thanh sy phdng rop duéi bidu bi, bao gdm pemphigoid bong nuéc, héng ban da

dang va viém da dang ecpet.

Céc hop chét theo sang ché ciing c6 thé duge sir dung dé ngan ngira va diéu tri
cac bénh duong khi dao va phdi, cac bénh duong tiéu héa ciing nhur cac bénh & bang

quang va ong mat.

Céc roi loan néu trén da dugc md ta ddc trung & nguodi, nhung cling ton tai véi
bénh can tuong ty & cac dong vat khac, bao gdbm dong vét c6 vu, va cé theé dugc diéu

tri bing cach st dung dugc phim theo sang ché.

Theo khia canh khéc cta sang ché, cac hop chit theo sang ché dugc st dung
trong phuong phép dé ngan ngira vi/hoic diéu tri cac bénh nhiém, cu thé 1 cac bénh
nhiém do virut gy ra. C4c bénh nhiém do virut giy ra, bao gém cac bénh co hdji, 1a
do céac retrovirut, cdc hepadnavirut, cdc herpesvirut, flaviviridae, va/hodc céc
adenovirut. Theo phuong an dugc wu ti€n khac cia phuong phap nay, cac retrovirut
duogc chon tir cac lentivirut hodc cac oncoretrovirut, trong dé lentivirut dugce chon tir
nhém bao gdm: HIV-1, HIV-2, FIV, BIV, SIVs, SHIV, CAEV, VMV hoic EIAV,
tdt hon 12 HIV-1 hosc HIV-2 va trong d6 oncoretrovirut dugc chon tir nhém gém:
HTLV-I, HTLV-II hoac BLV. Theo phuong 4n dugc vu tién khic cua phuong phap
ndy, hepadnavirut dugc chon tr HBV, GSHV hoic WHV, tt hon 1a HBV,
herpesivirut dugc chon tir nhém gém: HSV I, HSV II, EBV, VZV, HCMYV hoac
HHV 8, tdt hon 1a HCMV va flaviviridae dugc chon tir HCV, West nile hodc Yellow

Fever (virut giy bénh sbt vang).
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Céc hop chét c¢6 cong thirc chung (I) ciing 12 hitu dung d phong ngira va/hoic
didu tri cac bénh tim mach nhu bénh tim to, bénh tim badm sinh & ngudi 16n, bénh
phinh mach, con dau thét nguc dn dinh, con dau thét nguc khong bn dinh, ching dau
thit nguc, phii mach than kinh, hep van dong mach chud, phinh dong mach chu,
ching loan nhip tim, chung l-oan san tam thét phai sinh réi loan nhip
(arrhythmogenic right ventricular dysplasia), chiing xo cing dong mach, céc di dang
dong tinh mach, rung nhi, hdi ching Behcet, nhip tim chm, chén €ép tim, tim to,
bénh co tim sung huyét, bénh co tim phi dai, bénh co tim han ché, ngan chdn bénh
tim mach, hep dong mach canh, xuét huyét ndo, hdi chitng Churg-Strauss, bénh tiéu
duong, di dang tim bdm sinh Ebstein, phttc hop Eisenmenger, tic mach do
cholesterol, viém ndi mach tim do vi khuén, loan san xo héa co, di tit tim bam sinh,
cac bénh tim, suy tim sung huyét, cac bénh van tim, con dau tim, tu méu ngoai mang
ctng, khéi tu mau, bénh Hippel-Lindau, duéi mang cimg, chimg sung huyét, chiing
ting huyét 4p, ching ting huyét 4p dong mach phdi, phat trién phi dai, phi dai that
trai, phi dai that phai, hoi chiing tim tréi giam san, ching giam huyét ap, chiing khép
khénh gisn cich, bénh tim do thiéu mau cuc bd, hoi chimg Klippel-Trenaunay-
Weber, hdi ching tuy bén, hdi chung QT dai, sa van hai 14, bénh moyamoya, hoi
chimg da ni€ém mac va hach lympho, ching nhdi mau co tim, thiéu méu cuc bd co
tim, viém co tim, bénh viém mang ngoai tim, cic bénh mach ngoai vi, viém tinh
mach, viém da d6ng mach nut, hep dong mach phéi, bénh Raynaud, ching tai phéat
hep van tim, hdi chimg Sneddon, chiing hep, hdi ching tinh mach chu trén, hoi
ching X, ching tim ddp nhanh, viém dong mach Takayasu, gidn mao mach xuét
huyét di truyén, gidn mao mach, viém dong mach théi dwong, t& chung fallot, viém
mach tao huyét khdi nghén, chiing huyét khdi, nghén mach huyét khdi, hep van ba
14, cang gian tinh mach, cdc bénh mach méu, viém mach, co cing mach, rung tdm
tht, hdi chitng Williams, bénh mach mau ngoai vi, cang gidn tinh mach va loét

chan, ching huyét khéi tinh mach sau, hoi chirng Wolff-Parkinson-White.

Duoc uu tién 1a bénh tim to, bénh tim bam sinh & ngudi 16n, phinh mach, con
dau thit nguc, ching dau thit nguc, ching loan nhip tim, ngan chin bénh tim mach,

céc bénh co tim, suy tim sung huyét, chimng nhdi méu co tim, chimg ting huyét ap
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dong mach phdi, phat trién phi dai, chiing tai phat hep van tim, chiing hep, chiing

huyét khéi va ching xo ctimg déng mach.

Ban md ta boc 16 viée st dung cac hop chét c6 cong thirc chung (I) theo sang

ché lam thuoc.

Ban mo ta boc 16 viée sir dung cic hop chét c6 cong thirc chung (I) theo sang

ché @é diéu tri va/hodc phong ngtra cac roi loan, cu thé 1a roi loan néu trén.

Ban md ta boc 16 viée st dung cac hop chét c6 cong thirc chung (I) theo sang
ché @& didu tri va/hodic phong ngira cac bénh ung thu phdi, dic biét 1a cc bénh ung
thu phdi khong phai t& bao nhd, cac bénh ung thu tuyén tién 1iét, dic biét 1a cac bénh
ung thu tuyén tién liét khong phu thudc hormon & ngudi, cac bénh ung thu cb tir
cung, bao gdm cac bénh ung thu c¢b tir cung khang da thudc & ngudi, cac bénh ung
thu dai trgc trang, cac bénh u héc sic td, cac bénh ung thu budng trimg, hoic cac

bénh bach cdu, dic biét 1a cac bénh bach ciu cip dong tiy.

DPéi twong thém nita ciia sdng ché 1a cac hop chét theo sang ché dé sir dung

lam thudc.

Péi turgng thém nita cia sang ché 1a cic hop chat theo sdng ché dé diéu tri

va/hodc phong nglra céc rdi loan néu trén.

Péi trong duoc vu tién cia sang ché 1a cac hop chét theo sang ché dé diéu tri
va/hodc phong ngtra cac bénh ung thu phdi, dac biét 14 cac bénh ung thu phdi khong
phai té bao nho, cac bénh ung thu tuyén tién liét, dic biét 1a cac bénh ung thu tuyén
tién liét khong phu thudc hormon & ngudi, cac bénh ung thu cd tir cung, bao gém cac
bénh ung thu ¢b tir cung khang da thudc & ngudi, cac bénh ung thu dai truc trang,
cac bénh u héc séc td, cac bénh ung thu buéng tring, hodc cac bénh bach cAu, dac

biét 1a cac bénh bach cu cip dong tiy.

Péi twong thém nita cia sang ché 1 céc hop chét theo sang ché dé sir dung

trong phuong phép didu tri va/hodc phong ngira céc rdi loan néu trén.

Déi twong duge wu tién cia sang ché 13 cac hop chét theo sang ché dé sir dung

trong phuong phap diéu tri va/hodc phong ngira cac bénh ung thu phdi, dic biét 1a
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c4c bénh ung thu phbi khong phai té bao nho, cic bénh ung thu tuyén tién liét, dic
biét 12 cac bénh ung thu tuyén tién liét khéng phu thudc hormon & ngudi, cac bénh
ung thu ¢b tir cung, bao gdm cac bénh ung thu ¢b tir cung khang da thubc & nguoi,
cac bénh ung thu dai truc trang, cic bénh u hic séc tb, cac bénh ung thu buéng

tring, hodc céc bénh bach clu, dic biét 1a cac bénh bach ciu cép dong tuy.

Béan mo ta bdc 10 viéc st dung cac hgp chat theo sdng ché d€ san xuat thudc

de di€u tri va/hodc phong ngtra cic roi loan, cu thé 1a céc rdi loan néu trén.

Ban mé ta boc 16 viée sir dung cac hop chit theo sang ché dé san xuét thudc
dé diéu tri va/hodc phong ngtra cac bénh ung thu phéi, ddc biét 1a cac bénh ung thu
phéi khong phai té€ bao nho, cac bénh ung thu tuyén tién liét, dic biét 1a cac bénh ung
thu tuyén tién liét khéng phu thudc hormon & ngudi, cac bénh ung thu ¢b tir cung,
bao gdm céc bénh ung thu ¢b tir cung khang da thudc & ngudi, cac bénh ung thu dai
truc trang, cac bénh u hic sic td, cac bénh ung thu buéng tring, hodc cac bénh bach

cAu, dic biét 1a cac bénh bach ciu ce“ip dong tay.

Ban md ta con bdc 10 phuong phép dicu tri va/hodc phong ngira cac roi loan,
cu the 1a céc rdi loan néu trén, st dung lugng hitu hi€u cua céc hgp chat theo sang

7
A

che.

Ban md ta ciing boc 160 phuong phap diéu tri va/hoic phong ngira cic bénh
ung thu phéi, diic biét 12 cac bénh ung thu phdi khdéng phai té€ bao nhé, cac bénh ung
thu tuyén tién liét, dic biét 12 cac bénh ung thu tuyén tién liét khong phu thudc
hormon & ngudi, cac bénh ung thu ¢b tir cung, bao gdm céc bénh ung thu ¢b ti cung
khang da thudc & nguoi, cac bénh ung thu dai tryc trang, cac bénh u héc séc td, cac
bénh ung thu buéng tring, hodc cac bénh bach cau, dic biét 1a cac bénh bach ciu cép

dong tiy s dung lugng hitu hi¢u cta cac hop chét theo sang ché.

Khia canh khac cta sang ché @& cip dén cac duoc phdm phdi hop chira hop
chit c6 cong thirc chung (I) theo sang ché phéi hop véi it nhét mot hodc nhiéu thanh
phan hoat tinh khAc.

Nhu dugc st dung & day thuat ngit “dugce phim phéi hop” chi dang phéi hop
cta thanh phan hoat tinh 13 it nhit mot hop chét c6 cong thirc chung (I) theo sang ché
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cling véi it nhit mot thanh phén hoat tinh khac cing hoic khong ciing véi cac thanh

phén khac, chit mang, cac chit pha loang va/hoic cac dung moi.

Khia canh khéc cia sang ché dé cap dén cac duogc phém chtra hop chét c6
cong thirc chung (I) theo sang ché phdi hop véi ta dugc tro, khong ddc, thich hop vé

mit duogc ly.

Nhu duoc sit dung & day thuét ngit “dugc phdm” ding dé chi dang bao ché
Galen cta it nhdt mot chit c6 hoat tinh duoc ly cung véi it nhit mot thanh phén

khac, chit mang, chét pha lofing va/hoic dung mdi.

Ban mé ta boc 1o viéc sit dung cic dugc pham phdi hop va/hodc cac duge
pham theo sang ché dé di€u tri va/hodc phong ngtra cic roi loan, cu thé 1a cac roi

loan néu trén.

Ban mo ta cling boc 10 viéc st dung cac dugce phém phéi hop va/hodc céac
dugc phim theo sang ché dé didu tri va/hodc phong ngira cac bénh ung thu phéi, dic
biét 1a cac bénh ung thu phdi khong phai té bao nhé, cac bénh ung thu tuyén tién liét,
dic biét 1a cac bénh ung thu tuyén tién liét khong phu thudc hormon & ngudi, cac
bénh ung thu cb tir cung, bao gdm cc bénh ung thu c¢d tr cung khang da thudc &
nguoi, cdc bénh ung thu dai truc trang, cac bénh u hic sic td, cac bénh ung thu

buc“mg triing, hodc céc bénh bach cAu, dic biét 12 cac bénh bach cau cép dong tuy.

Khia canh khac cta sang ché dé cap dén cac dugc pham phoi hgp va/hodc cac
dugc pham theo sang ché d€ di€u tri va/hodc phong ngira céc roi loan, cu thé 1a cac

roi loan néu trén.

Khia canh khéac cta sang ché @& cap dén cac duge phdm phdi hop va/hoic cac
dugc pham theo sang ché @& diéu tri va/hoic phong ngira cic bénh ung thu phbi, dic
biét 1a cac bénh ung thu phdi khong phai t& bao nhé, cac bénh ung thu tuyén tién liét,
dac biét 1a cac bénh ung thu tuyén tién liét khong phu thudc hormon & ngudi, cac
bénh ung thu cb tir cung, bao gdm céc bénh ung thu c¢b tir cung khéang da thudc &
ngudi, cac bénh ung thu dai truc trang, cac bénh u hic sic td, cac bénh ung thu

bu(‘Sng triing, hodc cac bénh bach cAu, dic biét 13 cac bénh bach clu cép dong tuy.

Céc hop chit c6 cong thire () cb th dwoc st dung & dang duoc chét duy nhit
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hodc phéi hop v6i mot hogc nhiéu cht tri lidu bd sung khéc, trong d6 viéc phdi hop
nay khong giy ra cac tdc dung phu khong mong mubn. Duge phdm phdi hop nay
bao gdm viéc ding dang bao ché liéu lugng duoc phim don ma chtra hop chét c6
cong thirc (I) va mdt hodc nhidu chét tri liéu bd sung khac, ciing nhu viéc ding hop
chét c6 cong thire (I) va mbi chét tri liéu bd sung duéi dang bao ché lidu luong dugc
phim riéng biét ctia ching. Vi du, hop chit c6 cong thire (I) va chét tri lidu c6 thé
dugc dung cho bénh nhan cung nhau trong ché pham liéu luong ding qua dudng
miéng duy nh4t nhu vién nén hosc vién nang, hodc mdi chét nay c6 thé dugc ding

trong c4c dang bao ché liéu luong riéng biét.

Néu cac dang bao ché lidu luong riéng biét duge st dung thi hop chét c6 cong
thirc (I) va mot hodc nhidu chét tri liéu bd sung c6 thé duge dung vé co ban 14 cling
thoi didm (v du,, ddng thoi) hodc tai cac thoi diém xen k& riéng bist (v dy,, lan

luot).

Cu thé 13, cac hop chét theo sang ché co thé dugc st dung trong dang phéi
hop cb dinh hoic riéng biét voi cac chét chéng khéi u khéac nhu cac chét alkyl hoa,
c4c chét chdng chuyén héa, cac chét chéng khdi u cb ngudn gde thuc vat, cac chat tri
liéu hormon, cac chét tc ché topoisomeraza, cac din xuét camptothexin, cac chét tc
ché kinaza, céc thudc huéng dich, cac khéng thé, cac interferon va/hodic cac chit cai
bién dap tng sinh hoc, cic hop chit chéng tao mach, va cac thudc chéng khdi u
khac. V& vAn @ nay, dudi ddy 1a danh sach khong gidi han liét ké cac vi du vé cac

t4c nhan bd sung ma c6 thé duge sir dung phdi hop véi cac hop chit theo sang ché.

e Céc chét alkyl hoa bao gdm, nhung khong chi giéi han &, nito alyl isoxyanat N-
oxit, xyclophosphamit, ifosfamit, thiotepa, ranimustin, nimustin, temozolomit,
altretamin, apaziquon, brostalixin, bendamustin, carmustin, estramustin,
fotemustin, glufosfamit, mafosfamit, bendamustin, va mitolactol; hop chit alkyl
héa c6 phdi tri véi platin bao gbm, nhung khéng chi gi6i han &, cisplatin,
carboplatin, eptaplatin, lobaplatin, nedaplatin, oxaliplatin va satraplatin.

e Céc chit chéng chuyén héa bao gbdm, nhung khong chi gi¢i han &, methotrexat,
6-mercaptopurin ribosit, mercaptopurin, 5-flouraxil mét minh hodc phéi hop véi

leucovorin, tegafur, doxifluridin, carmofur, Xytarabin, Xytarabin ocfosfat,
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enocitabin, gemcitabin, fludarabin, 5-azacitidin, capecitabin, cladribin,
clofarabin, decitabin, eflornithin, ethynylcytidin, xytosin arabinosit, hydroxyure,
melphalan, nelarabin, nolatrexed, ocfosfit, dinatri premetrexed, pentostatin,
pelitrexol, raltitrexed, triapin, trimetrexat, vidarabin, vincristin, va vinorelbin;
Céc chét tri liéu hormon bao gém, nhung khong chi gidi han &, exemestan,
Lupron, anastrozol, doxercalciferol, fadrozol, formestan, céc chét tc ché 11-beta
hydroxysteroit dehydrogenaza 1, cac chét wc ché 17-alpha hydroxylaza/17,20
lyaza nhu abirateron axetat, cac chét tc ché 5-alpha reductaza nhu finasterit va
epristerit, cac chat khéng estrogen nhu tamoxifen xitrate va fulvestrant, Trelstar,
toremifen, raloxifen, lasofoxifen, letrozol, cac chét khédng androgen nhu
bicalutamit, flutamit, mifepriston, nilutamit, Casodex, va céc chét khéng
progesteron va céc dang phdi hop ctia ching;

Céc chét chéng khéi u ¢6 nguc“m géc tr thuc vat bao gém, vi du,, cac chét dugc
chon tir c4c chét trc ché gian phén, vi du cc epothilon nhu sagopilon, ixabepilon
va epothilon B, vinblastin, vinflunin, docetaxel, va paclitaxel,

Céc chét trc ché topoisomeraza gy doc t& bao bao gdm, nhung khong chi gidi
han &, aclarubixin, doxorubixin, amonafit, belotecan, camptothexin, 10-
hydroxycamptothexin, = 9-aminocamptothexin,  diflomotecan, irinotecan,
topotecan, edotecarin, epimbixin, etoposit, exatecan, gimatecan, lurtotecan,
mitoxantron, pirambicin, pixantron, rubitecan, sobuzoxan, tafluposit, va céac
dang phéi hop cia ching;

Céc chit mién dich hoc bao gbm céc interferon nhu interferon alpha, interferon
alpha-2a, interferon alpha-2b, interferon beta, interferon gama-la va interferon
gama-nl, va cac chét ting cuong mién dich khac nhu L19-IL2 va céc din Xuét
IL2 khéc, filgrastim, lentinan, 'sizoﬁlan, TheraCys, ubenimex, aldesleukin,
alemtuzumab, BAM-002, dacarbazin, daclizumab, denileukin, gemtuzumab,
ozogamixin, ibritumomab, imiquimod, lenograstim, lentinan, vacxin chéng ung
thu té bao hic tb (Corixa), molgramostim, sargramostim, tasonermin, tecleukin,
thymalasin, tositumomab, Vimlizin, epratuzumab, mitumomab, oregovomab,

pemtumomab, va Provenge; vacxin chong ung thu t€ bao hac t6 Merial
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Céc chat cai bién dap tng sinh hoc 13 cac chit ma cai bién cac co ché phong vé
clia sinh vat sdng hodc cac dap tng sinh hoc nhu kha ning séng s6t, phat trién
hodc biét hoa cac t& bao md dé khién ching c6 hoat tinh chéng khdi u; cac chat
ndy bao gém, vi du,, krestin, lentinan, sizofiran, picibanil, ProMune, va
ubenimex;

Céc hop chét chéng tao mach bao gém, nhung khéng chi giéi han 6, acitretin,
aflibercept, angiostatin, aplidin, asentar, axitinib, recentin, bevacizumab,
brivanib alaninat, cilengtide, combretastatin, DAST, endostatin, fenretinit,
halofuginon, pazopanib, ranibizumab, rebimastat, removab, revlimid, sorafenib,
vatalanib, squalamin, sunitinib, telatihib, thalidomit, ukrain, va vitaxin;

Céc khang thé bao gdm, nhung khéng chi gi6i han &, trastuzumab, cetuximab,
bevacizumab, rituximab, ticilimumab, ipilimumab, lumiliximab, catumaxomab,
atacicept, oregovomab, va alemtuzumab;

Céc chét tc ché VEGF nhu, vi du,, sorafenib, DAST, bevacizumab, sunitinib,
recentin, axitinib, aflibercept, telatinib, brivanib alaninat, vatalanib, pazopanib,
va ranibizumab; Palladia

Céac chét tc ché EGFR (HER1) nhu, vi dy,, cetuximab, panitumumab, vectibix,
gefitinib, erlotinib, va Zactima;

Céc chét wrc ché HER2 nhu , vi du,, lapatinib, tratuzumab, va pertuzumab;

Cac chit tc ché mTOR nhu, vi dy,, temsirolimus, sirolimus/Rapamyxin, va
everolimus;

Céac chét uc ché c-Met;

Cac chét tic ché PI3K va AKT;

Céc chét trc ché CDK nhu roscovitin va flavopiridol;

Céc chét trc ché cac diém kiém tra hé thoi va cac chit chng gian phan huéng
dich nhu céc chét uc ché PLK, céc chit e ché Aurora (vi du, Hesperadin), cac
chét trc ché diém kiém tra kinaza, va cac chét (rc ché KSP;

céc chat trc ché HDAC nhu, vi dy,, panobinostat, vorinostat, MS275, belinostat,
va LBH589;

c4c chit trc ché HSP90 va HSP70;
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Céc chét trc ché proteasom nhu bortezomib va carfilzomib;

Céc chét trc ché serin/threonin kinaza bao gém cac chét trc ché MEK (nhu, vi du,
RDEA 119) va c4c chét trc ché Raf nhu sorafenib;

Céc chét urc ché farnesyl transferaza nhu, vi du,, tipifarnib;

Céc chit tc ché tyrosin kinaza bao gém, vi du,, dasatinib, nilotibib, DAST,
bosutinib, sorafenib, bevacizumab, sunitinib, AZD2171, axitinib, aflibercept,
telatinib, imatinib mesylat, brivanib alaninat, pazopanib, ranibizumab, vatalanib,
cetuximab, panitumumab, vectibix, gefitinib, erlotinib, lapatinib, tratuzumab,
pertuzumab, va cac chét @re ché c-Kit; Palladia, masitinib

Céc chit cha vén thu thé vitamin D;

Céc chét (rc ché Bcl-2 protein nhur obatoclax, oblimersen natri, va gossypol;

Tép hop céc chét d6i khang thu thé biét héa 20 nhu, vi du,, rituximab;

Céc chét trc ché ribonucleotit reductaza nhu, vi dy,, gemcitabin;

Céc chét chii van phdi tir thu thé 1 gay chét té bao theo chuong trinh hoai tir khéi
u nhu, vi dy,, mapatumumab;

Céc chit dbi khang thu thé 5-hydroxytryptamin nhu, vi dy,, rEV598, xaliprode,
palonosetron hydroclorua, granisetron, Zindol, va AB-1001;

Céc chét wrc ché integrin bao gdm cac chét wc ché integrin alpha5-betal nhu, vi
du,, E7820, JSM 6425, volociximab, va endostatin;

Céc chat dbi khéng thu thé androgen bao gém, vi du,, nandrolon decanoat,
fluoxymesteron, Android, Prost-aid, andromustin, bicalutamit, flutamit, apo-
cyproteron, apo-flutamit, clomadinon axetat, Androcur, Tabi, cyproteron axetat,
va nilutamit;

Céac chit wc ché aromataza nhu, vi du, anastrozol, letrozol, testolacton,
exemestan, aminoglutethimit, va formestan;

Céc chét trc ché nén metalloproteinaza;

Céc chét chéng ung thu khéac bao g(‘Sm, vi duy,, alitretinoin, ampligen, atrasentan
bexaroten, bortezomib, bosentan, calcitriol, exisulind, fotemustin, axit
ibandronic, miltefosin, mitoxantron, I-asparaginaza, procarbazin, dacarbazin,

hydroxycarbamit, pegaspargaza, pentostatin, tazaroten, velcade, gali nitrat,
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canfosfamit, darinaparsin, va tretinoin.

Céc hop chit theo sang ché ciing c¢6 thé dugc sir dung trong diéu tri bénh ung
thu két hop véi liéu phép xa tri vd/hodc su can thi€p bz“mg phau thuit.
Thong thudng, viéc st dung cac qhét gdy doc té bao va/hodc kim ham té bao
phéi hop v6i hop chit hogic duge phim theo sang ché s& dung dé:
(1)  tao ra hiéu qui cao hon trong viéc 1am giam su phat trién ctia khdi u hodc
tham chi loai trir khdi u so véi viée st dung duy nhat mot chét,
(2)  din dén viéc str dung cAc chét héa tri lidu véi luong it hon,
(3)  din dén viéc diéu tri bing hoa tri liéu dugc dung nap t6t hon & bénh nhan véi
bién chimg dugc 1y gay hai it hon so v6i bién ching quan sat thiy trong céc liéu
phap hoa tri don chit va mét sb liéu phap két hop nhat dinh khac,
(4)  cung cép kha ning diéu tri cho mo6t pham vi rong gdbm nhiéu kiéu'bénh ung
thu khac nhau & dong vat c6 vi, dic biét 1a & nguoi,
(5)  din dén ty 18 dap ing cao hon trong sb cac bénh nhan dugc didu tri,
(6)  din dén thoi gian sbng s6t 14u hon trong sb cac bénh nhan duge didu tri so véi
viéc diéu tri héa trj liéu tiéu chuln,
(7)  dan dén thoi gian tién trién cta khéi u kéo dai hon va/hodc
(8)  tao ra cac két qua vé hidu qua va kha ning dung nap it nhét 1a t6t nhu két qua
khi st dung mdt minh céc chét tri-lidu, so véi céc tinh huéng da biét trong d6
cac dang phéi hop chét trj liéu ung thu khac tao ra dugc cac tic dung dbi

khéang.

Hon nita, cac hop chét c6 cong thuc (I) co thé duoc st dung, dé nguyén hoac
trong cac duoc phim, trong viéc nghién ctru va chin doan, hodc dé lam cac chuén
tham chiéu phan tich, va cac cong viéc tuong tu, da dugc biét o trong linh vuc nay.

Céc hop chét theo sang ché co thé tac dong trén toan than va/hoidc tic dong tai
chd. Nhim muc dich nay, cdc hop chét theo sang ché c6 thé dwgc dung theo cach
thich hop, nhw, vi du, qua dudng miéng, ngoai dudng tiéu héa, dudng phdi, duong
‘miii, duong dudi ludi, duong ludi, dudng ma miéng, dudng truc trang, dudng da,

duong qua da, duong két mac hodc dudng tai hoic & dang chy ghép (implant) hozc
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dat stent.
Pbi v6i cac dudng ding ndy, c6 thé ding cac hop chét theo sang ché dudi cac dang
ung dung thich hop.

Thich hop @ dung theo duong ubng 14 cic dang ding ma hoat dong tuan nhu
dugc mé ta trong linh vuc nay va phan phbi hop chit theo sang ché mot cach nhanh
chong va/hoic dudi dang cai bién ma chira hop chét theo sang ché & dang tinh thé
va/hodc dang v dinh hinh va/hodc dang hoa tan, nhu vi duy, vién nén (vi€én nén
khong boc hodc c6 boc, vi du vién nén c6 céc 16p boc tan trong rudt hodc cac 16p boc
tan chdm hodc khéng tan va kiém soat su giai phong hop chét theo sang ché), vién
nén phan hiy nhanh trong khoang miéng hodc dang mang/vién nhén, mang/dong
kho, vién nang (vi du, vién nang gelatin cimg hosc mém), vién nén boc dudng, dang
hat, vién két, dang bot, nhii twong, hdn dich, sol khi hoic dung dich.

Viéc ding ngoai duong tiéu héa c6 thé dién ra véi viée tranh budc hép thu (vi
du trong tinh mach, trong dong mach, trong tim, trong tily séng hoic trong thit lung)
hodic cing v6i viéc hép thu (vi du, trong co, dudi da, trong da, qua da hoic trong
mang bung). Cac dang ding thich hop dé sir dung ngoai duong tiéu hoa 13, khong ké
nhitng cai khéc, cac ché pham tiém va truyén & dang dung dich, hdn dich, nhii turong,
dang ddng kho hodc bdt vo trung.

Vi du vé dang st dung thich hop ding theo cic dudng khéc 13 dang dugc
phim dé x6ng (bao gbém, khong ké nhitng ci khéac, thudc x6ng dang bdt, thude khi
dung), thubc nhé giot/dung dich/thudc phun theo dudng mili; vién nén ding theo qua
ludi, dudi ludi hodc ma, thude dang mang/vién nhén hodc vién nang, thudc dan,
dang bao ché dung cho tai hodc mét, vién nang dung & 4m dao, hdn dich dang nuéc
(thuéc xtrc, hdn hop léc), hdn dich wa béo, thuéc md, kem, hé didu tri qua da (vi duy,
thudc dan), sita, b0t nhdo, dang bot, dang bot bui, dang céy hodc stent.

Céc hop chit theo sang ché c6 thé dugc chuyén hoa thanh cac dang st dung
néu trén. Viéc nay cd thé duoc tién hanh theo cach da biét, bﬁng cach tron vdi cac ta
dugc tro, khong doc, thich hop vé mit dugc ly. Céc ta duge ndy bao gbm, khong ké
nhitng cai khac, cac chét mang (vi dy, xenluloza vi tinh thé, lactoza, manitol), cac
dung mdi (vi dy, céc polyetylen glycol 16ng), cac chét nhii héa va chit phan tan hozic

tao 4m (vi dy, natri dodexyl sulphat, polyoxysorbitan oleat), cac chét két dinh (vi du,
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polyvinylpyrolidon), cic polyme téng hop va ty nhién (vi du, albumin), cac chét 1am
bn dinh (vi dy, cac chét chéng oxy héa nhu, vi du, axit ascorbic), cac chét tao mau
(vi du, céc thuc nhudm vé co, nhu, vi du, sit oxit) va cac chét hiéu chinh vi va’hodc
mui.

Ngoai ra, sang ché con dé cap dén cac thudc chira it nhit mot hop chit theo
séng ché, thudng cung véi mot hodc nhiéu ta duoc tro, khong ddc, dugc dung. Cac
thudc nay 1a hitu hi¢u cho cdc muc dich néu trén.

Néu céc hop chét theo sang ché dugc dung 1am dugc phim cho ngudi hodc
dong vat thi ching c6 thé dugc ding nguyén nhu vdy hoic dué6i dang dugc pham
chira, vi du, thanh phén hoat tinh véi lugng nam trong khoang tir 0,1% dén 99,5%
(t6t hon nira 1a nim trong khoang tir 0,5% dén 90%) két hop cing v6i mot hodc
nhiéu ta dugc tro, khong doc, thich hop vé mit duoc ly.

Bit ké duong ding dugc chon, cic hop chét theo sang ché c6 cong thirc chung
(I) va/hodac dugc phém theo sang ché dugc bao ché thanh dang lidu luong chép nhin
dugc vé& mit dugc ly bang cic phuong phap thong thuong da dugc chuyén gia 6
trinh do trung binh trong linh vuc nay biét dén.

Céac muc lidu luong thuc té va khoang thoi gian st dung cac thanh phan hoat
tinh trong cac dugc phém theo sang ché c6 thé thay ddi sao cho dat dugc lugng hoat
chit ma hitu hidu dé dat duoc dap tng tri liéu mong mudn cho bénh nhan cu thé ma

khong gay ddc cho bénh nhan.
Céc vit liéu va phuong phéap

Trir khi c6 quy dinh khac, s6 liéu phan trim trong céc thtr nghiém va vi du sau
1a ty 16 phén trim theo trong lwong; céc phéan 13 phin theo trong lugng. Céc ty 18
dung moi, ty 1& pha lodng va s6 liéu ndng d6 ciia cac dung dich 1éng/l6ng trong mbi
truomg hop déu dugc tinh theo thé tich.

Cac vi du dugc thir nghi€ém mot hodc nhiéu lan trong cac thr nghi€m sinh hoc
chon lgc. Khi dugc thtr nghiém nhidu hon mot 14n, sé liéu dugc bio cao & dang cac
tri s6 trung binh hodc tﬁ sb trung vi, trong d6

«tri s§ trung binh, con dugc goi 14 tri s6 trung binh s6 hoc, 12 tong cac tri sO
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thu dugc chia cho s& 14n thtt nghiém, va

*tri s trung vi 12 s6 nhém & gitra cua céc tri s khi dwoc sip xép theo thu tur
tang din hoic giam dan. Néu nhu s6 tri sb trong tap hop dit li¢u 1a 1é, thi tri sb
trung vi tri s6 & gitta. Néu sb tri sb trong tap hop dit liéu 1a chén, thi tri sb

trung vi 1a tri sO trung binh s0 hoc cla hai tri s0 & gitta.

Céc vi du duoc tdng hop mot hodc nhiéu 1an. Khi duoc tdng hop nhidu hon
mot 14n, s6 lidu tir cac thir nghiém sinh hoc 12 céc tri sd trung binh hoic tri s trung
vi dugc tinh todn nho st dung céc tap hop s6 lidu thu dugc tir thir nghiém ciia mdt
hodc nhiéu 16 téng hop.

Céc tinh chit dugc dong hoc in vitro ciia cac hop chét c6 thé duge xac dinh
theo céac thit nghiém va cac phuong phap dudi day.

