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Linh vuwe k§ thuit dwge dé cap

Séang ché dé cip dén hop chét thiazol duwoc thé carboxamit hodc
sulfonamit, 1a chat diéu bién d6i v6i thu thé hat nhan md c6i RORy dé didu tri

viém man tinh trung gian RORYy va céc bénh ty mién djch.
Tinh trang ky thuit ciia sang ché

Céc thu thé md cdi lién quan dén thu thé dang 1u6i bao gdm ba thanh vién
trong ho, cu thé 13, RORa (Beckerandre va cac ddng tac gia, Biochem. Biophys.
Res. Commun. 1993, 194:1371), RORP (Andre va cc dong tic gia, Gene 1998,
516:277) va RORy (Ong va céc dong téc gia, Immunity 1998, 9:797) va céu
thanh NR1F (ROR/RZR) phan nhém ciia lién ho thu thé hat nhan (Mangelsdorf
va céc dong tac gia, Cell 1995, 83:835).

Lién ho thu thé hat nhan c¢é cling cic mién c¢6 cdu tric modun bao gdém
mién tan cling N siéu bién d6i, mién gén két DNA bao tén (DBD), viing bén 18,
va mién gin két phéi tir bao tdn (LBD). DBD nhém thu thé t4i c4c trinh ty DNA
cu thé (cac phan tir dap tmg hodc-mon hat nhan hodic cdc NRE), va cdc chic
LBD trong su cong nhan ndi sinh hodac cac phéi tr héa hoc ngoai sinh. Mién
hoat héa phién ma co ban dugc tim thiy tai diém tin cing -N (AF1) va mién
hoat héa phién ma didu bién phdi tir duoc gin vao LBD tan cing -C cta cdc NR
dién hinh. Céc thu thé nguyén tir c6 thé ton tai trong trang thai hoat héa phién
m3 hodc trang thai ngan chan khi duoc lién két téi cac NRE dich nay. Co ché co
ban cta su hoat héa gen lién quan dén su trao déi phéi t&r phu thude cia cac
protein ddng diéu bién, cu thé 1a chéit ddng hoat hoa va cac chét ddng ngan chin

(McKenna va cic dong tac gia, Endocrine Rev. 1999, 20:321). NR trong trang
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thai ngin chin dugc lién két t&i phan tir cong nhin DNA va lién quan dén cac
protein déng ngin chin ma tuyén céc histon-deaxetylaza (cac HDAC). Véi su
hién dién cta chil van, cac chat déng ngan chin duoc trao d6i cho cic chit déng
hoat héa ma tuyén cac nhén t6 phién ma, gép phan t6i viéc 1ip rap phic tu sira
soi nhiém séc, 1am giam su ngin chin phién ma va kich thich su bt dau phién
mi qua su axetyl héa histon. Mién AF-2 ctia LBD hoat dong nhu su thay dbi
phén tr phu thudc phbi tir cho thdy cac bé mit tuong tac dbi véi cac protein
ngin chin hoic ddng hoat héa va cung cap co ché bao tdn dbi véi su hoat héa
gen hodc su ngan chén gen ma dugc chia sé bdi cac thanh vién cta lién ho thu
thé hat nhan.

Céc thanh vién ciia ho NR1F ciia cac thu thé nguyén tir (nhu RORY) dugc
coi 14 c4c nhan td phién mi hoat héa co ban véi su ving mit cla cc phéi tr
duogc biét dén, twong ty nhu thu thé lién quan dén estrogen alpha (Vanacker va
cac dong tac gia, Mol. Endocrinol. 1999, 13:764). Gan day nhat, 7-oxy hoa
oxysterol dugc x4c dinh 14 c¢6 cac phéi tir i lyc cao dbi véi RORa va RORy
(Wang va cac dong tic gia, J Biol Chem. 2010, 285:5013). 7-
Hydroxycholesterol 1& chit chuyén hoa quan trong trong sudt qua trinh chuyén
d6i cholesterol vao céc axit mat, nhung cho dén nay van chua duoc 16 rang cho
du d6 1a phéi tir nodi sinh chinh xac d6i véi cac ROR. Trong bat ky truong hop
nao, né ¢ thé dugc mong doi rang cac chii van nghich cia RORy nén lam giam
hoat dong phién ma cia RORy va dnh huéng téi cac chudi phan tng sinh hoc

dugc kiém soat boi RORY.

Cac ROR duge bidu hién nhu céc isofom phét sinh tir su ndi khac biét
hoic céc vi tri bat dau phién ma thay thé. Cho dén nay, cac isofom da dugc mod
td ma chi khac nhau trong mién tin cing N (mién - A/B). O ngudi, bdn isofom
RORo khéc nhau da dugc nhén dang (RORa 1-4) trong khi chi hai isofom dugc
biét dén ddi v6i ca hai RORP (1 va 2) va RORy (1 va 2) (Andre va céc ddng tac
gia, Gene 1998, 216:277; Villey va céac déng tac gid, Eur. J. Immunol. 1999,
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- 29:4072). RORy dugc sir dung & day nhu 1a mét thuét nglt mé ta ca hai, RORyl
va/hoac RORY2 (ciing dugc goi 1a RORyt).

Céc isofom ROR biéu hién cac gbc bidu hién mé khac nhau va didu chinh
céc gen dich khac nhau va céc chudi phan tmg sinh 1y hoc. Vi du, RORyt bi han
ché t6i té bao tuyén rc CD4"CD8" va t6i interleukin-17 (IL-17) san xuét c4c té
bao T trong khi cdc mé biéu hién RORyl (Eberl va céc dong tac gia, Science

2004, 305:248, Zhou va Littmann, Curr. Opin. Immunol. 2009, 21:146).

Cac ROR biéu hién cong trinh kién tric ¢6 cAu trac 1a cac thy thé nguyén
tir dién hinh. Cac ROR chira bén mién chirc chinh: mién (A/B) tin ciing-amin,
mién gin két DNA, mién béan 18, va mién gén két phdi tir (Evans va cac ddng tac
gia, Science 1988, 240:889). DBD bao gdm hai mé-tip 16i kém bao tdn cao ¢
lién quan trong viéc thira nhan cac phan tir phan tng ROR (céc RORE) bao gém
mo-tip lién img AGGTCA trudc trinh tu AT-rich (Andre}vé cac dong tac gia,
Gene 1998, 216:277) tuong tu véi cac thu thé nguyén tir Rev-ErbAo va Rev-
ErbB (NR1D1 va D2, tuong tmg) (Giguere va cac dong tac gia, Genomics 1995,
28:596). Nhitng phan tir thira nhan cho thy su gidng nhau rét 16n v6i cac phén
tr d3 dugc x4c dinh ddi véi cac thu thé lién quan dén estrogen va cu thé 1a
ERRa (ERRs, NR3BI, -2, -3) (Vanacker va cic dong tac gia, Mol. Endocrinol.
1999, 13:764), steroidogenic factor 1 (SF-1, NR5A) va NGFI-B (NR4A1, -2, -3)
(Wilson va cac dong tac gia, Mol. Cell. Biol. 1993, 13:5794).

RORo duge biéu hién manh trong cac ving nio khac nhau va manh nhét
trong tiéu nfio va ddi ndo. Chudt gdy mé RORa. cho thdy s mit diéu hoa véi su
hao mon tiéu ndo manh, rat gidng véi céc triéu chtng duogc hién thi trong chudt
dot bién gay stng s6t (RORo¥ ¢). Chudt nay mang cac sy dot bién trong RORa.
din dén RORa bi cit ma khéng chira LBD (Hamilton va céc dong tac gia,
Nature 1996, 379:736).
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Phén tich chudt giy simng s6t RORo?*e cho thdy mét tic dong manh mé&
vao qué trinh chuyén héa lipit ngoai céc khiém khuyét hé than kinh trung wong,
cu thé 1a viéc giam déng ké huyét thanh va triglyxerit & gan, lam giam ndng do
cholesterol HDL huyét thanh va 1am giam béo phi. SREBPlc va céc chét van
chuyén cholesterol ABCAI va ABCG1 bj giam & gan cta chudt gdy stmg sbt va
phan tich CHIP dé xuit ring RORa. dugc tuyén mot cach truc tiép toi va didu
chinh chit hoat héa SREBPIc. Ngoai ra, thu thé adrenergic PGCla, PGCI1p,
lipinl va B2- dugc tim thiy 14 ting trong cic mé nhu gan hodc co m& mau tréng
hodc nau, c6 thé gitp giai thich sy khang cu dugc quan sat vé su béo phi gay ra
boi ché do an kiéng trong chudt giy stng sét (Lau va cac dong tic gia, J. Biol.

Chem. 2008, 283:18411).

Su biéu hién RORP chii yéu bi han ché t6i ndo va duoc tim thdy hiu hét
trong véng mac. Chudt gdy mé RORP biéu 16 dang di chi dau xudng va su thodi
hoa véng mac din dén mu 1da (Andre va cic dong tac gia, EMBO J. 1998,
17:3867). Céac co ché phéan tr ding sau sy thoai héa véng mac ndy van chua

duogc hiéu rd.

RORy (cu thé 13 RORyt) chudt khong dot bién hach bach huyét va cac
mang Peyer (Eberl va Littmann, Immunol. Rev. 2003, 195:81) va céc té bao giy
md bach huyét (LTi) hoan toan khéng c6 mit tir mang treo rudt 14 lach va rudt.
Ngoai ra, kich thudc cia tuyén e va sb lugng té bao tuyén tc bi giam déng ké
trong chudt khéng d6t bién RORy (Sun va cac dong tac gia, Science 2000,
288:2369) do viéc giam trong CD4"CD8" duong tinh kép va CD4"CD8" duong
tinh don hodc cac t& bao CD4*CD8 cho thiy vai trd quan trong cia RORyt
trong viéc phat trién té bao tuyén tc.

Viéc phat trién té bao tuyén trc theo sau chuong trinh phuc tap lién quan
dén céc chu ky két hop cua su tang sinh, biét héa, su chét t& bao va tai td hop
gen trong cac quan thé té bao dugec thiét ké béi vi méi truong cia chiung. Céc té

bao dong lymphd van niing di trd tir gan bao thai hogc tiy xwong ngudi téi tuyén
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uc dugc trao cho dong té_béo-T. Chung phat trién théng qua mot loat cac buédc
tir cac té bao am tinh kép CD4 CD8" t4i cac té bao CD4*CD8" va cac té bao c6
4i luc thap theo hudng cac peptit tu-MHC duoc loai bé bing cach chon 4m tinh.
Su phat trién hon nita vao dong té bao-T CD4-CDS* (t& bao giét) hoic
CD4*CD8" (té bao hd trg). RORyt khéng duoc bidu hién trong t& bio 4m tinh
kép va biu hién it trong t& bao tuyén {rc 4m tinh don chua trudng thanh (He va
cac dong tac gia, J. Immunol. 2000, 164:5668), trong khi dugc didu chinh cao
mot cach manh mé trong t& bao tuyén e duong tinh kép va diéu chinh thap
trong qu4 trinh biét héa trong té bao tuyén trc duong tinh don. Cac két qua thiéu
RORY trong su tu sat té bao ting trong cac té bao CD4*CD8* va s té bao tuyén
trc huyét ngoai bién bi giam sau 1dn (10-lin CD4* va 3-1an CD8" t& bao tuyén
uc).

Céc thir nghiém gan day trong miu v& sy viém gdy ra béi long tring trimg
(OVA) & chudt, nhu miu bénh di tmg qua dudng héo hép, ching minh sy suy
gidm nghiém trong vé sy phat trién cua kiéu hinh dj ung & chudt dugc gy mé
RORYy véi s6 t& bao CD4* gidm va protein xytokin/chemokin Th2 thép va su
biéu hién mRNA & phdi sau khi chéng lai OVA (Tilley va cac dong tac gia, J.
Immunol. 2007, 178:3208). Viéc san xuét IFN-y va IL-10 ting trong cac té bao
lach theo sau la sy téi kich thich véi khang nguyén OVA so véi trong luong ctia
céc té bao lach cho thiy mot su thay d6i hudng t6i sy phan tmg mién dich loai
Th1 vé gia tri cta viéc lam gidm sy phan tng loai Th2. Didu nay cho thiy ring
su cai bién xubng ctia hoat tinh phién ma RORy vé6i phdi tir c6 thé din dén mot
su thay déi tuong tu vé sy phan ing mién dich huéng téi sy phan tmg loai Thl,
c6 thé 6 ich khi diéu tri cac bénh phdi nhit dinh nhu bénh suyén, bénh phéi tac

ngh&n man tinh (COPD) hoic céc rdi loan viém di ing.

Céc té bao hd trg -T trudc day duogc coi 1a bao gdém céc t& bao Thl va
Th2. Tuy nhién, mét 16p mdéi cua té bao Th, cac té bao Th17, san xuét 1L-17,

con dugc xac dinh nhu 16p duy nhat cta cac té bao -T duge coi 1 sy viém ning.
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Chuing dugc cong nhan nhu céc t& bao quan trong & cac bénh viém va ty mién
dich khi viéc biéu hién IL-17 c6 lién quan dén nhidu bénh viém nhu viém khép
dang thap, lupus ban d6 hé théng (SLE) va su tir chéi di ghép. (Tesmer va céc
dong tac gia, Immunol. Rev. 2008, 223:87).

RORyt dugc biéu hién riéng ré& trong cac té bao ctia hé mién dich va duoc
xéc dinh nhu chat didu bién chinh ctia sy biét hoa té bao Th17. Viéc biéu hién
ctia RORyt gdy ra béi TGF-beta hodc IL-6 va viéc biéu hién qua mirc cla RORyt
dan dén dong té bao Th17 ting va viéc biéu hién IL-17. Chuét bj gdy mé RORyt
cho thiy rat it t& bao Th17 trong phién méng & rudt va chimg minh su phéan Ung
bi suy yéu dé kiém tra ma thuong din dén bénh ty mién dich (Ivanov va cac

dong tac gia, Cell 2006, 126:1121).

Su rc ché san xuét IL-17 qua su uc ché cia su phat trién t& bao Th17 ¢6
thé ¢6 loi trong chimg viém da di tng va bénh vay nén khi IL-17 ¢4 lién quan
mot cach manh mé&. Piéu tha vi 14, bang ching gan day d3 thé hién rang IL-10
trc ché viéc biu hién ctia IL-17 dugc tiét ra béi ca hai, bach huyét cau va céc té
bao T. Ngoai ra, viéc biéu hién ctia nhan t6 phién ma Th17 RORyt bj trc ché (Gu
va cac dong tac gia, Eur. J. Immunol. 2008, 38:1807). Ngoai ra, chudt tham hut
IL-10 cung cép mét dang bénh viém rudt (IBD) khi mot sy thay d6i hudng t6i
su dap ung viém dang Thl dugc quan sat thuong xuyén. No6i IL-10 dit ra mot
lua tron diéu tri tiém ning d6i véi IBD.

Céc hoat tinh gy viém ctia IL-17 san xuét cac t& bao Th17 bi trc ché bai
dang té bao hd trg T khac, dugc g0i 13 cac té bao T diéu bién hoic cac Treg. Cac
té bao don gian T- duoc phin hoéa thanh céc Treg khi bi kich thich béi TGFp.
Din dn ting sy didu chinh cia chédt diéu bién phién m& FoxP3 din dén
CD4FoxP3* c4c Treg. Trong trudng hop cac té bao don gian T dugc ddng kich
thich béi IL-6, viéc biéu hién FoxP3 dugce tc ché va viéc biu hién RORyt dugc
gy ra. CD4"FoxP3 RORyt" cac té bao hd trg T- phan héa thanh IL-17 san xuét
cac té bao Thl7. (dugc dé cap trong Awasthi va Kuchroo, Int. Immunol. 2009,
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21:489, va Zhou va Littmann, Curr. Opin. Immunol. 2009, 21:146). Nhidu bang
chiing cho thdy rang céc t& bao Th17 nay chiu trach nhiém v& cac nguyén nhan
ciia mot loat cac bénh tu mién dich nhu da xo cimg, viém khdp dang thép, thoai
hoéa cot séng, bénh vay nén, bénh Crohn va cac dang bénh viém rudt khac, lupus
ban dé va bénh suyén. Mitc d6 nghiém trong ciia bénh dudng nhu tuong quan
v6i viée xuét hién cia cac té bao IL-17" Th17 va dugc tin ring su danh chin cia
RORyt béi chét chi van nghich phén tir nho hodic chat dbi khang nén din dén
viéc giam cac té bao IL-17* Th17 nay cudi cling dan dén viéc 1am giadm céc tridu
chig bénh va hiu qua (Crome va céc dong tac gia, Clin. Exp. Immunol. 2010,
'159:109).