Pang chu y 13, trong céc thit nghiém CDK9 dugc mo ta duédi day, luc phan
giai dugc gidi han bing cac ndng d6 enzym, giGi han dudi dbi véi ICso 1a khoang 1-2
nM trong thtr nghiém CDK9 ATP cao va 2-4 nM trong thir nghiém CDK ATP thép.
Péi v6i cac hop chit biu thi ICs trong khoang nay, i luc chinh xac dbi véi CDK9
va do d6 do chon loc d6i véi CDK9 so véi CDK2 c6 thé tham chi 1a cao hon, #kc la
d6i v6i cac hop chét nay, cac hé s chon loc dugc tinh trong céc cot 4 va 7 cia bang

2, dwdi ddy, 1a céc tri sb tbi thiéu, ching c6 thé con cao hon.
la. Thit nghiém CDK9/CycT1 kinaza

Hoat tinh trc ché CDK9/CycT1 cia cac hop chét theo sang ché dugc xac dinh bang
cach st dung tht nghiém CDK9/CycT1 TR-FRET nhu dugc md ta trong cédc doan
sau:
CDK9 va CycT1 cia ngudi duogc gin dudi His c6 chiéu dai day du tai to hop, duge
bidu hién trén c4c t& bao con tring va duoc tinh ché bing phuong phap sic ky i luc
Ni-NTA, dugc mua tir Invitrogen (Cat. No PV4131). Peptit biotinyl hoa biotin-Ttds-
YISPLKSPYKISEG (C tin cung & dang amit) duoc sir dung 1am chit nén cho phan
tng kinaza, chit niy c6 thé mua dugc tr, vi dy, cong ty JERINI Peptide
Technologies (Berlin, Germany).

P& ther nghiém, 50nL dung dich ¢ dic 100 1an chita hop chét thir nghiém
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trong DMSO dugc dinh lwong vao dia vi chuén d6 384 15 dung lugng thip, mau den
(Greiner BioOne, Frickenhausen, Germany), 2ul. dung dich chta CDK9/CycT1
trong dung dich dém phén tich [SOmM Tris/HCl pH 8,0, 10mM MgCl, 1,0mM
dithiothreitol, 0,lmM natri orthovanadat, Nonidet-P40 0,01% (thé tich/thé tich)
(Sigma)] duoc bd sung vao d6 va hdn hop dugc 1 trong thoi gian 15 phat & nhiét do
22°C dé cho phép gin két so b giira hop chit thir nghiém v6i enzym trude khi bét
d4u phan tng kinaza. Sau do, phén'l’rng kinaza duoc khéi ddu bang cach b sung 3pl
dung dich chira adenosin-tri-phosphat (ATP, 16,7uM => ndng d cubi trong 5pl thé
tich phéan tich 13 10uM) va chit nén (1,67uM => ndng dd cudi trong 5pl thé tich
phén tich 13 1pM) trong dung dich dém phan tich va hdn hop thu dugc dugc 1 trong
thoi gian phan tmg 25 phat & nhiét d6 22°C. Nong dd ciia CDK9/CycT1 dugc hiéu
chinh tiy thudc vao hoat tinh ctia 16 enzym va dugc chon thich hop dé dwa vao phén
tich trong pham vi tuyén tinh, ndng d dién hinh nim trong khoang 1pg/ml. Phan
tng duge lam dimg bing cach bd sung 5pl dung dich chira chit phat hién TR-FRET
(0,2uM streptavidin-XL665 [Cisbio Bioassays, Codolet, France] va 1nM khéang thé
khang RB(pSer807/pSer811) cia BD Pharmingen [# 558389] va 1,2nM khang thé
IgG khang chudt danh diu bing LANCE EU-W1024 [Perkin-Elmer, ma san phim
AD0077]) trong dung dich nuéc EDTA (100mM EDTA, albumin huyét thanh bo 0,2
% (khdi lugng/thé tich) trong 100mM HEPES pH 7,5).

Hdn hop tao ra dwoc U trong thoi gian 1 gior & nhiét ¢ 22°C dé cho phép hinh
thanh phirc hgp giita peptit biotinyl héa phosphoryl héa va céac chét phat hién. Sau
d6, lugng chét nén phosphoryl héa dwgc danh gia bang cach xac dinh mirc truyén
ning lugng cong hudng tir Eu-chelat sang streptavidin-XL. Do do6, cdc murc phat
huynh quang tai 620nm va 665nm sau khi kich thich tai 350nm dugc xac dinh trong
thiét bi doc HTRF, vi du, Rubystar (BMG Labtechnologies, Offenburg, Germany)
hogic Viewlux (Perkin-Elmer). Ty sé mirc phat huynh quang & 665nm va & 622nm
duge 14y lam sé do cho lugng chit nén dugc phosphoryl héa. Dit liéu dwoc chuin
hoéa (phan tng enzym khong c6 chét (e ché = trc ché 0%, tit ca céc thanh phan thir
nghiém khéc nhung khong c6 enzym = trc ché 100%). Thong thudng, hop chét thi
nghiém dugc thir nghiém trén cing mat dia vi chuén d6 & 11 ndng d6 khac nhau nim

trong khoang tir 20pM dén 0,1nM (20uM. 5,9uM, 1,7uM, 0,51uM, 0,15uM, 44nM,
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13nM, 3,8nM, 1,1nM, 0,33nM va 0,1nM, céc dung dich pha lodng hang loat dugc
didu ché truéc khi thir nghiém & mirc ndng do dung dich cd dic 100 lan trong DMSO
bang loat dung dich pha lodng ty 18 1:3,4) véi 2 gia tri tring 1ip cho m&i mot ndng
d6 va cac gia tri ICso dugc tinh toan bang thuat toan khép 4 thong sb st dung phén
mém ndi bd.

1b. Thir nghiém CDK9/CycT1 kinaza ATP cao

Hoat tinh e ché CDK9/CycT1 ctia hop chét theo sang ché & ndng d6 ATP
cao sau khi @ so bd enzym va cac hop chit thir nghiém dugc xac dinh bang cach si
dung thir nghiém CDK9/CycT1 TR-FRET nhu dugc mo ta trong cac doan sau.

CDKO9 va CycT1 cta ngudi duoc gin dudi His c6 chiéu dai ddy di tai td hop,
duoc bidu hién trén céc t& bao con trung va duge tinh ché bang phuong phép sic ky
ai Iuc Ni-NTA, dugc mua tir Invitrogen (Cat. No PV4131). Peptit biotinyl hda
biotin-Ttds-YISPLKSPYKISEG (C tan cung & dang amit) dugc sit dung lam chét
nén cho phan tng kinaza, chit nay c6 thé mua duogc tr, vi dy, cong ty JERINI
Peptide Technologies (Berlin, Germany).

Pé thir nghiém, 50nL dung dich ¢ dic 100 1in chira hop chét thir nghiém
trong DMSO dugc dinh lugng vao dia vi chuin d6 384 15 dung lugng thép, mau den
(Greiner BioOne, Frickenhausen, Germany), 2pL dung dich chira CDK9/CycT]1
trong dung dich dém phéan tich [SOmM Tris/HCI pH 8,0, 10mM MgCl, 1,0mM
dithiothreitol, 0,1mM natri orthovanadat, Nonidet-P40 0,01% (thé tich/thé tich)
(Sigma)] duoc bd sung vao d6 va hdn hgp duge U trong thoi gian 15 phut & nhiét do
22°C @8 cho phép gin két so bo gifta hop chét thir nghiém véi enzym true khi bat
dau phan ting kinaza. Sau d6, phan ng kinaza dugc khoi dAu bang cach bd sung 3pl
dung dich chira adenosin-tri-phosphat (ATP, 3,3mM => ndng d6 cudi trong Spul thé
tich phan tich 1a 2mM) va chit nén (1,67uM => ndng @6 cudi trong 5l thé tich phan
tich 1a 1pM) trong dung dich dém phan tich va hén hgp thu dugc duge u trong thoi
gian phan Gmg 25 phit & nhiét d6 22°C. Ndng do cia CDK9/CycT1 dugce hiéu chinh
tiy thudc vao hoat tinh cua 16 enzym va dugc chon thich hop dé dua vao phan tich
trong pham vi tuyén tinh, ndng o dién hinh ndm trong khoang 0,5pug/ml. Phan tng
duoc 1am dimg bing cach bd sung Sul dung dich chira chéit phat hién TR-FRET
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(0,2uM streptavidin-XL665 [Cisbio Bioassays, Codolet, France] va 1nM khang thé
khang RB(pSer807/pSer811) cia BD Pharmingen [# 558389] va 1,2nM khang thé
IgG khéang chudt danh ddu bing LANCE EU-W1024 [Perkin-Elmer, ma san phim
ADO0077]) trong dung dich nuéc EDTA (100mM EDTA, albumin huyét thanh bo 0,2
% (khéi lwong/thé tich) trong 100mM HEPES pH 7,5).

Hbn hop tao ra duoc 0 trong thoi gian 1 gid & nhiét d6 22°C dé cho phép hinh
thanh phirc hop gitra peptit biotinyl hoa phosphoryl héa va cic chit phat hién. Sau
d6, luong chit nén phosphoryl hoa duoc danh gia bing cach xac dinh muc truyén
nang lugng cong hudng tr Eu-chelat sang streptavidin-XL. Do d6, cdc murc phét
huynh quang tai 620nm va 665nm sau khi kich thich tai 350nm dugc x4c dinh trong
thiét bi doc HTRF, vi dy, Rubystar (BMG Labtechnologies, Offenburg, Germany)
hodc Viewlux (Perkin-Eimer). Ty sb mirc phat huynh quang & 665nm va at 622nm
duoc léy lam sb do cho luong chét nén duoc phosphoryl hoéa. Dit liéu dugc chuén
héa (phan tng enzym khong c6 chét trc ché = trc ché 0%, tt ca cac thanh phan thir
nghiém khac nhung khong c6 enzym = trc ché 100%). Théng thuong, hop chét thir
nghiém dugc thr nghiém trén cing mot dia vi chuén d6 & 11 néng d6 khac nhau nim
trong khoang tir 20uM dén 0,1nM (20uM, 5,9uM, 1,7uM, 0,51uM, 0,15uM, 44nM,
13nM, 3,8nM, 1,1nM, 0,33nM va 0,1nM, cac dung dich pha lodng hang loat dugc
didu ché trudce khi thir nghiém & muc ndng d6 dung dich c6 dic 100 1an trong DMSO
bang loat dung dich pha lodng ty 1& 1:3,4) véi 2 gi4 tri trung 1&p cho mdi mot ndng
d6 va cac gia tri ICso dugc tinh toan bang thuat toan khép 4 thong sb str dung phan
mém ndi bd.
2a. Thit nghiém CDK2/CycE kinaza

Hoat tinh tc ché CDK2/CycE cua cac hop chét theo sang ché duge xac dinh
bang cach st dung thit nghiém CDK2/CycE TR-FRET nhu dugc md ta trong cac
doan sau:

Céac protein dung hop tai t5 hop ciia GST va CDK2 ngudi va cia GST va
CycE nguoi, dugc biéu hién trong céc té bao con trung (S9) va duogc tinh ché b’fmg
phuong phéap sic ky 4i lyc Glutathion-Sepharose, cac protein ndy c6 thé dugc mua tir

ProQinase GmbH (Freiburg, Germany). Peptit biotinyl hdéa biotin-Ttds-
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YISPLKSPYKISEG (C tan cing & dang amit) dwoc st dung 1am chét nén cho phan
tng kinaza, chit ndy c6 thé mua duoc tir, vi du, céng ty JERINI Peptide
Technologies (Berlin, Germany).

Pé thtr nghiém, 50nL dung dich c¢6 dic 100 14n chira hop chéit thir nghiém
trong DMSO dugc dinh lugng vao dia vi chuén @6 384 156 dung luong thip, mau den
(Greiner BioOne, Frickenhausen, Germany), 2ul. dung dich chita CDK2/CycE
trong dung dich dém phéan tich [SOmM Tris/HCl pH 8,0, 10mM MgClz, 1,0mM
dithiothreitol, 0,1mM natri orthovanadat, Nonidet-P40 0,01% (thé tich/thé tich)
(Sigma)] duoc bd sung vao d6 va hdn hop dugc 1 trong thoi gian 15 phut & nhiét do
22°C d& cho phép gin két so bd gitra hop chit thir nghiém véi enzym trude khi bét
diu phan g kinaza. Sau d6, phan ting kinaza duoc khéi dAu bang cach bd sung 3pl
dung dich chira adenosin-tri-phosphat (ATP, 16,7uM => ndng do cudi trong 5pl thé
tich phan tich 1a 10pM) va chét nén (1,25pM => ndéng do cudi trong Sl thé tich
phan tich 13 0,75uM) trong dung dich dém phan tich va hén hop thu duge dugc
trong thoi gian phan Gng 25 phit & nhiét do 22°C. Nong do cia CDK2/CycE duoc
hiéu chinh tuy thudc vao hoat tinh cta 16 enzym va dugc chon thich hop dé dua vao
phan tich trong pham vi tuyén tinh, ndng dd dién hinh nam trong khoang 130ng/ml.
Phén tng duogc lam dirng bang cach bd sung Spl dung dich chtra chét phat hién TR-
FRET (0,2uM streptavidin-XL665 [Cisbio Bioassays, Codolet, France] va 1nM
khang thé khang RB(pSer807/pSer811) ctia BD Pharmingen [# 558389] va 1,2nM
khang thé IgG khang chudt danh diu bing LANCE EU-W1024 [Perkin-Elmer, ma
sén phdm AD0077]) trong dung dich nuéc EDTA (100mM EDTA, albumin huyét
thanh bd 0,2 % (khéi lwong/thé tich) trong 100mM HEPES pH 7,5).

Hon hop tao ra dugc u trong thoi gian 1 gid & nhiét do 22°C dé cho phép hinh
thanh phtc hgp gitta peptit biotinyl héa phosphoryl héa va céac chét phét hién. Sau
d6, lugng chéit nén phosphoryl héa dugc dénh gia bang cach xac dinh mirc truyén
ning lugng cong hudng tir Eu-chelat sang streptavidin-XL. Do d6, cdc mirc phat
huynh quang tai 620nm va 665nm sau khi kich thich tai 350nm dugc xéac dinh trong
thiét bi doc TR-FRET, vi dy, Rubystar (BMG Labtechnologies, Offenburg,
Germany) hodc Viewlux (Perkin-Elmer). Ty s6 mirc phat huynh quang & 665nm va

at 622nm duoc 1iy 1am s do cho lugng chit nén dugc phosphoryl héa. Dit liéu duoc
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chuén héa (phan tmg enzym khong c6 chit tc ché = trc ché 0%, tit ca cac thanh
phén thir nghiém khac nhung khong c6 enzym = tc ché 100%). Théng thudng, hop
chét thtr nghiém dugc thir nghiém trén cling mot dia vi chudn d6 & 11 ndéng dd khac
nhau nim trong khoang tir 20pM dén 0,1nM (20pM, 5,9uM, 1,7uM, 0,51uM,
0,15uM, 44nM, 13nM, 3,8nM, 1,1nM, 0,33nM va 0,1nM, cac dung dich pha lodng
hang loat dugc diéu ché trudce khi thir nghiém & mic ndng do dung dich c6 dic 100
1an trong DMSO bing loat dung dich pha lodng ty 1& 1:3,4) vé6i 2 gié tri tring 13p cho
mdi mot ndng dd va céc gia tri ICso dwoc tinh toan bang thuit todn khép 4 théng sb

stt dung phan mém ndi bo.
2b. Thir nghiém CDK?2/CycE kinaza ATP cao

Hoat tinh ttc ché CDK2/CycE cua cic hop chit theo sang ché & 2mM
adenosin-tri-phosphat (ATP) dugc xic dinh bang cach sir dung thi nghiém
CDK2/CycE TR-FRET (TR-FRET = Time Resolved Fluorescence Resonance
Energy Transfer: Muc truyén ning luong cdng huéng huynh quang phan giai theo
thoi gian) dugc mo ta trong cac doan dudi day.

Céc protein dung hop tai td hop cia GST va CDK2 ngudi va ciia GST va
CycE ngudi, dugc biéu hién trong céc té bao con tring (S9) va dugc tinh ché bing
phuong phép séc ky 4i luc Glutathion-Sepharose, céc protein nay c6 thé dugc mua tir
ProQinase GmbH (Freiburg, Germany). Peptit biotinyl hoéa biotin-Ttds-
YISPLKSPYKISEG (C tan cung & dang amit) duoc st dung 1am chét nén cho phan
ung kinaza, chét nay co thé mua dugc tr, vi du, cong ty JERINI Peptide
Technologies (Berlin, Germany).

Pé thtr nghiém, 50nL dung dich c6 dic 100 1an chira hop chét thir nghiém
trong DMSO dugc dinh lugng vao dia vi chuén do 384 15 dung lugng thép, mau den
(Greiner BioOne, Frickenhausen, Germany), 2pulL dung dich chita CDK2/CycE
trong dung dich dém phén tich [SOmM Tris/HCI pH 8,0, 10mM MgCl, 1,0mM
dithiothreitol, 0,ImM natri orthovanadat, Nonidet-P40 0,01% (thé tich/thé tich)
(Sigma)] duoc bd sung vao d6 va hdn hop duge u trong thoi gian 15 phit ¢ nhiét do
22°C dé cho phép gin két so bd gitra hop chit thir nghiém véi enzym trude khi bét

d4u phan tng kinaza. Sau d6, phan Gmg kinaza dugc khdi dAu bang cach bd sung 3pl
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dung dich chira ATP (3,33mM => ndng d6 cubi trong Spl thé tich phén tich 1a 2mM)
va chit nén (1,25uM => ndng dd cudi trong 5pl thé tich phan tich 1a 0,75uM) trong
dung dich dém phén tich va hdn hop thu dugc dugc u trong thdi gian phan tng
25 phut & nhiét @ 22°C. Nong @9 cia CDK2/CycE duge hidu chinh tity thude vao
hoat tinh ca 16 enzym va dugc chon thich hop dé dwa vao phén tich trong pham vi
tuyén tinh, ndng d6 dién hinh nim trong khoang 15ng/ml. Phan tmg dugc ding lai
bing cach bd sung 5SpuL dung dich chita céc chit phat hién TR-FRET (0,2uM
streptavidin-XL665 [Cisbio Bioassays, Codolet, France] va 1nM khéang thé khang
RB(pSer807/pSer811) tt BD Pharmingeﬁ [# 558389] va 1,2nM khéng thé khang IgG
chu6t danh déu bing LANCE EU-W1024 [PerkinElmer, ma sin phdm AD0077, dé
thay thé, khang thé khang IgG chudt danh d4u bang Tebicryptat tir Cisbio Bioassays
c6 thé duoc st dung]) trong dung dich nuéc EDTA (100mM EDTA, albumin huyét
thanh bo 0,2% (trong lwong/thé tich) trong 100mM HEPES pH 7.,5).

Hdn hop tao ra dugce 1 trong thoi gian 1 gior & nhiét d6 22°C dé cho phép hinh
thanh phtrc hop gifta peptit biotinyl héa phosphoryl héa va cac chét phat hién. Sau
d6, luong chit nén phosphoryl héa duge dénh gia bang cach xac dinh muc truyén
nang lugng cong hudng tir Eu-chelat sang streptavidin-XL. Do d6, cac murc phat
huynh quang tai 620nm va 665nm sau khi kich thich tai 350nm dugc xéc dinh trong
thiét bi doc TR-FRET, vi du, Rubystar (BMG Labtechnologies, Offenburg,
Germany) hodc Viewlux (Perkin-Elmer). Ty s mirc phat huynh quang & 665nm va
at 622nm duoc 1iy 1am sb do cho lwong chét nén dugc phosphoryl héa. Dit liéu dugc
chuin hoéa (phan tng enzym khong c6 chét tc ché = e ché 0%, tit ca cac thanh
phén thir nghiém khic nhung khong c6 enzym = {rc ché 100%). Thong thudng, hop
chét thir nghiém dugc thir nghiém trén cung mat dia vi chuén d6 & 11 néng do khac
nhau nim trong khoang tir 20pM dén 0,InM (20uM, 5,9uM, 1,7uM, 0,51uM,
0,15uM, 44nM, 13nM, 3,8nM, 1,1nM, 0,33nM va 0,1nM, céc dung dich pha loidng
hang loat dugc didu ché trudce khi thir nghiém & mic ndng do dung dich c6 dic 100
1an trong DMSO bang loat dung dich pha lodng ty 1& 1:3,4) véi 2 gié tri trung 13p cho
mdi mot ndng d6 va céc gia tri ICso dugce tinh toan bing thuat toan khop 4 thong sb

stt dung phan mém ngi bd.
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3. Thir nghiém vé sy tdng sinh

Té bao khdi u nudi cdy (HeLa, té bao ung thu cb tr cung cia ngudi, ATCC
CCL-2; NCI-H460, t& bao ung thu phdi khong phai té bao nhé cia ngudi, ATCC
HTB-177; A2780, té bao ung thu budng tring ciia ngudi, ECACC # 93112519, DU
145, t€ bao ung thu tién liét tuyén ngudi khong phy thudc hocmon, ATCC HTB-81;
HeLa-MaTu-ADR, t& bao ung thu cb tir cung khang da thudc cua nguoi, EPO-
GmbH, Berlin; Caco-2, té bao ung thu Idai tryc trang cua nguoi, ATCC HTB-37;
B16F10, t& bao ung thu hic sic t chudt, ATCC CRL-6475) dugc cdy voi mat do
5.000 t& bao/16 (DU145, HeLa-MaTu-ADR), 3.000 t& bao/I5 (NCI-H460, HeLa),
2.500 t& bao/16 (A2780), 1.500 té bao/I5 (Caco-2), hoic 1.000 t& bao/1d (B16F10)
vao trong dia da chudn do 96 13 trong 200pl méi trudng phat trién tuong ung cua
ching duoc bd sung 10% huyét thanh thai bod. Sau thoi gian 24 gid, cac t& bao cua
mot dia (dia diém zero) duge nhudm bang tim tinh thé (xem duéi day), trong khi moi
truong clia cac dia khic dugc thay thé biang méi trudng nudi cdy méi (200pul), ma
chét thir nghiém da duoc bd sung vao d6 véi cac ndng d6 khac nhau (OpM, cling nhu
pham vi ndng 9 tir 0,001 dén 10pM). Té bao duoc U trong thdi gian 4 ngay véi su
c6 mit clia cac chat thir nghiém. Su ting sinh té bao duoc xac dinh bing cach nhudm
t€ bao bang tim tinh thé: té bao dugc cb dinh bang cach bd sung dung dich glutaric
aldehyt 11% véi lugng 20ul/diém xac dinh trong thoi gian 15 phut & nhiét d6 trong
phong. Sau ba chu trinh rira cac t& bao cb dinh bang nuéc, cac dia dugc lam kho &
nhiét do trong phong. Té bao dwoc nhudm bing cach bd sung dung dich tim tinh thé
0,1% (pH 3,0) véi lugng IOOul/diém xac dinh. Sau ba chu trinh rtra té bao da nhudm
bang nudce, cac dia duoc 1am kho & nhiét d6 trong phong. Thudc nhudém duge hoa
tan bang cach bd sung dung dich axit axetic 10% véi lwong 100pl/diém xéac dinh. Su
tiéu hity dwoc x4c dinh bing phuong phap tric quang tai budc séng 595nm. Su thay
ddi vé sb lugng té bao, tinh theo %, dugc tinh toan bﬁng cach chudn héa céc tri sb do
dugc theo cac tri sb tiéu hity ctia dia tai diém zero (=0%) va tri sb tiéu huy cua té bao
khong duoc xt Iy (Opm)(=100%). Cac tri s6 ICso (ndng dd e ché & mirc 50% cua
mire tac dung tdi da) dwoc x4c dinh bing phurong phap khép 4 thong sb.

Céac té bao bach ciu cép dong tiy ctia ngudi MOLM-13 khong bam dinh
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(DSMZ ACC 554) dugc cdy v6i mat d6 5,000 t& bao/ld vao dia da chudn d6 96 16
trong 100pL mdi trudng phét trién dugc bd sung 10% huyét thanh thai bo. Sau 24
gi®, kha ning séng sot t& bao ciia mot dia (dia didm zero) dugc x4c dinh bang Thir
nghiém kha ning séng sét t& bao huynh quang Cell Titre-Glo (Promega), trong khi
50uL moi trudng chira hgp chit thir nghiém dugc bd sung vao cac 18 cia cac dia
khac (ndng dd cubi cing nim trong khoang tir 0,001 dén 10puM va dbi chung
DMSO). Kha ning sdng sot té bao dugc danh gia sau khi tiép xtc 72 gir véi Thir
nghiém kha ning sdng sét t& bao huynh quanh Cell Titre-Glo (Promega). Céc trj sb
ICso (ndng dd e ché & mic 50% cia mic tac dung t6i da) dugc xé4c dinh bing
phuong phap khép 4 thong s trén cac sb liéu do da dugce chuén héa thanh té bao
dugc xir ly bang chit ddn (DMSO) (=100%) va céc sb liéu do duoc 14y ngay truée
khi tiép xtc v6i hop chit (=0%).

4. Thir nghiém v& @ hoa tan trong binh lic can bang

4a) Xéc dinh d hoa tan trong nuée cia thude & mirc clp luong cao (100mmol trong
DMSO0) |

Phuong phap sang loc cip luong cao @& xac dinh do hoa tan trong nudc cla
thubc dugc dua trén: Thomas Onofrey va Greg Kazan, Péc tinh va cac yéu td lién
quan ctia phuong phép sang loc cdp luong cao 96 15 dé xac dinh do hoa tan trong
nuéc cua thude, |
http://www.millipore.com/publications.nsf/a73664f9f981af8c852569b9005b4eee/e5
655161b76€743585256da30052db77/$FILE/AN1731ENO00.pdf

Thir nghiém dugc thyc hién trong mo hinh dia 96 156. Mbi 16 duoc nap hop
chét riéng r8.

T4t ca cac budce hit nap déu duoc thuc hién béng cach st dung nén robot.

1001 dung dich thuéc 10mmol trong DMSO duoc c¢b dic bing cach ly tim
trong chan khéng va phén giai trong 10pl DMSO. B sung 990u1 dung dich dém
phosphat c6 d¢ pH b%lng 6,5 vao d6. Ham luong DMSO 1a 1%. Dia da chuén d6
duge dua vao may lac va trdn trong 24 gid & nhiét do trong phong. Chuyén 150ul
huyén phu vao dia loc. Sau khi loc bing céach st dung 6ng gép chan khéng, dich loc

dugc pha lodng 1:400 va 1:8000. Dia vi chuin d6 thir hai chira 20p1 dung dich thudc
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10mM trong DMSO dugc ding d hidu chuén. Hai ndng d (0,005 uM va 0,0025
uM) dugc diéu ché bing cach pha lodng trong dung dich hén hop DMSO/nudc 1:1
va dugc st dung dé hiéu chuén. Cac dia loc va hiéu chuin dugc dinh lugng béng

HPLC-MS/MS.

Céc hoa chét:

Piéu ché dung dich dém phosphat 0,1M c6 do pH bang 6,5:

Hoa tan 61,86g NaCl va 39,54mg KH,PO4 trong nude va dinh mic dén 11. Hdn hop
ndy dugc pha lodng véi ty 18 1:10 bang nude va diéu chinh do pH dén 6,5 bang
NaOH.

Cac vat liéu:

bia Millipore MultiScreennrs-HV 0,45 pum

Céc dicu lién séc ky 1a nhu sau:

Cot HPLC: Ascentis Express C18 2,7 um 4,6 x 30 mm
Thé tich bom: 1 pl
Dong: 1,5 ml/phuat

Pha dong:  gradien axit

A: Nudce /0,05% HCOOH

B: Axetonitril / 0,05% HCOOH
0 phat — 95%A 5%B

0,75 phat - 5%A 95%B

2,75 phut —> 5%A 95%B

2,76 phut — 95%A 5%B

3 phat — 95%A 5%B

Céc dién tich bom miu va bom hiéu chuin dugc xac dinh bing cach st dung phﬁn
mém phd khdi (AB SCIEX: Discovery Quant 2.1.3. va Analyst 1.6.1). Viéc tinh do
hoa tan (don vi mg/l) duoc thyc hién bing phdn mém Excel macro dugc trién khai

tai cho.

4b) Do hoa tan nhi€t dong luc trong nudc cia bot
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D6 hoa tan nhiét dong luc cia cac hop chit trong nudc duge xac dinh béng
phuong phap binh lic cin bing (xem, vi du: E.H. Kerns, L. Di: Drug-like Properties:
Concepts, Structure Design va Methods, 276-286, Burlington, MA, Academic Press,
2008). Dung dich bdo hoa ctia thudc dugc diéu ché va dung dich nay dugc tron trong
24 git @& dam bao dat dén su cin biang. Ly tim dung dich nay dé loai bo phan khéng
tan va ndng do ctia hop chét trong dung dich dwoc xac dinh bing céch si dung
duong cong hidu chudn tiéu chuén. Dé diéu ché miu, 2mg hop chét rin duoc xic
dinh trong lugng chinh x4c trong lo thiy tinh nhé dung tich 4mL. B4 sung 1ml dung
dich dém phosphat c6 d6 pH bing 6,5 vao d6. Khudy huyén phu trong 24 gid ¢ nhiét
do trong phong. Sau d6 ly tdm dung dich. Pé diéu ché mau lam hiéu chuén tiéu
chuin, 2mg mau ran duoc hoa tan trong 30ml axetonitril. Sau khi nghién bang song
sidu 4m, dung dich dugc pha loing bang nuéc dén 50ml. Mau va cac chun dugc
dinh lugng bing HPLC véi viéc do UV. Déi v6i mbi mAu, hai thé tich bom (5 va
50ul) 13p lai ba l4n dugc thuc hién. Ba thé tich bom (Spl, 10pl va 20ul) dugce thuc
hién d6i véi chuan.

Céc di€u kién sac ky:

Cot HPLC: Xterra MS C18 2,5 m 4,6 x 30 mm
Thé tich bom: Mau: 3x5ul va 3x50ul
Chuén: 5pl, 10pl, 20ul
Dong: 1,5mL/phut
Pha dong: gradien axit:

A:Nuéc /0,01% TFA

B: Axetonitril / 0,01% TFA

0 phiit — 95%A 5%B

0-3 phat — 35%A 65%B, gradien tuyén tinh

3-5 phiit — 35%A 65%B, ding dong

5-6 phiit — 95%A 5%B, ding dong
B doUV: budc séng gan murc hip phu t6i da (ndm trong khoang tir 200
dén 400nm)

Céac dién tich bom mAiu va bom chuén ciing nhu viéc tinh ¢ hoa tan (don vi
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mg/l) dugc xac dinh bang cach sir dung phin mém HPLC (Waters Empower 2 FR).

4¢) DJ hoa tan nhiét dong luc trong dung dich dém xitrat c6 d6 pH bang 4

Do hoa tan nhiét dong luc duge x4c dinh bing phwong phép binh lic can bang
[Tai lieu: Edward H. Kerns va Li Di (2008) Solubility Methods in: Drug-like
Properties: Concepts, Structure Design and Methods, p276-286. Burlington, MA:
Academic Press].
Dung dich bio hoa ctia thuéc dugc didu ché va dung dich nay dugc tron trong 24 gio
dé dam bao di dat dén sy c4n bing. Ly tim dung dich nay d& loai b6 phan khong tan
va ndng @6 ciia hop chit trong dung dich dugc xé4c dinh bang cach str dung duong
cong hiéu chuén tiéu chuin.
Pé didu ché mau, 1,5 mg hop chit rin dugc x4c dinh trong luong chinh x4c trong lo
thity tinh nho dung tich 4ml. B6 sung 1ml dung dich dém xitrat c6 do pH bang 4 vao
d6. Huyén phu duoc dua vio may khudy va tron trong 24 git & nhiét d) trong phong.
Sau d6 ly tdm dung dich. DPé didu ché mAu 1am hiéu chuin tiéu chuén, 0,6mg miu
rin dugc hoa tan trong 19ml dung dich hdn hop axetonitril/nudce 1:1. Sau khi nghién
béng song siéu am, dung dich dugc dinh mic bﬁng dung dich hdén hop
axetonitril/nudc 1:1 dén 20ml.
Mau va cac chuén dugc dinh lvong biang HPLC véi viee do UV. Dbi véi mbi mau,
hai thé tich bom (5 va 50ul) lap lai ba 1dn dugc thuc hién. Ba thé tich bom (5pl, 10ul
va 20pul) duoc thuc hién d6i v6i chudn.
Cac héa chét:
Dung dich dém xitrat 6 pH bang 4 (MERCK Art. 109435; 1L dung dich dém chta
11,768g axit xitric, 4,480g natri hydroxit, 1,604g hydro clorua)

Céc di€u lién sac ky 1a nhu sau:

Cot HPLC: Xterra MS C18 2,5 um 4,6 x 30 mm
Thé tich bom: Mau: 3x5ul va 3x50pl
Chuén: 5pl, 10pl, 20ul
Dong: 1,5 ml/phut
Pha dong: gradien axit:

A:Nuéc/0,01% TFA
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B: Axetonitril / 0,01% TFA

0 phat: 95%A 5%B

0-3 phat:  35%A 65%B, gradien tuyén tinh

3-5phat:  35%A 65%B, ding dong

5-6 phtit:  95%A 5%B, ding dong
Bo do UV: budc séng gan mirc hip phu t6i da (ndm trong khoang tir 200
dén 400nm) |
Céc dién tich bom mau va bom chudn ciing nhu viéc tinh d hoa tan (don vi mg/l)
duoc x4c dinh bang cach st dung phan mém HPLC (Waters Empower 2 FR).
Céc dién tich bom mAu va bom chuin ciing nhu viéc tinh d6 hoa tan (don vi mg/l)

duoc x4c dinh bing cach sir dung phan mém HPLC (Waters Empower 2 FR).
5. Thit nghiém thAm Caco-2

Céac té bao Caco-2 (dugc mua tr DSMZ Braunschweig, Germany) dugc gieo
céy v&i mat dd 4,5 x 104 té bao trén 186 vao cac dia léng 24 13, kich c& khe 16 0,4pm,
va dugc phat trién trong 15 ngay trong méi truong DMEM dugce bd sung 10% huyét
thanh thai bo, 1% GlutaMAX (100x, GIBCO), 100 U/mL penixilin, 100pg/mL
streptomyxin (GIBCO) va 1% axit amin khong thiét yéu (100 x). Cac té bao dugc
duy tri & 37°C trong khi quyén 5% CO; dugc 1am 4m. Méi trudng duge thay doi mdi
2-3 ngay. Trude khi chay thir nghiém thAm, mai tredong nudi ciy dugc thay thé bing
dung dich dém van chuyén hepes-carbonat khong chita FCS (d9 pH bang 7,2). Dé
danh gia tinh nguyén ven don 16p, dién tré qua biéu md (transepithelial electrical
resistance: TEER) dugc do. Cac hop chét thi nghiém dugc hoa tan so b trong
DMSO va bd sung vao ving dinh ho#ic ving day véi ndng do6 cubi 1a 2uM trong
dung dich dém vén chuyén. Truéc va sau 2 gio 4 & 37°C, céc mau duoc l4y tir ca hai
vung. Phén tich ham luong hop chit dugc thuc hién sau khi két tia v6i metanol bing
phuong phép phéan tich LC/MS/MS. Muc d6 thAm (Papp) duoc tinh theo huéng tir
dinh dén day (A — B) va tir ddy dén dinh (B — A). Mitc d6 thim biéu kién dugc
tinh bang cach sir dung phuong trinh sau:

Papp = (Vr/Po)(1/S)(P2/t)
Trong d6 Vr la thé tich moi trudng trong khoang chira, Po 1a dién tich dinh do dugc
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hoic chidu cao cia thudc thir nghiém trong khoang cho & t=o, S 14 dién tich bé mat
ctia don 16p, P2 1 dién tich dinh do dwgc cta thube thir nghiém trong khoang nhén
sau 2 gid 1, va t 1a thoi gian 4. Ty s6 thoét tir day (B) dén dinh (A) duogc tinh bing
cach chia Papp B-A cho Papp A-B. Ngoai ra, mirc thu hdi hop chit ciing dugc tinh.

6. Nghién ctru @6 6n dinh chuyén héa in vitro trén céc té bao gan chudt

Céc té bao gan ciia chudt Han Wistar dugc phén 1ap bang phwong phap truyén
2 buée. Sau khi truyén, gan duoc 14y mét cach cin than ra khoi con chudt: budng gan
duoc mé ra va cac té bao gan duoc nhe nhang 14y vao dia Petri ciing véi moi truong
Williams lanh bang E (dugc mua tir Sigma Aldrich Life Science, St Louis, MO).
Huyén phu té bao thu duoc dugce loc qua ludi vo triung trong cic dng falcon dung tich
50ml va ly tdm & tbc d6 50 x g trong 3 phit & nhiét do trong phong. Vién két t& bao
duoc tai tao huyén phi trong 30ml WME va duoc ly tim qua gradien Percoll® trong
2 1an & tc @6 100 x g. Cac té bao gan dugc rira lai bang mdi truong Williams E
(Williams’ medium E: WME) va t4i tao huyén phui trong mdi trudng chira 5% huyét
thanh thai bo (Fetal calf serum: FCS, dugc mua tir Invitrogen, Auckland, NZ). Kha
ning sdng sot té bao dwoc xac dinh bang cach loai trir xanh trypan.

Pé6i v6i thir nghiém dd 6n dinh chuyén héa, cac té bao gan dugc phan bd
trong WME chita 5% FCS dua vao cac lo thity tinh nho v6i mat do 1,0 x 106 té bao
séng/ml. Hop chét thir nghiém dugc bd sung dén ndng d6 cubi cing 13 1uM. Trong
khi 1, huyén phi té bao gan dwoc lac lién tuc va cic phan phan uée dugc Ay ra tai
cac thoi didm 2, 8, 16, 30, 45 va 90 phut, va thé tich twong duong ciia axetonitril lanh
dwgc bd sung ngay vao cac phan nay. Cac miu dugc 1am déng lanh & nhiét d6 -20°C
qua dém, sau d6 dwoc ly tAm trong thoi gian 15 phit véi te d6 3000 vong/phut va
phan dich ndi dwoc phan tich bang hé théng Agilent 1200 HPLC véi viéc phat hién
LCMS/MS.

Chu ky ban thai ciia hop chét thir nghiém dugc x4c dinh bing db thi ndng dd
theo thoi gian. Tir chu ky bén thai, hé sb thanh thai ndi tai duoc tinh toan. Cung véi
cac thong s bd sung, luu lwgng méu gan, lugng t€ bao gan in vivo va in vitro, sinh
kha dung t6i da qua duong miéng (Fmax) dugc tinh bang cach st dung céc thong sb

ty 1€ sau: Luu lugng méu gan (chudt) — 4,2 L/gio/kg; trong luong gan cu thé — 32
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g/kg trong lugng co thé chudt; cac té bao gan in vivo- 1,1 x 10% té bao/g gan, cac té

bao gan in vitro — 0,5 x 10/ml.
7. Dugc dong hoc in vivo trén chudt

Péi véi cac thir nghiém dugc dC)ng hoc in vivo, céc hop chét thir nghiém dugc
dung trong tinh mach cho chudt Wistar duc & lidu 0,3 dén Img/kg duge biao ché duéi
dang dung dich st dung huyét trong chudt hodc cic cht 1am hoa tan nhu PEG400
v6i lugng dung nap t6t.

Pbi vé6i cac tinh chit duoc dong hoc, sau khi dung trong tinh mach, cac hop
chét thir nghiém dung duéi dang méot lidu trong tinh mach va cdc miu mau duogc léy
& cac thoi diém 2 phut, 8 phut, 15 phut, 30 phut, 45 phut, 1 gio, 2 gio, 4 gio, 6 gio, 8
gidr va 24 gid sau khi dung lidu. Ty thudc vao thoi gian ban thai ky vong, cic mau
bd sung duoc ldy & cac thoi dém muodn hon (vi du, 48 gio, 72 gid). Mau duoc dua
vao cac dng Lithi-Heparin (Monovetten® , Sarstedt) va ly tAm trong 15 phut & tbc do
3000 vong/phut. Phan wdc 100pL cia dich ndi (huyét twong) duoc 1dy va lam két tha
bang cach bd sung 400pL axetonitril lanh bang va lam déng lanh & -20°C qua dém.
Sau d6 cac miu dugc 1am ra déng va ly tAm & téc do 3000 vong/phut, 4°C trong 20
phit. Cac phan wée dich ndi duge 14y ra dé kiém tra phén tich bing cach sir dung hé
théng Agilent 1200 HPLC véi viéc phat hién LCMS/MS. Céc thong sé duge dong
hoc dugc tinh bang phwong phap phan tich khéng gidn cach sir dung phan mém tinh
toan dugc dong hoc.

Céc thong sb duoc dong hoc thu duoc tir cic bién dang ndng d6-thodi gian sau
khi ding trong tinh mach: CLplasma: Téng mirc thanh thai huyét tvong ctia hop chit
thir nghiém (don vi L/kg/gid); CLblood: Téng mitc thanh thai mau ctia hop chit thir
nghiém: CLplasma*Cp/Cb (don vi L/kg/h) véi Cp/Cb 14 ty s6 ndng d6 trong huyét
teong va trong mau, AUCnorm: Dién tich duédi dudng cong ndng do-thdi gian tir t=0
gior dén vo cung (ngoai suy) duge phéan chia bang liéu dung (don vi kg*gid/L); tin:
thoi gian ban thai cubi ciing (don vi 14 gio).

8. Cong hudng plasmon bé mit PTEFb
Céac dinh nghia

Thuat ngt “cong hudng plasmon bé mit”, nhu duge st dung & day, dé cap
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dén hién tuong quang hoc cho phép phan tich sy lién két thuan nghich cla cic phan
tir sinh hoc trong thoi gian thuc trong nén chit cam bién sinh hoc, vi duy, str dung hé
Biacore® (GE Healthcare Biosciences, Uppsala, Sweden). Biacore® sir dung cac
dic tinh quang hoc clia cong hudng plasmon bé mit (surface plasmon resonance -
SPR) dé do cac thay dbi cua chi sé khuc xa ctia dém, dém ndy thay ddi khi cac phéan
tir trong dung dich tuong tic véi dich dugc ¢b dinh trén bé mit. Ngin gon 13, cac
protein 1a lién két cong hoa tri v6i nén dextran & ndng d6 xéac dinh va phéi tir cho
protein duoc dua vao nén dextran. Anh sang hdng ngoai gin, huéng truc tiép tir trén
mit d6i dién ctia bé mit chip cam bién dugc phan xa va ciing giy ra séng khong cb
dinh trén phim vang, diéu nay lai gy ra su giam cudng do cia anh sdng phan xa &
gbc nhét dinh d3 duoc biét 1a gbc cong hudng. Néu hé sb khuc xa cta bé mat chip
cam bién bi thay ddi (vi du, bai hop chét lién két voi protein lién két) thi sy dich
chuyén goc cong hudng s& xay ra. Su dich chuyén goc cong hudng c6 thé do duoc.
Céc thay ddi nay dugc biéu thi lién quan dén thoi gian doc theo truc y cua db thi dap
ting theo thoi gian, thé hién sy lién két va phan ly cia phan tng sinh hoc bat ki.

Thuat ngit “Kp”, nhu dugc st dung & ddy, ding dé chi hing s phéan ly can
bang ciia phirc hop hop chét nhét dinh / protein dich.

Thuat ngit “kos”, nhu duge str dung & ddy, ding dé chi hang sb ty 18 nghich,
tire 12 hang s6 tc do phan ly ctia phirc hop hop chét nhét dinh / protein dich.

Thuét ngit “thoi gian luu tai dich”, nhu dugc sit dung & day, dung dé chi trj sb
nghich d4o ctia hing s6 tbc do phan ly ( 1/ ko ) ctia phtrc hop hop chét nhit dinh /
protein dich.

M0 ta thém vé van dé nay, xem:

Jonsson U et al al., 1993 Ann Biol Clin.;51(1):19-26.

Johnsson B et al, Anal Biochem. 1991;198(2):268-77.

Day Y et al, Protein Science, 2002;11, 1017-1025

Myskza DG, Anal Biochem., 2004; 329, 316-323

Tummino and Copeland, Biochemistry, 2008;47(20):5481-5492.

Hoat tinh sinh hoc
Hoat tinh sinh hoc (vi dy, lam céc chit tc ché d6i véi PETFb) cta céac hop
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chit theo sang ché c6 thé do dugc bing cach sir dung thir nghiém SPR d3 dugc mod
ta.

Mic hoat tinh dugc biéu hién boi hop chét nhét dinh trong thtr nghiém SPR
c6 thé duge dinh nghia li€én quan dén tri s6 Kp, va cac hop chit duogc wu tién coa
séng ché 1a cac hop chét c6 tri s6 Kp nhé hon 1 micromol, t6t hon nita 1a nhé hon 0,1
micromol.

Hon nfta, thoi gian luu tr cia mot hop chit nhét dinh tai dich cta né c6 thé
dwoc dinh nghia lién quan dén thoi gian lwu tai dich (TRT), va cac hop chét dugc wu
tién theo sang ché 14 cac hop chét c6 tri s6 TRT trén 10 phit, tét hon 14 trén 1 gid.

Kha ning cia cac hop chit theo sang ché lién két voi PTEFb cia ngudi c6 thé
dugc xé4c dinh bang cach sit dung cong hudng plasmon bé mit (SPR). Céc tri s6 Kp
va cac tri s6 Kotr c6 thé dugc do bang cach sir dung thiét bj Biacore® T200 (GE
Healthcare, Uppsala, Sweden).

Dbi véi cac phép do SPR, PTEFD tai td hop cua ngudi (protein kinaza hoat
tinh tai td hop cta ngudi CDK9/xyclin T1 dwgc mua tir ProQinase, Freiburg,
Germany) dugc cd dinh héa bing cich sir dung phuong phap két hop amin chuin
(Johnsson B et al, Anal Biochem. 1991 Nov 1;198(2):268-77). Ngin gon 13, c4c chip
cam bién sinh hoc dextran dugc carboxymetyl h6a (CM7, GE Healthcare) dugc hoat
héa v4i N-etyl-N’-(3-dimetylaminopropyl)-carbodiimit hydroclorua (EDC) va N-
hydroxysucxinimit (NHS) theo huéng dan ctia nha cung cip. PTEFb cta ngudi dugce
pha lodng trong 1x HBS-EP+ (GE Healthcare) thanh 30pg/ml va bom 1én bé mit
chip dugc hoat hdéa. Sau do, dung dich ty 1¢ 1:1 cia 1M etanolamin-HCl (GE
Healthcare) va 1x HBS-EP dugc bom vao dé phong bé cac nhom khong phan tng,
din dén khoang 4000 don vi d4p ung (Response Units: RU) cua protein c¢b dinh. B&
mit tham chiéu duoc tao ra béng cach xu ly béng NHS-EDC va etanolamin-HCI.
Céc hop chéit dugc hoa tan trong 100% dimetylsulfoxit (DMSO, Sigma-Aldrich,
Germany) dén ndng d6 10mM va sau d6 pha lodng trong dung dich dém chay thir
nghiém (1x HBS-EP+ pH 7,4 [dugc tao ra tr HBS-EP+ dung dich dém 10x (GE
Healthcare): 0,1 M HEPES, 1,5M NaCl, 30mM EDTA va 0,5% thé tich/thé tich chét
hoat dong bé mit P20], 1% thé tich/thé tich DMSO). Pé do dong luc, cac mirc pha
loang lién tiép bén 14n ciia hop chét (0,39 nM dén 100 nM) dugc bom vao protein c¢b
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dinh. Pong luc lién két dugc do & 25°C véi tbe dd dong 1a 50pl/phit trong dung dich
dém chay thtr nghiém. C4c ndng d6 hop chét duoc bom trong 60 gidy sau d6 1a thoi
gian phén ly 1800 gidy. P thi dap tmg theo thoi gian thu duge duwgc tham chiéu kép

so v4i b€ mat tham chiéu cling nhu so véi cac lan bom trong.

Pd thi dép tmg theo thoi gian tham chiéu kép nay 1a hop v6i co ché phan g
Langmuir 1:1 thuén nghich don gian nhu dugc thuc hién trong phan mém danh gi4
Biacore® T200 2.0 (GE Healthcare). Trong céc trudng hop su phéan ly hoan toan hgp
chét khong x4y ra & cudi pha phén ly, thong s6 Rmax (dap ng khi bdo hoa) 1a phu
hop lam tham bién cuc bod. Trong tat ca cac trudng khac, Rmax 13 phit hop lam tham

bién toan bd.
Vi du di€éu ché

Tbng hop cac hop chit
Tbng hop cac hop chét vong 16n ¢6 cong thire (I) theo sang ché tt hon la
duge thyuce hién theo cac trinh ty tdng hop chung nhu dugc thé hién trén céc so db la,

1b, 1c, 2, 3a, 3b, 3¢, 4 va 5.

Ngoai cac con duong md ta dudi ddy, cac con dudng khéc cling c6 thé duoc
sit dung dé téng hop cac hop chat dich, theo kién thic chung thong thuong cua
chuyén gia c6 trinh d§ trung binh trong Iinh vuc tdng hop hitu co. Do dé, thu tu
chuyén héa dugc minh hoa trong cac so dd sau khéng duoc dy dinh dé gi¢i han
pham vi ciia sang ché va cac budc tdng hop thich hop tir cic so dd khac nhau c6 thé
duge két hop dé tao thanh céc trinh tu téng hop bd sung. Ngoai ra, su hoan chuyén
ctia phan tir thé bit ky trong sb cac phan tir thé R', R? R?, R* vi/hoic R® c6 thé dat
duoc trude va/hodc sau cac chuyén héa minh hoa. Céc cai bién nay c6 thé nhu dua
vao nhom bao v&, tich nhom bao vé, khir hodc oxy héa nhém chirc, halogen hoéa, thé
nguyén tir hydro bang kim loai, phan tng lién hop xtc tac bing kim loai, phan tng
thé hodc cac phan tng khac da biét dbi v6i ngudi c6 trinh @ trung binh trong linh
vuc nay. Céc phan Ung chuyén hoa nay bao gdm céc phan Gng dwa vao nhém chirc

cho phép hoan chuyén thém céc phan tir thé. Nhém bio vé thich hgp va phén tng
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dua vao va tach cac nhom nay ra 1a d3 dugc chuyén gia c6 trinh d9 trung binh trong
linh vuc nay biét dén (vi dy, xem trong tai liéu T.W. Greene va P.G.M. Wuts in
Protective Groups in Organic Synthesis, 4™ edition, Wiley 2006). Cac vi du cu thé
dugc mé ta trong cc doan tiép sau. Ngoai ra, ciing c6 thé tién hanh thuc hién hai
hodc nhiéu budce lién tuc ma khong can thuc hién viéc xtr ly gitta cac budc nay, vi du
phan tmg “mdt binh”, vi ly do ma chuyén gia c6 trinh d trung binh trong linh vuc
nay biét ro. '

Hinh dang ctia gbc sulfoximin 1am cho mot sé hop chét c6 cong thirc chung
(I) khong dbi ximg. Viéc tach cac sulfoximin triét quang thanh céc chét ddng phan
d6i anh ciia chiing c6 thé dat dugc bing cac phuong phap di dugc chuyén gia c6
trinh d6 trung binh trong linh vuc nay biét 5, t6t hon 12 bang cach HPLC diéu ché
trén pha tinh khong d6i xtmg.

Tbng hop cac dan xuét pyridin c6 cong thirc (8), (9), (10), (11) va (12), tit ca
céc dan xuét ndy cdu thanh cc phan nhém cé cong thirc chung (I) theo sang ché, t6t
hon 1a dugc thuc hi€n theo céc trinh tu téng hop chung nhu duoc thé hién trén cac so

dd 1a, 1b va lc.

R _CH
\? O 3
R\O/B 3
£ R
NT X
Cl I/ 1 2 R’
1
N F o,CH3
[
Cl Z .
3 R
R4
F
N NI X OH
|
= =
H,N i HN R®
4 5
R* R*
Sodd la
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So db 1b
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So dd 1c

Céc so @0 1a, 1b va 1c, trong d6 R, R, R3, R* va R’ 1a nhu dugc dinh nghia
cho hop chét ¢ cong thirc chung (I) theo séng ché, phac hoa viéc didu ché cac hop

chit vong 16n dua trén pyridin c6 cong thuc (8), (9), (10), (11) va (12), tir 2-clo-5-
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flo-4-iodopyridin (1; CAS# 884494-49-9). Céc vat liéu ban dau (1) nay dugc phan
ng v6i dan xuit axit boronic c6 cong thirc (2), trong d6 R3 va R* 1a nhu dwgc dinh
nghia cho hop chét c6 cong thirc chung (), dé tao ra hop chit ¢6 cong thirc (3). Din
xudt axit boronic (2) c6 thé 13 axit boronic (R =-H) hodc este cua axit boronic, vi dy,
este isopropyl ctia n6 (R = —CH(CHj3)y), t6t hon 12 este thu duoc tir pinacol trong d6
chit trung gian axit boronic tao ra 2-aryl-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (R-R
— _C(CHs),-C(CHz)). |

Phéan tng lién hop ndy duoc xic tac bing cac chét xic tac paladi, vi du, bing
cic chdt xtc tac Pd(0) nhu tetrakis(triphenylphosphin)paladi(0) [Pd(PPhs)4],
tris(dibenzylidenaxeton)di-paladi(0) [Pdx(dba)s], hodc bing cac chit xuc tac Pd(II)
nhu diclobis(triphenylphosphin)-paladi(Il) [Pd(PPh3);Cl>], paladi(Il) axetat va
triphenylphosphin hoic bang [1, 1'-bis(diphenylphosphino)feroxen]paladi diclorua.
T6t hon 13 phan tmg nay dugc thuc hién trong hon hop dung méi nhu 1,2-
dimetoxyetan, dioxan, DMF, DME, THF, hodc isopropanol véi nudc va véi su co
mat ciia bazo nhu kali cacbonat, natri bicacbonat hodc kali phosphat.

(xem: D.G. Hall, Boronic Acids, 2005 WILEY-VCH Verlag GmbH & Co. KGaA,
Weinheim, ISBN 3-527-30991-8 va c4c tai liéu vién din dugc néu trong d6).

Phén tng nay dugc thuc hién & nhiét d6 nim trong khoang tir nhiét d6 trong
phong (titc la khoang 20°C) dén nhiét do sbi cua dung moi tuong ung. Hon nifa,
phan Ung nay cé thé duoc thuc hién & nhiét d6 cao hon nhiét 3o soi b%mg cach s
dung dng 4p luc va 16 vi séng. Tt hon 1a phan Ung dugc hoan thanh sau thoi gian

phan tmg tir 1 dén 36 gio.

Trong buéc thir hai, hgp chit c6 cong thirc (3) dugc chuyén héa thanh hop
chit c6 cong thirc (4). Phan tmg nay c6 thé duge thyuc hién bang phan tmg lién hop
ngang C-N dugc xuc tic bang paladi (tbng quan vé phén Ung li€n hgp ngang C-N,
xem, vi duy: a) L. Jiang, S.L. Buchwald in "Metal-Catalyzed Cross-Coupling
Reactions’, 2™ ed.: A. de Meijere, F. Diederich, Eds.: Wiley-VCH: Weinheim,
Germany, 2004).

Uu tién & ddy 1la st dung lithi  bis(trimetylsilyl)amit,
tris(dibenzylidenaxeton)dipaladi(0) va 2-(dixyclohexylphosphino)-2',4',6'-
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triisopropylbiphenyl trong THF. Tét hon 13 cdc phan tmg nay dwgc thuc hién trong
khi quyén argon trong thdi gian 3 dén 24 gio & 60°C trong bdn diu.

Trong bué6c thir ba, hop chét c6 cong thic (4) dugc chuyén héa thanh hop
chit c6 cong thirc (5), bang cach tich ra metyl ete c6 trong cac hop chét c6 cong thirc
4).

Uu tién & day 1a st dung bo tribromua trong DCM. Tét hon 1 céc phan tmg nay

duoc thue hién trong thoi gian 1 dén 24 gior & nhiét d6 0°C dén nhiét d6 trong phong.

Trong budgc thir tu, hop chit c6 cong thirc (5) dugce lién hop véi hop chit c6
cong thirc (6), trong d6 R!, R? va L 1a nhu dugc dinh nghia cho hop chit ¢6 cong
thirc chung (I), dé tao ra hop chit c6 cong thiic (7). Phan Gng nay c6 thé duogc thuc
hién bing phan @ng Mitsunobu (xem, vi du: a) K.C.K. Swamy et al, Chem. Rev.
2009, 109, 2551).

Uu tién ¢ day l1a st dung diisopropyl azodicarboxylat va triphenylphosphin
trong THF. T6t hon 1a cc phan ng nay dugc thuc hién trong thoi gian 1 dén 24 gid
& nhiét d6 0°C dén nhiét do trong phong.

Céc hop chét c6 cong thirc (6) c6 thé dugc diéu ché nhu dugc phac hoa trén

so dd 2, trén day.

Trong budc thir ndm, hop chét c6 cong thuc (7) duoc chuyén héa thanh hop
chit vong 16n ¢6 cong thirc (8). Phan (g vong hoa nay c6 thé dugce thuc hién bang
phan tng lién hgp ngang C-N dugc xuc tac bang paladi (tdng quan vé phan tng lién
hgp ngang C-N, xem, vi du: a) L. Jiang, S.L. Buchwald in "Metal-Catalyzed Cross-
Coupling Reactions’, 2™ ed.: A. de Meijere, F. Diederich, Eds.: Wiley-VCH:
Weinheim, Germany, 2004).

Uu tién & day 1a st dung san pham cdng clo(2-dixyclohexylphosphino-2',4',6'-
tri-iso-propyl-1,1'-biphenyl)[2-(2-aminoetyl)phenyl] paladi(Il) metyl-ferz-butylete, 2-
(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl lam chét xuc tac va phbi ti,

cacbonat kiém hoic phosphat kiém, t6t hon 14 kali phosphat, lam bazo, trong hdn
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hop ctia Ci-Cs-alkylbenzen va dung méi dua trén carboxamit, t5t hon 12 hdn hop clia
toluen va NMP, 1am dung méi. Tét hon 12 c4c phan ng nay duoc thuc hién trong
khi quyén argon trong thoi gian 2 dén 24 gio & 100°C dén 130°C trong 10 vi séng

hodc trong bon dau.

Phan tng oxy hda thioete c6 cong thuc (8) tao ra sulfoxit twong Gng c6 cong
thirc (9). Phéan mg oxy hoa c6 thé duoc thuc hién twong tw nhu céc quy trinh da biét
(xem, vi du: (a) M.H. Ali et al, Synthesis 1997, 764; (b) M.C. Carreno, Chem. Rev.
1995, 95, 1717; (c) L. Patel et al, Org. Proc. Res. Dev. 2002, 6, 225; (d) N. Khiar et
al, Chem. Rev. 2003, 103, 3651).

Uu tién & déy 1a str dung axit periodic va st(III)clorua.

Imin hoa sulfoxit c6 cong thirc (9) tao ra sulfoximin khéng duoc thé twong
g c6 cong thirc (10). Uu tién & day 1a st dung natri azit va axit sulfuric trong
triclometan hodc DCM & 45°C (xem, vi du: a) H. R. Bentley et al, J. Chem. Soc.
1952, 1572; b) C. R. Johnson et al, J. Am. Chem. Soc. 1970, 92, 6594, c) Satzinger
et al, Angew. Chem. 1971, 83, 83).

Sulfoximin khéng dugc bao vé-N c6 cong thirc (10) (R® = H) c6 thé con duge
chuyén hoa thanh cac din xuét c6 nhém chirc-N c6 cong thirc (11). C6 nhiu phuong
phap didu ché cac sulfoximin c6 nhém chirc-N bing cach tao nhém chirc nguyén tir

nito ctia nhém sulfoximin:

- Alkyl héa: xem, vi du: a) U. Liicking et al, US 2007/0232632; b) C.R. Johnson, J.
Org. Chem. 1993, 58, 1922; ¢) C. Bolm et al, Synthesis 2009, 10, 1601.

- Axyl hoéa: xem, vi du: a) C. Bolm et al, Chem. Europ. J. 2004, 10, 2942; b) C.
Bolm et al, Synthesis 2002, 7, 879; ¢) C. Bolm et al, Chem. Europ. J. 2001, 7, 1118.

- Aryl hoa: xem, vi du: a) C. Bolm et al, Tet. Lett. 1998, 39, 5731; b) C. Bolm et al.,
J. Org. Chem. 2000, 65, 169; c) C. Bolm et al, Synthesis 2000, 7, 911; d) C. Bolm et
al, J. Org. Chem. 2005, 70, 2346; e) U. Luicking et al, WO2007/71455.

- Phéan g véi cac isoxyanat: xem, vi du: a) V.J. Bauer et al, J. Org. Chem. 1966,
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31, 3440; b) C. R. Johnson et al, J. Am. Chem. Soc. 1970, 92, 6594; c) S. Allenmark
et al, Acta Chem. Scand. Ser. B 1983, 325; d) U. Liicking et al, US2007/0191393.

- Phan g v6i cac sulfonylclorua: xem, vi du: a) D.J. Cram et al, J. Am. Chem. Soc.
1970, 92, 7369; b) C.R. Johnson et al, J. Org. Chem. 1978, 43, 4136; c) A.C. Barnes,
J. Med. Chem. 1979, 22, 418; d) D. Craig et al, Tet. 1995, 51, 6071; e) U. Liicking et
al, US2007/191393. |

- Phan Gng véi céc cloformiat: xem, vi du: a) P.B. Kirby et al, DE2129678; b) D.J.
Cram et al, J. Am. Chem. Soc. 1974, 96, 2183; c) P. Stoss et al, Chem. Ber. 1978,
111, 1453; d) U. Liicking et al, W02005/37800.

- Phan Gng véi bromoxyan: xem, vi du: a) D.T. Sauer et al, Inorganic Chemistry
1972, 11, 238; b) C. Bolm et al, Org. Létt. 2007, 9, 2951; ¢) U. Liicking et al, WO
2011/29537.

Céc thioete c6 cong thirc (8) ciing c6 thé duogc oxy héa thanh cac sulfon trong
tng c6 cong thirc (12). Phan Umg oxy hoa cé thé duogc thuc hién tuwong tu nhu cac
quy trinh da biét (xem, vi du: Sammond et al; Bioorg. Med. Chem. Lett. 2005, 15,
3519).

Céc hop chit ¢6 cong thic (6), trong d6 R!, R? va L 1a nhu duge dinh nghia
cho hop chét c6 cong thirc chung (I) theo sang ché, c6 thé dugc didu ché theo so d6
2, bit d4u vi du, tir dAn xudt axit 2,6-dicloisonicotinic c6 cong thirc (13), trong d6 R?
1a nhu dugc dinh nghia cho hop chit c6 cong thirc chung (I), hop chit nay dugc khir
thanh pyridinmetanol tuong Gng c6 cong thic (14), bang cach khir. Puoc wu tién &
day 1a sir dung sulfandiyldimetan - boran (phtrc hgp 1:1) trong tetrahydrofuran.

Cac dan xuét cla axit isonicotinic c6 cong thirc (13), va c4c este clia chung,
da dugc chuyén gia c6 trinh d6 trung binh trong linh vyc nay biét r5, va thudong co

ban trén thi trudng.
Trong budc thit hai, pyridinmetanol c6 cong thirc (14) duoc phan tng dé tao
ra hop chit cé coéng thic (15), trong d6 LG 1a nhom roi chuyén nhu clo, bromo,

jodo, Cj-Cs-alkyl-S(=0),0-, triflometansulfonyloxy-, benzensulfonyloxy-, hodc
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para-toluensulfonyloxy-. Céc chuyén hoéa nay 1a dwoc biét 15 ddi véi chuyén gia
trong linh vuc nay; duoc vu tién & day 1a st dung metansulfonyl clorua véi su cé
mit cua trietylamin 1am bazo, trong diclometan lam dung méi, dé tao ra hop chit c6

cong thic (15) trong d6 LG 1a metansulfonyloxy-.

Trong budc thir ba, hop chit c6 cong thirc (15) dwoc phan Gng vdi thiol ¢6
cong thirc R1-SH, trong d6 R! 13 nhu dugc dinh nghia cho hop chit c6 cong thirc
chung (I), dé tao ra din xuét thioete c6 cong thirc (16). Cac thiol c6 cong thirc R'SH
da dugc chuyén gia c6 trinh d trung binh trong linh vuc nay biét rd va c6 ban trén

thi truong dudi nhiéu loai dang ké.

Trong budc thi tu, dan xuit thioete c6 cong thirc (16) duge phan tng véi
anion duoc tao ra fai ché tir diol c6 cong thuc HO-L-OH, trong d6 L 1a nhu dugc
dinh nghia cho hop chét c6 cong thirc chung (I), va kim loai kiém, t6t hon 1a natri,
trong tetrahydrofuran lam dung méi, dé tao ra cic hop chét trung gian c6 cong thirc

(6), céc hop chit nay c6 thé dugc xir Iy thém nhu dwoc phac hoa trén cac so dd 1b va

lc.
O~ _OH OH LG
2 2 2
————
N N
c” SN al o SN Dal o SN al
13 14 15
1
R’ R
LG S S
R2 RISH 2 HO-L-OH RN~
2 R 4 —_—
N | /L\ N
cl N cl Cl \N Cl HO (@) N Cl
15 16
So dd 2
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Téng hop cac dan xuét pyrimidin ¢ cong thic (Ta), cdu thanh phan nhém
khac c6 cong thirc chung (I) theo sang ché, t6t hon 1a dugc thyc hién theo cac trinh

tu tdng hop chung nhu dugce thé hién trén cac so d6 3a, 3b va 3c.

R\? o~ CHs
R.,-B 3
R
NT F
| 4
= 2
CVJ\N cl R
17
F
N7 F o~ w X OH
m/JLN > U/J\N/
R’ R®
18 19
4 4
R R
1
R R’
S S
R2 RZ
F ho- "o N+o_
NT OH I
P 20 O
cl”” N . _
19
R4
So dd 3a
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So dd 3b
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R
,
R A
A i
RZ
HN o)
NH, Py \
N“>N o—L
. |
I R
R4

So db 3¢

Céc so dd 3a, 3b va 3¢, trong d6 R!, R2, R?, R* va R’ 1a nhu dugc dinh nghia
cho hop chét c6 cong thirc chung (I) theo sang ché, phac hoa quy trinh didu ché céc
hop chit pyrimidin cé cong thirc chung (I) tir 2,4-diclo-5-flopyrimidin (CAS# 2927-
71-1, 17). Vit liéu ban ddu (17) ndy duoc phan g véi dan xuét axit boronic ¢6
cong thire (2) dé tao ra hop chét c6 cong thic (18). Dan xuét axit boronic (2) c6 thé
1a axit boronic (R = —H) hodc este cua axit boronic, vi du, este isopropyl cia né (R =
—~CH(CHj3),), t6t hon 12 este thu dugc tir pinacol trong d6 chét trung gian axit boronic
tao ra 2-aryl-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (R-R = —C(CH3)2-C(CH3)2—). Cac
axit boronic va céc este cia chung la c6 ban trén thi truong va duge chuyén gia c6
trinh d§ trung binh trong linh vuc nay biét r6; xem v dy, D.G. Hall, Boronic Acids,
2005 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim, ISBN 3-527-30991-8
va céc tai liéu vién din dugc néu trong do).