Céc té bao CD4* T kich thich kidu phu Thl va Th17 dugc cho 1a déng mot
vai trd quan trong vé su phat sinh bénh & ngudi va thir nghiém viém than tiéu
cadu ludi liém (Paust va céc dong tic gia, Kidney Int. 2012, doi:
10,1038/ki,2012,101). Céc chat diéu bién IL-17 do d6 c6 thé c6 ich dbi véi viéc
diéu tri viém than tiéu cdu cAp tinh (Velden va cac ddng tac gia, Am. J. Physiol.
Renal Physiol. 2012, in press; Hopfer va cac ddng tac gia, Kidney Int. 2012,
doi:10,1038/ki,2012,73).

Céc phdi tir d6i v6i cac ROR:

Puogc bao cao réng cholesterol va cac din xuét sulfat c6 thé hoat dong nhu
cac phdi tir RORa va cu thé, cholesterol-sulfat ¢6 thé khoi phuc hoat tinh phién
m3 ctia RORa trong céc té bao can kiét cholesterol (Kallen va cac ddng tac gia,
Cdu triic 2002, 10:1697). Trudce d4y, melatonin (Missbach va cac ddng tac gia,
J. Biol. Chem. 1998, 271:13515) va cac thiazolidindion duoc d& xuAt 13 lién két
t6i RORa, (Wiesenberg va cac dong tac gid, Nucleic Axit Res. 1995, 23:327).
Tuy nhién, chung khong phai 1a cdc phéi tir chtic cia RORa hodc ciia bt ky céc
ROR kh4c nao. Céc dang ludi bao gdm tit ca axit xuyén luéi da duoc chung

minh 12 lién két t5i RORP va chirc ning nhur chét dbi khang mét phan déi véi
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RORP nhung khong phéi 1a RORa (Stehlin-Gaon va cac ddng tac gid, Nat.
Struct. Biol. 2003, 10:820).

Hién nay, cac sterol 7-oxy hdéa nhu 7-hydroxy-cholesterol va 7-keto-
cholesterol duoc x4c dinh nhu cdc chit didu bién hiéu luc cao cua hoat tinh
RORy (Wang va céc dong tac gia, J. Biol. Chem. 2010, 285:5013) trong cac thur
nghiém in vitro. Ciing mot nhém nghién ctru con tim ra rang chit chu van LXR
duoc biét dén, T0901317 ([N-(2,2,2-trifloetyl)-N-[4-[2,2,2-triflo-1-hydroxy-1-
(triflo-metyl)etyl]phenyl]-benzensulfonamit]) hoat déng nhu chit chu vén
nghich RORy tai hiéu lyc siéu micrémol (Kumar va cac dong tac gia, Mol.
Pharmacol. 2010, 77:228). Trong truong hop, tuy nhién, dit liéu in vivo thu
dugc chimg minh téc dong c6 lgi ctia cac hop chét didu chinh RORy nay. Trong
trudong hop cac 7-oxysterol hién dién ndi sinh nhu céc chét chuyén hoa tu nhién
dugc san xudt boi chinh co thé ciing nhu su quay vong nhanh chéng ctia chung
va c4c hoat dong sinh hoc trén cc protein té bao ngin ngira viée thir nghiém
dong vat c6 y nghia ma cho phép rut ra cac két luan vé vai trd ciia RORY. Trong
trudng hop dbi véi cac dic tinh duge luc hoc T0901317, hoat dong trén it nhét
sau thu thé nguyén tir khac nhau (LXRo/B, FXR, PXR, RORo/y) ngéan ngtra su
hiru dung ctia né nhu 12 mot dugc phdm dbi véi viée phat trién ing dung bénh tu
mién dich (Houck va céc ddng tac gia, Mol. Genet. Metab. 2004, 83:184; Xue va
céc dong tac gia, Bioorg. Med. Chem. 2007, 15:2156).

WO02011/109059 (US2011/0257196) mo ta cac hop chat véi hoat tinh
khang ung thu theo ciu tric chung (A):

DD o

trong d6 vong B c6 thé duoc chon tir mot sb 16n cia céc hé vong. Tuy nhién
khong c6 thiazol, oxazol, thiophen hodc furan chira carboxamit ho#c sulfonamit

trong vi tri 2 dugc mo ta trong céac vi du.
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Trong WO2010/075376 céc hop chét theo ciu triic chung (B) dé trc ché su |
sao chép cua virat Hepatitis C dugc mo ta. A; dugce xac dinh la carbo- 3-14 canh
hodc di vong, T c6 thé 14 vi du, CONR® va SO,NR® trong khi A, c6 thé 13 carbo-
hodc di vong. Tuy nhién, khong c6 thiazol, oxazol, thiophen hodc furan (dai dién

cho A;) dugc md ta trong cac vi du -vi du dién hinh vi du 12 B1.

b ©f 3 Jj
ICACller
5. gRkE

WO02010/083145 va W02010/017046 md ta cac hop chét theo chu tric
chung (C) ma trc ché kinaza diéu chinh 4i luc vi quan (MARK) mét cach c6
chon loc. Phan tir thé heteroaryl cua thiazol (Y = N) tuong (mg thiophen (Y =
CH) c6 giéi han téi imidazo[1,2-b]pyridazin-3-yl (W = N) va imidazo[1,2-
aJpyridin-3-yl (W = C), trong khi X4 c6 thé 1a (CH2)q =0 dén 3-Cs-6-xycloalkyl.
Khong c6 céc vi du cua thiazol hogc thiophen vdi X4 bang -Z-Cs.io-xycloalkyl
V4 = cacbon, oxy, nito hodc sulfur dugc thé tuy y) dugc dai dién (trong cAu tric

gan nhét X, bang benzyl).

(\FN
S Y
W.N

Trong WO2009/037247 cac din xuét pyrazin theo cAu triic chung (D) nhu
1a c4c tac nhéan diéu chinh kénh kali duoc md ta. 'Het' dai dién cho nhém di vong
c6 thé ciling 14 thiazolyl, ma dugc thé tuy y vi du, véi xycloalkyl-alkyl, amin-
cacbonyl va N,N-dialkyl-amin-cacbonyl. Khong ¢ vi du vé thiazol ma duoc thé

voi carboxamit dugc dua ra.

-10-



24106

XHY

51
A ©

W02007/015528 (EP1921077) va W02006/137527 (EP1894930) md ta
céc hop chit theo ciu tric chung (E) dé didu tri va/hodc phong ngira cac réi loan
ngl. R! duogc x4c dinh nhu nhém 5-canh di vong thom c6 it nhét mot nguyén tu
oxy, trong khi R? c6 thé 13 alkyl thip dugc thé tiy ¥, NR*RS (v6i R* va RS vi du,
xycloalkyl) hogc COR® (R® vi du, xycloalkyl). Nam vi du thiazol véi gbc
carboxamit duoc d& cap, vi du, hop chit (E1) va (E2). Tuy nhién, trong tat ca

céc vi du ndy, nhom R! 1a oxy 5-canh -chtra vong.

R n Bu.,, JKFN o
H |
I S—R? s/ \
278
R 0]
(E) (E2)

Trong W02005/103022 cac dan xuét theo ciu tric chung (F) nhu cac chét
diéu bién thy thé melanocortin duge mé ta, trong d6 W c6 thé 13 nguyén tir
sulfur, m vi du, 0 va A c6 thé vi du 1 carbox- hoidc sulfonamit. R® ¢6 thé 14 L-
D?-xycloalkyl (véi L vi du, lién két va D? vi du, nito hodc alkylen) va R ¢6 thé
13 L-D'-aryl (v6i L va D' vi du, lién két), do d6, ndm trong pham vi 16n nhét
theo sang ché. Tir mot sb céc vi dy, chi hai thiazol véi géc carboxamit duoc lién
két truc tiép dugc dé cap, vi du, (F1). Tuy nhién, cac hop chit nay khéng c6

phén tir thé & vi tri 4 ciia vong thiazol.

o
6 N
R ¢ HO/U\/\N

0]
[ \\ JSéN
R 7~ (CHa)nrA é s />—< >—<

(F) (F1)

W02005/074875 md ta ché phdm nhudém keratin bao gbm (a) trung gian
thich hop dé nhudm, va (b) mot hodc nhiéu hop chit nhudm di thom ndm-canh,

vi du, cdu tric (G) hodc (G') ngoai céc hé vong khéc, trong d6 Y bing sulfur
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hodc oxy va R!, R? v R* c¢6 thé 1a alkyl, aryl, hetaryl, O-xycloalkyl va
carboxamit. Tuy nhién khéng c6 vi du thiazol, oxazol, thiophen hodc furan ma

duogc the vdi carboxamit hodc sulfonamit duge dua ra.

RZ N R2
R 7Y

R 7Y
US2005/113283 @& cap dén phuong phép diéu chinh hoat tinh sinh hoc
trung gian thu thé Edg-4, trong d6 chat didu bién 1a hop chét c6 cong thirc ciu
tric (H) duoc thé hién trong diém 40:

H
1 N

O s/ O
R® Q
(H) (H1)

R! dén R* dugc chon tir CONHR, CONR,, phenyl, (CHz)m=0 4 s-R® (R® vi du,
xycloalkyl) va cac chit khac. Tuy nhién khéng c6 thiazol hodc oxazol sulfon-
hodc carboxamit dugc chi ra trong céc vi du, chi amit nghich ¢ ciu trac (H1)
duoc boc 10.

Trong US2005/065189 cac thiazol c6 cau tric (J) nhu cac chat didu bién
thy thé cannabinoit duoc mé t4, trong d6 X c6 thé 1a gbc carboxamit va R! ¢6
thé 14 gbc phenyl hodc pyridyl duge thé tuy y voi Me, Et, Pr, OMe, OEt, OH,
hydroxymetyl, hydroxyetyl, halogen, CF;, OCF;, SO.Me, SOMe, SO,CFj,
phenyl hoic CN trong khi R ¢6 thé 1a R hoic alkyl-xycloalkyl. 21 vi du thiazol
dugc chi ra, vi du gan nhét 13 cu tric (J1) véi gbe CHs-phenyl trong vi tri 4 cia

vong thiazol.

SUTES
DS
) 1) O

R
R1
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W02005/016929 va W02003/002567 md ta cac hgp chit theo ciu tric
chung (K) va (K') nhu céc chét trc ché glutamat raxemat, trong d6 R* duoc xac
dinh 1a don vong hodc hai vong, bdo hoa hodc khong bdo hoa, hé vong, ma cé
thé chira tir 5 dén 12 nguyén tir vong, 0 dén 4 1a cac nguyén tir khac loai doc lap
dugc chon tir N, O hodc S va do do, con bao gém cac thiazol, cac oxazol, cac
thiophen hodc céc furan. Tuy nhién khong c6 cac hop chit duoc boc 1§ & day R*

la thiazol, oxazol, thiophen hodc furan dugc thé véi géc carbox- hodc

sulfonamit.
(0] R4 A~N R4
R re R-{ ) RO
N ~ / N — _/
2\ =< N-Y )\ < N
O~ 'N N 07N N
R2 R2

(K) (K')

Trong W02004/094395 cac biaryl ¢ cu trac (L) nhu chit phong bé
kénh natri dugc mé ta, trong d6 HET c6 thé 1a gbc thiazol, imidazol hoic
oxazol. Géc HET c6 thé duoc thé véi sulfon- hodc céc carboxamit va alkyl-
xycloalkyl. Tuy nhién, cdc hop chit thiazol hodc oxazol dugc boc 16 & day
khéng chira gbe xycloalkyl.

B

R

R F
Z (L)

W02000/024739 mé ta thude trir sau va thudc diét ve theo cong thic (M),
trong @6 HET c6 thé duoc chon tir céc di vong khac nhau, tuy nhién khéng c6
thiophen hodc furan. Tuy nhién, khéng cé vi du vé thiazol hodc oxazol

carboxamit dugc dua ra.
R1
N-N
Ar/QN’)\HET
(M)
Trong WO1998/028282 céc chat wc ché nhan t6 Xa theo cong thic (N)

dugc boc 16, trong d6 vong M c6 thé chira thém J so véi nguyén tu nito. Tuy
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nhién tir cac ciu trac dugc dua ra (>1000) khong c6 thiazol, oxazol, thiophen

hoac furan dugc lam vi du.

: R1a
D. G Z/M\/Q A
“E- \H;\J/ 7’ ‘B

(N)

W01995/029904 md ta céc thiazol c6 ciu tric (P) nhu céc tic nhan khang
bénh ting nhén 4p. R! c6 thé 14 sulfonamit so cip, R? ¢ thé 1a OR* (véi R* nhu
gbc vong no), R3 ¢6 thé 1a phenyl (dugc thé tiy y véi alkoxy thap, halogen hodc
C1.3 alkyl). Vi du gin nhét cta céc hop chat theo sang ché 1 hop chét (P1).

RS N O\\S//O N
N e
\[ D )
RZ" 7S
(P) (P1)

WO02013/014205 md té céac thiazol-2-carboxamit c6 cdu trac (Q) nhu 13
chét tic ché cua proteaza cathepsin A. Tt cac cac vi du c6 gbc phenyl trong gbc
amit va R' ludn 1uén 12 hydro. Trong W0O2013/014204 gbc thiazol duogc thé béi
di vong 5-canh khac, bao gdbm oxazol. Thém nita, tit ca cic vi du v& oxazol cé

gbc phenyl trong amit va R! luén luén 13 hydro.

R10
N 0 R®
1/2/\ \ R
e @
R¥R
W02010/111059 mb t& P2x3 c4c chat cht van thu thé dé didu trj sy dau
dén co cau tric (R), trong d6 R? dai dién H, (halo)alkyl hodc OH; R? dai dién
cho mdt pham vi réng ctia céc phan tir thé alkyl duoc thé tly ¥; B ¢6 thé 1 vong
oxazol, R7 dai dién vi du gbc aryl duoc thé tlly ¥ va v6i phan con lai W-Z-RS
gbc X-xycloalkyl (X = CR?, CO hoic SO,) ¢6 thé duoc xay dung cu tric. Tuy
nhién khéng c6 oxazol chira carboxamit trong vi tri -2 dugc md ta trong cac vi

du ciing nhu oxazol, c¢6 gdc X-xycloalkyl gia thuyét.
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R7

R2
\ S R)
R3 W 'RS

o)
WO02006/023462 mo6 ta 1-(hetero)aroyl-2-(pyrrolidin-1-ylmetyl)pyrrolidin
nhu cac tac nhan thu thé histamin H3 ¢6 cu trac (S), trong d6 R! duoc chon tur
cac di vong khac nhau, bao gém oxazol. Di vong nay cé thé dugc thé tuy y véi,
vi dy, CO-xycloalkyl, CONR'R®. Tuy nhién khong c6 vi du ndo mé ta, khi R! 13

oxazol.

(0]
RG
S
RI7NF ()

W02003/040147 mb ta viéc diéu ché cac N-(azabicyclyl)arylamit dbi véi
viéc sir dung diéu tri nhu chit chii van thy thé nicotin axetylcholin theo cong
thire (T), trong d6 R 14 hydro hoic alkyl dugc thé tuy ¥, X 14 oxy hodc sulfur va
W 1a gbc di thom vong, ma c6 thé dugc thé véi vi duy, CO-xycloalkyl hoac SO,-
xycloalkyl. Tl céc oxazol duoc xuét hién khong c6 hop chét ndo véi hai phan tu
thé bd sung dugc chi ra, chi mét sé chira aryl dugc thé nhu phén tir thé.

X
Azabicyclo N /U\ W )

R
Trong WO2000/033836, cac chat dbi khang dugc chon theo cong thirc

(U) dugc bde 19, tuy nhién khdng c¢6 oxazol dugce dua ra.

RZ

R1
j(6<N—R3 )
.
Trong WO1996/036617 cac oxazol dugc thé theo cong thirc (V) nhu cac
khang viém dugc md ta. R® c6 thé duge chon tir mot loat cac phan tir thé, bao

gbém amincacbonyl. R? dugc chon tir amin va alkyl thap.

-15-



Trong WO1996/003392 c4c oxazol dugc thé theo cong thuc (W) dé didu
tri viém duoc mo ta. RS ¢6 thé duge chon tir mot loat cac phén ttr thé, bao gém
amincacbonyl va alkylaminarbonyl. R? dugc chon tlir amin va alkyl thap. Khérig

co 2-carboxamit cac oxazol dugc thé duogc chi ra.

5 (N
T
-0

O

g™

WO02008/154601 md ta cac din xuét thiazol nhu céc chat tc ché khéang
virut ¢6 cau tric (X), trong d6 L2-R? ¢ thé 13 carboxamit dugc thé, RS dugc
chon tir vi du, alkyl dugc thé tiy y hoic xycloalkyl va L-R! ¢6 thé 1a sulfonamit
duge thé. Tuy nhién, khéng c6 hop chét nao duoc chi ra, trong d6 LI-R! 13
sulfonamit dugc thé.

L'-R?