Phan tng lién hop nay duge xtc tic bing cac chat xuc tac paladi, vi du, bing
cac chit xac tac Pd(0) nhu tetrakis(triphenylphosphin)paladi(0) [Pd(PPhs)4],
tris(dibenzylidenaxeton)di-paladi(0) [Pda(dba)s], hodc bang cac chét xuc tac Pd(Il)
nhu diclobis(triphenylphosphin)-paladi(Il) [Pd(PPh3).CLx], paladi(Il) axetat va
triphenylphosphin hodc bang [1,1'-bis(diphenylphosphino)feroxen]paladi diclorua
[Pd(dpp)ClL2].

T6t hon 1 phan ting nay dugc thuc hién trong hdn hop dung méi nhu 1,2-
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dimetoxyetan, dioxan, DMF, DME, THF, hodc isopropanol véi nudc va voi su co
mit cia bazo nhu dung dich kali cacbénat, dung dich natri bicacbonat hodc kali
phosphat.

Phan Gng nay dugc thuc hién & nhiét do nim trong khoang tir nhiét do trong phong
(= 20°C) dén nhiét do so6i cia dung mdi. Hon nita, phan tng ndy c6 thé dwoc thuc
hién & nhiét d6 cao hon nhiét d6 sbi biang cach sir dung dng ap luc va 10 vi séng.
(xem: D.G. Hall, Boronic Acids, 2005 WILEY-VCH Verlag GmbH & Co. KGaA,
Weinheim, ISBN 3-527-30991-8 va céc tai liéu vién din duoc néu trong dé).

T6t hon 13 phan Gmg dugc hoan thanh sau thdi gian phan ting tir 1 dén 36 gio.

Trong budc thtr hai, hgp chét c6 cong thirc (18) duwoc chuyén hoéa thanh hop
chét c6 cong thirc (19).

Uu tién & day 1a st dung bo tribromua trong DCM. Tét hon 1a cac phan ung
nay dugc thuc hién trong thoi gian 1 dén 24 gio ¢ nhiét do 0°C dén nhiét do trong
phong.

Trong budc thir ba, hgp chét c6 cong thirc (19) dugce lién hgp véi hop chét c6
cong thie (20) dé tao ra hop chét c6 cong thic (21). Phan tmg nay c6 thé dugc thuc
hién b%lng phan Ung Mitsunobu (xem, vi du: a) K.CK. Swamy et al, Chem. Rev.
2009, 109, 2551).

Céc hop chét c6 cong thie (20) c6 thé duge diéu ché nhu dugce phac hoa trén

so db 5, trén day.

Phan rng oxy hoa thioete c¢6 cong thirc (21) tao ra sulfoxit twong ung c6 cong
thic (22). Phan Gng oxy hoda c6 thé duogc thuc hién twong tu nhu céc quy trinh da
biét (xem, vi du: (a) M.H. Ali et al, Synthesis 1997, 764; (b) M.C. Carreno, Chem.
Rev. 1995, 95, 1717; (¢) L. Patel et al, Org. Proc. Res. Dev. 2002, 6, 225; (d) N.
Khiar et al, Chem. Rev. 2003, 103, 3651).

U tién ¢ day la sir dung axit periodic va sat(IIT)clorua.
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Phan ting imin héa dugc xtc tic bing Rodi cia cac sulfoxit c6 cong thirc (22)
tao ra N- trifloaxetamit sulfoximin tuong Gng c¢6 cong thire (23) (xem, vi du: Bolm et
al, Org. Lett. 2004, 6, 1305).

Cac thioete c¢6 cong thirc (21) ciing c6 thé dugc oxy hoéa thanh cac sulfon
twong tmg c6 cong thirc (24). Phan (mg oxy héa c6 thé duoc thuc hién twong tu nhu
cac quy trinh d3 biét (xem, vi du: Sammond et al; Bioorg. Med. Chem. Lett. 2005,
15, 3519).

Céc hop chit c6 cong thirc (25), trong d6 R, R% R3, R%, L va A 1a nhu dugc
dinh nghia cho hop chét c6 cong thirc chung (I) theo sang ché (khién cho céc cong
thie (21), (22), (23) va (24) 14 cac phan nhém cia cong thirc (25)), c6 thé dugc khir
dé tao ra cac anilin c6 cong thirc (26). Phan ung khir c6 thé dugc thuc hién tuong tu
nhu cic quy trinh da biét (xem, vi du: (a) Sammond et al; Bioorg. Med. Chem. Lett.
2005, 15, 3519; (b) R.C. Larock, Comprehensive Organic Transformations, VCH,
New York, 1989, 411-415). Uu tién & diy 1a st dung titan(III)clorua trong hdn hop
dung dich axit clohydric va tetrahydrofuran.

Céc hop chét c6 cong thirc (26), trong d6 R!, R%, R3, R, L va A 1a nhu dugc
dinh nghia cho hop chét c6 cong thirc chung (I) theo sang ché, c6 thé dugc chuyén
héa thanh hop chit vong 16n ¢6 cong thirc (I). Phan img vong héa nay c6 thé duoc
thue hién bing phan tng lién hop ngang C-N duoc xic tac bing paladi (tdng quan vé
phén Gng lién hgp ngang C-N, xem, vi du: a) L. Jiang, S.L. Buchwald in "Metal-
Catalyzed Cross-Coupling Reactions’, 2™ ed.: A. de Meijere, F. Diederich, Eds.:
Wiley-VCH: Weinheim, Germany, 2004).

Uu tién & day 1a sit dung san pham cong clo(2-dixyclohexylphosphino-2',4',6'-
tri-iso-propyl-1,1'-biphenyl)[2-(2-aminoetyl)phenyl] paladi(II) metyl-ferz-butylete, 2-
(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl lam chét xtc tic va phdi tu,
cacbonat kiém hodc phosphat kiém, t6t hon 13 kali phosphat, lam bazo, trong hén
hop cua Ci-Cs-alkylbenzen va dung moéi dua trén carboxamit, t6t hon 1a hdn hop cia

toluen va NMP, 1am dung méi. Tt hon 13 cac phan (mg nay duoc thyc hién trong

-120-



25004

khi quyén argon trong thoi gian 2 dén 24 giy & 100°C dén 130°C trong 10 vi song

hodc trong bon dau.

R’ 1
| R
=NH | 5
S\‘o st_R
2 (0]
R R2
HN (0] /E E[
\L HN C<
’ — ]
N |N 0 NZ |N o—L
S .
R® N
F R®
) F
R R®
(Ib, R® = H) (Ic, RS # H)

So dd 4
So dd 4, trong @6 R!, R2, R3, R* va L 1a nhu duoc dinh nghia cho hop chit c6
cong thire chung (I) theo sang ché, phac hoa quy trinh diéu ché cac hop chét
sulfoximin dugc thé-N ¢ cong thirc chung (I) tir cac hop chét sulfoximin khong

duoc thé-N.

Céc sulfoximin khéng dugc bao vé-N c6 cong thirc (Ib) (R® = H) c6 thé duoc
phan tmg dé tao ra cac din xudt c6 nhém chirc-N c6 cong thirc (Ic). Ca cong thirc
(Ib) va (Ic) déu cAu thanh céc phan nhém c6 cong thire chung (I). C6 nhiéu phuong
phap didu ché cac sulfoximin c¢6 nhém chirc-N bang cach tao nhém chirc nguyén tir

nito cia nhém sulfoximin:

- Alkyl héa: xem, vi du: a) U. Liicking et al, US 2007/0232632; b) C.R. Johnson, J.
Org. Chem. 1993, 58, 1922; c¢) C. Bolm et al, Synthesis 2009, 10, 1601.

- Axyl héa: xem, vi du: a) C. Bolm et al, Chem. Europ. J. 2004, 10, 2942; b) C.
Bolm et al, Synthesis 2002, 7, 879; ¢) C. Bolm et al, Chem. Europ. J. 2001, 7, 1118.
- Aryl hoa: xem, vi du: a) C. Bolm et al, Tet. Lett. 1998, 39, 5731; b) C. Bolm et al.,
J. Org. Chem. 2000, 65, 169; c) C. Bolm et al, Synthesis 2000, 7, 911; d) C. Bolm et
al, J. Org. Chem. 2005, 70, 2346; e) U. Liicking et al, WO2007/71455.

- Phéan (g v6i céc isoxyanat: xem, vi du: a) V.J. Bauer et al, J. Org. Chem. 1966,
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31, 3440; b) C. R. Johnson et al, J. Am. Chem. Soc. 1970, 92, 6594; c) S. Allenmark
et al, Acta Chem. Scand. Ser. B 1983, 325; d) U. Liicking et al, US2007/0191393.

- Phan Gng véi cac sulfonylclorua: xem, vi du: a) D.J. Cram et al, J. Am. Chem. Soc.
1970, 92, 7369; b) C.R. Johnson et al, J. Org. Chem. 1978, 43, 4136; c) A.C. Barnes,
J. Med. Chem. 1979, 22, 418; d) D. Craig et al, Tet. 1995, 51, 6071; e) U. Liicking et
al, US2007/191393.

- Phan ng véi cac cloformiat: xem, vi du: a) P.B. Kirby et al, DE2129678; b) D.J.
Cram et al, J. Am. Chem. Soc. 1974, 96, 2183; c¢) P. Stoss et al, Chem. Ber. 1978,
111, 1453; d) U. Lucking et al, W0O2005/37800.

- Phan mg véi bromoxyan: xem, vi du: a) D.T. Sauer et al, Inorganic Chemistry
1972, 11, 238; b) C. Bolm et al, Org. Lett. 2007, 9, 2951; ¢) U. Liicking et al, WO
2011/29537.

Céc hop chét c6 cong thire (20), trong d6 R!, R? va L 13 nhu dugc dinh nghia
cho hop chét c6 cong thirc chung (I) theo séng ché, c6 thé duge didu ché theo so dd
5, bat ddu vi dy, tir din xuét rugu benzylic ¢6 cong thirc (27), trong d6 R? 13 nhu
dugc dinh nghia cho hop chét c¢6 cong thirc chung (I), dugc phan tng dé tao ra hop
chét c6 cong thirc (28), trong @6 LG 1a nhém roi chuyén nhu clo, bromo, iodo, Ci-
Cs-alkyl-S(=0)20-, triflometansulfonyloxy-, benzensulfonyloxy-, hodc para-
toluensulfonyloxy-. Cac chuyén héa nay di dwgc chuyén gia c6 trinh do trung binh
trong linh vuc nay biét r3; wu tién & day 13 st dung thionyl clorua trong N,N-
dimetylformamit (DMF) lam dung méi, dé tao ra hop chét c6 cong thirc (28) trong
d6 LG laclo.

DAn xuét rugu benzylic c6 coéng thirc (27), hodc cac axit carboxylic twong ing
va cac este cua chung, da dugc chuyén gia cé trinh d9 trung binh trong linh vuc nay
biét 13, va c6 bén trén thi trudng trong céc truong hop nhat dinh.

Trong budc thr hai, hop chét c6 cong thire (28) dugc phan tng véi thiol c6
cong thirc RI-SH, trong d6 R! 1a nhu dugc dinh nghia cho hgp chét c6 cong thire
chung (1), @ tao ra din xuét thioete c6 cong thirc (29). Céc thiol c6 cong thirc R'SH
da dugc chuyén gia c6 trinh d6 trung binh trong linh vuc nay biét 6 va c6 ban trén

thi trudong dudi nhidu loai dang ké.
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Trong budc thir ba, dn xuét thioete ¢6 cong thirc (29) dugc phéan u’ng ;/éi este
carboxylic c6 cong thirc (30), trong @6 L' 14 nhém Ci-Cs-alkylen ¢6 dic diém 14 it
hon mot nguyén tir cacbon so v6i nhém L tuong Gng trong cong thic (31), RE 1a
nhom C;-Cy-alkyl, va trong d6 LG 1a nhém roi chuyén nhu clo, bromo, iodo, C;1-Cs-
alkyl-S(=0)20-, triflometansulfonyloxy-, benzensulfonyloxy-, hodc para-
toluensulfonyloxy-, v6i su c6 mit cia bazo, nhu cacbonat kiém, tdt hon 1a kali
cacbonat, trong dung méi 13 N,N-dimetylformamit (DMF), dé tao ra hop chét c6
cdng thire (31).

Trong budc thit tu, este c6 cong thirc (31) c6 thé dugce khir bang cach sir dung
chit khtr nhu lithi nhém hydrua hodc di-iso-butylnhémhydrua (DIBAL), trong ete,
t6t hon 1a tetrahydrofuran, lam dung méi, dé tao ra hop chét c6 cong thic (20), hop
chit nay c6 thé duge xir Iy tiép nhu dwoc thé hién trén cac so dd 3a, 3b va 3c.

Céch khac, dan xuét thioete c6 cong thic (29) c¢6 thé dwoc truc tiép chuyén
hoéa thanh hop chét c6 cong thire (20), néu dwgc phan Gng v6i hop chét c6 cong thire
HO-L-LG, trong d6 L 13 nhu dugc dinh nghia cho hop chét c¢6 cong thuc chung (I)
theo sang ché, va trong d6 LG 1a nhém rdi chuyén nhu clo, bromo, iodo, Ci-Cy-
alkyl-S(=0),0-, triflometansulfonyloxy-, benzensulfonyloxy-, hodc para-
toluensulfonyloxy-, thay vi hop chét c6 cong thirc (30), v6i sy c6 mit cia bazo, nhu
alkali cacbonat, t&t hon 1a kali cacbonat, trong dung moi la N,N-dimetylformamit
(DMF).
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So dd 5

Vi du thwe hién sing ché
Céc chit viét tit dugc sir dung trong phan md ta vé héa hoc va trong cac vi du dudi
day la:

br. (rong, tin hiéu 'H NMR); CDCl; (clorofom dugc doteri hoéa); cHex
(xyclohexan); DCE (dicloetan); d (d6i, tin hiéu 'H NMR); DCM (diclometan);
DIPEA (di-iso-propyletylamin); DMAP (4-N,N-dimetylaminopyridin), DME (1,2-
dimetoxyetan), DMF (N, N-dimetylformamit); DMSO (dimetyl sulfoxit); ES (phun
dién tir); EtOAc (etyl axetat); EtOH (etanol); h (gi®); 'H NMR (phd cong hudng tir
hat nhén proton) ; HPLC (sic ky 1ong hiéu ning cao (High Performance Liquid
Chromatography)), iPrOH (iso-propanol); m (da, tin hiéu 'H NMR); mCPBA (axit
meta-cloperoxybenzoic), MeCN (axetonitril), MeOH (metanol); min (phut); MS
(phd khéi); MTBE (metyl fert-butyl ete) NMP (N-metylpyrolidin-2-on); NMR (cdng
huéng tir hat nhén); Pd(dppf)Cl> (phirc chét [1,1°-
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bis(diphenylphosphino)feroxen]diclo paladi(Il) véi diclometan); q (tu, tin hiéu 'H
NMR); quin (ndm, tin hiéu 'H NMR); rac (raxemic); RT (nhiét do trong phong); s
(don, tin hiéu 'H NMR); sat. aq. (nuéc bdo hoa); SiO; (silicagel); t (ba, tin hiéu 'H
NMR); TFA (axit trifloaxetic); TFAA (trifloaxetic anhydrit), THF (tetrahydrofuran);
UV (t& ngoai).

Danh phap héa hoc:
Danh phap IUPAC ciia cac hop chit vi du dwoc tao ra bang cach sir dung
chuong trinh "ACD/Name batch version 12,01 cia ACD LABS.

Tinh hop thire d6i véi mudi:

Trong ban md ta ndy, cu thé 13 trong phan thir nghiém, dé tdng hop cac hop
chét trung gian va cac hop chét vi du theo sang ché, néu hop chét duoc néu & dang
mudi véi bazo hodc axit twong tng thi thanh phin hop thirc chinh x4c cia dang mudi
nay, khi thu dugc bang qua trinh diéu ché va/hoic tinh ché twong tmg, trong hau hét

cac truomg hop déu 1a chwa biét.

Trur khi c6 quy dinh khéc, cac hau td cua tén hoa hoc hoic cong thirc ciu tric
nhu "hydroclorua", "trifloaxetat", "mudi natri", hodc "x HCI", "x CF3COOH", "x

Na*™, cin duoc hiéu khong phai 14 chi rd lwong phéap, ma chi 1a dang mubi.

Céch hiéu nay dugc ap dung twong tw cho cac trudng hop, trong d6 viéc tdng
hop céc hop chét trung gian hodc hop chét vi du hodc mudi cia ching da thu duoc,
béng cac quy trinh diéu ché va/hoic tinh ché duge mo ta, & dang solvat, nhu hydrat
v6i thanh phan hop thirc chua biét (néu duoc xac dinh).

Céc phuong phap HPLC
Phuong phap 1 (HPLC diéu ché):

Thiét bi: Cac bom nhi phan Abimed/Gilson 305 / 306 0-100ml/phiit + mddun ap ké
806;

-125-



25004

B do UV Knauer K-2501; b gép phan doan ISCO Foxy 200; phin mém SCPA
PrepCon 5

Cot: Chromatorex C18 10pum 125x30mm

Pha dong A: nudc + 0,05% TFA, pha dong B: axetonitril + 0,05% TFA
Gradien: 10% B — 50% B; 50% B déng dong; 50% B — 80% B

Téc do dong: 50 ml/ phut

Nhiét dd cot: nhi€t do trong phong

Do UV: 210nm

Phuong phép 2 (HPLC diéu ché)

Thiét bi: C4c bom nhi phan Abimed/Gilson 305 / 306 0-100ml/phut + modun 4p ké
806;

Bo do UV Knauer K-2501; b gép phan doan ISCO Foxy 200; phin mém SCPA
PrepCon 5

Cot: Kromasil-100A C18 5p 125x20mm

Pha dong A: nudc + 0,05% TFA, pha dong B: axetonitril + 0,05% TFA
Gradien: 15% B — 50% B; 50% B ding dong; 50% B — 80% B

Téc d6 dong: 25 ml/ phit

Nhiét dd cot: nhiét do trong phong

Do UV: 210nm

Vidul: |
(rac)- 16,20-Diflo-9-[(S-metylsulfonimidoyl)metyl]-2,3,4,5-tetrahydro-12H-13,17-

(azeno)-11,7-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin

CH,
l_0
s
“NH
T
N7 |N 0
™
F
F
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Diéu ché chét trung gian 1.1:
3-(Clometyl)-5-nitrophenol
OH

OL + Cl
N

I
O

B sung ting giot thionyl clorua (84,0 g; 712 mmol) vao dung dich duoc
khudy chtra 3-(hydroxymetyl)-5-nitrophenol (60,0 g; 355 mmol; CAS-No. 180628-
74-4 duoc mua tir Struchem) trong DMF (1200 mL) & 0°C. Khudy hén hop & 10°C
trong 3 gid. Hon hop nay dugc cd, pha lodng bing nudc va chiét ba 1an bang etyl
axetat. C4c 16p hitu co gom lai duoc rira hai 1in bang nuéc va c6 dé thu duge san
phim thé (60,0 g, 320 mmol), san phdm nay dugc sir dung ma khong can tinh ché

thém.

Diéu ché chét trung gian 1.2:
3-[(Metylsulfanyl)metyl]-5-nitrophenol
OH

0+ S
CH,

B6 sung dung dich nuéc natri thiometoxit (21%, 180 mL) vao dung dich chira
3-(clometyl)-5-nitrophenol tho (60,0 g; 320 mmol) trong axeton (600 mL) & nhiét do
trong phong. Khudy hdn hop & nhiét d trong phong trong 3 gi¢r truée khi bd sung
thém dung dich nudc natri thiometoxit (21%, 180 mL) vao d6 va khudy hén hop &
nhiét d0 trong phong qua dém. Cubi cing, bd sung thém dung dich nuéc natri
thiometoxit (21%, 90 mL) vao va khudy hdn hgp & nhiét d trong phong trong 6 gio.
M¢ nay dugc pha lodng bang etyl axetat va dung dich nudc natri clorua va chiét ba
lan bﬁng etyl axetat. Cac 16p hitu co gom lai duge cd va cén ¢6 dugce tinh ché bﬁng

phuong phap sdc ky cot trén silicagel (pentan / etyl axetat 4:1) @& thu dugc san phdm
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mong mudn (60,0 g, 302 mmol).
'H NMR (300MHz, CDCl3, 300K) & = 7,71 (1H), 7,57(1H), 7,15 (1H), 3,66 (2H),
1,99 (3H).

Diéu ché chit trung gian 1.3:

Etyl 4-{3-[(metylsulfanyl)metyl]-5-nitrophenoxy }butanoat

I 3

B6 sung timg giot etyl 4-bromobutanoat (15,8 g; 81 mmol) vao hdn hop dugc
khudy chira 3-[(metylsulfanyl)metyl]-5-nitrophenol (15,0 g; 75 mmol) va kali
cacbonat (12,5 g; 90 mmol) trong DMF (150 mL) & 0°C. Khudy hén hop & nhiét do
trong phong qua dém. Hén hop nay dugc pha lodng bing nudc va chiét ba 14n bing
etyl axetat. Céac 16p hitu co gom lai duoc rira hai 1an bing nudc va c6 dé thu dugc
san phdm thé (17,6 g), san pham nay duoc sir dung ma khong cin tinh ché thém.

'H NMR (300MHz, DMSO-d6, 300K) & = 7,74 (1H), 7,53 (1H), 7,30 (1H), 4,03
(3H), 3,75 (2H), 3,50 (1H), 2,42 (3H), 1,99 (1H), 1,92 (3H), 1,14 (3H).

Piéu ché chit trung gian 1.4

4-{3-[(Metylsulfanyl)metyl]-5-nitrophenoxy } butan-1-ol
O/\/\/OH

B6 sung timg giot dung dich chita DIBAL trong hexan (IN; 176 mL) vao
dung dich duoc khudy chira etyl 4-{3-[(metylsulfanyl)metyl]-5-
nitrophenoxy }butanoat thé (17,6 g) trong THF khan (400 mL) & -25°C. Khuiy hén
hop & 0°C trong 150 phut. B4 sung tirng giot nude (200 mL) vao hdn hop nay, axit
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hoa hén hop nay bang dung dich nw6e hydro clorua (1N) dén do pH bang 4 dén 5 va
chiét ba 14n bing etyl axetat. Cac 16p hitu co gom lai dugc c6 va can ¢d dugc tinh
ché bang phwong phép sic ky cot trén silicagel (pentan / etyl axetat = 4:1 dén 2:1) dé
thu duoc san phém mong mubn (14,0 g, 51,7 mmol)

'H NMR (300MHz, DMSO-d6, 300K) & = 7,71 (1H), 7,50 (1H), 7,28 (1H), 4,43
(1H), 4,03 (2H), 3,73 (2H), 3,43 (2H), 1,92 (3H), 1,74 (2H), 1,54 (2H).

Diéu ché chét trung gian 1.5:

2-Clo-5-flo-4-(4-flo-2-metoxyphenyl)pyrimidin

Mé gém 2,4-diclo-5-flopyrimidin (200 mg; 1,20 mmol; Aldrich Chemical
Company Inc.), axit (4-flo-2-metoxyphenyl)boronic (224 mg; 1,31 mmol; Aldrich
Chemical Company Inc.) va tetrakis(triphenylphosphin)paladi(0) (138 mg; 0,12
mmol) trong 1,2-dimetoxyetan (3,6 ml) va dung dich kali cacbonat 2M (1,8 ml) dugc
loai khi st dung argon. Mé nay dugc khudy trong khi quyén argon trong 16 gio &
90°C. Sau khi 1am ngudi mé nay dugc pha lodng bing etyl axetat va rira biang dung
dich nu6c natri clorua bdo hoa. Lép hitu co duoc loc bing cach st dung may loc
Whatman va c¢d. Can c6 duoc tinh ché bang phwong phap sic ky cot (hexan / etyl
axetat 1:1) dé thu duoc san phAm mong mudn (106 mg; 0,41 mmol).

'"H NMR (400MHz, CDCl3, 300K) & = 8,47 (1H), 7,51 (1H), 6,82 (1H), 6,73 (1H),
3,85 (3H).

Piéu ché chét trung gian 1.6:
2-(2-Clo-5-flopyrimidin-4-yl)-5-flophenol
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Bé sung timg giot dung dich bo tribromua trong DCM (1M; 43,3 mL; 47,1
mmol; Aldrich Chemical Company Inc.) vio dung dich dwgc khudy chira 2-clo-5-
flo-4-(4-flo-2-metoxyphenyl)pyrimidin (2,00 g; 7,79 mmol) trong DCM (189 mL) &
0°C. Hdn hop duoc 4m 1én tir tir dén nhiét d6 trong phong trong khi khudy qua dém. -
Hbn hop dugc pha lodng mét cach cn than véi dung dich nudc natri bicacbonat
trong diéu kién khudy & 0°C va khudy & nhiét do trong phong trong 1 gid. B sung
natri clorua rén vao va loc hdn hop bang cach sit dung may loc Whatman. Lép hitu
co dugc cd @ thu dugc san pham thd (1,85 g), san phim nay dwoc st dung ma
khong cin tinh ché thém.

'H NMR (400MHz, DMSO-d6, 300K) & = 10,80 (1H), 8,90 (1H), 7,50 (1H), 6,83
(1H), 6,78 (1H).

Diéu ché chét trung gian 1.7:
2-Clo-5-flo-4-[4-flo-2-(4-{3-[(metylsulfanyl)metyl]-5-nitrophenoxy } butoxy)-
phenyl]pyrimidin

B6 sung ting giot dung dich diisopropyl azodicarboxylat (0,41 mL; 2,06
mmol) trong THF (1,6 mL) vao hdn hop chtra 4-{3-[(metylsulfanyl)metyl]-5-
nitrophenoxy }butan-1-ol (511 mg; 1,88 mmol), 2-(2-clo-5-flopyrimidin-4-yl)-5-
flophenol (500 mg; 2,06 mmol) va triphenylphosphin (541 mg; 2,06 mmol) trong
THF (8,1 mL) va mé nay dugc khudy & nhiét do trong phong qua dém. Hdn hop

duoc ¢ va cin cd dugc tinh ché bing phuong phap sic ky cot trén silicagel (hexan
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dén hexan / etyl axetat 50%) d& thu dugc san phim mong mubn (579 mg; 1,11
mmol).

'H NMR (400MHz, DMSO-d6, 300K) & = 8,87 (1H), 7,77 (1H), 7,54 (2H), 7,31
(1H), 7,16 (1H), 6,97 (1H), 4,14 (2H), 4,08 (2H), 3,78 (2H), 1,95 (3H), 1,79 (4H).

Diéu ché chét trung gian 1.8:
(rac)-2-Clo-5-flo-4-[4-flo-2-(4-{3-[(metylsulfinyl)metyl]-5-
nitrophenoxy } butoxy)phenyl]pyrimidin

0 (r3+
N X O/\/\/ %0
P
Cl N
_0
F 7
CH,

B& sung sét(Ill)clorua (5 mg; 0,03 mmol) vao hdn hgp chira 2-clo-5-flo-4-[4-
flo-2-(4-{3-[(metylsulfanyl)metyl]-5-nitrophenoxy } butoxy)phenyl]pyrimidin (545
mg; 1,10 mmol) trong axetonitril (27 mL) va khudy mé nay & nhiét d trong phong
trong 10 phut. Lam lanh mé nay dén 0°C va bd sung axit periodic (268 mg; 1,18
mmol) vao trong diéu kién khudy. Sau 10 phut, bdn nuéc da dugc ldy ra va khudy
hdn hop & nhiét d trong phong trong 3 gidr trude khi n6 dugc bd sung vao dung dich
dugc khudy chira natri thiosulfat pentahydrat (1527 mg; 6,15 mmol) trong nuéc da
(32 mL). Mé nay dugc bado hoa bing natri clorua rin va chiét hai 1an bang THF va
hai 14n bang etyl axetat. Cac 16p hitu co gom lai dugc loc bang cach str dung may loc
Whatman va ¢ dé thu dwoc san phdm thé (636 mg) san phim nay dugc st dung
trong budc tiép theo ma khong can tinh ché thém.

'H NMR (400MHz, CDCls, 300K) & = 8,50 (1H), 7,77 (1H), 7,72 (1H), 7,54 (1H),
7,20 (1H), 6,84 (1H), 6,76 (1H), 4,08 (SH), 3,92 (1H), 2,57 (3H), 1,96 (4H).

Diéu ché chét trung gian 1.9:
(rac)-N-[(3-{4-[2-(2-clo-5-flopyrimidin-4-yl)-5-flophenoxy]butoxy } -5-
nitrobenzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit
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B6 sung iodobenzen diaxetat (311 >mg; 0,97 mmol) vao hllzlyén phu chira (rac)-
2-clo-5-flo-4-[4-flo-2-(4-{3-[(metylsulfinyl)metyl]-5-
nitrophenoxy } butoxy)phenyl]pyrimidin thé (330 mg; 0,65 mmol), trifloaxetamit
(146 mg; 1,29 mmol), magie oxit (104 mg; 2,58 mmol) va dime rodi(IT)-axetat (7
mg; 0,02 mmol) trong DCM (4,8 mL) & nhiét d6 trong phong. Khudy mé nay trong
18 gior & nhiét do trong phong, loc va cd dé thu duge san phim tho (340 mg) san

phim nay duoc st dung trong budc tiép theo ma khong can tinh ché thém.

Diéu ché chit trung gian 1.10:
(rac)-N-[(3-amino-5-{4-[2-(2-clo-5-flopyrimidin-4-yl)-5-
flophenoxy |butoxy } benzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit

B sung dung dich titan(I)clorua (khoang 15% trong khoang 10% axit
clohydric, 7,1 mL; Merck Schuchardt OHG) vao dung dich dugc khudy chira (rac)-
N-[(3-{4-[2-(2-clo-5-flopyrimidin-4-yl)-5-flophenoxy]butoxy }-5-
nitrobenzyl)(metyl)oxido-A®-sulfanyliden]-2,2,2-trifloaxetamit (640 mg; 1,03 mmol)
trong THF (15 mL) & nhiét do trong phong. Khudy mé nay trong 3 gio. Bang cach bd
sung natri cacbonat rén, d6 pH cia hdn hop duge diu chinh dén khoang bing 6. B
sung dung dich nu6c natri clorua bdo hoa vao va chiét hdn hop ba lan bing etyl

axetat/THF 1:1. Cac 16p hitu co gom lai dugc loc béng cach st dung may loc
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Whatman va ¢6. Can c¢d dugc tinh ché bing phwong phap sic ky cot trén silicagel
(hexan dén hexan/etyl axetat 80%) dé thu dugc san phim mong mubn (176 mg; 0,30
mmol).

'"H NMR (400MHz, CDCl3, 300K) & = 8,47 (1H), 7,54 (1H), 6,84 (1H), 6,74 (1H),

6,30 (2H), 6,24 (1H), 4,67 (1H), 4,58 (1H), 4,11 (2H), 3,93 (2H), 3,83 (2H), 3,17
(3H), 1,90 (4H).

Piéu ché thanh phim:

Khuiy hdn hop chira (rac)-N-[(3-amino-5-{4-[2-(2-clo-5-flopyrimidin-4-yl)-
5-flophenoxy]butoxy } benzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit (143
mg; 0,24 mmol), sin phdm cdng clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-
1,1'-biphenyl)[2-(2-aminoetyl)phenyl] paladi(Il) metyl-zert-butylete (20 mg; 0,02
mmol; ABCR GmbH & CO. KG) va 2-(dixyclohexylphosphino)-2'4',6'-
triisopropylbiphenyl (11 mg; 0,02 mmol; Aldrich Chemical Company Inc.) va kali
phosphat (256 mg; 1,21 mmol) trong toluen (18,0 ml) va NMP (2,2 mL) trong khi
quyén argon & 110°C trong binh kin trong 3 gid. Sau khi 1am ngudi, pha lodng mé
nay bing THF va etyl axetat va rira bang dung dich nuéc natri clorua. L6p hitu co
duoc loc béng cach sir dung may loc Whatman va ¢o. Cin ¢6 dugc tinh ché béng
phuong phap HPLC diéu ché dé thu duoc sin phdm mong mubn (25 mg; 0,05

mmol).

Hé thcfng: Hé théng tinh ché tu dong Waters: Bom 254, B quan 1y mau 2767,
CFO,
DAD 2996, SQD 3100

Cot: | XBrigde C18 S5pm 100x30 mm

Dung méi: | A = H20 + 0,2% NH3s (32%)

B =MeCN

Gradien: | 0,5 phit ddu vao (18% B, 25 d¢én 50 mL/pht); 0,5 — 5,5 phut 37-39% B

Luu lvong: |70 mL/phut

Nhiét do: |Nhiét do trong phong

Dung dich: 216 mg /2,2 mL. DMSO
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Bom:|6x 0,37 mL

Do: |Khoang quét DAD 210400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

Thoi gian luu tinh D¢ tinh khiét tinh Luong tinh theo mg
bang phiit theo %
4,5-4,8 99 25

'H NMR (400MHz, DMSO-d6, 300K) & = 9,73 (1H), 8,63 (1H), 7,97 (1H), 7,38
(1H), 7,13 (1H), 6,86 (1H), 6,68 (1H), 6,50 (1H), 4,26 (2H), 4,22 (2H), 4,13 (2H),
3,51 (1H), 2,80 (3H), 2,11 (4H).

Vidu2:
15,19-Diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

Diéu ché chit trung gian 2.1:

3-{3-[(Metylsulfanyl)metyl]-5-nitrophenoxy } propan-1-ol

0~ >""0H

N CH,

Chét trung gian 2.1 dugc diéu ché tir 3-[(metylsulfanyl)metyl]-5-nitrophenol
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(xem, Chét trung gian 1.2) trong céc diéu kién twong tw nhu duoc mé ta trong
phuong thirc didu ché d6i v6i Chét trung gian 1.3, st dung 3-bromopropan-1-ol thay
cho etyl 4-bromobutanoat.