/\/
(R“)(J\LT SR (x)

RSS

Trong WO2007/087429, cac hop chét phenyl va pyridyl nhu cdc chét trc
ché kénh jon Ca2* véi cAu triic (Y) dugc mo ta, trong d6 L dugc chon tir cic
phan tir lién két khac nhau bao gdm SO,NR (R = H hoic alkyl) va R? c6 thé 13
phenyl hoic heteroaryl dugc thé tiy y. R c6 thé 1a heteroaryl5-canh duoc thé
tlly y, tuy nhién khong cé thiazol dugc thé 2-carboxamit, oxazol, thiophen hodc

furan dugc chi ra trong cac vi du.
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W02005/009954 va WO2005/009539 mé ta cac hop chat c6 chu tric (Z),
trong d6 A dugc chon tir mét loat cac phan tir thé thu dugc cac vong thom 5-
hodc 6-canh bao gém thiophen va furan. L-Y c6 thé tao carboxamit dugc thé va
X ¢6 thé 14 phenyl hodc pyridyl, ma dugc thé tiy ¥ véi sulfonamit alkylat hoa,

tuy nhién cac vi du nay khong duogc chi ra.

Sty
Dn
Trong US2003/236293 cac chit e ché duge chon COX-2 cé ba vong
dugc cho 13 ¢ cdu tric (AA), trong d6 A c6 thé 1a heterocyclyl hodc vong
carbocyclic khong bdo hoa mot phan hodc khong béo hoa. Tuy nhién khong 6
vi du nao dugc chi ra, trong d6 A la 2-carboxamit duoc thé thiazol, oxazol,

thiophen hoéc furan.

s=0
\ A/U 0 (AA)

W02012/027965 va W02012/028100 mb ta cac hop chét thiazol c6 ciu
tric (AB) nhu céc chét diéu bién thu thé RORy, trong d6 R? dai dién cho Ci¢-
alkyl dugc thé tuy y, NH, hodc NHC;3-alkyl; R va R€ dai dién cho H hoic Ci-
alkyl; X 1a C=O va RY va R® 13 cic phan tir thé ty y. Trong WO2012/100734
céc hop chét dugc mo ta, trong d6 X dai dién cho O, NH, N-Cy.¢-alkyl hosic Ci.3-
alkyl, dugc thé tiy ¥ v6i OH. Tuong tu, trong W0O2012/100732, cac dan xut

tuong tu véi 16i thiophen dugc md ta (cdu trac AC).

Rb Rc H ©><;/
N /
0=§,
\_/  (AB)

Trong W02013/029338 cac chét diéu bién thu thé tuong tu RORYy dugc

md ta c6 clu tric (AD), trong d6 vong A, B va C dugc x4c dinh chung 1a phenyl
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hodc heteroaryl va R? cé thé duoc chon tir vi du, Cie-alkylen-xycloalkyl,
heteroxycloalkyl, O-heteroaryl. Cac vi du v& vong B ¢6 gidi han téi (hetero)aryl

6-canh.
RS
(g,

0=8

(A D) (Rz)r

(R")m

Céc chat didu bién ctia thu th& RORy gin day dugc bdc 10 trong
WO02011/107248, WO2011/112263, WO2011/112264, W0O2011/115892,
WO02012/027965, W02012/028100, WO02012/064744, WO02012/074547,
W02012/100732, WO02012/100734, WO2012/101261, W0O2012/101263,
W02012/106995, WO02012/139775, WO2012/145254, WO2012/147916,
WO02012/158784, WO02013/000869, WO2013/000871, WO2013/018695,
WO02013/019621, WO02013/019626, W0O2013/019635, WO2013/019653,
WO02013/019682, WO02013/036912, WO2013/041519, WO2013/042782,
W02013/045431 dya trén cac 16p cAu tric khéc.

Ban chit ki thuat ciia sang ché

Muc dich clia sang ché 1a dé xuét hop chét gin két véi céc thu thé hat
nhan md ¢6i RORy1 va/hodc RORyt dé*ﬂé-f?g cac phuong phép diéu tri céc bénh
co lién quan dén sy diéu chinh RORY, nhu cac bénh tu mién dich, cic bénh viém
da hoac da xo cung.

Cu thé, sang ché @& xuit hop chét thiazol dugc thé carboxamit hodc

sulfonamit c6 cong thuc (1), (1'), (100), (100'"), (200) hoac (200"):
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R® (1) R* (), RI%  (100)
ROT 0O R
R101 O N 0

\ / 200 ) —Xx20
N R202 éooY Re? Y200 204
r102 =N X\)\RZM Z R
O\/\ R103 R203 R203

R104 (1007 (200) 150 (200")

va chat ddng phan dbi anh, chit ddng phan khong déi anh, chat hd bién, N-oxit,
solvat va mudi dugc dung cia nd 1am chét didu bién RORY, ma ¢6 thé duoc sir
dung dé diéu tri hoic ngan ngura bénh hodc roi loan lién quan dén su hoat hoa

hoic bt hoat héa ctia thu thé RORy.

Sang che con dé cdp deén chat dieu bien RORy dua trén gian vong dé st
dung khi diéu tri hodc phong nglra bénh hodc roi loan lién quan dén su rc ché

hodc su hoat hoa ciia RORY.

Khi diéu tri bénh hodc roi loan lién quan dén su diéu bién cua thu thé

RORY, hoat tinh ciia thu thé nay t5t hon 1a dugc giam.

Tt hon 14, bénh hodc rdi loan dugc chon tir nhém bao gdém cac bénh tu
mién dich. C4c bénh tu mién dich bao gébm nhém bénh véi nguyén nhéan tuong
tu cta d4p tmg mién dich qua dich chdng lai cac dich néi sinh ddn dén viém man
tinh va cac khuyét tat co thé hodc céc triéu chung nghiém trong khac. Cac bénh
tur mién dich bao gém vi du, viém khép dang thap, thoai héa cot sbng, lupus ban
do, bénh vay nén, viém khép vay nén, viém da di ung, cac bénh viém rudt nhu
bénh Crohn, bénh suyén, bénh nhiét den niém mac, da xo cung, xo cung hé
thdng, bénh tiéu dudng loai 1, bénh Kawasaki, viém giap tuyén Hashimoto,
bénh manh ghép chéng lai vat chi man tinh, bénh manh ghép chdng lai vat chu

cép tinh, bénh viém rudt loét, ban xuét huyét giam tiéu cau tu phat, nhuoc co,
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hoi chimg Sjorgren, bénh cing da, viém loét dai trang, ting san biéu bi, viém

thén ti€u ciu, bénh phoi tdc nghén man tinh va xo ctimg cot bén teo co.

Sang ché dé cap dén cac hop chit duoc sit dung khi didu tri cac bénh hodc

cac rdi loan lién quan dén su hoat héa hodc bat hoat héa cua thu thé RORYy.

Ngoai ra, sang ché con mé ta phuong phép diéu tri cac bénh tu mién dich
bao gdm viém khép dang thap, thoai hoa cot sdng, lupus ban do, bénh vay nén,
viém khép vay nén, viém da di ung, cac bénh viém rudt nhu bénh Crohn, bénh
suyén, bénh nhiét den niém mac, da xo cung, xo cung hé théng, bénh tiéu duong
loai 1, bénh Kawasaki, viém giap tuyén Hashimoto, bénh manh ghép chéng lai
vét cht man tinh, bénh manh ghép chéng lai vat chu cip tinh, bénh viém ruot
loét, ban xuét huyét giam tidu clu tu phat, nhugc co, hoi ching Sjorgren, bénh
cing da, viém loét dai trang, tang san biéu bi, viém than tiéu cau, bénh phéi tic
ngh&n man tinh va xo ctng cdt bén teo co, phuong phép nay bao gbm viéc cung
cAp mot luong vira da cia hop chét theo cong thic (1), 1), (2), (2°), (100),
(100”), (200) hozc (200”) cho dong vat ¢6 via ¢ nhu cAu.

M5 ta chi tiét sang ché
Theo phuong 4n thr nhét, sang ché dé xuét hop chét ¢6 cong thic (200)
hodc cong thire (200'):

R201 o] R0 O

N N /%» 200
R202 Y200 R202 =X
Xéoo Y200
O P~R204 P ~R204

R203 R203
(200) (200"

chit dong phan d6i anh, chit ddng phan khéng dbi anh, chit hd bién, N-oxit,

solvat, ché phém hodc mubi duoc dung cua no,

trong do:

R*! va R* doc 14p dugc chon tir H, Ci.jp-alkyl, Cp.io-alkenyl, Ca.io-
alkynyl, Cs.jo-xycloalkyl, Cs.jo-heteroxycloalkyl, C;.jo-alkylen-Cs.jo-xycloalkyl,
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Ci-10-alkylen-Cs.jo-heteroxycloalkyl, Ci.jo-alkylen-(heteroaryl 5-canh), Ci-10-
alkylen-(aryl 6-canh), Ci.jo-alkylen-(heteroaryl 6-canh), SO,-C.jo-alkyl, trong
do alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl khong duoc thé hoic dugc thé véi 1 dén 7 phan tir thé doc 14p duoc
chon tir oxo, CN, OR*!, O-C,¢-alkylen-OR?!"!, Cjs-alkyl, halo-C;¢-alkyl,
halogen, CO,R*!!, CONR?*''R?!2) CONR?''SO,R?"!, COR?"!, SOR?"", SO;H,
SO,NR2IIR212, NR2!!COR?!!, NR2!!SO,R?!!, NR2!'-CO-NR2''R212, NR?!!-§0,-
NR*''R*!2, Cyj-xycloalkyl, O-Cs.1p-xycloalkyl, Cs_jo-heteroxycloalkyl, O-Cs.1o-
heteroxycloalkyl va NR2!'R?12;

hodc R va R*? khi dugc dua cing véi nito ma ching dugc gin hoan
thanh vong 3- d&én 8-canh chua nguyeén tir cacbon va chira tuy y 1 hoac 2 nguyén
~ tr khéc loai duge chon tir O, S ho#ic N, trong d6 vong khong duogc thé hodc duoc
thé véi 1 dén 4 phan tir thé doc 14p dugc chon tir halogen, oxo, CN, OR?!!,
SOR?*!,  SOsH, NR?!SO,R?!!, SO,NR?'R??  Cyg-alkylen-CO,R?!!,
CONRZR22, CONR2!'SO,R?'!, COR?!!, NR?''-CO-R?!, NR2!!-CO-NR2!'R?22,
NR*!-SO,-NR?'R?12) NR?!'R?!2, C4-alkyl, halo-C;.¢-alkyl, hydroxy-C;.¢-alkyl,
Css-xycloalkyl,  O-Csg-xycloalkyl,  Csg-heteroxycloalkyl va  O-Csg-
heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc duge thé véi
1 dén 4 phén ttr thé doc 13p duoc chon tir halogen, Cys-alkyl, halo-C;.3-
alkyl, OH, O-Cj;-alkyl, O-halo-C,.;-alkyl, SO,-Cj3-alkyl, COOH va oxo;

R?203 dugc chon tu C1.1o-alkyl, ﬂO-C1-1o-alkyl, Co-6—alkylen—C3-10-
xycloalkyl, Co.¢-alkylen-Cs.jp-heteroxycloalkyl, Coys-alkylen-(aryl 6- dn 10-
canh), Co.¢-alkylen-(heteroaryl 5- &n 10-canh),

trong d6 alkyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl
khéng dugc thé hodc duoc thé véi 1 dén 6 phén ttr thé doc lap dugc chon tir
oxo, halogen, CN, Cig¢-alkyl, halo-Ci.s-alkyl, Cs.e-xycloalkyl, Cs.s-
heteroxycloalkyl, OR?'?2, CO,R?!2, CONR?!?R?!2, COR?'%; v3
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trong d6 don vi tty y CH, trong alkyl hoic alkylen c6 thé dugc thé boi O,
SOy, NH hodc N(Ci.;-alkyl);

R2%4 13:

trong do:

R*» va R? doc 14p duge chon tr H, Cj¢-alkyl, halo-Ci.s-alkyl, Coe-
alkylen-Cj.s-xycloalkyl, Cy.s-alkylen-Cs.s-heteroxycloalkyl, 5 heteroaryl -
hodc 6-canh va aryl 6-canh, trong d6 alkyl, alkylen, xyclolalkyl,
heteroxycloalkyl, aryl va heteroaryl khong dugc thé hodc dugce thé véi 1
dén 6 phén tir thé doc 1ap duoc chon tir halogen, CN, OH, oxo, C,.;-alkyl,
halo-Cj3-alkyl, O-Cjs-alkyl, O-halo-C;s-alkyl va SO,-C;s-alkyl,
NR2'R22, CO,R2'? v CONR2!IR2!2;

va trong do tiy y R?* va R?% khi duoc dua cling véi nito ma ching dugc
gan hoan thanh vong 3- dén 8-canh chira nguyén tir cacbon va chtra tuy y 1
hodc 2 nguyén tir khéc loai dugc chon tir O, S hodc N, trong d6 vong khong
duoc thé hoic duogc thé véi 1 dén 4 phan tir thé doc 1ap dugc chon tir flo,
OH, oxo, Ci4-alkyl va halo-C,.4-alkyl,

R?%7 doc 1ap duoc chon tir N va CR?%; hoic

hai R?"7 lién k& tao vong bdo hoa mét phan hodc khong bio hoa 5- hodc 6-
canh chira nguyén tr cacbon va chtra tlly y 1 hodc 2 nguyén tir khac loai
duoc chon tr O, S hodc N, trong d6 vong khong dugc thé hodc dugc thé

véi 1 dén 4 phﬁn ttr thé doc 1ap duoc chon tir halogen, OH, oxo, C;.4-alkyl
va flo-C;.4-alkyl;

-22-



24106

R?%® doc 1ap dugc chon tir H, halogen, CN, Cy¢-alkyl, flo-Cj¢-alkyl, C;4-
alkylen-OH, Ci.4-alkylen-O-C;3-alkyl, Ci.4-alkylen-O-flo-C;.3-alkyl, OH,
O-Ci¢-alkyl, O-flo-Cj¢-alkyl, Cs.10-xycloalkyl,

trong d6 alkylen khong duoc thé hodc duge thé véi 1 dén 3 phan tr
thé dugc chon tir F va xycloalkyl khong duoc thé hoac dugc thé véi 1

dén 3 phan tir thé doc 1ap duoc chon tir F, Cy.3-alkyl va flo-Cy-alkyl;
R?® dugc chon tir H, halogen, CN, Cj.3-alkyl va flo-C;.3-alkyl;

R ddc 14p duge chon tir H, Cy¢-alkyl, Cog-alkylen-Cs.jo-xycloalkyl va Co.q-
alkylen-Cs.jo-heteroxycloalkyl,

trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khéng duoc thé
hozc dugc thé véi 1 dén 6 phin ti thé duoc chon tir nhém bao gbm
halogen, CN, OH, oxo, C;.3-alkyl, halo-C;3-alkyl, O-C.;-alkyl, O-halo-C;.
s-alkyl, NH;, NH(C;s-alkyl), N(Cis-alkyl),, Css-heteroxycloalkyl, Cs-
xycloalkyl va SO,-C,.3-alkyl,

trong d6 xycloalkyl va heteroxycloalkyl khéng duoc thé hodc dugc
thé véi 1 dén 3 phﬁn tr thé doc 1ap dugc chon tir nhom bao gém F,
OH, oxo, Me va CFj;

R?'2 @c 1ap duoc chon tir H, Cy¢-alkyl, halo-Cj.¢-alkyl va Cs¢-xycloalkyl;

X2 duogc chon tir N va CR?%;

Y2% guge chontir O va S;

x doc lap dugc chon tir 0, 1 va 2;

véi didu kién, ma 4-phenyl-5-(4-sulfamoylphenyl)oxazol-2-carboxamit bi loai
trur.

Theo phuong 4n dugc uu tién ctia phuong 4n thir nhét, sang ché dé xuét hop
chét theo cong thirc (200) hoic cong thirc (200"), trong d6 cac hop chat véi:

Y 1aS; X2 1aN;

-23-



24106

R?% dugce chon tir (CR3R)R*, (C=0)R*, C3-xycloalkylen-R*, OR*0, NR4IR*0
va SOy-R’, trong do:

R7 duge chon tir Cs.q9-xycloalkyl va Cs.10-heteroxycloalkyl,

trong do xycloalkyl va heteroxycloalkyl khong dugc thé hodc duoc thé véi
1 dén 3 phéan tir thé doc 13p dugc chon tir nhém bao gém halogen, OH, oxo,
O-Ci¢-alkyl, O-halo-Ci.¢-alkyl, Ci.s-alkyl, halo-C;.¢-alkyl, xycloalkyl va
heteroxycloalkyl,; |

R® va R? doc 1ap duoc chon tr H, F, Cy3-alkyl, halo-Cs-alkyl, OH, O-C;-alkyl
va O-halo-Ci.;-alkyl;

R* 13 Cs.10-xycloalkyl, ma khong dugc thé hodc dugc thé véi 1 dén 5 phan tu
thé doc 1ap duoc chon tir nhém bao gdm halogen, OH, oxo, O-C;¢-alkyl, O-
halo-Cy.¢-alkyl, Ci¢-alkyl va halo-Cy¢-alkyl; va

y dugc chontir 0, 1 va 2;
bi loai trur.