'H NMR (300MHz, CDCls, 300K) & = 7,72 (1H), 7,54 (1H), 7,13 (1H), 4,08 (2H),
3,85 (2H), 3,78 (2H), 2,03 (2H), 1,98 (3H).

Diéu ché chét trung gian 2.2:
2-Clo-5-flo-4-[4-flo-2-(3-{3-[(metylsulfanyl)metyl]-5-nitrophenoxy } propoxy)-
phenyl]pyrimidin

B6 sung timg giot dung dich diisopropyl azodicarboxylat (0,41 mL; 2,06
mmol) trong THF (1,6 mL) vao hdn hop chtra 3-{3-[(metylsulfanyl)metyl]-5-
nitrophenoxy }propan-1-ol (484 mg; 1,88 mmol), 2-(2-clo-5-flopyrimidin-4-yl)-5-
flophenol (500 mg; 2,06 mmol; xem Chét trung gian 1.6) va triphenylphosphin (541
mg; 2,06 mmol) trong THF (8,1 mL) va mé nay dugc khudy & nhiét do trong phong
trong 150 phat. Hdn hop dugce c¢d va ciin cd duge tinh ché bang phuong phép séc ky
cot trén silicagel (hexan dén hexan / etyl axetat 30%) dé thu dugc san phdm mong
mudn (570 mg; 1,18 mmol).

- 'H NMR (400MHz, CDCIl3, 300K) & = 8,50 (1H), 7,81 (1H), 7,63 (1H), 7,54 (1H),

7.21 (1H), 6,85 (1H), 6,80 (1H), 4,26 (2H), 4,17 (2H), 3,72 (2H), 2,29 (2H), 2,04
(3H).

Diéu ché chét trung gian 2.3:

3-{3-[2-(2-Clo-5-flopyrimidin-4-yl)-5-flophenoxy]propoxy }-5-[(metylsulfanyl)-
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metyl]anilin

B6 sung dung dich titan(IlT)clorua (khoang 15% trong khoang 10% axit -
clohydric, 8,2 mL; Merck Schuchardt OHG) vao dung dich dugc khqu chtra 2-clo-
5-flo-4-[4-flo-2-(3-{3-[(metylsulfanyl)metyl]-5-
nitrophenoxy } propoxy )phenyl]pyrimidin (570 mg; 1,18 mmol) trong THF (17 mL) &
nhiét d6 trong phong. Khudy mé nay trong 3 gid. BS sung thém dung dich
titan(IIT)clorua (2,0 mL) va khudy mé nay thém mdt gid nita. Bing cach bd sung
natri cacbonat rén, do pH cua hén hop dugc diéu chinh dén khoang bﬁng 6. B6 sung
dung dich nu6c natri clorua bdo hoa vao va chiét hdn hop ba lan bing etyl
axetat/THF 1:1. Céc 16p hiru co gom lai duoc loc bing cach st dung may loc
Whatman va c6 dé thu duoc san phdm thd (552 mg), san phidm nay dugc st dung
trong budc tiép theo ma khéng cin tinh ché thém.

'H NMR (400MHz, CDCls, 300K) & = 8,46 (1H), 7,54 (1H), 6,81 (2H), 6,28 (2H),
6,10 (1H), 4,23 (2H), 4,02 (2H), 3,56 (2H), 2,20 (2H), 2,03 3H).

Diéu ché thanh pham:

Khuly hén hop chira 3-{3-[2-(2-clo-5-flopyrimidin-4-yl)-5-
flophenoxy |propoxy }-5-[(metylsulfanyl)metyl]anilin (549 mg; 1,22 mmol), sin
phdm cbng clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-biphenyl)[2-(2-
aminoetyl)phenyl] paladi(Il) metyl-fert-butylete (100 mg; 0,12 mmol; ABCR GmbH
& CO. KG) va 2-(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl (58 mg; 0,12
mmol; Aldrich Chemical Company Inc.) va kali phosphat (1289 mg; 6,07 mmol)
trong toluen (91 ml) va NMP (11 mL) trong khi quyén argon & 110°C trong binh kin
trong 3 gio. Sau khi 1am ngudi, pha lodng mé nay bing etyl axetat va rira bing dung

dich nudc natri clorua. Lép hitu co duge loc bang cach st dung may loc Whatman
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va ¢b. Can cd dugc tinh ché bang phwong phép sic ky cot trén silicagel (hexan / etyl
axetat 10% dén 65%) dé thu duoc san phdm mong mudn (304 mg; 0,73 mmol).

'H NMR (400MHz, CDCls, 300K) § = 8,72 (1H), 8,40 (1H), 7,62 (1H), 7,25 (1H),
6,81 (2H), 6,51 (1H), 6,44 (1H), 4,37 (2H), 4,14 (2H), 3,62 (2H), 2,34 (2H), 2,04
(3H).

Vi du 3:
15,19-Diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

Diéu ché chét trung gian 3.1:

(2,6-Diclopyridin-4-yl)metanol

OH

=

|

Cl N Cl
B6 sung sulfandiyldimetan - boran (1:1) (16,0 g, 210,5 mmol) trong THF vio
dung dich dugc khudy chira axit 2,6-dicloisonicotinic (10,0 g, 52,1 mmol) trong THF
(300 mL) & 0°C. Hon hop nay dugc dé phan tmg & nhiét d trong phong qua dém.
Sau d6 can than bd sung MeOH (22 mL) vao hdn hop dwgc khudy trong khi 1am lanh
bing bdn nuéc da. Pha lodng hdn hgp phén tng nay bing etyl axetat (300 mL), rira
bang dung dich nuéc natri hydroxit (1N, 100 mL) va dung dich nuéc natri clorua bao

hoa. Lép hitu co dugce cd va cin co6 dugc tinh ché bing phuong phap séc ky cot trén
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silicagel (hexan / etyl axetat = 7:1 dén 3:1) dé thu dwoc san phdm mong muédn (8,3 g;
46,6 mmol).
'"H NMR (300MHz, CDCl3, 300K) & = 7,25 (2H); 4,72 (2H); 2,24 (1H).

Diéu ché chit trung gian 3.2:
(2,6-Diclopyridin-4-yl)metyl metansulfonat

Cl N Cl
Hoa tan (2,6-diclopyridin-4-yl)metanol (1,0 g; 5,62 mmol) trong DCM (20
mL) va bd sung trietyl amin (1,0 g; 9,88 mmol) vao d6. Lam lanh hdn hop thu duoc
dén 0°C va bd sung metansulfonyl clorua (0,9 g, 7,89 mmol) vao d6. Khudy hén hop
& nhiét d6 trong phong trong 1 gidr. Bing cach bd sung dung dich nuéc hydro clorua
(1IN), d6 pH ciia hdn hop dugc didu chinh dén 3, trwéc khi n6 duge chiét ba 1in bing
etyl axetat. Cac 16p hitu co gom lai duge cd dé thu duoc san phém tho (1,4 g), san

phim nay dugc str dung ma khong can tinh ché thém.

Diéu ché chét trung gian 3.3:

2,6-Diclo-4-[(metylsulfanyl)metyl]pyridin

Cl N Ci
Hoa tan (2,6-diclopyridin-4-yl)metyl metansulfonat (1,40 g; 5,47 mmol) trong
THF (20 mL) va bd sung hdn hop chira natri thiometoxit va natri hydroxit (ty 1&

-138-



25004

trong luong 1/1, 0,70 g, 5 mmol, cia Shanghai DEMO Medical Tech Co., Ltd) vao
d6. Khudy hdn hop thu dugc qua dém & nhiét d6 trong phong. Pha lodng hdn hop
phan mg nay bing nudc (10 mL) va chiét ba 1in bang etyl axetat. Cac 16p hitu co
gom lai dugc c6 va cén cd dugc tinh ché bang phuong phép sdc ky cot trén silicagel
(hexan / etyl axetat = 6:1 to 3:1) dé thu dugc san phdm mong muén (0,54 g; 2,60
mmol).

"HNMR (300MHz, CDCIl3, 300K) & = 7,18 (2H), 3,55 (2H), 1,98 (3H).

Diéu ché chét trung gian 3.4:

3-({6-Clo-4-[(metylsulfanyl)metyl]pyridin-2-yl } oxy)propan-1-ol

N
HO” "0 >N ol

B6 sung natri (33 mg; 1,43 mmol) vao dung dich chita 1,3-propandiol (660
mg; 8,68 mmol) trong THF (10 mL) va hdi Ivu hdn hop phan mg nay trong 3 gid.
Sau khi 1am ngudi, bb sung 2,6-diclo-4-[(metylsulfanyl)metyl]pyridin (300 mg, 1,44
mmol) vao va hdi luu hdn hop phan Gmg nay trong 16 gio. Sau khi 1am ngudi, pha
loang hén hop nay bang nuéc (10 mL) va chiét ba 1an bang etyl axetat. Cac 16p hitu
co gom lai dugc ¢ va cén cd dugce tinh ché bang phuong phép séc ky cot nhanh trén
silicagel (hexan / etyl axetat = 5:1 dén 2:1) dé thu dugc san phim mong muén (180
mg; 0,72 mmol).

TH NMR (400MHz, CDCl3, 300K) 8 = 6,86 (1H), 6,56 (1H), 4,42 (2H), 3,71 (2H),
3,50 (2H), 3,27 (1H), 1,96 (5H).

Diéu ché chit trung gian 3.5:

2-Clo-5-flo-4-(4-flo-2-metoxyphenyl)pyridin
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Mé gdém 2-clo-5-flo-4-iodopyridine (1000 mg; 3,88 mmol; APAC
Pharmaceutical, LLC), axit (4-flo-2-metoxyphenyl)boronic (660 mg; 3,88 mmol;
Aldrich Chemical Company Inc.) va tetrakis(triphenylphosphin)paladi(0) (449 mg;
0,38 mmol) trong 1,2-dimetoxyetan (10,0 mL) va dung dich kali cacbonat 2M (5,8
mL) dugc loai khi st dung argon. Mé niy dugc khudy trong khi quyén argon trong 4
gi&r & 100°C. Sau khi 1am ngudi mé nay duoc pha lodng bing etyl axetat va THF va
rira bang dung dich nudc natri clorua bdo hoa. Lép hitu co duoc loc bang céach st
dung méy loc Whatman va ¢d. Cin ¢ duogc tinh ché bang phuong phép sic ky cot
(hexan dén hexan / etyl axetat 50%) d& thu dugc san phim mong muén (947 mg;
3,70 mmol).

'H NMR (400MHz, CDCls, 300K) & = 8,27 (m, 1H), 7,33 (m, 1H), 7,24 (m, 1H),
6,75 (m, 2H), 3,83 (s, 3H).

Piéu ché chit trung gian 3.6:

5-Flo-4-(4-flo-2-metoxyphenyl)pyridin-2-amin

Bb sung dung dich lithi bis(trimetylsilyl)amit trong THF (1M; 20,5 mL; 20,53
mmol; Aldrich Chemical Company Inc.) vao hdén hop chta 2-clo-5-flo-4-(4-flo-2-
metoxyphenyDpyridin (2,50 g; 9,78 mmol; xem Chét trung gian 1.1),
tris(dibenzylidenaxeton)dipaladi (0) (0,18 g; 0,20 mmol; Aldrich Chemical Company
Inc.) va 2-(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl (0,19 g; 0,39 mmol;
Aldrich Chemical Company Inc.) trong THF (16,3 mL) trong khi quyén argon &
nhiét d6 mdi trudng. Khudy hén hop & 60°C trong 6 gid. Lam lanh hdn hop dén -
40°C va bd sung nuéc (10 ml) vao dé. Hon hop dugc dé 4m tir tir dén nhiét d¢ trong
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phong trong diéu kién khudy, bd sung natri clorua rin vao d6 va chiét hdn hop nay
hai 14n bing etyl axetat. Cac 16p hitu co gom lai duoc loc bang cach sir dung may loc
Whatman va c¢6. Cin c6 dugc tinh ché bang phuong phap sic ky cot trén silicagel
(hexan dén hexan / etyl axetat 60%) dé thu duoc san phdm mong mudn (2,04 g; 8,64
mmol).

TH NMR (400MHz, CDClIs, 300K) & = 7,95 (1H), 7,20 (1H), 6,72 (2H), 6,46 (1H),
4,33 (2H), 3,61 (3H).

Diéu ché chét trung gian 3.7:

2-(2-Amino-5-flopyridin-4-yl)-5-flophenol

B6 sung timg giot dung dich boron tribromua trong DCM (1M; 47,1 mL; 47,1
mmol; Aldrich Chemical Company Inc.) vao dung dich dugc khudy chira 5-flo-4-(4-
flo-2-metoxyphenyl)pyridin-2-amin (2,00 g; 8,47 mmol) trong DCM (205 mL) &
0°C. Hon hop dugc 4m 1én tir tir dén nhiét d6 trong phong trong khi khudy qua dém.
Hdn hop duoc pha lodng mot cach cin than véi dung dich nuéc natri bicacbonat
trong diéu kién khudy & 0°C va khudy & nhiét do trong phong trong 1 gid. B sung
dung dich natri clorua bdo hoa vao va chiét hdn hop nay bang etyl axetat. Cac 16p
hitu co gom lai dugc loc bﬁng cach st dung may loc Whatman va cd dé thu duge san
phim tho (1,92 g), san phim nay duoc st dung trong budc tiép theo ma khong can
tinh ché thém.

'H NMR (400MHz, DMSO-d6, 300K) & = 10,21 (1H), 7,84 (1H), 7,19 (1H), 6,71
(2H), 6,39 (1H), 5,80 (2H).

Diéu ché chit trung gian 3.8:
4-{2-[3-({6-Clo-4-[(metylsulfanyl)metyl]pyridin-2-yl} oxy)propoxy]-4-flophenyl }-5-

flopyridin-2-amin
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B sung timg giot dung dich diisopropyl azodicarboxylat (1,70 mL; 8,64
mmol) trong THF (6,8 mL) vao hdn hop chira 3-({6-clo-4-
[(metylsulfanyl)metyl]pyridin-2-yl} oxy)propan-1-ol (1,96 g; 7,89 mmol, xem Chét
trung gian 3.4), 2-(2-amino-5-flopyridin-4-yl)-5-flophenol (1,92 g; 8,64 mmol) va
triphenylphosphin (2,27 g; 8,64 mmol) trong THF (34,0 mL) vi mé ndy dugc khudy
& nhiét d6 trong phong trong 5 gid. BS sung thém triphenylphosphin (1,04 g; 3,94
mmol) va diisopropyl azodicarboxylat (0,78 mL; 3,95 mmol) vao d6 va khudy hén
hop nay & nhiét do trong phong qua dém. B6 sung thém diisopropyl azodicarboxylat
(0,78 mL; 3,95 mmol) vao va khudy hdn hop & nhiét d6 trong phong trong 3 gio.
Cudi cing, bd sung thém triphenylphosphin (2,07 g; 7,89 mmol) va diisopropyl
azodicarboxylat (1,55 mL; 7,89 mmol) vao va khuiy hdn hO’p & nhiét do trong phong
trong 3 gid tru6e khi ¢6 hdn hgp nay. Cin cd dugc tinh ché bang phuong phép sic
ky cot trén silicagel (hexan dén hexan / etyl axetat 75%) dé thu duoc san phdm mong
mubn (2,37 g; 5,24 mmol).

'H NMR (400MHz, CDCls, 300K) & = 7,98 (1H), 7,25 (1H), 6,92 (1H), 6,76 (2H),
6,59 (1H), 6,51 (1H), 4,41 (4H), 4,16 (2H), 3,56 (2H), 2,21 (2H), 2,04 (3H).

Diéu ché thanh phim:

Khudy hén hop chira 4-{2-[3-({6-clo-4-[(metylsulfanyl)metyl]pyridin-2-
yl}oxy)propoxy]-4-flophenyl}-5-flopyridin-2-amin (300 mg; 0,66 mmol), san phidm
cong clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-biphenyl)[2-(2-
aminoetyl)phenyl] paladi(II) metyl-tert-butylete (55 mg; 0,07 mmol; ABCR GmbH
& CO. KG) va 2-(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl (32 mg; 0,07
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mmol; Aldrich Chemical Company Inc.) va kali phosphat (705 mg; 3,32 mmol)
trong toluen (50 ml) va NMP (6 mL) trong khi quyén argon & 110°C trong binh kin
trong 150 phut. Sau khi 1am ngudi, pha lodng mé nay bang DCM va etyl axetat va
ria béng dung d.ich nude natri clorua. Lép hitu co duge loc bﬁng cach sir dung may
loc Whatman va c6. Can ¢ dugc tinh ché bang phuong phép séc ky cot trén silicagel
(hexan to hexan / etyl axetat 50%) dé thu dwoc san phdm mong muébn (192 mg; 0,46
mmol).

'H NMR (400MHz, CDCls, 300K) & = 8,81 (1H), 8,18 (1H), 7,63 (1H), 7,11 (1H),

6,79 (1H), 6,72 (1H), 6,23 (2H), 4,63 (2H), 4,07 (2H), 3,55 (2H), 2,29 (2H), 2,06
(3H).

Vi du 4:
(rac)-15,19-Diflo-8-[(metylsulfinyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

B& sung sét(Il)clorua (2 mg; 0,01 mmol) vao hdn hop chira 15,19-diflo-8-
[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin (192 mg; 0,46 mmol; xem Vi du 3) trong axetonitril
(11,3 mL) va khudy mé nay & nhiét d trong phong trong 10 phut. Lam lanh mé nay
dén 0°C va bd sung axit periodic (112 mg; 0,49 mmol) vao trong didu kién khudy.
Sau 10 phut, bdn nuéc d4 dugc ldy ra va khudy hdn hop & nhiét do trong phong
trong 90 phut trude khi n6 dugce bd sung vao dung dich dugc khudy chira natri

thiosulfat pentahydrat (642 mg; 2,59 mmol) trong nuéc da (14,0 mL). Mé nay dugc
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bdo hoa bang natri clorua rin va chiét hai 1an bang THF va hai 1an bang etyl axetat.
Céc 16p hitu co gom lai dwgc loc bang cach sir dung may loc Whatman va cb. Cin ¢o
duoc tinh ché bang phwong phap sic ky cot trén silicagel (DCM dén DCM / etanol
50%) dé thu dugc san phdm mong mudn (173 mg) véi do tinh khiét khoang 65%
(phan tich HNMR), san phdm nay dugc st dung trong budc tiép theo ma khéng cin
tinh ché thém.

TH NMR (400MHz, CDCl3, 300K) & = 8,76 (1H), 8,20 (1H), 7,62 (1H), 7,21 (1H),
6,79 (1H), 6,70 (1H), 6,18 (2H), 4,63 (2H), 4,07 (2H), 3,91 (1H), 3,81 (1H), 2,58
(3H), 2,28 (2H).

Lap lai phan Ung nay st dung 440 mg 15,19-diflo-8-[(metylsulfanyl)metyl]-
3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin. Sau khi xtt 1y, cin ¢ dugc tinh ché bang phuong
phap sic ky cot trén silicagel (DCM dén DCM / etanol 50%) dé thu duogc san phdm
mong mudn thanh hai mé: 195 mg véi do tinh khiét 92% va 88 mg v6i dd tinh khiét
97%. Mé sau dugc st dung dé thir nghiém sinh hoc.

Vidu5:
(rac)-15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3 ,4-dihydro-2H, 11H-10,6-

(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

Bb sung timg giot axit sulphuric dic (0,13 mL) vao hén hop duoc khudy chira
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(rac)-15,19-diflo-8-[(metylsulfinyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (102 mg; 0,24 mmol; xem Vi du
4) va natri azit (31 mg; 0,47 mmol) trong cloroform (0,40 mL) & 0°C. Ly bdn nuéc
d4 ra va khudy hdn hop phan Gmg trong 24 gid ¢ 45°C. Sau khi lam ngubi, bd sung
thém natri azit (61 mg; 0,95 mmol) vao va khudy hdn hop nay thém 16 gid & 45°C.
Lam lanh hén hop nay 14n nita &én 0°C va bd sung thém cloroform (0,2 mL) va natri
azit(61 mg; 0,95 mmol) vao trudc khi bd sung thém timg giot axit sulphuric (0,10
mL) vao hén hop. Khudy hdn hop & 45°C thém 3 gid nita. Trong khi 1am lanh bang
bdn nudc d4, bd sung timg giot dung dich nudc natri bicacbonat bdo hoa va dung
dich nuée natri clorua bdo hoa vao trong didu kién khudy. Chiét hdn hop nay hai 1in
bang etyl axetat va hai 1an bang THF. Céc 16p hitu co gom lai duge loc bang cach sir
dung méy loc Whatman va cb. Cin c¢6 duoc tinh ché bang phwong phap HPLC diéu

ché dé thu duoc san pham mbng mudn (26 mg; 0,06 mmol).

Hé thong: |Hé thdng tinh ché tu dong Waters: Bom 254, B quan 1y mau 2767,
CFO,
DAD 2996, SQD 3100

Cot: | XBrigde C18 Sum 100x30 mm

Dung méi: | A =H20 + 0,2% NH3 (32%)

B = MeCN

Gradien: | 0,5 phit dau vao (19% B, 25 dén 50 mL/phut); 0,5 — 5,5 phit 38-50% B

Luu lvong: |70 mL/phut

Nhiét do: | Nhiét d9 trong phong

Dung dich: |98 mg /2,5 mL DMSO

Bom:|5x0,5mL

Do: |Khoang quét DAD 210-400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

Thoi gian luu tinh DG tinh khiét tinh Luong tinh theo mg
béng phiit theo %
43-4,7 99 26
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'H NMR (400MHz, DMSO-d6, 300K) & = 9,70 (1H), 8,69 (1H), 8,31 (1H), 7,58
(1H), 7,07 (1H), 6,89 (1H), 6,59 (1H), 6,26 (1H), 4,51 (2H), 4,28 (2H), 4,12 (2H),
3,72 (1H), 2,88 (3H), 2,11 (2H).

Vidu6va7:
Céc chét ddng phan dbi anh cua
15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-

12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

(rac)-15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (20 mg; xem Vi
du 5) duoc tach thanh céc chit ddng phan dbi anh don bing phuong phap HPLC

khong doi xtmg diéu ché.

Hé thong: | Agilent: Prep 1200, 2 x Prep Pump, DLA, MWD, Prep FC

Cot: | Chiralpak IC Spm 250x30mm

Dung maéi: | MeCN + 0,1% dietylamin

Dong: | 50mL/phut

Nhiét dé: | Nhiét do trong phong

Dung dich: | 20 mg /1,5 mL DCM/MeOH 1:1

Bom: | 1x1,5mL

Do: | UV 254nm
Thoi gian lvu tinh | dd tinh khiét tinh Hiéu suét
bang phut theo %
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Vidu 6 7,2 -9,5 phut 89,4 % 6 mg
Chit  ddng
phan d6i anh
1

Vidu7 9,5 - 12,6 phut 93,5 % 7 mg
Chit  dbng
phan d6i anh
2

Vi du 6: 15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chit ddng phan
dbi anh 1

TH-NMR (300 MHz, DMSO-ds, 300 K): & [ppm] = 9,70 (1H), 8,69 (1H), 8,31 (1H),

7,58 (1H), 7,07 (1H), 6,89 (1H), 6,59 (1H), 6,26 (1H), 4,51 (2H), 4,28 (2H), 4,12
(2H), 3,72 (1H), 2,88 (3H), 2,11 (2H).

Vi duy 7: 15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chit ddng phan
dbi anh 2

TH-NMR (300 MHz, DMSO-ds, 300 K): 8 [ppm] = 9,70 (1H), 8,69 (1H), 8,31 (1H),

7,58 (1H), 7,07 (1H), 6,89 (1H), 6,59 (1H), 6,26 (1H), 4,51 (2H), 4,28 (2H), 4,12
(2H), 3,72 (1H), 2,88 (3H), 2,11 (2H).

Vidu 8:
15,19-diflo-8-[ (metylsulfonyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin
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B6 sung axit meta-cloperoxybenzoic (77%; 59 mg; 0,27 mmol) vao dung dich

dugc khudy chira 15,19-diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-10,6-

(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (50 mg; 0,12
mmol; xem Vi du 3) trong DCM (2,9 mL) & 0°C. Sau 30 phut, léy bdn nude d4 ra va
khu4y hén hop phan @ng & nhiét d6 trong phong trong 150 phut. Pha loang hdn hop

phan mg nay bing nudc, trung hoa bang natribicacbonat rin va chiét ba 14n bang

DCM. Céc 16p hiru co gom lai dwoc rira bang dung dich nuée natri clorua, loc bing

cach st dung méay loc Whatman va ¢6. Cin ¢d duoc tinh ché bang phwong phép

HPLC diéu ché dé thu dugc san phdm mong mudn (18 mg; 0,04 mmol).

H¢ thong:

Hé thong tinh ché tr dong Waters: Bom 2545, Bd quan Iy mau 2767,
CFO,
DAD 2996, ELSD 2424, SQD

Cot:

XBrigde C18 Spm 100x30 mm

Dung méi:

A =H;0 + 0,2% NH; (32%)

B =MeCN

Gradien:

0,00 — 0,50 phtt 5% B, 25 mL/phut
0,51 — 5,50 phut 10-100% B, 70 mL/phut
5,51 — 6,50 phit 100% B, 7 0mL/phiit

Nhiét do:

Nhiét o trong phong

Dung dich:

Tbi da 250 mg / t6i da 2,5 mL DMSO hoic DMF

Bom:

1x2,5mL

Do:

Khoang quét DAD 210-400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z
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'H NMR (400MHz, CDCls, 300K) & = 8,86 (1H), 8,18 (1H), 7,76 (1H), 7,64 (1H),
6,80 (1H), 6,73 (1H), 6,38 (1H), 6,34 (1H), 4,63 (2H), 4,15 (2H), 4,09 (2H), 2,89
(3H), 2,29 (2H).

Vidu9:
14,18-Diflo-7-[(metylsulfanyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-(meteno)-

1,4,10,12-benzodioxadiazaxycloheptadexin

Diéu ché chét trung gian 9.1:

2-({6-Clo-4-[(metylsulfanyl)metyl]pyridin-2-yl } oxy)etanol

HO N
~"07 N el

Chét trung gian 8.1 dugc diéu ché tir 2,6-diclo-4-
[(metylsulfanyl)metyl]pyridin (xem Chét trung gian 3.3) trong cac diéu kién tuong tur
nhu duge md ta trong phuong thirc didu ché dbi véi Chét trung gian 3.4 sir dung
etylen glycol.

'H NMR (300MHz, CDCl;, 300K) & = 6,94 (1H), 6,66 (1H), 4,46 (2H), 3,96 (2H),
3,56 (2H), 2,54 (1H), 2,03 (3H).
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Diéu ché chit trung gian 9.2:
4-{2-[2-({6-clo-4-[(metylsulfanyl)metyl]pyridin-2-yl}oxy)etoxy]-4-flophenyl}-5-

flopyridin-2-amin

B& sung ting giot dung dich diisopropyl azodicarboxylat (0,87 mL; 4,50
mmol) trong THF (3,5 mL) vio hdén hop chira 2-({6-clo-4-
[(metylsulfanyl)metyl]pyridin-2-yl}oxy)etanol (0,96 g; 4,11 mmol), 2-(2-amino-5-
flopyridin-4-y1)-5-flophenol (1,00 g; 4,50 mmol; xem Chét trung gian 3.7) va
triphenylphosphin (1,18 g; 4,50 mmol) trong THF (17,7 mL) va va mé nay dugc
khudy & nhiét d6 trong phong trong 6 gid. B sung thém triphenylphosphin (0,54 g;
2,06 mmol) va diisopropyl azodicarboxylat (0,41 mL; 1,03 mmol) vao va khudy hdn
hop & nhiét do trong phong trong 6 gi¢r trude khi ¢6 hdn hop nay. Cin cd dugce tinh
ché bang phuong phap sic ky cot trén silicagel (hexan / etyl axetat 15% dén 65%) dé
thu duoc san phém mong mubn (1,00 g; 2,28 mmol).

'H NMR (400MHz, CDCls, 300K) & = 7,89 (1H), 7,26 (1H), 6,94 (1H), 6,80 (2H),
6,61 (1H), 6,57 (1H), 4,61 (2H), 4,34 (2H), 3,57 (2H), 2,04 (3H).

Diéu ché thanh phim:

Khuidy hén hop chda 4-{2-[2-({6-clo-4-[(metylsulfanyl)metyl]pyridin-2-
yl}oxy)etoxy]-4-flophenyl}-5-flopyridin-2-amin (500 mg; 1,14 mmol), san phim
cdng clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-biphenyl)[2-(2-
aminoetyl)phenyl] paladi(II) metyl-terz-butylete (94 mg; 0,11 mmol; ABCR GmbH
& CO. KG) va 2-(dixyclohexylphosphinb)-Z',4',6'-triisopropy1biphenyl (54 mg; 0,11
mmol; Aldrich Chemical Company Inc.) va kali phosphat (1212 mg; 5,71 mmol)
trong toluen (85 ml) va NMP (10 mL) trong khi quyén argon & 110°C trong binh kin
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trong 4,5 gio. Sau khi 1am ngudi, pha lodng mé nay bing DCM va etyl axetat va rira
bang dung dich nudc natri clorua. Lép hitu co duoc loc bang cach sir dung may loc
Whatman va ¢d. Cin c6 duoc tinh ché bang phwong phép sic ky cot trén silicagel
(hexan dén hexan / etyl axetat 50%) dé thu dugc san phim mong mubn (445 mg;
1,11 mmol), san phim nay van chira mét sb tap chét.

Pé thir nghiém sinh hoc, 50mg vt lidu nay duoc tinh ché bd sung bang phuong phép
HPLC diéu ché dé thu san phdm tinh khiét.

Hé théng: |Hé thong tinh ché tu dong Waters: Bom 2545, B6 quan Iy mau 2767,
CFO,
DAD 2996, ELSD 2424, SQD

Cot: | XBrigde C18 Spum 100x30 mm

Dung méi: | A =H0 + 0,2% NH3 (32%)

B = MeCN

Gradien: 0,00 — 0,50 phut 5% B, 25 mL/phut
0,51 — 5,50 phut 10-100% B, 70 mL/phut
5,51 —6,50 phat 100% B, 70 mL/phut

Nhiét do: |Nhiét do trong phong

Dung dich: | T6i da 250 mg / tbi da 2,5 mL DMSO hoic DMF

Bom:|1x2,5mL

Do: | Khoang quét DAD 210400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

'H NMR (400MHz, CDCls, 300K) & = 8,36 (1H), 8,10 (1H), 7,74 (1H), 7,68 (1H),
6,82 (1H), 6,74 (1H), 6,41 (1H), 6,36 (1H), 4,73 (2H), 4,32 (2H), 3,57 (2H), 2,07
(3HD.

Vidu 10:
(rac)-14,18-diflo-7-[(metylsulfinyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-

(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin
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B sung sét(I)clorua (3 mg; 0,02 mmol) vao hdn hop chira 14,18-diflo-7-
[(metylsulfanyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-(meteno)-1,4,10,12-
benzodioxadiazaxycloheptadexin (250 mg; 0,62 mmol; xem Vi du 9) trong
axetonitril (15,2 mL) va khudy mé nay & nhiét d trong phong trong 10 phut. Lam
lanh mé nay dén 0°C va bd sung axit periodic (151 mg; 0,66 mmol) vao trong diéu
kién khudy. Sau 90 phut, bon nuéc da duge iy ra va khuAy hén hop & nhiét d6 trong
phong trong 5 gid trwde khi n6 dwge bd sung vao dung dich dugc khudy chira natri
thiosulfat pentahydrat (865 mg; 3,49 mmol) trong nuéc da (18,4 mL). Mé nay dugc
bdo hoa bing natri clorua rin va chiét hai 1an bang THF va hai lén bing etyl axetat.
Céac 16p hiru co gom lai duge loc béng cach st dung may loc Whatman va cd. Cén cd
duoc tinh ché bang phuong phap sic ky cdt trén silicagel (DCM dén DCM / etanol
50%) dé thu dugc san phim mong mudn (141 mg; 0,34 mmol).

'H NMR (400MHz, CDCls, 300K) & = 8,29 (1H), 8,13 (1H), 7,66 (2H), 6,81 (1H),
6,73 (1H), 6,35 (1H), 6,31 (1H), 4,72 (2H), 4,41 (2H), 3,88 (2H), 2,59 (3H).

Vidull:

(rac)-14,18-diflo-7-[(S-metylsulfonimidoyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-
11,15-(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin
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B6 sung t[rng. giot axit sulphuric dic (0,13 mL) vao hdn hop dugc khudy chua
(rac)-14,18-diflo-7-[(metylsulfinyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin (100 mg; 0,24 mmol; xem Vi
du 10) va natri azit (31 mg; 0,47 mmol) trong cloroform (0,41 mL) & 0°C. LAy bdn
nudc d4 ra va khudy hdn hop phan ting trong 5,5 gio & 45°C. Sau khi 1am ngudi, bd
sung natri azit (31 mg; 0,48 mmol) vao va khudy hén hop nay thém 16 gid & 45°C.
Trong khi 1am lanh bing bdn nuéc d4, bd sung timg giot dung dich nudc natri
bicacbonat bdo hoa va dung dich nudc natri clorua bdo hoa vao trong diéu kién
khudy. Chiét hdn hop nay hai 14n bing etyl axetat va hai 1an bang THF. Céc 16p hitu
co gom lai duoc loc bﬁng cach st dung may loc Whatman va c6. Can c6 dugc tinh
ché bing phwong phap HPLC diéu ché dé thu dugc san phim mong mudn (24 mg;
0,06 mmol).

Hé thong: | Hé thong tinh ché ty dong Waters: Bom 2545, B quan 1y mau 2767,
CFO,
DAD 2996, ELSD 2424, SQD

Cot: | XBrigde C18 5pm 100x30 mm

Dung méi: | A =H0 + 0,2% NH3 (32%)

B =MeCN

Gradien: | 0,00 — 0,50 phut 5% B, 25 mL/phut
0,51 — 5,50 phtt 10-100% B, 70 mL/phut
5,51 6,50 phut 100% B, 70 mL/phut

Nhiét dé.: |Nhiét do trong phong

Dung dich: | T6i da 250 mg / tdi da 2,5 mL DMSO hogc DMF
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Bom:|1x2,5mL

Do: |Khoang quét DAD 210—400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

IH-NMR (300 MHz, DMSO-ds, 300 K): & [ppm] = 9,74 (1H), 8,24 (1H), 8,13 (1H),
7,63 (1H), 7,12 (1H), 6,94 (1H), 6,51 (1H), 6,36 (1H), 4,59 (2H), 4,36 (2H), 4,31
(2H), 3,75 (1H), 2,87 (3H). -

Vidu 12:
16,20-Diflo-9-[(metylsulfanyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-13,17-

(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin
CH,

Diéu ché chit trung gian 12.1:
4-({6-Clo-4-[(metylsulfanyl)metyl]pyridin-2-yl}oxy)butan-1-ol )

|
HO
N0 TSN
Chét trung gian 11.1 duge didu ché tir 2,6-diclo-4-
[(metylsulfanyl)metyl]pyridin (xem Chét trung gian 3.3) trong cac diéu kién tuong tur
nhu duge mé ta trong phuwong thire didu ché dbi véi Chét trung gian 3.4 sit dung

butan-1,4-diol.
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'H NMR (300MHz, CDCls, 300K) & = 6,90 (1H), 6,59 (1H), 4,34 (2H), 3,74 (2H),
3,55 (2H), 2,03 (3H), 1,88 (2H), 1,74 (2H), 1,61 (1H).

Diéu ché chat trung gian 12.2:
4-{2-[4-({6-clo-4-[(metylsulfanyl)metyl]pyridin-2-yl} oxy)butoxy]-4-flophenyl}-5-

flopyridin-2-amin

B sung timg giot dung dich diisopropyl azodicarboxylat (0,89 mL; 4,50
mmol) trong THF (3,5 mL) vao hdn hop chira 4-({6-clo-4-
[(metylsulfanyl)metyl]pyridin-2-yl}oxy)butan-1-ol (1,08 g; 4,11 mmol), 2-(2-amino-
5-flopyridin-4-yl)-5-flophenol (1,00 g; 4,50 mmol; xem Chét trung gian 3.7) va
triphenylphosphin (1,18 g; 4,50 mmol) trong THF (17,7 mL) va va mé nay dugc
khudy & nhiét do trong phong trong 6 gid. Bb sung thém triphenylphosphin (0,54 g;
2,06 mmol) va diisopropyl azodicarboxylat (0,41 mL; 1,03 mmol) vao va khudy hén
hop & nhiét d6 trong phong trong 6 gid trude khi ¢6 hdn hop nay. Cin cb duge tinh
ché bang phuwong phap sic ky cot trén silicagel (hexan dén hexan / etyl axetat 60%)
dé thu duoc san phém mong mubn (1,87 g; 4,01 mmol).

'H NMR (400MHz, CDCl;3, 300K) & = 7,94 (1H), 7,23 (1H), 6,90 (1H), 6,74 (2H),

6,57 (1H), 6,52 (1H), 4,53 (2H), 4,31 (2H), 4,05 (2H), 3,56 (2H), 2,03 (3H), 1,88
(4H).

Diéu ché thanh phim:

Khudy hén hop chia 4-{2-[4-({6-clo-4-[(metylsulfanyl)metyl]pyridin-2-
yl}oxy)butoxy]-4-flophenyl}-5-flopyridin-2-amin (1000 mg; 2,15 mmol), sén phim
cong clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-biphenyl)[2-(2-
aminoetyl)phenyl] paladi(Il) metyl-ferz-butylete (177 mg; 0,22 mmol; ABCR GmbH
& CO. KG) va 2-(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl (102 mg;
0,22 mmol; Aldrich Chemical Company Inc.) va kali phosphat (2278 mg; 10,73
mmol) trong toluen (160 ml) va NMP (20 mL) trong khi quyén argon & 110°C trong
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binh kin trong 4,5 gid. Sau khi 1am ngudi, pha lodng mé nay bang DCM va etyl
axetat va ria br?mg dung dich nudc natri clorua. Lép hitu co dugc loc b%lng cach s
dung may loc Whatman va ¢d. Can c6 dugc tinh ché bing phuong phép sic ky cot
trén silicagel (hexan dén hexan / etyl axetat 50%) dé thu dugc san phAm mong mudn
(732 mg; 1,70 mmol).

'H NMR (400MHz, CDCIl3, 300K) & = 8,36 (1H), 8,18 (1H), 7,51 (1H), 7,33 (1H),

6,79 (1H), 6,76 (1H), 6,25 (1H), 6,23 (1H), 4,42 (2H), 4,10 (2H), 3,54 (2H), 2,19
(2H), 2,05 (3H), 1,95 (2H).

Vidu 13
(rac)-16,20-Diflo-9-[(metylsulfinyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-

13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin

B4 sung sét(Ill)clorua (3 mg; 0,02 mmol) vao hdn hop chita 16,20-diflo-9-
[(metylsulfanyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-13,17-(meteno)-
1,6,12,14-benzodioxadiazaxyclononadexin (250 mg; 0,58 mmol; xem Vi du 12)
trong axetonitril (14,2 mL) va khudy mé nay & nhiét d trong phong trong 10 phut.
Lam lanh mé nay dén 0°C va bd sung axit periodic (142 mg; 0,62 mmol) vao trong
didu kién khudy. Sau 4 gid & 0°C, bd sung hdn hop vao dung dich dugce khudy chira
natri thiosulfat pentahydrat (809 mg; 3,26 mmol) trong nudc da (17,2 mL). Mé nay
duoc bdo hoa bang natri clorua rin va chiét hai 1an bang THF va hai lin bang etyl
axetat. Cac 16p hitu co gom lai dugc loc bang céch str dung may loc Whatman va co.

Cin ¢6 dugce tinh ché bang phuong phap sic ky cot trén silicagel (DCM dén DCM /
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etanol 35%) dé thu duoc san phim mong muébn (204 mg; 0,46 mmol).

'H NMR (400MHz, CDCIl3, 300K) & = 8,35 (1H), 8,19 (1H), 7,62 (1H), 7,33 (1H),
6,78 (1H), 6,75 (1H), 6,22 (1H), 6,19 (1H), 4,43 (2H), 4,10 (2H), 3,90 (1H), 3,80
(1H), 2,56 (3H), 2,18 (2H), 1,95 (2H).

Vidu 14:
(rac)-16,20-diflo-9-[(S-metylsulfonimidoyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-

(azeno)-13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin

B& sung timg giot axit sulphuric dic (0,12 mL) vao hén hop duoc khudy chira
(rac)-16,20-diflo-9-[(metylsulfinyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin (100 mg; 0,22 mmol;
xem Vi du 13) va natri azit (29 mg; 0,45 mmol) trong cloroform (0,38 mL) & 0°C.
LAy bdn nuéc @4 ra va khudy hdn hop phan tmg trong 6 gid & 45°C. Sau khi lam
ngudi, bd sung thém natri azit (29 mg; 0,45 mmol) vio va khudy hdn hop nay thém
16 gid & 45°C. Trong khi lam lanh bang bdn nudc d4, bd sung timg giot dung dich
nuéce natri bicacbonat bdo hoa va dung dich nuéc natri clorua bao hoa vao trong diéu
kién khudy. Chiét hdn hop nay hai 1an bang etyl axetat va hai 14n bang THF. Céc I6p
hitu co gom lai dugc loc bﬁng cach st dung may loc Whatman va c6. Cén c6 dugc
tinh ché bing phwong phap HPLC diéu ché dé thu dugc san phdm mong mudn (10
mg; 0,02 mmol).

H¢ théng: | Hé théng tinh ché ty dong Waters: Bom 2545, Bo quan ly mau 2767,
CFO, DAD 2996, ELSD 2424, SQD

Cot: | XBrigde C18 Spum 100x30 mm
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Dung méi: | A =H,0 + 0,2% NH; (32%)

B = MeCN

Gradien: 0,00 — 0,50 phut 5% B, 25 mL/phut
0,51 — 5,50 phat 10-100% B, 70 mL/phut
5,51 —6,50 phut 100% B, 70 mL/phut

Nhiét dé: | Nhiét do trong phong

Dung dich: | T6i da 250 mg / t6i da 2,5 mL DMSO hoic DMF

Bom:|1x2,5mL

Do: |Khoang quét DAD 210—400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

'H-NMR (300 MHz, DMSO-ds, 300 K): § [ppm] = 9,73 (1H), 8,33 (1H), 8,18 (1H),
7,34 (1H), 7,12 (1H), 6,87 (1H), 6,54 (1H), 6,25 (1H), 4,33 (2H); 4,27 (2H), 4,13
(2H), 3,74 (1H), 2,87 (3H), 2,01 (2H), 1,84 (2H).

Vidu 15:
(rac)-15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-12,16-

(azeno)-10,6-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin

Diéu ché chét trung gian 15.1:
(rac)-2-Clo-5-flo-4-[4-flo-2-(3-{3-[(metylsulfinyl)metyl]-5-nitrophenoxy } propoxy)-
phenyl]pyrimidin
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B6 sung sat(II)clorua (6 mg; 0,04 mmol) vao hén hop chira 2-clo-5-flo-4-[4-
flo-2-(3-{3-[(metylsulfanyl)metyl]-5-nitrophenoxy } propoxy)phenyl|pyrimidin (650
mg; 1,35 mmol; xem Chét trung gian 2,2) trong axetonitril (33 mL) va khudy mé nay
& nhiét do trong phong trong 10 phit. Lam lanh mé nay dén 0°C va bd sung axit
periodic (329 mg; 1,44 mmol) vao trong diéu kién khudy. Khudy hdn hop & 0°C
trong 40 phut. Liy bon nuéc d4 ra va khudy hdn hop thém 50 phit & nhiét do trong
phong trudc khi bd sung né vao dung dich dwgc khudy chira natri thiosulfat
pentahydrat (1874 mg; 7,55 mmol) trong nudc d4 (40 mL). Mé nay duoc bdo hoa
bang natri clorua rin va chiét hai 1an bing THF va hai l14n bang etyl axetat. C4c 16p
hitu co gom lai dugc loc b'fmg cach st dung méy loc Whatman va co dé thu dugc san
phim thd (673 mg), san phim nay duoc sir dung trong budc tiép theo ma khéng can
tinh ché thém.

'"H NMR (400MHz, CDCIl3, 300K) & = 8,54 (1H), 7,78 (1H), 7,75 (1H), 7,54 (1H),
7,22 (1H), 6,85 (1H), 6,79 (1H), 4,26 (2H), 4,18 (2H), 4,06 (1H), 3,94 (1H), 2,56
(3H), 2,29 (2H).

Diéu ché chét trung gian 15.2:

(rac)-N-[(3-{3-[2-(2-clo-5-flopyrimidin-4-yl)-5-flophenoxy]propoxy }-5-
nitrobenzyl)(metyl)oxido-A*-sulfanyliden]-2,2,2-trifloaxetamit
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Bb sung iodobenzen diaxetaf (650 mg; 2,02 mmol) vao huyén phi chira (rac)-
2-clo-5-flo-4-[4-flo-2-(3-{3-[(metylsulfinyl)metyl]-5-
nitrophenoxy } propoxy)phenyl]pyrimidin thd (670 mg; 1,35 mmol), trifloaxetamit
(304 mg; 2,69 mmol), magie oxit (217 mg; 5,38 mmol) va dime rodi(Il)-axetat (15
mg; 0,03 mmol) trong DCM (10,0 mL) & nhiét d6 trong phong. Khudy mé nay trong
18 gid & nhiét d§ trong phong, loc va co dé thu duoc san phdm thd (997 mg), san

phim nay dugc st dung trong buéc tiép theo ma khong can tinh ché thém.

Diéu ché chit trung gian 15.3:
(rac)- N-[(3-amino-5-{3-[2-(2-clo-5-flopyrimidin-4-yl)-5-
flophenoxypropoxy } benzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit

CH,
|
S=N  F
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Bb sung dung dich titan(Ill)clorua (khoang 15% trong khoang 10% axit
clohydric, 11,3 mL; Merck Schuchardt OHG) vao dung dich duoc khudy chira (rac)-
N-[(3-{3-[2-(2-clo-5-flopyrimidin-4-yl)-5-flophenoxy]propoxy }-5-
nitrobenzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit (997 mg) trong THF
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(24 mL) & nhiét d6 trong phong. Khudy mé nay trong 3 gid. Bing cach bd sung natri
cacbonat ran, do pH ctia hdn hop duge diéu chinh dén khoang bing 6. B sung dung
dich nudc natri clorua bdo hoa vao va chiét hdn hop ba 14n bing etyl axetat/THF 1:1.
Céc 16p hitu co gom lai dugc loc bang cach st dung may loc Whatman va cd. Can cb
duoc tinh ché bing phuong phéap sic ky cot trén silicagel (hexan dén hexan/etyl
axetat 50%) dé thu dwoc san phdm mong muén (368 mg; 0,64 mmol).

'"H NMR (400MHz, CDCl3, 300K) & = 8,48 (1H), 7,53 (1H), 6,84 (1H), 6,78 (1H),

6,30 (2H), 6,24 (1H), 4,64 (1H), 4,58 (1H), 4,22 (2H), 4,02 (2H), 3,84 (2H), 3,15
(3H), 2,21 (2H).

Piéu ché thanh phim:

Khudy hén hop chira (rac)-N-[(3-amino-5-{3-[2-(2-clo-5-flopyrimidin-4-yl)-
5-flophenoxy]propoxy } benzyl)(metyl)oxido-AS-sulfanyliden]-2,2,2-trifloaxetamit
(366 mg; 0,63 mmol), san phiam cong clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-
propyl-1,1'-biphenyl)[2-(2-aminoetyl)phenyl] paladi(Il) metyl-fert-butylete (52 mg;
0,06 mmol; ABCR GmbH & CO. KG) va 2-(dixyclohexylphosphino)-2'4',6'-
triisopropylbiphenyl (30 mg; 0,06 mmol; Aldrich Chemical Company Inc.) va kali
phosphat (671 mg; 3,16 mmol) trong toluen (47,3 ml) va NMP (5,8 mL) trong khi
quyén argon & 110°C trong binh kin trong 3 gid. Sau khi 1am ngudi, pha loding mé
nay bing THF va etyl axetat va rira bang dung dich nudc natri clorua. Lép hitu co
dugc loc bang cach st dung may loc Whatman. Bé sung nuée (10 mL), MeOH (10
mL) va kali cacbonat (500 mg) vao va khudy hén hop nay trong 45 phut. Lép hitu co
duogc loc bang cach st dung may loc Whatman va ¢6. Cin cd duge tinh ché bang
phwong phap HPLC diéu ché @& thu dwgc san phdm mong mudn (65 mg; 0,25 mmol)
va (rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A°-
sulfanyliden]-2,2,2-trifloaxetamit (50 mg; 0,09 mmol; Vi du 16).
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Hé thong: |Hé thong tinh ché ty dong Waters SQD
Cot: | Waters XBrigde C18 5p 100x30mm
Dung méi: | A: H2O + 0,1% thé tich axit formic (99%)
B: MeOH
Gradien: [0,00-0,50 phut 50% B (25->70 mL/phit), 0,51-5,50 phiit 50-80% B (70 |
mL/phﬁt),
Nhiét dj: |Nhiét do trong phong
Dung dich: 664 mg /5 mL DMSO
Bom:|5x1mL
Do: | quét DAD: 210-400 nm; MS ESI-duong, khoang quét 160-1000 m/z
Thoi gian luu tinh DG tinh khiét tinh Luong tinh theo mg
bing phiit theo %
Vidu 15 3,6 -4,2 >99% 65
Vidu 16 5,2-5,7 98% 50

IH NMR (400MHz, DMSO-d6, 300K) & = 9,81 (1H), 8,72 (1H), 8,67 (1H), 7,61
(1H), 7,20 (1H), 6,92 (1H), 6,75 (1H), 6,49 (1H), 4,21 (6H), 3,52 (1H), 2,82 (3H),

2,15 (2H).

Vidu 16:

(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl]metyl}(metyl)oxido-AS-sulfanyliden]-2,2,2-

trifloaxetamit
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Hop chét vi du 16 dugc tao ra va dugc tach dudi dang san phém phu trong
qué trinh didu ché hop chét vi du 15.
'H NMR (400MHz, DMSO-d6, 300K) & = 9,95 (1H), 8,80 (1H), 8,68 (1H), 7,61

(1H), 7,21 (1H), 6,91 (1H), 6,79 (1H), 6,51 (1H), 4,94 (2H), 4,21 (4H), 3,43 (3H),
2,14 (2H).

Vidu17:
(rac)-1-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-ylJmetyl} (metyl)oxido-AS-sulfanyliden]-3-etylure
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Trong khi quyén argon, bd sung timg giot trietylamin (4,69 pl, 0,034 mmol)
va etyl isoxyanat (2,71 pl, 0,034 mmol, d¢ tinh khiét 98%) vao dung dich chira (rac)-
15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (15 mg, 0,034 mmol; xem
Vi du 5) trong DMF (0,55 ml) & nhiét do trong phong. Khudy hdn hop phan ting qua
dém & nhiét do trong phong va sau d6 pha loang bang hdn hop nuéc/axetonitril (1
ml). Tinh ché truc tiép hén hop thu dugc bing phuong phap HPLC diéu ché

[Phuong phap 1] va thu dugc san phdm mong mudn (13 mg, 0,02 mmol).

'H NMR (400 MHz, DMSO-ds) 5 ppm 9,74 (s, 1 H), 8,68 (d, 1 H), 8,33 (d, 1 H),
7,54 - 7,64 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,80 (br. s., 1 H), 6,63 (s, 1 H),
6,28 (s, 1 H), 4,67 - 4,78 (m, 2 H), 4,44 - 4,58 (m, 2 H), 4,13 (t, 2 H), 3,12 (br. 5., 3
H), 2,96 - 3,06 (m, 2 H), 2,04 - 2,14 (m, 2 H), 1,00 (t, 3 H).
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Vidu 18:
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-AS-sulfanyliden]axetamit

CH
I 3.0

B6 sung trietylamin (0,021 ml, 0,151 mmol) va axetylclorua (5 pl, 0,067
mmol) & 0° C vao dung dich dugc lam lanh chta (rac)-15,19-diflo-8-[(S-
metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin (27 mg, 0,06 mmol; xem Vi du 5) trong
DCM (2ml). Khudy hén hop phan @ng qua dém & nhiét do trong phong.

Dap tit hdn hop phan ting bing nuéc va cd trong chdn khéng. Tinh ché san phim
thd bang phuong phap HPLC diéu ché [Phuwong phép 1] va thu dugc san phdm mong

mudn (3,2 mg, 0,01 mmol).

'H NMR (500 MHz, DMSO-ds) & ppm 9,85 (s, 1 H), 8,69 (d, 1 H), 8,33 (d, 1 H),
7,59 (d, 1 H), 7,09 (dd, 1 H), 6,91 (td, 1 H), 6,61 (s, 1 H), 6,26 (s, 1 H), 4,76 (s, 2 H),
4,53 (t, 2 H), 4,13 (t, 2 H), 3,22 (s, 3 H), 2,06 - 2,13 (m, 2 H), 1,97 (s, 3 H).

Vidu 19:

(rac)-8-[(N,S-dimetylsulfonimidoyl)metyl]-15,19-diflo-3,4-dihydro-2H,11H-10,6-

(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin
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Trong khi quyén argon, bd sung timg phin kali zerz-butoxit (10,1 mg, 0,09
mmol) & nhiét d9 trong phong vao dung dich chta (rac)-15,19-diflo-8-[(S-
metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin (20 mg, 0,045 mmol; xem Vi du 5) trong
THF khan (0,5 ml). Khudy hén hop phan tmg trong 1 gir & nhiét 6 trong phong, sau
d6 bd sung metyl iodua (3,35 pl, 0,054 mmol) vao d6. Khudy hén hop phan ting qua
dém & nhiét do trong phong va sau d6 pha lodng bing hdn hop nudc/axetonitril
(1ml). Tinh ché truc tiép hdn hop thu dwgc bing phwong phap HPLC diéu ché
[Phuong phap 1] va thu dugc san phdm mong muébn (2,7 mg, 0,01 mmol).

'H NMR (500 MHz, DMSO-ds) 8 ppm 9,86 (s, 1 H), 8,69 (d, 1 H), 8,34 (d, 1 H),
7,56 - 7,62 (m, 1 H), 7,09 (dd, 1 H), 6,91 (td, 1 H), 6,63 (s, 1 H), 6,32 (s, 1 H), 4,86 -
4,95 (m, 2 H), 4,49 - 4,57 (m, 2 H), 4,10 - 4,16 (m, 2 H), 3,34 (s, 3 H), 2,83 (s, 3 H),
2,10 (d, 2 H).

Vi du 20:
(rac)-etyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-AS-

sulfanyliden]carbamat
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Bb sung etyl cloformat (4,5 pl, 0,047 mmol) vao dung dich chira (rac)-15,19-
diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (15 mg, 0,034 mmol; xem Vi du
5) trong pyridin (0,5 ml) & nhiét d6 trong phong. Khudy hdn hop phan tng qua dém
& nhiét d6 trong phong va sau d6 dap tit bing hdn hop nudc/axetonitril (1ml). Tinh
ché truc tiép hdn hop thu duoc bing phuong phap HPLC diéu ché [Phuong phap 1]

va thu dwoc san phdm mong muébn (11,5 mg, 0,02 mmol).

'H NMR (500 MHz, DMSO-ds) § ppm 9,84 (s, 1 H), 8,68 (d, 1 H), 8,33 (d, 1 H),
7,59 (ddd, 1 H), 7,09 (dd, 1 H), 6,91 (td, 1 H), 6,61 (s, 1 H), 6,27 (s, 1 H), 4,73 - 4,81
(m, 2 H), 4,49 - 4,56 (m, 2 H), 4,10 - 4,17 (m, 2 H), 3,96 - 4,05 (m, 2 H), 3,27 (s, 3
H), 2,06 - 2,15 (m, 2 H), 1,18 (t, 3 H).

Vidu21:
(rac)-2-cloetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-AS-

sulfanyliden]carbamat
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B sung 2-cloetyl cloformat (7,5 ul, 0,078 mmol; CAS-RN 627-11-2) vao
dung dich chia (rac)-15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (25
mg, 0,056 mmol; xem Vi du 5) trong pyridin (0,84 ml) & nhi€t d9 trong phong.
Khudy hén hop phan tmg qua dém & nhiét d6 trong phong, truée khi bd sung thém
etyl cloformat (5 pul, 0,056 mmol, 1 dwong lugng) do su chuyén hoa khong hoan
toan. Sau 5 gid khudy, dép tit hdn hop phan tng bing hdn hop nudc/axetonitril (1
ml).

Tinh ché truc tiép hdn hop thu dugc bing phuong phap HPLC didu ché [Phuong

phép 1] va thu duge san phAm mong mubn (23 mg, 0,04 mmol).

'H NMR (500 MHz, DMSO-ds) § ppm 9,84 (s, 1 H), 8,68 (d, 1 H), 8,34 (d, 1 H),
7,56 - 7,62 (m, 1 H), 7,09 (dd, 1 H), 6,91 (td, 1 H), 6,61 (s, 1 H), 6,28 (s, 1 H), 4,77 -
4,85 (m, 2 H), 4,49 - 4,56 (m, 2 H), 4,19 - 4,28 (m, 2 H), 4,10 - 4,15 (m, 2 H), 3,81
(t, 2 H), 3,30 (s, 3 H), 2,05 - 2,15 (m, 2 H).

Vi du 22: |
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-ylJmetyl} (metyl)oxido-A°-

sulfanyliden]metansulfonamit
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B6 sung DMAP (0,22 mg, 0,002 mmol) va trietylamin (2,98 ul, 0,021 mmol)
vao dung dich chira (rac)-15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (10
mg, 0,018 mmol; xem Vi du 5) trong DCM (0,55 ml) & nhiét do trong phong, sau do6
bd sung dung dich chira mesyl clorua (1,66 pl, 0,021 mmol) trong DCM (0,2 ml) vio
hdn hop nay. Khudy hdn hop phan ting qua dém & nhiét do trong phong.

C6 hdn hop phén tng trong chan khéng va sau d6 pha lodng bing hdn hop
nuéc/axetonitril (1ml). Tinh ché truc tiép hdn hop thu dugc biang phwong phap
HPLC diéu ché [Phuong phép 1] va thu dugc san phdm mong mudn (4,1 mg, 0,01

mmol).

IH NMR (500 MHz, DMSO-ds) & ppm 9,87 (s, 1 H), 8,68 (d, 1 H), 8,34 (s, 1 H),
7,59 (t, 1 H), 7,09 (d, 1 H), 6,91 (t, 1 H), 6,67 (s, 1 H), 6,33 (s, 1 H), 4,84 (br. s, 2 H),
4,47 - 4,60 (m, 2 H), 4,07 - 4,18 (m, 2 H), 3,37 (s, 3 H), 3,01 (s, 3 H), 2,05 - 2,15 (m,
2 H). '

Vi du 23:
(rac)-2-amino-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl } (metyl)oxido-AS-

sulfanyliden]etansulfonamit
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Diéu ché chét trung gian 23.1:
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl|metyl}(metyl)oxido-AS-sulfanyliden]-2-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)etansulfonamit

Trong khi quyén argon, bd sung 2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)etansulfonyl clorua (18,39 mg, 0,067 mmol) vao dung dich chira (rac)-15,19-
diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (25 mg, 0,056 mmol; xem Vi du
5) trong DCM (0,71 ml) & nhiét d6 trong phong. Sau 30 phiit khudy, bd sung pyridin
(9 pl, 0,112 mmol) vao do. Khudy hén hop phan tng qua dém & nhiét do trong
phong, trudc khi bd sung thém 2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)etansulfonyl clorua (15,32 mg, 0,056 mmol) do su chuyén hoa khong hoan toan.

Sau 7 gid khudy & nhiét do trong phong, c6 hdn hop phan tmg trong chan
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khong va pha lodng phin thé bang hdn hop nuéc/axetonitril (1 ml). Tinh ché truc
tiép hdn hop thu dugc bing phuong phap HPLC diéu ché [Phuong phap 1] va thu

dugc san phdm mong mudn (20 mg, 0,03 mmol).

'H NMR (500 MHz, DMSO-d)  ppm 9,82 (s, 1 H), 8,61 (d, 1 H), 8,29 (d, 1 H),
7,75 - 7,85 (m, 4 H), 7,53 - 7,60 (m, 1 H), 7,06 (dd, 1 H), 6,90 (td, 1 H), 6,65 (s, 1
H), 6,30 (s, 1 H), 4,77 - 4,86 (m, 2 H), 4,45 - 4,56 (m, 2 H), 4,06 - 4,12 (m, 2 H),
3,87 - 4,01 (m, 2 H), 3,41 (t, 2 H), 3,36 (s, 3 H), 2,04 - 2,12 (m, 2 H).

Diéu ché thanh phim

B sung metylamin (43 1, 0,351 mmol, 15 duong lwong) (dung dich 33%
trong luong trong etanol tuyét dbi) vao dung dich chira (rac)-N-[{[15,19-diflo-3,4-
dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-A%-sulfanyliden]-2-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)etansulfonamit (16 mg, 0,023 mmol) trong
etanol (0,7 ml) & nhiét d6 trong phong. Gia nhiét hdn hop phan ing nay dén 50°C va
khudy qua dém & nhiét d6 nay, trudc khi bd sung thém dung dich metylamin (30 1,
0,24 mmol) do su chuyén hoa khong hoan toan. Khudy hdn hop phan tmg qua dém &
50°C va sau d6 ¢ trong chdn khéng. Pha lodng san phdm tho bing hdn hop
nuéc/axetonitril (1ml) va tinh ché truc tip hdn hop thu dwoc bing phuong phap
HPLC diéu ché [Phuong phép 1]. San phdm mong mubn thu dwoc dudi dang mubi
TFA cia né (xem Vi du 24), sau d6 hoa tan san phim nay trong etyl axetat va rira .
béng dung dich nudc natri bicacbonat. Sau khi tach pha, chiét pha nudc hai 1an bang
etyl axetat va cac pha hitu co gom lai dugc lam kho trén natri sulfat, loc, va co6 trong
chan khong. Thu dugc amin tu do (8,8 mg, 0,02 mmol).
'H NMR (500 MHz, DMSO-ds) & ppm 9,85 (s, 1 H), 8,68 (d, 1 H), 8,33 (d, 1 H),
7,58 (ddd, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,65 (s, 1 H), 6,31 (s, 1 H), 4,79 - 4,87
(m, 2 H), 4,47 - 4,57 (m, 2 H), 4,09 - 4,16 (m, 2 H), 3,38 (s, 3 H), 3,14 (t, 2 H), 2,86
- 2,95 (m, 2 H), 2,06 - 2,14 (m, 2 H).
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Vi du 24:
(rac)-2-{[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl]metyl}(metyl)oxido-A°-

sulfanyliden]sulfamoyl}etanamin trifloaxetat

Hop chit vi du 24 dugc tao ra trong qué trinh didu ché hop chét vi du 23.

'"H NMR (400 MHz, DMSO-ds) & ppm 9,86 (s, 1 H), 8,68 (d, 1 H), 8,34 (d, 1 H),
7,83 (br. s., 3 H), 7,54 - 7,63 (m, 1 H), 7,09 (dd, 1 H), 6,91 (td, 1 H), 6,64 (s, 1 H),
6,31 (s, 1 H), 4,89 (br. s, 2 H), 4,49 - 4,57 (m, 2 H), 4,10 - 4,16 (m, 2 H), 3,44 (s, 3
H), 3,37 (t, 2 H), 3,11 - 3,21 (m, 2 H), 2,06 - 2,15 (m, 2 H).

Vi du 25:
(rac)-2-aminoetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-A%-

sulfanyliden]carbamat

CH,
|
sZ©

N

N

@)

O N\ _NH,

-171-



25004

Diéu ché chit trung gian 25.1:

(rac)-2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)etyl [{[15,19-diflo-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-A®-sulfanyliden]carbamat

?He’ 0 0
=0
ST
\N/(
O\ U-N
AN
| ~ o
HN N Oj
N | 0
NN
F
F

Trong khi quyén argon, bd sung kali phtalimit (8,84 mg, 0,048 mmol) vao
dung dich chira (rac)-2-cloetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl} (metyl)oxido-
AS-sulfanyliden]carbamat (24 mg, 0,043 mmol; xem Vi du 21) trong DMF (0,5 ml).
Gia nhiét hdn hop phéan tmg dén 80°C va khudy qua dém & nhiét d6 nay. Sau khi 1am
ngudi, tinh ché tryc tiép hdn hop thu duoc bing phuong phap HPLC diéu ché
[Phuong phap 1] va thu dugc san phdm mong muébn (20 mg, 0,03 mmol).

'H NMR (400 MHz, DMSO-ds) & ppm 9,78 (s, 1 H), 8,67 (d, 1 H), 8,33 (d, 1 H),
7,76 - 7,95 (m, 4 H), 7,51 - 7,67 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,58 (s, 1
H), 6,25 (s, 1 H), 4,72 (br. s, 2 H), 4,48 - 4,55 (m, 2 H), 4,17 - 4,25 (m, 2 H), 4,10 -
4,15 (m, 2 H), 3,85 (t, 2 H), 3,19 (s, 3 H), 2,04 - 2,14 (m, 2 H).

Diéu ché thanh pham:

B sung metylamin (50 1, 0,407 mmol, 15 dwong lugng) (dung dich 33%
trong Iuong trong etanol khan) vao dung dich chtra (rac)-2-(1,3-dioxo-1,3-dihydro-
2H-isoindol-2-yl)etyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl } (metyl)oxido-[1°-

sulfanyliden]carbamat (18 mg, 0,027 mmol) trong etanol (0,8 ml) & nhiét do trong
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phong. Gia nhiét hdn hop phan tmg dén 50°C va khudy trong 90 phut & nhiét do nay.
Cb hdn hop phan umg trong chin khéng va tryc tiép tinh ché san phim tho bing
phuong phap HPLC diéu ché [Phwong phap 1]. San phdm mong mudn thu duoc dudi
dang mudi TFA cua n6, sau d6 hoa tan san phdm nay trong etyl axetat va rira bang
dung dich nudc natri bicacbonat. Sau khi tach pha, chiét pha nuéc hai 1an bang etyl
axetat va cac pha hitu co gom lai dugc 1am khd trén natri sulfat, loc, va c¢o trong chan

khong. Thu dugc amin ty do (8 mg, 0,01 mmol).

'H NMR (400 MHz, DMSO-ds) & ppm 9,83 (s, 1 H), 8,68 (d, 1 H), 8,33 (d, 1 H),
7,52 - 7,67 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,61 (s, 1 H), 6,27 (s, 1 H), 4,71 -
4,88 (m, 2 H), 4,44 - 4,63 (m, 2 H), 4,09 - 4,17 (m, 2 H), 3,88 - 3,99 (m, 2 H), 3,27
(s, 3 H), 2,75 (t, 2 H), 2,05 - 2,15 (m, 2 H).