Theo mdt phuong 4n con duge wu tién hon khi két hop véi phuong an bat
ky néu trén hogic duéi day ctia phuong an thtr nhit R2°! dugc chon tir H, Cy.10-
alkyl, Cs.jo-xycloalkyl, Cs.io-heteroxycloalkyl, Ci.jp-alkylen-Cs.jo-xycloalkyl, C;.
10-alkylen-C;.o-heteroxycloalkyl, Ci.jo-alkylen-(heteroaryl 5-canh), Cj.jo-
alkylen-(aryl 6-canh), Ci.jo-alkylen-(heteroaryl 6-canh), SO,-Ci.jp-alkyl, trong
doé alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl khong dugc thé hoic duoc thé véi 1 dén 7 ph?m ttr thé doc lap duoc
chon tir oxo, CN, OR*!!, O-C,¢-alkylen-OR?!!, Cjg-alkyl, halo-Cj¢-alkyl,
halogen, CO,R?*!!, CONR?''R?12, CONR?''SO,R?!!, COR?!!, SOR*!, SO;H,
SO,NR2!R22) NR2!'COR?!, NR2'!SO,R?!!, NR2'-CO-NR2!'R2!2, NR2!1-S0,-
NR*'R?!2, C3.j0-xycloalkyl, O-Cs.10-xycloalkyl, Cs.jo-heteroxycloalkyl, O-Cs.1o-
heteroxycloalkyl va NR2!'R?!2;
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R*? dugc chon tir H, Cy¢-alkyl, halo-Ci¢-alkyl va hydroxy-Ci.¢-alkyl, con tdt
hon R?%? 13 hydro;

hodc R?! va R?” khi dugc dua cung véi nito ma chiing dugce gin hoan thanh
vong 3- dén 8-canh chita nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir
khéc loai dugc chon tir O, S hodc N, trong d6 vong khong duoc thé hodc duoc
thé v&i 1 dén 4 phan tir thé doc 14p duoc chon tir halogen, oxo, CN, OR?!,
SO, SOsH, NRMSO,R*, SO,NR?''R?*?2  (Cys-alkylen-CO,R,
CONR2!'R?12, CONR2'SO,R?!!, COR?"!, NR?''-CO-R2!!, NR2!l-CO-NR2!'R212,
NR*"-SO,-NR*'R?"2) NR?!'R*'2, C4-alkyl, halo-C;.¢-alkyl, hydroxy-C.s-alkyl,
Css-xycloalkyl,  O-Css-xycloalkyl,  Css-heteroxycloalkyl va  O-Css-
heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khéng duogc thé hodc dugc thé véi
1 d&n 4 phén tir thé doc lap dugc chon tir halogen, C;s-alkyl, halo-C.3-
alkyl, OH, O-C1-3-alkyl, O-halo-Cl-g-alkyl, SOz-C1-3-alkyl, COOH va oxo.

Con t6t hon 13, R?*! va R2? khi duoc dua cing véi nito ma chung dugc
gén hoan thanh vong 4- dén 6-canh chira nguyén tir cacbon va chira tiy y ngoai
mot nguyén tr nito, trong d6 vong khong duoc thé hoic duoc thé véi 1 dén 4
phan tir thé doc 1ap dugc chon tir flo, oxo, OR?!L, SO,R?!!, NR2!'SO,R2!,
SO,NR?*!'"R*'2, Cy.¢-alkylen-CO,H, CONR?''R?12, COR?!!, NR?!'R?'2, C|¢-alkyl,
halo-Cy.¢-alkyl, hydroxy-Cj.¢-alkyl, Css-xycloalkyl va C;.s-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong duoc thé hodc dugc thé véi
1 dén 4 phan t thé doc 14p duogc chon tir halogen, Cis-alkyl, halo-Cy.3-
alkyl, SO,-C;.3-alkyl, COOH va oxo.

Theo phuong 4n dugc wu tién khi két hop vé6i phuong 4n bét ky néu trén
hodc dudi diy cla phuong an thir nhit NR2'R2°2 dugc chon tir NHMe, NHE,
NHPr, NHBu, NHCH,CONH,, NHCH,CONMe,,  NHCH,CH,OH,
NHCH,CH,OMe, NHCH,CH,SO,Me, NHCH,CH,SO,NH,, NH(CH,);OH,
NH(CH_);0Me, NH(CH;)4OH, NH(CH,)sOMe, NH(CH,)sOH, NH(CH,),CO-H,
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NH(CH,);CO,H, NH(CH,),COH, NH(CH,)sCO,H, NHCH,CH(CF3)OH,

NHCH,C(Me)(CF3)OH, NHCH,CMe,0OH, NHCH,CH,CMe,OH,
NHCH,CMe,NHCH,CF;, NHCH(Me)CMe,OH, NHCH,CMe,OMe,
NHCH,CMe,CO,H, =~ NHCH,CMe,CONHMe,  NHCH,CMe,CONMe,,
NHCH,CMe,NHSO;Me, NH(CH,);SOMe, NH(CH,)sSO:Me,
NH(CH,)sSO,NH,, NH(CH,);NHSO,Me, NH(CH,),0(CH,),0H,

NHCH,CHMeOH, NH(CH,)sSOMe, NH(CH);SO,Me, NHC(CH,OH)s,

NHCH,CH(OH)CH,OH, N(CH,CH,0H),, N—<, HN—<> HN@
HN HN— OH HN
“\> ’\§ HN—\_ _>[' \_/ HN—-\_ Cg
HN—\’NOLF | HN—\—NO HN—\_N<>—F HN_\_N1><OH
HN
HN _f/ HN HN HN
HN_—\_ <><CF3 ‘_bo, u O ‘—E % %

HN'%H HN%
L B m w00 e om0
\, \ HN O HN O HN S HN S HN oH
b b b b b b
—<>S’/O HNC L inN 522 i D HN 0 ‘C
HN %0, %o, %o, \_/

b b

N
/ b
(0] 0] N NC
(5, (3 e W e WO
b b b
Re!
b

@]
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o

M

-N N H
\_/ ,
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U o0 0
9 O, o’ S
HN—, OH N
HN o o
/1
Ss —C‘;O (@)
HN N
O b

\\\O H K
O

b

I
b
N
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b b
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Theo mot phuong &n dugc uu tién hon nita khi két hop véi phuong 4n bét

ky néu trén hogc duéi ddy ciia phuong an thir nhit NR2'R22 duge chon tir:

o)
HN HN NH,
HN
/O 7,
’>YOH HN— 8% HN~C 2 HN—CO z )
b O) O’ b O) O
HN—»\
—S

HN
HN,, Nj)
QYO
§\O /, \\ \\:O
0 .

OH
b

b

Theo mdt phuong 4n con dugce wu tién hon nita khi két hop vé6i phuong 4n

bat ky néu trén hoic duéi ddy cua phuong 4n thir nhdt NR2'R2% duoc chon tir:

HN,,
HN 0 QY
e e
b b

N% N

L C]D

% S\FO =0
O, O wva o .