Vi du 26:
2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl|metyl } sulfonyl)etanamin

0
.o

Diéu ché chét trung gian 26.1:
2,6-diclo-4-[(etoxymetoxy)metyl]pyridin

0._O.__CH,
/ﬁ
S
Cl N~ CI

Bb sung timg giot clometyl etyl ete (1,042 ml, 11,235 mmol) vao dung dich

-173-



25004

chra (2,6-diclopyridin-4-yl)metanol (1g, 5,617 mmol; xem Chét trung gian 3.1,
CAS-RN 101990-69-6) va N,N-diisopropyletylamin (3,91 ml, 22,47 mmol) trong
DCE (25 ml) & nhiét do trong phong. Gia nhiét hdn hop phan tng dén 70°C va
khudy trong 1 gi® & nhiét d6 nay.

Sau d6 dap tit hdn hop phan tng bing dung dich nuéc amoni clorua va pha
loang bang DCM. Sau khi tach pha, chiét pha nuéc hai 14n bang DCM. Céc pha hitu
co gom lai dugc lam kho trén natri sulfat, loc va c6 trong chin khong. Thu duoc hop

chét mong muén (1,30 g, 5,34 mmol) ma khong can tinh ché thém.

TH NMR (500 MHz, DMSO-ds) 6 ppm 7,51 (t, 2 H), 4,74 (s, 2 H), 4,64 (s, 2 H), 3,56
(q, 2 H), 1,12 (t, 3 H).

Didu ché chét trung gian 26.2:
3-({6-clo-4-[(etoxymetoxy)metyl]pyridin-2-yl } oxy)propan-1-ol

O O CH

3

NN

~

N
c” N7 o7 >""0oH

B sung timg giot dung dich chira 1,3-propandiol (2,39 ml, 33,037 mmol)
trong THF (10 ml) vao huyén phi chita natri hydrua (330 mg, 8,25 mmol, 60 %
trong dau) trong THF (140 ml) & nhiét d9 trong phong. Khu4y hdn hop phan tng nay
trong 30 phut, sau do b6 sung timg giot dung dich chuta 2,6-diclo-4-
[(etoxymetoxy)metyl]pyridin (1,30 g, 5,34 mmol) trong THF (10 ml) vao d6 & nhiét
do trong phong. Khuiy hdn hop phan tng & diéu kién hdi luu trong 3 gio, trude khi
bd sung thém natri hydrua (330 mg, 8,25 mmol, 60% trong diu) & nhiét @6 trong
phong, do su chuyén héa khong hoan toan. Sau 48 gid khudy trong diéu kién hdi huru,
13m ngudi hdn hop phan ung, dép t&t bang nudc (120 ml) va chiét ba 1an bang etyl
axetat. Sau khi tach pha, cic pha hitu co gom lai dugc 1am kho trén natri sulfat, loc

va ¢b trong chan khong. Tinh ché san phim thd bing phwong phap HPLC diéu ché
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[Phuong phép 1] va thu duge san phdm mong mudn (1,154 g, 4,06 mmol).

'H NMR (400 MHz, DMSO-ds) § ppm 7,01 (s, 1 H), 6,74 (d, 1 H), 4,71 (s, 2 H),
4,55 (s, 2 H), 4,27 (t, 2 H), 3,50 - 3,59 (m, 4 H), 1,84 (quin, 2 H), 1,12 (t, 3 H).

Didu ché chit trung gian 26.3:
4-{2-[3-({6-clo-4-[(etoxymetoxy)metyl|pyridin-2-yl} oxy)propoxy]-4-flophenyl}-5-

flopyridin-2-amin

Trong khi quyén argon, bd sung timg giot diisopropyl azodicarboxylat (1,12
ml, 5,67 mmol) trong THF (3,9 mL) vao hdn hop chta 3-({6-clo-4-
[(etoxymetoxy)metyl]pyridin-2-yl}oxy)propan-1-ol (1,25 g, 4,53 mmol), 2-(2-
amino-5-flopyridin-4-yl)-5-flophenol (1,103 g, 4,96 mmol; Chét trung gian 3.7) va
triphenylphosphin (1,486 g; 5,67 mmol) trong THF (19,5 mL). Khudy hén hop phan
ung qua dém & nhiét do trong phong.

C6 hdn hop phan @ng trong chan khéng va pha loang san phdm thd bang hdn
hop nudc/axetonitril. Tinh ché truc tiép hdn hop thu dugc bang phuong phap HPLC
didu ché [Phuong phap 1] va thu dugc san phdm mong mubdn (1,88 g, 3,58 mmol).

IH NMR (400 MHz, DMSO-ds) & ppm 8,01 (br. s., 1 H), 7,35 (t, 1 H), 7,13 (dd, 1
H), 7,02 (s, 1 H), 6,92 (td, 1 H), 6,73 (s, 1 H), 6,67 (br. s., 1 H), 4,71 (s, 2 H), 4,55 (s,
2H), 4,27 (t, 2 H), 4,18 (t, 2 H), 3,55 (q, 2 H), 2,04 - 2,13 (m, 2 H), 1,11 (t, 3 H).

Diéu ché chit trung gian 26.4:

8-[(etoxymetoxy)metyl]-15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-

(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin
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Trong khi quyén argon, khudy hén hop chia 4-{2-[3-({6-clo-4-
[(etoxymetoxy)metyl]pyridin-2-yl} oxy)propoxy]-4-flophenyl}-5-flopyridin-2-amin
(1,70 g, 3,542 mmol), -clo(2-dixyclohexylphosphino-2'4',6'-triisopropyl-1,1'-
biphenyl)[2-(2'-amino-1,1"-biphenyl)]paladi (II) (223 mg, 0,283 mmol, Aldrich
Chemical Company Inc. CAS-RN 1310584-14-5), 2-(dixyclohexylphosphino)-
2' 4" 6'-triisopropylbiphenyl (135 mg, 0,283 mmol, Aldrich Chemical Company Inc.
CAS-RN 564483-18-7) va kali phosphat (3,76 g; 17,71 mmol) trong toluene (210
ml) va NMP (28 mL) qua dém & 100°C. Sau khi 1dm ngudi, pha lodng hdn hgp phan
mg bing nuéc (170 ml) va loc qua xelit. Chiét hdn hop thu dugc hai 14n bing
MTBE. Céac pha hitu co gom lai dugc 1am kho trén magie sulfat, loc va cd trong
chan khong. Pha lodng cin ¢ bing metanol néng va sau khi 1am ngudi; loc huyén
phit va 1am khé trong diéu kién do chan khong cao. Thu duge 1,16 g (2,57 mmol)

hop chit mong muédn.

'H NMR (500 MHz, DMSO-ds) & ppm 9,64 (s, 1 H), 8,72 (d, 1 H), 8,31 (d, 1 H),
7,55 - 7,62 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,57 (s, 1 H), 6,14 (s, 1 H), 4,71
(s, 2 H), 4,50 (t, 2 H), 4,46 (s, 2 H), 4,12 (t, 2 H), 3,58 (q, 2 H), 2,05 - 2,14 (m, 2 H),
1,15 (t, 3 H).

Diéu ché chét trung gian 26.5 :
[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl]metanol
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Bb sung dung dich HCI dac 37% (1,087 ml, 13,01 mmol) vao dung dich chira
8-[(etoxymetoxy)metyl]-15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin (577 mg, 1,30 mmol) trong
MeOH (60 ml) & nhiét dd trong phong. Gia nhiét hén hop phan tmg dén 60°C va
khudy & nhiét d6 nay trong 15 phit. Sau khi 1am ngudi, c6 hdn hop phan tng trong
chan khong va pha loadng cén c6 trong DCM. Lam kho6 dung dich thu dugc trén natri
sulfat va cd trong chan khong. Lam kho chét rén tach dugc trong diéu kién d6 chan
khong cao dé thu dwgc 536 mg (1,39 mmol) hop chit mong mudn, hop chét nay

duogc st dung ma khdng cén tinh ché thém.

'H NMR (500 MHz, DMSO-de) 8 ppm 9,65 (s, 1 H), 8,75 (d, 1 H), 8,25 - 8,39 (m, 1
H), 7,54 - 7,62 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,55 (s, 1 H), 6,14 (s, 1 H),
4,49 (t, 2 H), 4,40 (s, 2 H), 4,12 (t, 2 H), 2,04 - 2,13 (m, 2 H).

Didu ché chét trung gian 26.6:
[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-ylJmetyl metansulfonat

H,C
o\\s//o
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B& sung timg giot mesyl clorua (30 pul, 0,39 mmol) & 0°C vao dung dich chtra
[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl]metanol (125 mg, 0,32 mmol) va trietylamin
(109 pl, 0,78 mmol) trong THF (6,5 ml). Khudy hén hop phan émg trong 1 gidy &
nhiét do trong phong.

Dép tit hdn hop phén tmg bing dung dich nuéc natri bicacbonat, pha loang
bing nudc va chiét ba 1an bing etyl axetat. Sau khi tach pha, cic pha hitu co gom lai
dugc lam khd trén natri sulfat, loc va cd trong chan khong. Thu dugc 133 mg (0,29'
mmol) hop chit mong muén, sin phém nay duoc st dung ma khoéng can tinh ché

thém.

'H NMR (500 MHz, DMSO-ds) & ppm 9,76 (s, 1 H), 8,71 (d, 1 H), 8,33 (d, 1 H),
7,55 - 7,62 (m, 1 H), 7,09 (dd, 1 H), 6,86 - 6,95 (m, 1 H), 6,60 (s, 1 H), 6,21 (s, 1 H),
5,19 (s, 2 H), 4,52 (t, 2 H), 4,13 (, 2 H), 3,29 (s, 3 H), 2,05 - 2,13 (m, 2 H).

Diéu ché chét trung gian 26.7:
tert-butyl [2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl}sulfanyl)etyl]carbamat

L

s

N7 N0 e,
H CH,

B sung xesi cacbonat (30,9 mg, 0,095 mmol) vao dung dich chira 2-(Boc-
amino)etanthiol (8 pl, 0,047 mmol, CAS-RN 67385-09-5) trong etanol (1 ml). Sau
30 phut khudy & nhiét do trong phong, bd sung timg giot dung dich chua [15,19-
diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl]metyl metansulfonat (20 mg, 0,043 mmol)
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trong etanol (1 ml) vao d6. Khudy hén hop phan tmg trong 48 gid & nhiét d¢ trong
phong.

C6 hdn hop phan tng trong chin khong va pha lodng san phdm thé bing hdn
hop nudc/axetonitril (1 ml). Tinh ché truc tiép hdn hop thu dugc bang phuong phép
HPLC diéu ché [Phuong phap 1] va thu dwoc san phdm mong muén (10 mg, 0,02

mmol).

"H NMR (400 MHz, DMSO-ds) & ppm 9,60 (s, 1 H), 8,71 (d, 1 H), 8,31 (d, 1 H),
7,54 - 7,63 (m, 1 H), 7,08 (dd, 1 H), 6,85 - 6,96 (m, 2 H), 6,54 (s, 1 H), 6,16 (s, 1 H),
4,50 (t, 2 H), 4,12 (br. s., 2 H), 3,61 (s, 2 H), 3,11 (q, 2 H), 2,04 - 2,14 (m, 2 H), 1,38
(s, 9 H).

Diéu ché chét trung gian 26.8:
tert-butyl [2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yllmetyl}sulfonyl)etyl]carbamat

0 O  CH,
N 07 e,
H CH,
|\
=
HN™ N Oj
N7 10
N
F
F

Bé sung axit 3-cloperoxybenzoic (272 mg, 1,21 mmol, t6i da 77%) vao dung
dich chra fert-butyl [2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-
yl]metyl}sulfanyl)etyl]carbamat (300 mg, 0,551 mmol) trong DCM (13 ml) & 0°C.
Sau 30 phut khudy & 0°C, khudy hén hop phan tmg qua dém & nhiét do trong phong.
Dép tit hdn hop phan tng bang dung dich nuéc natri bicacbonat, pha lodng bang
nuéce va chiét hai 14n bang DCM. Sau khi tach pha, c4c pha hitu co gom lai duge lam

khd trén natri sulfat, loc va c6 trong chan khong. Tinh ché san phdm thd bang
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phuong phap HPLC diéu ché [Phuong phap 1] va thu dugc san phdm mong muén
(132 mg, 0,23 mmol).

'H NMR (500 MHz, DMSO-ds) § ppm 9,78 (s, 1 H), 8,69 (d, 1 H), 8,33 (d, 1 H),
7,55 - 7,62 (m, 1 H), 7,09 (dd, 1 H), 7,03 (¢, 1 H), 6,91 (td, 1 H), 6,60 (s, 1 H), 6,24
(s, 1 H), 4,52 (t, 2 H), 4,45 (s, 2 H), 4,09 - 4,16 (m, 2 H), 3,38 (q, 2 H), 3,24 (¢, 2 H),
2,06 - 2,14 (m, 2 H), 1,39 (s, 9 H).

Diéu ché thanh phim

B6 sung dung dich HCI 4N trong dioxan (74 pl, 0,295 mmol) vao dung dich
chira tert-butyl [2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl}sulfonyl)etyl]carbamat (17
mg, 0,029 mmol) trong dioxan (1,1 ml). Gia nhiét hdn hgp phan tng dén 40°C va
khudy trong 4 gi®' & nhiét do ndy. C6 hdn hop phan tng trong chan khong va sau d6
hoa tan mudi véi HCI thu dugc trong DCM va rira bang dung dich nudc natri
bicacbonat. Sau khi tach pha, chiét pha nuéc hai 14n bing DCM va cac pha hitu co
gom lai dugc 1am kho trén natri sulfat, loc, va ¢ trong chan khéng. Thu dugc amin

tu do (11,4 mg, 0,02 mmol).

'H NMR (400 MHz, DMSO-ds) & ppm 9,75 (s, 1 H), 8,69 (d, 1 H), 8,32 (d, 1 H),
7,54 - 7,62 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,61 (s, 1 H), 6,24 (s, 1 H), 4,47 -
4,56 (m, 2 H), 4,44 (s, 2 H), 4,09 - 4,16 (m, 2 H), 3,14 (t, 2 H), 2,98 (t, 2 H), 2,04 -
2,16 (m, 2 H).

Vidu 27:

Axit ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl|metyl} sulfonyl)axetic
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0 o)
S
OH
|\
=
HN N jj
N/I o)
X
F
F

Diéu ché chit trung gian 27.1:
8-(clometyl)-15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-

1,5,11,13-benzodioxadiazaxyclooctadexin

Cl

B6 sung mét giot DMF va thionyl clorua (379 pl, 5,19 mmol) vao dung dich
chira [15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-yl]metanol [xem Chat trung gian 26,5] (200 mg,
0,519 mmol) trong DCM (20 ml). Khudy hdn hop phan ting trong 48 gid & nhiét do
trong phong va sau d6 cd trong chdn khong. Pha lodng can cd bing hexan néng va
loc huyén phu va lam khd trong diéu kién do chan khong cao. Thu duge 140 mg (0,3

mmol) hop chit mong muén.
TH NMR (500 MHz, DMSO-ds) & ppm 9,77 (s, 1 H), 8,70 (d, 1 H), 8,33 (d, 1 H),

7,52 - 7,66 (m, 1 H), 7,09 (dd, 1 H), 6,85 - 6,97 (m, 1 H), 6,62 (s, 1 H), 6,24 (s, 1 H),
4,63 (s,2 H), 4,51 (¢t, 2 H), 4,13 (¢, 2 H), 2,04 - 2,14 (m, 2 H).
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Piéu ché chit trung gian 27.2:
tert-butyl ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-

1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl|metyl} sulfanyl)axetat

O CH,
s .
0"\ CH,
CH,

B6 sung N,N diisopropyletylamin (83 mg, 0,64 mmol) vao dung dich chua 8-
(clometyl)-15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin (65 mg, 0,161 mmol) va tert-butyl sulfanylaxetat
(83 pl, 0,177 mmol, c6 béan trén thi trudong tir Enamine CAS-RN 20291-99-0) trong
DCE (10 ml). Khudy hdn hop phan tng qua dém & nhiét do trong phong, truée khi
bd sung thém tert-butyl sulfanylaxetat (83 pl, 0,177 mmol) va NN
diisopropyletylamin (83 mg, 0,64 mmol), do su chuyén hoa khong hoan toan.

Sau 24 gid khudy, ¢ hdn hop phan ting trong chan khéng va pha lodng san
phim thé bang hén hop nu6c/axetonitril (1 ml). Tinh ché truc tiép hdn hop thu duoc
bing phuong phap HPLC diéu ché [Phuong phép 1] va thu dugc san phdm mong

mubn (54 mg, 0,11 mmol).

'H NMR (400 MHz, DMSO-ds) 5 ppm 9,67 (s, 1 H), 8,70 (d, 1 H), 8,31 (d, 1 H),
7,54 - 7,63 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,53 (s, 1 H), 6,14 (s, 1 H), 4,50
(t, 2 H), 4,12 (t, 2 H), 3,69 (5, 2 H), 3,16 (s, 2 H), 2,04 - 2,14 (m, 2 H), 1,42 (s, 9 H).

Diéu ché chit trung gian 27.3:
tert-butyl ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-

1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl}sulfonyl)axetat
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B& sung axit 3-cloperoxybenzoic (46,7 mg, 0,208 mmol, t6i da 77%) vao
dung dich chura ters-butyl ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,1 3-bénzodioxadiazaxyclooctadexin-8-y1] metyl}sulfanyl)axetat
(48,8 mg, 0,095 mmol) trong DCM (2,3 ml) & 0°C. Sau 30 phut khudy & 0°C, khudy
hén hop phéan tng qua dém & nhiét d6 trong phong. Dap tit hdn hop phan (mg bang
dung dich nuéc natri bicacbonat, pha loang bang nude va chiét hai 1in bing DCM.
Sau khi tach pha, cac pha hitu co gom lai dugc lam kho trén natri sulfat, loc va cd
trong chan khong. Tinh ché san phdm thd bing phuong phap HPLC diéu ché

[Phwong phap 1] va thu dugc san phdm mong mubn (17 mg, 0,03 mmol).

'H NMR (500 MHz, DMSO-ds) 5 ppm 9,80 (s, 1 H), 8,69 (d, 1 H), 8,33 (d, 1 H),
7,55 - 7,62 (m, 1 H), 7,08 (dd, 1 H), 6,85 - 6,94 (m, 1 H), 6,60 (s, 1 H), 6,20 (s, 1 H),
4.49 - 4,56 (m, 4 H), 4,27 (s, 2 H), 4,13 (t, 2 H), 2,05 - 2,16 (m, 2 H), 1,47 (s, 9 H).

Diéu ché thanh pham:

B6 sung dung dich HCI 4N trong dioxan (64 pl, 0,256 mmol) vao dung dich
chita fert-butyl ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yllmetyl}sulfonyl)axetat (14 mg, 0,026
mmol) trong dioxan (0,5 ml). Khuiy hén hop phan tmg trong 48 gir & nhiét dd trong
phong va sau d6 co trong chan khong. Pha lodng san phidm thé bang hdn hop
nuéc/axetonitril (1 ml) va tinh ché truc tiép hdn hop thu dwgc bang phuwong phap
HPLC diéu ché [Phuong phép 2]. Thu dugc hop chit mong mubn (4 mg, 0,01

mmol).
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I'H NMR (500 MHz, DMSO-ds) & ppm 13,54 (br. s., 1 H), 9,78 (s, 1 H), 8,68 (d, 1
H), 8,32 (d, 1 H), 7,52 - 7,63 (m, 1 H), 7,08 (dd, 1 H), 6,90 (td, 1 H), 6,60 (s, 1 H), -
6,20 (s, 1 H), 4,54 (s, 2 H), 4,52 (t, 2 H), 4,27 (s, 2 H), 4,13 (¢, 2 H), 2,05 - 2,14 (m, 2
H).

Bang 1 duéi ddy cung cip khai quat vé cac hop chit duoc md ta trong phan vi du:

Bang 1
Vi du sd Cbng thirc cau tric Tén hop chit
o
sz0
“NH (rac)- 16,20-Diflo-9-[(S-
. metylsulfonimidoyl)metyl]-2,3,4,5-
T‘t :3/1 tetrahydro-12H-13,17-(azeno)-11,7-
NT |N o} (meteno)-1,6,12,14-
%\ benzodioxadiazaxyclononadexin
F
F
.
S
15,19-Diflo-8-[(metylsulfanyl)metyl]-
2 N o 3,4-dihydro-2H,11H-12,16-(azeno)-
PY j 10,6-(meteno)-1,5,11,13-
NN O
. | benzodioxadiazaxyclooctadexin
F
F
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Vi du so

Cong thirc cdu tric

Tén hop chit

15,19-Diflo-8-[(metylsulfanyl)metyl]-
3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin

(rac)-15,19-Diflo-8-
[(metylsulfinyl)metyl]-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-

benzodioxadiazaxyclooctadexin

(rac)-15,19-Diflo-8-[(S-
metylsulfonimidoyl)metyl]-3,4-
dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin
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Vi du s6 Cong thirc cAu triic Tén hop chat
S
S\\/NH 15,19-Diflo-8-[(S-
X metylsulfonimidoyl)metyl]-3,4-

6 dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin; chét
ddng phén dbi anh 1
15,19-Diflo-8-[(S-

N metylsulfonimidoyl)metyl]-3,4-

7 dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin; chét
ddng phan d6i anh 2

O
15,19-diflo-8-[(metylsulfonyl)metyl]-

8 3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin
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Vi du sb Cong thirc ciu tric Tén hop chit

14,18-Diflo-7-[(metylsulfanyl)metyl]-
2,3-dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-

benzodioxadiazaxycloheptadexin

(rac)-14,18-diflo-7-
[(metylsulfinyl)metyl]-2,3-dihydro-
10H-9,5-(azeno)-11,15-(meteno)-
1,4,10,12-

10

benzodioxadiazaxycloheptadexin

(rac)-14,18-diflo-7-[(S-

AN metylsulfonimidoyl)metyl]-2,3-
11 | dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-

benzodioxadiazaxycloheptadexin

-187-




25004

Vidu sb Cong thirc ciu triic Tén hop chat

16,20-Diflo-9-[(metylsulfanyl)metyl]-
2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-

12

benzodioxadiazaxyclononadexin

(rac)-16,20-Diflo-9-
[(metylsulfinyl)metyl]-2,3,4,5-
tetrahydro-12H-11,7-(azeno)-13,17-
(meteno)-1,6,12,14-

13

benzodioxadiazaxyclononadexin

0 (rac)-16,20-diflo-9-[(S-
metylsulfonimidoyl)metyl]-2,3,4,5-
tetrahydro-12H-11,7-(azeno)-13,17-
(meteno)-1,6,12,14-

14

benzodioxadiazaxyclononadexin
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Vi du sb Céng thirc cau tric Tén hop chét
CH
12
S < O
NH (rac)-15,19-diflo-8-[(S-
s metylsulfonimidoyl)metyl]-3,4-
HN jj dihydro-2H,11H-12,16-(azeno)-10,6-
N)\N 0 (meteno)-1,5,11,13-
™ | benzodioxadiazaxyclooctadexin
F
F
™o 0
ST F
>N (rac)-N-[{[15,19-diflo-3,4-dihydro-
F F 2H,11H-12,16-(azeno)-10,6-(meteno)-
16 1,5,11,13-
HN O
)\ j benzodioxadiazaxyclooctadexin-8-
N“N O g
| yl]metyl } (metyl)oxido- A°-
N
sulfanyliden]-2,2,2-trifloaxetamit
F
F
CH,
é;O O
N N\ (rac)-1-[{[15,19-diflo-3,4-dihydro-
AN H CH,
| 2H,11H-10,6-(azeno)-12,16-(meteno)-
17 1,5,11,13-

benzodioxadiazaxyclooctadexin-8-
ylJmetyl}(metyl)oxido-A°-
sulfanyliden]-3-etylure
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Vidu sd

Cong thurc cau trac

Tén hop chit

18

(rac)-N-[{[15,19-diflo-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-A°S-

sulfanyliden]axetamit

19

(rac)-8-[(N,S-
dimetylsulfonimidoyl)metyl]-15,19-
diflo-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin

20

(rac)-etyl [{[15,19-diflo-3,4-dihydro-

4 2H,11H-10,6-(azeno)-12,16-(meteno)-

1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-AS-

sulfanyliden]carbamat
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Vi du s6

Cbng thic céu tric

Tén hop chat

21

(rac)-2-cloetyl [{[15,19-diflo-3,4-
dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-AS-

sulfanyliden]carbamat

22

(rac)-N-[{[15,19-diflo-3,4-dihydro-
2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-AS-

sulfanyliden]metansulfonamit

23

(rac)-2-amino-N-[{[15,19-diflo-3,4-
dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
yl]metyl}(metyl)oxido-AS-

sulfanyliden]etansulfonamit
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Vi du s6 Cong thirc cau tric Tén hop chat
HyG o (rac)-2-{[{[15,19-diflo-3,4-dihydro-
S=~ o +
\}\l_é;/:{N\H ) 2H,11H-10,6-(azeno)-12,16-(meteno)-
Y O 11,5,11,13-
F
24 j<§o benzodioxadiazaxyclooctadexin-8-
F
yl]metyl} (metyl)oxido-A°-
sulfanyliden]sulfamoyl}etanamin
trifloaxetat
CH,
5 ©
S\\N (rac)-2-aminoetyl [{[15,19-diflo-3,4-
O™ \_-NH, dihydro-2H,11H-10,6-(azeno)-12,16-
s | _ (meteno)-1,5,11,13-
HN N o)
j benzodioxadiazaxyclooctadexin-8-
N~ | o ylJmetyl}(metyl)oxido-AS-
X sulfanyliden]carbamat
F
F
@)
\/\
NH, | 2-({[15,19-diflo-3,4-dihydro-2H,11H-
| X 10,6-(azeno)-12,16-(meteno)-
26 1,5,11,13-

benzodioxadiazaxyclooctadexin-8-

yl]metyl } sulfonyl)etanamin

-192-




25004

Vi du s6 Cong thirc ciu tric Tén hop chat

0] 0]

.o |

S

OH
Axit ({[15,19-diflo-3,4-dihydro-
-7 2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-
benzodioxadiazaxyclooctadexin-8-
ylJmetyl}sulfonyl)axetic
Két qua:

Bang 2: Mirc trc ché d6i véi CDK9 va CDK2 ctia cac hop chét theo sang ché
Tri s6 ICso (n(‘Sng d6 e ché & mirc 50% cua mirc tac dung tbi da) dugc biéu thi dudi
don vi nM, “n.t.” c6 nghia 1a cic hop chit di khong dwoc thir nghiém trong thir

nghiém tuong rng.

®: Vidusb

@: CDK9: Thir nghiém CDK9/CycT1 kinaza nhu dugc md ta trong Phuong phép

la. cia phan Céc vt liéu va phuong phép

®: CDK2: Thir nghiém CDK2/CycE kinaza nhu dugc mo ta trong Phuong phap 2,
ctia phan Cac vat liéu va phuong phap

@: Muc d6 chon loc CDK9 so v6i CDK2: ICso (CDK?2) / ICso (CDK9) theo cac
Phuong phép la. va 2a. ciia phin Céc vt liéu va phuong phap

®: CDK9 ATP cao: Thr nghiém CDK9/CycT1 kinaza nhu dugc md td trong
Phuong phéap 1b. ciia phan Céc vét lidu va phuong phap

®: CDK2 ATP cao: Thr nghiém CDK2/CycE kinaza nhu dugc mo ta trong

Phuong phép 2b. clia phan Céc vt lidu va phwong phap
@: Muc d0 chon loc CDK9 ATP cao so véi CDK2 ATP cao: ICso (CDK2 ATP

cao) / ICso (CDK9 ATP cao) theo cac Phuong phép 1b. va 2b. cua phén Céc vat
liéu va phuong phép
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Déng chu y 1a, trong céc thr nghiém CDK9 nhu dugc mo ta trén day trong

Phuong phap la. va 1b. ctia phan Céc vt liéu va phuong phép, luc phén giai dugc

giéi han bing cac ndng d6 enzym, gidi han dudi ddi v6i ICso 1 khoang 1-2 nM trong

thir nghiém CDK9 ATP cao va 2-4 nM trong thir nghiém CDK ATP thip. Péi voi

cac hop chét biu thi ICso trong khoang nay, 4i Iyc chinh x4c dbi véi CDK9 va do d6

do chon loc ddi véi CDK9 so véi CDK2 c¢6 thé tham chi 14 cao hon, tizc la dbi véi

cac hop chét nay, cac hé s6 chon loc dugc tinh trong cac cOt 4 va 7 cua bang 2, duci

ddy, 1a céc tri so toi thiéu, ching c6 thé con cao hon.

Bang 2
@ Cong thirc cu triic @ | 0 @ ® ® @
A,
=0
SSh
1
lj\l\ j/l 29 (212 74 | 1,7 216 | 1253
NN O
. |
F
F
s
S
2
7,3 197,8 | 13,5 | 4,3 640 | 149,6
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Cong thirc cAu tric @ 06 @ ® ® @
oH,
S
6,8 | 41,0 | 6,0 4,6 128 | 28,2
Hs
EN
0]
28 | 4,6 | 1,7 1,6 32,1 19,6
CH
12
S\\/O
NH
| N
~
- 20,0 | 20,8

HN™ N Oj 3,0 2,0 |065]| 0,98
N)\ o)
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Céng thirc cu triic @ O @) ® ® @
CH,
s2©
~NH
301 2,7 | 0,9 1,1 383 | 354
73| 24 | 0,3 2,6 50,4 | 19,5
3,8 150 | 1,3 2,3 33,6 | 14,9
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O] ~ Coéng thirc ciu tric @ | 0 @ ©) ® )
GHs
S
9
18,0(18200({963,7| 65 [>20000{ >307
10
7,3 | 415 | 56,5 | 27,8 | 3500 | 125,7
11
2,5 180 | 72,6 | 3,0 | 2120 | 702
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@® Cong thirc ciu triic @ 0 @ ® ® @
s
S
12
16,5 114 | 6,9 | 11,8 | 890 | 75,7
X
EN
0]
13
4,0 | 16,7 | 42 | 3,2 113 | 353
s
§§:NH
@)
14
48 19,8 | 4,1 | 3,6 162 | 453
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® Cong thirc cu tric @l 00| @& | 6 ® ©)
CH
1
s\\/o
NH
15
T\ _OJ 38| 26 | 68 | 1,9 | 237 |123,6
N °N 0]
]
F
F
o 0
ST F
“N
F F
16
H)N\ Oj 39 (582|148 3,9 | 670 | 172
N
F
F
17 .
44156 | 13| 2,7 | 359 | 13,5
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O] Cong thirc cAu tric @ | 06 @ ® ® ©)
CH
[ 3 O
sT0
N
CH,
18
49| 82 | 1,7 | 2,9 | 63,2 | 21,7
19
531541 29 1,9 159 | 81,7
CH,
ko p
\\N/[<
0\
AN CH,
20 ‘
53 (11,7 22 | 34 | 44,6 | 13,2
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O, Cong thirc ciu truc @ @ ® ® @
CH,
éﬁ() o
°N
0™ \__cl
| ~
21
HNE N Oj 73116 1,6 | 59 | 748 | 127
NZ | 0
NN
F
F
22
531193 (37| 27 | 195 | 716
23
871302135 39 | 272 | 6955
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@ Céng thirc cAu triic @] d @ ©, ® @
24
13,5 6,2 1,8 166 | 90,4
25
56 | 1,3 | 3,0 18 6,1
@)
TONH,
26 | —
HN N -Oj 59| 10 | 1,7 | 3,4 | 43,7 | 13,0
N/| O
N
F
F
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@ Céng thirc cAu tric @ 0 @ ® ® @
O O
l_O
S 7
OH
| X
27

291 23 | 0,8 1,7 6,3 3,7

Céc bang 3a va 3b: Muc trc ché su ting sinh cac té bao HeLa, HeLa-MaTu-ADR,
NCI-H460, DU145, Caco-2, B16F10, A2780 va MOLM-13 cua céc hop chét theo
sang ché, dugc xac dinh nhu duoc md ta trong Phuong phap 3 cua phan Cac vat liéu
va phuong phép. T4t ca cac tri s ICso (ndng d9 e ché & mirc 50% ciia mirc tac dung
tbi da) dugc biéu thi duéi don vi nM, “n.t.” ¢6 nghia 14 cac hgp chét da khong dugc
thir nghiém trong thir nghiém twong Gng.

Vi du sb

Mirc trc ché su ting sinh té bao HeLa

Mikc trc ché su ting sinh té bio HeLa-MaTu-ADR

Mirc trc ché su tang sinh té bao NCI-H460

Mirc trc ché su tang sinh té bao DU145

Mitc trc ché sy tang sinh té bao Caco-2

Mirc trc ché su ting sinh té bao B16F10

‘ Miic trc ché sy ting sinh té bao A2780
(9): Mirc trc ché sy ting sinh té bao MOLM-13

@9000000

Bang 3a: Cac chi dinh dugc biéu thi bing cac dong té bao

Dong té bao Ngudn Chi dinh
HelLa ATCC Khéi u cb tir cung ctia ngudi
HelLa-MaTu-ADR EPO-GmbH , , .
Ung thu ¢0 tr cung khéng da thudc ctia nguoi
Berlin
NCI-H460 ATCC Ung thu phdi khong phai té bao nhé cia
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nguoi
Ung thu tuyén tién 1iét khong phu thudc
DU 145 ATCC
hormon cia ngudi

Caco-2 ATCC Ung thu dai truc trang & nguoi

B16F10 ATCC U hic séc t6 cta chudt

A2780 ECACC Ung thu budng trimg ciia ngudi
MOLM-13 DSMZ Bénh bach cau cép dong tiy cia nguoi

Bang 3b: Mic e ché su tang sinh

0] Cbng thirc cdu tric @l 6 | ® | 6|6 |0 ©
oA,
sz0
“NH
1
H/I\t :3/1 8 [nt. [20] 10| 9 | 14 nt.| 4
NN O
. |
F
F
o
S
2
Ij\l\ jJ 62 | 77 | 56 [111] 30 | 167 |n.t.|n.t.
N~ |N O
NN
F
F
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Céng thirc cAu tric @ | ® |66 |0 ©)
THs
S
86 | 70 | 39 | 88 |<30| 81 |n.t.|nt.
4 |10 |12 {11 | 10 | 14 |nt.|nt.
2 |nt. | 6| 4|44 nt|2
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Cong thirc cu triic @ ® |6 |® ©
CH,
s2°
NH
31 141 4 |5 n.t.|n.t.
31 171 5 6 n.t.|n.t.
12 20 | 17 | 11 n.t.|n.t.
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® Cong thire ciu triic @ 0 | ®|6 |6 |0 ©)
M
S
9
nt | nt [nt |nt |811|nt |nt.|n.t.
10
195| 476 |393 (324|584 |410 |n.t.|n.t.
11
94 | 185 | 186|159 (158|200 |n.t.|n.t.
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0) Cong thirc cdu triic @ 6 @ 6|6 |0 ©)
THs
S
12
281 | 207 | 63 |218| 61 [343 (115|n.t.
13
nt. | 31 |33 |30 ]| 22| 30 [nt.|nt.
14
11| 20 |19 | 16 | 13 | 22 |n.t|n.t.
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O, Cong thirc ciu tric @| O

15

30

17

17

23

n.t.

n.t.

16

l-j\l\ _OJ 10| 12
N °N 0

X

F

26

17

15

18

n.t.

n.t.

17
11| 25

31

36

21

n.t.

n.t.

n.t.
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® Cong thirc ciu triic @l 0 | ® 6|6 |0 ©
18

10 | 10 | 27 | 26 | 14 | n.t. |n.t.|n.t.
19

31| 38 |49 | 78 | 33 | nt. |n.t.|n.t.

0\
CH,

20

26 | 30 | 35|55 | 24 | nt. |nt. nt.
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@ Céng thirc cAu tric @ 03 | ® 6|6 |0 9
21

11| 15 | 28 | 31 | 16 | nt. |nt.nt.
22

17 1 20 | 36 | 40 | 27 | nt. |nt.|n.t.
23

57 | 396 |741 833|422 | n.t. n.t.|nt.
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©0) Céng thirc cdu tric @| @ ® |6 |60 ©
24

82 | 210 |391|387|267 | nt. |n.t.|n.t.
25

14 | 32 |109|123| 47 | nt. |nt.|nt.
26

105 | 298 |395 (386|329 | nt. |n.t.|n.t.
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® Céng thirc ciu tric @0 |®|6|6|0
Tof
s,
N
27 | —
HN™ °N Oj 1050( 1280 {3040|3360(2100| n.t. |n.t.
N7 10
N
F

Béang 4: Kha ning thim Caco-2 cia cac hop chét theo sang ché, dugc xac dinh nhu
dugc mb ta trong Phuong phap 5 ctia phin Cac vt liéu va phuwong phép.

Vi du sb

Nong d9 ctia hgp chit thir nghiém dugc bidu thi dudi don vi pM.

Papp A-B (Mari) dugc biéu thi duéi don vi [nmy/s]

Papp B-A (Mari) dugc bidu thi dudi don vi [nm/s]

Ty s6 thoat (Papp B-A / Papp A-B)

©O0eQ

Béang 4

O] Cong thirc chu tric @6 | @ |06

CH,
|/o

S/
SNH

'j‘l\ j/l 2 |138,6]196,6| 1,4
N "N 0]
N
F
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@ Céng thirc cAu tric ® | @ |6
20
S<
NH
5
47 | 43 0,91
8
67 | 55 10,8
17
87 | 88 | 1
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O] Cong thirc ciu tric | ® |06
H,C
\
=0
S/
\\ 'éj
N—ﬁ—CH3
] °
22
82 | 126 | 1,5
NH,
23
6 |442169,7
25
4 1262 |74,5
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@ Cong thirc cdu tric @0 | ® |6
O
Lo
NH,
X
26 |

Bang 5: P 6n dinh & cac té bao gan chudt va ti, & chudt sau khi dung lidu trong
tinh mach nhu dugc x4c dinh bing Phuong phép 6, va Phuong phéap 7, nhu dugc mod

ta trong phan C4c vat liéu va phuong phap.

®: Vidusb

@: D0 sinh kha dung qua dudng miéng t6i da tinh dugc (Fmax) dwa trén sb lidu do
On dinh & cac t€ bao gan chudt.

®  ti: thoi gian ban thai cubi ciing (tinh theo gid) theo thir nghiém in vivo sau khi
dung li€u bolus trong tinh mach cho chuot.

Bang 5
@ Cong thic ciu tric @ ®
*,
=0
S\\NH
1
Fj\l\ j/l 69% 2,2 gio
N~ |N @)
X
F
F
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CH,
I/O
S
NH
5
62% 7,2 gid
15
76% 4,9 gioy

Bang 6: Hang s phan ly cin bang Kp [1/s], hing s téc d6 phén ly ko [1/s], va thoi
gian luu tai dich [phut] nhu dwgc x4c dinh bing Phuong phap 8, nhu duge md ta
trong phin Cac vat liéu va phuong phap.

®: Vidusd

@: Hiang sb phan ly can bang Kp [1/s]
®: hing sb téc d6 phan ly kos[1/5]

@: Thoi gian luu tai dich [phut]
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Bang 6
0 Céng thirc ciu tric @ ® @
&
sz0
F ~NH
1 H/I\t :)/1 <5,0E-5 >333
N °N (e}
|
F
F
€
S
3 <5,0B-5 | >333
4
<5,0E-5 | >333
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Céng thirc ciu triic @ ® @
CH
I 3
s°
NH
3,90E-10 | 9,30E-05| 179,2
<5,0E-5 >333
<5,0E-5 >333
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©) Cong thirc ciu triic @ ® @)
CH
13
s\(o
0
8
<5,0E-5 | >333
CH,
S
| AN
e N~
9 HN™ °N” 70 6,70E-10 |2,40E-04| 69.4
N)\l o->
%/
F
F
o
Ss
0
10
2,00E-09 |2,45E-03| 6.8
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® Céng thirc cu triic @ ® @
1 8.40E-09 |2,90E-03| 5.7
12 <5.0E-5 | >333
GHs
Ss
0
13 <50B-5 | >333
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@ Cong thirc cAu triic @ ® @
i,
S\\=NH
O
| X
14

<5,0E-5 >333

15 'j“\ ‘OJ <50E-5 | >333
~ N 0o
NN
F

F
™o 0
S\(NJ?(F
FF

16

H)N\ _OJ <5,0E-5 | >333
N °N 0

NS

F

Céc hang sb téc dd phan ly duéi SE-5 s 1a khong thé phan giai dugc bang
thtr nghiém hién tai va dugc béo céo 1a < 5E-5 s

Thoi gian lvu kéo dai clia cac chat tic ché CDK9 vong 16n theo sang ché dugc
cho 12 s& din dén tac dung wc ché kéo dai dbi vé6i viéc truyén tin higu CDK9, sau
cing 13 gop phén vao su lién két v6i dich kéo dai va gop phan vao hiéu qua chdng
khdi u.
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YEU CAU BAO HO

1. Hop chét c¢6 cong thirc chung (I):

R
A
2
od
=
SO
N7 IY o—L
NS
R3
F
R4
(1) ,
trong do6:
A 12 nhém héa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0),-,
-S(=0)(=NR°)-;

L 1a nhém C,-Cs-alkylen,

trong d6 nhém nay tity ¥ duoc thé bang:

(i) mot phan tir thé dugc chon tir hydroxy, C2-Cs-alkenyl, C,-Cs-alkynyl,
Cs3-Cs-xycloalkyl, hydroxy-Ci-Cs-alkyl, -(CH2)NR°R’, va/hoic

(ii) mot hoic hai hodc ba phéan tir thé, gidng hodic khac nhau, duge chon tir
halogen va C;-Cs-alkyl,

v6i didu kién 12 nhém Cp-alkylen khong dugc thé bing nhom hydroxy,

hodc trong do:

mot nguyén tir cacbon cia nhém C»>-Ce-alkylen néu trén tao ra vong ba hodc

bdn canh cung v4i nhom héa tri hai ma n6 li€n két, trong d6 nhém hoa tri

hai nay dugc chon tir -CH2CH»-, -CH2CH2CH>-, -CH2OCH>-.

X,Y 1a CH hoidc N véi diéu kién 12 mot trong s6 X va Y 1a CH va mét trong sd

XvaYlaN;
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RS

RS, R’
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la nhém dugce chon tir Ci1-Ce-alkyl-, C3-Cg-alkenyl, C3-Cs-alkynyl, C3-Cs-
xycloalkyl-, heteroxyclyl-, phenyl, heteroaryl, phenyl-Ci-Cs-alkyl- va
heteroaryl-C;-Cs-alkyl-,

trong d6 nhém nay tiy y duoc thé bing mdt hoic hai hodic ba phan tir thé,
gidng hoic khac nhau, dwoc chon tir nhém bao gdm hydroxy, xyano,
halogen, C1-Cs-alkyl-, halo-C;-Cs-alkyl-, C1-Cg-alkoxy-, C1-Cs-floalkoxy-, -
NH>, alkylamino-, dialkylamino-, axetylamino-, N-metyl-N-axetylamino-,
cac amin vong, -OP(=0)(OH)., -C(=0)OH, -C(=O)NHz;

la nhém dugc chon tr nguyén tr hydro, nguyén tir flo, nguyén tir clo,
nguyén tir brom, xyano, Ci-Csz-alkyl-, C1-Cs-alkoxy-, halo-Cy-Cs-alkyl-, Ci-
Cs-floalkoxy-;

doc 1ap véi nhau 1a nhom duge chon tir nguyén tr hydro, nguyén ti flo,
nguyén tr clo, nguyén tr brom, xyano, C;-Cs-alkyl-, Ci-Csz-alkoxy-, halo-
C1-Cs-alkyl-, C;1-Cs-floalkoxy-;

12 nhém dugc chon tir nguyén tt hydro, xyano, -C(=0)R3, -C(=0)ORS, -
S(=0):R®, -C(=0)NRR’, C;-Cs-alkyl-, C3-Cr-xycloalkyl-, heteroxyclyl-,
phenyl, heteroaryl,

trong d6 nhom C;-Ce-alkyl, C3-Cr-xycloalkyl-, heteroxyclyl-, phenyl hozc
heteroaryl nay tiy y duoc thé bing mot, hai hoic ba phén tir thé, gidng hodc
khac nhau, duge chon tir nhém bao gdm halogen, hydroxy, xyano, C1-Cs-
alkyl-, C1-Csz-alkoxy-, -NH>, alkylamino-, dialkylamino-, axetylamino-, N-
metyl-N-axetylamino-, cdc amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-;

ddc 18p v6i nhau 1a nhém duge chon tr nguyén tir hydro, C;-Cs-alkyl-,
Cs3-Cr-xycloalkyl-, heteroxyclyl-, phenyl, benzyl va heteroaryl,

trong d6 nhom Ci-Ce-alkyl-, Cs3-Cs-xycloalkyl-, heteroxyclyl-, phenyl,
benzyl hoidc heteroaryl nay tity y dugc thé bing mot, hai hoic ba phan tir
thé, giéng ho#c khac nhau, duoc chon tir nhém bao gém halogen, hydroxy,
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Ci-Cs-alkyl-,  Ci-Cs-alkoxy-, -NH, alkylamino-, dialkylamino-,
axetylamino-, N-metyl-N-axetylamino-, cAc amin vong, halo-Ci-Cs-alkyl-,
Ci-Cs-floalkoxy-, hodc

RS va R’, cuing v6i nguyén tir nito ma chiing lién két, tao ra amin vong;

RS 1a nhém dugce chon tir Ci-Ce-alkyl-, halo-Ci-Cs-alkyl-, C3-C-xycloalkyl-,
heteroxyclyl-, phenyl, benzyl va heteroaryl,
trong d6 nhém nay tity ¥ dugc thé bang mot, hai hodc ba phén tir thé, gibng
hozc khac nhau, dugc chon tir nhém bao gdm halogen, hydroxy, Ci-Cs-
alkyl-, Ci-Cs-alkoxy-, -NH>, alkylamino-, dialkylamino-, axetylamino-, N-
metyl-N-axetylamino-, cdc amin vong, halo-C;-Cs-alkyl-, C1-Cs-floalkoxy-,

hodc chat ddng phan db6i 4nh, chit ddng phan khong d6i quang, mudi, solvat hodc mudi

cua solvat ctia chung.
2. Hop chét c¢6 cong thirc chung (I) theo diém 1, trong do:

A 1a nhém hoéa tri hai dwgc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0)s-,
-S(=0)(=NR®)

L 14 nhém C,-Cs-alkylen,
trong d6 nhém nay tily y dwoc thé bing mot phan tr thé duge chon tur
hydroxy, C3-Cs-xycloalkyl, hydroxy-Ci-Cs-alkyl, -(CH2)NRCR’,
va tlly ¥ bang mdt hodc hai hodc ba phan tir thé bd sung, giéng hodc khac nhau,
dugc chon tir halogen va Ci-Cs-alkyl,
v6i didu kién 12 nhém Ca-alkylen khong dugc thé bing nhém hydroxy,

X,Y 1a CH hoidc N véi diéu kién 1a mot trong s6 X va Y 1a CH va mot trong s6 X

vaYlaN;

R!  1a nhém dugce chon tir Ci-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl va phenyl-Ci-
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Cs-alkyl-,

trong d6 nhém nay tiy y duoc thé bang mot hodc hai hodc ba phan tir thé, giéng
hodc khac nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen, C1-Cs-
alkyl-, flo-Ci-Cz-alkyl-, C;-Cs-alkoxy-, Ci1-Ca-floalkoxy-, -NH, alkylamino-,
dialkylamino-, cAc amin vong, -OP(=0)(OH),, -C(=O)OH, -C(=O)NHp;;

R?  1anhém duoc chon tir nguyén tir hydro, nguyén tir flo, nguyén ti clo, nguyén tir
brom, xyano, Ci-Cz-alkyl-, C1-Cz-alkoxy-, flo-Ci-Cz-alkyl-, C1-Ca-floalkoxy-;

R3, R* doc 14p voi nhau 12 nhém duge chon tir nguyén tir hydro, nguyén tir flo, nguyén
tr clo, nguyén tr brom, xyano Ci-Cz-alkyl-, Ci-Cr-alkoxy-, flo-C;-Cz-alkyl-,
Ci1-Ca-floalkoxy-;

R5 13 nhém dugc chon tir nguyén t& hydro, xyano, -C(=O)R®, -C(=O)ORS, -
S(=0)R?, -C(=0)NRR’, C;-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl,
trong d6 nhém Ci-Ce-alkyl, C3-Cs-xycloalkyl- hodc phenyl nay tuy y dugc thé
bang mét, hai hoic ba phﬁn tir thé, giéng hoac khac nhau, dugc chon tir nhém
bao gdm halogen, hydroxy, xyano, Ci-Cs-alkyl-, Ci-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, cdc amin vong, flo-C;-C»z-alkyl-, C;-Cs-floalkoxy-;

RS, R7 doc lap v6i nhau 1a nhém duge chon tir nguyén t& hydro, Ci-Ce-alkyl-,
Cs-Cs-xycloalkyl-, phenyl va benzyl,
trong d6 nhom Ci-Ce-alkyl-, C3-Cs-xycloalkyl-, phenyl hodc benzyl nay tuy y
duoc thé béng mot, hai hodc ba phén tir thé, giéng hodc khac nhau, dugc chon tir
nhém bao gdbm halogen, hydroxy, Ci-Cs-alkyl-, C;-Cs-alkoxy-, -NHa,
alkylamino-, dialkylamino-, cac amin vong, flo-C;-Cz-alkyl-, C;-Cs-floalkoxy-,
hodc

R® va R’, ciing v&i nguyén tir nito ma ching lién két, tao ra amin vong;

R® 13 nhém duge chon tir Ci-Ce-alkyl-, flo-Ci-Cs-alkyl-, C3-Cs-xycloalkyl-, phenyl
va benzyl,

-226-



25004

trong d6 nhém nay tiy ¥ duoc thé bang mot, hai hoic ba phan tir thé, giéng hodc
khac nhau, dugc chon tir nhém bao gdm halogen, hydroxy, Ci-Cs-alkyl-, C1-Cs-
alkoxy-, -NHp, alkylamino-, dialkylamino-, cdc amin vong, flo-C;-Cz-alkyl-, C;-
Ca-floalkoxy-,

hodc chét ddng phéan dbi anh, chat ddng phan khong dbi quang, mubi, solvat hodic mudi

cda solvat cua chiing.

3. Hop chit c¢6 cong thirc chung (I) theo diém bt ky trong sb cac diém 1 hoic 2,
trong do:
A 12 nhém hoa tri hai dugc chon tir nhém bao gdm -S-, -S(=0)-, -S(=0),-,
-S(=0)(=NR’)-;
L 1a nhém C»>-Cs-alkylen,
trong d6 nhom nay tuy y dugce thé bang:
(iii) mot phan tr thé dugc chon tir C3-Cs-xycloalkyl va hydroxymetyl-,
va/hoic
(iv) mdt hodc hai phan tir thé bd sung, gidng hodc khac nhau, duge chon tir
C1-Ca-alkyl,
X,Y 1a CH hoic N véi didu kién 12 mét trong s6 X va Y 1a CH va mot trong s6 X
vaY laN;
R! 1a nhom dugce chon tir C1-Cy-alkyl-, C3-Cs-xycloalkyl- va phenyl,
trong d6 nhém nay ty y dugc thé bing mot hodc hai hoic ba phan tir thé,
giéng hodc khic nhau, dugc chon tir nhém bao gdm hydroxy, xyano, halogen,
C1-Cz-alkyl-, C1-Cz-alkoxy-, -NHa, -C(=O)OH;
R? 1a nhém dugc chon tir nguyén tr hydro, nguyén tr flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;
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R3 1a nhém dugc chon tir nguyén tir hydro, nguyén tr flo, nguyén tir clo, xyano,

metyl, metoxy-, triflometyl-, triflometoxy-;
R* 1a nguyén tr hydro hodc nguyén tir flo;

R’ 12 nhém dugc chon tir nguyén ti hydro, xyano, -C(=O)NR®R’, -C(=O)RS,
-C(=0)OR&, -S(=0):R?, Ci-Cs-alkyl-,
trong d6 nhém Ci-Cs-alkyl- ndy tiy y dwoc thé bang mot phan tir thé duoc
chon tir nhém bao gdbm halogen, hydroxy, xyano, Ci-Cs-alkoxy-, -NHa,

alkylamino-, dialkylamino-, cdc amin vong;

RS, R7 ddc 1ap voi nhau 1a nhém duge chon tir nguyén tir hydro, Ci-Cs-alkyl- va Cs-
Cs-xycloalkyl-,
trong d6 nhém C;-Cy-alkyl- hodc C3-Cs-xycloalkyl- nay tuy y dugc thé bang
mot hodc hai phé“ln tir thé, giéng hodc khéc nhau, dugc chon tir nhém bao gém
hydroxy, Ci-Cz-alkyl-, Ci-Cz-alkoxy-, -NHa, alkylamino-, dialkylamino-, cac
amin vong, hodc

R® va R, cing v6i nguyén ti nito ma chiing lién két, tao ra amin vong;

R® 13 nhéom dugc chon tir Ci-Cs-alkyl-, flo-C;i-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl,
trong d6 nhém nay tiy ¥ dugc thé bang mot phan tr thé dugce chon tir nhém
bao gdm halogen, hydroxy, Ci-Cz-alkyl-, C1-Cz-alkoxy-, -NHa,

hoic chit ddng phan dbi anh, chit dong phan khong d6i quang, mudi, solvat hoc mudbi

cua solvat ciia chung.

4. Hop chét c6 cong thirc chung (1) theo diém bét ky trong s6 cac diém 1, 2 hoic 3,

trong do:

A 12 nhém héa tri hai duge chon tir nhém bao gdm -S-, -S(=0)-, -S(=0).-,
-S(=0)(=NR®)-
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1a nhém C,-Cs-alkylen;
12 CH hoic N véi didu kién 12 mot trong s6 X va Y 13 CH va mét trong sd X

vaYlaN;

1a nhém dugce chon tir Ci-Cs-alkyl-,

trong d6 nhdm nay tuy y dugce thé bing mot hodc hai hodc ba phén tir thé,
gidng hoic khac nhau, dugc chon tir nhém bao gdm hydroxy, Ci-Cs-alkoxy-, -
NHa, -C(=0)OH;

1a nguyén tir hydro;

1a nhém dugce chon tir nguyén tir hydro, nguyén tir flo;

1a nguyén tir hydro;

132 nhém duoc chon tir nguyén ti hydro, xyano, -C(=O)NR®R’, -C(=O)R¢,
-C(=0)OR8, -S(=0):R?, C1-Cs-alkyl-,

doc 18p véi nhau 12 nhém duge chon tir nguyén tir hydro, Ci-Cs-alkyl- va Cs-
Cs-xycloalkyl-, hodc

RS va R’, cling v6i nguyén tit nito ma ching lién két, tao ra amin vong;

RS

12 nhom dugc chon tir Ci-Cs-alkyl-, flo-Ci1-Cs-alkyl-, C3-Cs-xycloalkyl- va
phenyl,

trong d6 nhém nay tiy ¥ dugc thé bang mot phan tir thé dugc chon tir nhém
bao gém halogen, hydroxy, Ci-Cz-alkyl-, C1-Cz-alkoxy-, -NHa,

hoidc chit ddng phan dbi anh, chit ddng phén khong d6i quang, mudi, solvat hozc mudi

cua solvat cua chung.

5. Hop chét c6 cong thirc chung (I) theo diém bat ky trong s6 cac diém 1 dén 4, trong

L

do:

la nhom Cs-Cs-alkylen,
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hodc chit ddng phan d6i anh, chit ddng phan khéng ddi quang, mudi, solvat hozc mubi
cla solvat cta chung.

6. Hop chét c6 cong thirc chung (I) theo diém 1, trong do:

A 1A nhém hoa tri hai dwgc chon tr nhém bao gbm -S(=0)-,
-S(=0)(=NR?)-;

L 1a nhém Cs-Cy-alkylen;

X,Y 1a CH hodc N véi didu kién 12 mot trong s6 X va Y 1a CH va mdt trong s6 X
vaYlaN;

R! 1a nh6m metyl,;

R? 12 nguyén tt hydro;

R3 1a nhém dugc chon tir nguyén tir hydro, nguyén tr flo;

R* 12 nguyén tir hydro;

R’ 12 nhém duwoc chon tir nguyén t hydro, -C(=O)NRR’, -C(=O)RS,
-C(=O)OR8, -S(=0):R8, C;-Cs-alkyl-,

RS, R” doc lap véi nhau l1a nhém duge chon tir nguyén tir hydro, Ci-Cz-alkyl-;

R® 1a nhém C;-Cs-alkyl-,

hodc chit ddng phan d6i anh, chét ddng phan khong d6i quang, mudi, solvat hoic mubi

cda solvat cia chung.
7. Hop chit c6 cong thirc chung (I) theo diém bét ky trong s cac diém 1 dén 6, trong
do:
R!  1a nhém metyl;

hodc chit ddng phan dbi anh, chit ddng phan khéng ddi quang, mubi, solvat hoic mudi

cua solvat ctia chung.
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8. Hop chit c6 cong thirc chung (I) theo diém bét k¥ trong s cac diém 1 dén 7, trong
do:

R? 1a nguyén ti flo, va

R* 1a nguyén tt hydro,

hodc chit ddng phan dbi anh, chat ddng phan khong dbi quang, mudi, solvat hozic mubi

cua solvat cta ching.

9. Hop chét c6 cong thirc chung (I) theo diém bt ky trong s6 cac diém 1 dén 8, trong
do:
R?  languyén tir hydro,

hoic chit ddng phan déi anh, chit dong phan khong ddi quang, mudi, solvat hodc mubi

cua solvat ctia chiing.

10. Hop chét c6 cong thire chung (I) theo diém 1, trong d6:

A 12 nhém hoa tri hai dwge chon tir nhém bao gdm -S(=0),-, -S(=0)(=NR®)-;

L 12 nhém -CH>CH>CH>-;

X,Y 1a CH hoic N véi didu kién 12 mét trong s6 X va Y 1a CH va mot trong sé X
vaYIlaN;

R! 12 nhém metyl-;

R? 14 nguyén tt hydro;

R3 12 nguyén ti flo;

R* 1a nguyén ti hydro;

R’ 12 nhém duoc chon tir nguyén tir hydro, -C(=O)NRR’, -C(=O)R?, -C(=0)OR?,
-S(=0).R?, metyl-,
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RS  lanhémetyl;
R’ 12 nguyén tir hydro;
RS 1anhém Ci-Co-alkyl-,

ho#c chit dong phan dbi anh, chit ddng phan khong d6i quang, mudi, solvat hozic mubi

cua solvat cia ching.

11. Hop chét theo diém 1, trong d6 hop chét nay 1a:

- (rac)-1 6,20-Diﬂo-9-[(S-metylsulfonirhidoyl)metyl]-2,3 ,4,5-tetrahydro-12H-
13,17-(azeno)-11,7-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;

- 15,19-Diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;

- 15,19-Diflo-8-[(metylsulfanyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13 -benzodioxadiazaiyclooctadexin; '

- (rac)-15,19-Diflo-8-[(metylsulfinyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;

- (rac)-15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-
(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;

- 15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chét déng phéan dbi
anh 1;

- 15,19-Diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-
12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin; chét déng phéan d6i
anh 2;

- 15,19-diflo-8-[(metylsulfonyl)metyl]-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;

- 14,18-Diflo-7-[(metylsulfanyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-
(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin,;

- (rac)-14,18-diflo-7-[(metylsulfinyl)metyl]-2,3-dihydro-10H-9,5-(azeno)-11,15-

(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin;
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(rac)-14,18-diflo-7-[(S-metylsulfonimidoyl)metyl]-2,3-dihydro-10H-9,5-
(azeno)-11,15-(meteno)-1,4,10,12-benzodioxadiazaxycloheptadexin;
16,20-Diflo-9-[(metylsulfanyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-16,20-Diflo-9-[(metylsulfinyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-(azeno)-
13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-16,20-diflo-9-[(S-metylsulfonimidoyl)metyl]-2,3,4,5-tetrahydro-12H-11,7-
(azeno)-13,17-(meteno)-1,6,12,14-benzodioxadiazaxyclononadexin;
(rac)-15,19-diflo-8-[(S-metylsulfonimidoyl)metyl]-3,4-dihydro-2H,11H-12,16-
(azeno)-10,6-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-12,16-(azeno)-10,6-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl } (metyl)oxido-AS-
sulfanyliden]-2,2,2-trifloaxetamit;
(rac)-1-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl} (metyl)oxido-\A°-
sulfanyliden]-3-etylure;
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-A°-
sulfanyliden]axetamit;
(rac)-8-[(N,S-dimetylsulfonimidoyl)metyl]-15,19-diflo-3,4-dihydro-2H,11H-
10,6-(azeno)-12,16-(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin;
(rac)-etyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-A°-
sulfanyliden]carbamat;

(rac)-2-cloetyl [{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylJmetyl} (metyl)oxido-A°-
sulfanyliden]carbamat;
(rac)-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yl]metyl} (metyl)oxido-AS-
sulfanyliden]metansulfonamit;

(rac)-2-amino-N-[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
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(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl } (metyl)oxido-
\S-sulfanyliden]etansulfonamit;

- (rac)-2-{[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-
1,5,11,13-benzodioxadiazaxyclooctadexin-8-yllmetyl } (metyl)oxido-AS-
sulfanyliden]sulfamoyl}etanamin trifloaxetat;

- (rac)-2-aminoetyl[{[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-
(meteno)-1,5,11,13-benzodioxadiazaxyclooctadexin-8-ylmetyl } (metyl)oxido-
\S-sulfanyliden]carbamat;

- 2-({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-
benzodioxadiazaxyclooctadexin-8-ylJmetyl} sulfonyl)etanamin;

- axit ({[15,19-diflo-3,4-dihydro-2H,11H-10,6-(azeno)-12,16-(meteno)-1,5,11,13-

benzodioxadiazaxyclooctadexin-8-yl|metyl} sulfonyl)axetic;

hozc chit ddng phan d6i anh, chit ddng phan khéng d6i quang, mudi, solvat hoic

muodi cua solvat cua ching.

12. Dugc phdm két hop chira hop chét theo diém bét ky trong sé cac diém tir 1 dén
11 két hop véi it nhit mot hosc nhiéu thanh phz‘?m hoat tinh khac dugc chon tir chit
alkyl hoa, cac chit chdng chuyén hoa, cac chit chéng khéi u c6 ngudn gbe thuc vat,
céc chét tri 1iéu hormon, céac chét (e ché topoisomeraza, cac dan xuét camptothexin,
céc chét e ché kinaza, cac thudc hudng dich, cac khang thé, cac interferon va/hoic
céc chét cai bién déap ng sinh hoc, cac hop chét chdng tao mach, cac khang thé, cac
chit trc ché VEGF, céc chét trc ché EGFR (HER1), céc chét tc ché HER2, cac chét
ttc ché mTOR, céc chit trc ché c-Met, céac chit tc ché PI3K va AKT, cac chét trc ché
CDK, céc chit trc ché cac diém kiém tra hé thoi va cac chit chdng gian phan hudng
dich, cic chét tc ché HDAC, cac chit Gc ché HSP90 va HSP70, céc chit e ché
proteasom, CAac chit ttc ché serin/threonin kinaza, cic chit wc ché farnesyl
transferaza, cac chit trc ché tyrosin kinaza, cac chét chu van thu thé vitamin D, céc
chét tc ché Bcl-2 protein, tap hop céac chat dbi khang thu thé biét hoa 20, cac chét tc
ché ribonucleotit reductaza, cac chit chii vin phéi tir thu thé 1 gay chét t& bao theo
chwong trinh hoai tir khdi u, cac chit dbi khang thu thé 5-hydroxytryptamin, cac chét -

trc ché integrin, cac chat doi khang thu thé androgen, cdc chat (rc ch€ aromataza, cac
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chat rc ché nén metalloproteinaza, va cic chat chong ung thu khac.

13. Duoc phdm chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 11 két
hop véi té dugc tro, khong doc, duge dung.

14. Hop chét c6 cong thic chung (7):

trong d6 R!, R%, R3, R* va L 1a nhu dugc dinh nghia theo diém bt ky trong s cac
diém tir 1 dén 10 cho cac hop chét c6 cong thirc chung (1),
hodc chit ddng phan dbi anh, chit ddng phan khong dbi quang, mudi, solvat hoac mudi

cua solvat cta chiing.

15. Hop chét c6 cong thirc chung (26):

trong d6 R!, R2, R3, R, A va L 1a nhu dugc dinh nghia theo diém bét ky trong sb cac
diém tir 1 d&n 10 cho cac hop chét ¢ cong thirc chung (I),

hodc chit ddng phan ddi anh, chét dong phan khong dbi quang, mudi, solvat hoic mudi
cua solvat ctia chiing.

16. Quy trinh didu ché hop chét c6 cong thirc (8), trong quy trinh nay hop chit c6
cong thue (7), trong d6 RY, R% R3, R* va L 1a nhu dugc dinh nghia dbi v6i hop chit

¢6 cong thire (1) theo diém bt ky trong sb cac diém tir 1 dén 10,
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duge cho phan tmg trong phan tmg lién hop ngang C-N duoc xtc tic bang paladi, st
dung san phdm cong clo(2-dixyclohexylphosphino-2',4',6'-tri-iso-propyl-1,1'-
biphenyl)[2-(2-aminoetyl)phenyl] paladi(II) metyl-fert-butylete va 2-
(dixyclohexylphosphino)-2',4',6'-triisopropylbiphenyl 1am chit xtc tic va phdi ta,
v6i su ¢6 mit ciia cacbonat kiém hozdc phosphat kiém lam bazo, trong hdn hop gdm

Ci1-Cs-alkylbenzen va dung moi dua trén carboxamit,

dé tao ra cac hop chit c6 cong thic (8),

va trong quy trinh nay, hop chét thu dugc tily ¥, néu thich hop, dugc chuyén héa véi
(i) cac dung mdi va/hodc (ii) cac bazo hodc céc axit twong Uing thanh cac solvat, cac
mudi va/hodc cac solvat clia cac mudi cua ching.

17. Quy trinh didu ché hop chit c6 cong thic (Ia), trong quy trinh nay hop chit c¢6
cong thirc (26), trong d6 R, R2, R3, R%, A va L 1a nhu dugc dinh nghia d6i véi hop

chét c6 cong thirc (I) theo diém bat ky trong sb cac diém tir 1 dén 10,
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dugc cho phan tmg trong phéan tmg lién hgp ngang C-N dugc xiic tac bang paladi, st
dung san phdm cong clo(2-dixyclohexylphosphino-2',4',6'"-tri-iso-propyl-1,1'-
biphenyl)[2-(2-aminoetyl)phenyl] paladi(Il) metyl-tert-butylete va 2-
(dixyclohexylphosphino)-2',4',6"-triisopropylbiphenyl lam chit xuc tac va phéi ti,
v6i su ¢6 mit cia cacbonat kidém hodc phosphat kiém l1am bazo, trong hdn hop gdm
C1-Cs-alkylbenzen va dung méi dua trén carboxamit,

dé tao ra céc hop chét c6 cong thic (Ia),

R
A
R2
s
N/lN o—L
X
R3
F
R4

(1a)
va trong quy trinh ndy, hop chét thu duoc tity v, néu thich hop, dugc chuyén hoéa véi
(1) cac dung moi va’/hodc (ii) cac bazo hodc céc axit twong ng thanh cac solvat, cac

muoi va’hodc cac solvat cia cdc mudi cliia ching.
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