Theo mdt phuong 4n khic dugc uu tién khi két hop véi phuong an bét ky

néu trén hodc duéi day ctia phuong an thir nhat R2% 1a:
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R?% va R?% doc 1ap dugc chon tir H, Ci¢-alkyl, halo-C;s-alkyl, Co.s-alkylen-Cs.
g-xycloalkyl, Cy.¢-alkylen-Cs.g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va
aryl 6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va
heteroaryl khong dugc thé hoic duoc thé véi 1 dén 6 phén tir thé doc lap dugc
chon tir halogen, CN, OH, oxo, C;s-alkyl, halo-C;s-alkyl, O-C;.3-alkyl, O-halo-
Ci3-alkyl va SO,-Cy3-alkyl, NR2!'R?!2, CO,R?!?2 va CONR?''R?1%;

va trong d6 R?® va R tiy y khi dugc dua cling v6i nito ma chung dugc gin
hoan thanh vong 3- dén 8-canh chita nguyén tir cacbon va chira tiy y 1 hodc 2
nguyén tt khic loai dugc chon tir O, S hoic N, trong d6 vong khong duoc thé
hodc duoc thé véi 1 dén 4 phﬁn ttr thé doc l1ap dugc chon tir flo, OH, oxo, Ci4-
alkyl va halo-C,;.4-alkyl;
R2%7 @6c 1ap duoc chon tir N va CR2%; hodc
hai R?°7 lién k& hinh thanh vong 5- hodc 6-canh bdo hoa mét phan hodc khong
bdo hoa chira nguyén tir cacbon va chira tiy y 1 hoac 2 nguyén tir khac loai dugc
chon tir O, S hoic N, trong d6 vong khong duogc thé hodc duge thé véi 1 dén 4
phén tir thé doc lap dugc chon tir halogen, OH, oxo, C;4-alkyl va flo-C;.4-alkyl;
R?® doc 14p dugc chon tr H, halogen, CN, Cjs-alkyl, flo-Ci¢-alkyl, Cj4-
alkylen-OH, C;4-alkylen-O-Ci-alkyl, C;4-alkylen-O-flo-C;.;-alkyl, OH, O-C,.
¢-alkyl, O-flo-Cj.¢-alkyl, Cs.jo-xycloalkyl,
trong d6 alkylen khong duoc thé hogc duoc thé vdi 1 dén 3 phan tir
thé dugc chon tir F va xycloalkyl khong duoc thé hoiic duoc thé vai 1
dén 3 phan tir thé doc lap duoc chon tir F, Cy.3-alkyl va flo-Cys-alkyl.
Theo mét phuong 4n dugc wu tién hon nita khi két hop vé6i phuong 4n bat

ky néu trén hozc dudi day ciia phuong an thir nhit R24 1a:
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}\ /,O R205

R206
M

trong d6 tat ca R%7 1a CR?* hoic mot R%7 1a N va ba R%7 khéc 13 CR2%; hoic
3 R%207
\207 : 5
trong @6 R R¥7 ¢ duoc chon tir:

2 a 73
N
; \2; é; ; \207' 5 \2;‘ ; ; \é;‘ ; 5 \2; 5 ; \20\
R< ’ R R< R\R , R< R<

R2'07 ~ R207 ; R207 207 RZ‘O7 %2’07 ;
2 b b 9
5*%
\ .
R2\07207 5 r \ A \ A A - A re
R , trong d6 vong thém vao khong dugce thé hodc dugce thé vai 1

dén 4 phan tir thé doc 1ap dugc chon tir halogen, OH, oxo, C;4-alkyl v flo-
C1-4-alkyl.

Theo mét phuong én con duge uu tién hon nita khi két hop voéi phuong an
bat ky néu trén hoic du6i ddy ciia phuong 4n thir nhat R2* 1

7
o)

; RZ%}5207
\ X\ 1] R205

trong d6 tat ca R?%7 1a CR2® hogc mot R27 1a N va R2%7 khac 1a CR2%; va

trong d6 mot R*® doc 14p dugc chon tir hodc hai R*® lién ké doc 1ap duge chon
tr flo, clo, metyl, CHF,, CF3, CMe,OH, OCHF, va OCF; trong khi géc con lai
R2% 13 hydro; ho#c

;g R§°§207
\

\gzm X\g

trong d6 " R* ¢ dugc chon tir:
7
207 207 207 207
R‘R2°7 ;g’ R<5207 55 R~Rzo7 5, R<5207 5; va
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trong d6 ca hai R?%7 1a CR?% ho#ic mdt R?*7 1a N va cai kia 1a CR2%; va
R2% doc 1ap dugc chon tir H, flo, clo, CH; va CFs;.

Theo mét phuong 4n thay thé duoc wu tién khi két hop véi phuong an bat

ky néu trén ho#ic dudi day ctia phuong an thir nhat R2* duge chon tir:

OH
// R205 I/ R205 R205 // R205
\ S~ N

I / /

Rzoe Rzoe Rzoe Rzoe
2 9 b 9
Cl
CF3
§ § 0
I/ R205 R205 I/ R205 S// /R205
\ /-\ /1 \N
Rzos Rzoa Rzoe Cl O Reoe
b 9
cl CF
3
§\©\ _R205 \Q\ R205 \©\ _R205 §\©\ S/(I) R205
1/ \N/
Rzoe Cl Rzoe Rzoe O éZOG
b
F Cl
CHF, cl
§ 0 5 0 5 § 0
// R205 S// R205 R205 17 ,R205
i S N i N //S\N
o Rzoe ’ o) Rzoe ’ Rzoe ’ O R20e ,
F,HCO F,HCO F,HCO FHCQ
5\@\ ,IO Rzos \d 7 R205 g\d Rzos \©\ ,9 R205
/§ N i \ //S\N
O Raos O Rzoe Rzoe O R2os
b b b 9
FHCO F5CO F o oor FsC
3
; O s ; /9 205 5 O 205 5 O Laos
S S N S SN
7N 7N 7N 7N
O Raoe 0] R206 O Reos O Ra06
9 b 9 9
F,HC FHG
5\@ R205 §\©\ /(/) R205 5@ /9 R205 5 0 R205
/,S\N/ //S\N/ //S\N/
Rzoe O R20s O Ra06 O Reos
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R206 O R206 ) R206 o) R206
b 9 b 5
) )
F
§ 0 § 0 S S S 0
7 R205 7 R205 \ A JT R205 \ 7 R205
S\’ SN’ < N—/ ~S-
g o N g
206 206 206 206
R b R b R 2 R b
N
N
7 &
g /7 R205 5 //O 205
&N &N
R206 3 R206 ’

trong do:

R295 va R doe 1ap dugc chon tir H, Cre-alkyl, halo-Cy.¢-alkyl, Coe-alkylen-Cs.
s-xycloalkyl, Co.¢-alkylen-Cs.g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va
aryl 6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va
heteroaryl khong duoc thé hodc duogc thé véi 1 dén 6 phan tir thé doc lap duoc
chon tir halogen, CN, OH, oxo, Cy3-alkyl, halo-C;3-alkyl, O-C;-alkyl, O-halo-
Cis-alkyl va SO,-C;3-alkyl, NR?!'R?12, CO,R?!? va CONR?''R2!2,

va trong d6 R*» va R?% tiy y khi dugc dua cling véi nito ma chiing duge gin
hoan thanh vong 3- dén 8-canh chia nguyén tir cacbon va chira tiy y 1 hodc 2
nguyén tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong duoc thé
hoidc duoc thé véi 1 dén 4 phén tir thé doc lap dugc chon tir flo, OH, oxo, C;4-

alkyl va halo-C;4-alkyl.

Con tét hon 1a trong su két hop vdi bat ky phuong an trén hodc sau day

clia phurong 4n thir nhit, R2* duogc chon tir:
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OH
§ 0
// R205 // R205 R205 7 R205
/7 \ S = N

/1

0 R206 , Rzoe , Rzoe , o) Rzoe ,
F
CHF,
§ o 5 5 0
// R205 R205 R205 17 R205
PN ? N PN
Rzos Rzoe ’ O R2os , O R2os ’
F,HCO
f@i f@ fw@t o g
//S N //S\N,
0] Rzoe , Rzoe , Rzoe , O Reos ’
F,HCO F,HCO F,HCO FHCO
~=
gﬁs’? JR205 \@ P gevs 5@ JR205 \©/\s’9 JR205
d SNT N d P N & ~N
206 206 206 206
R 9 R b R b R 2
F4CO F F3C
; 5 OCF;3 5
Rzos /9 R205 R205 é,o R205
I \N 1y \N
Rzoe 0 Rzoe Rzoe O R2os
2 b
F,HC F,HC
~I
§\©\ 5\@ /(/) _R205 \d _R205 \ P /9 _R205
/ //S N N //S\N
o Rzoe ) Rzoe Rzos 0 Rzoa
\a R205 \& _R205 \‘ R205 Rzos
I/
Rzoe Rzos 0] Rzoe 0 Rzoe ,
~ \E &
(0]
7 R205 \& R205
Y% S~ N’
Rzos 0] R206 3 Rzoe

b

Con tot hon nita 13 trong sur két hop véi bat ky phuong 4n trén hodc sau

day ctia phuong 4n thir nhét, R2* dugc chon tir:
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Cl
Y . ; ¢
Rzos S/(P _R205 O S/(/) R205
/7 \N /7 \N
(0] o) R206
R .

R206 R206 v é

Theo mét phuong 4n khic duge uu tién khi két hop véi phuong én bat ky

néu trén hodc dudi day cta phuong an thir nhat NR2SR2% duge chon tir
H

j 7< \fk 7</ N\)< i TCF3 N._CF3 N\é;\

H !

I H H H N ;

s # N T ONP O T
: 7< \’</F WQCFg, 5y

CF3 2 CF3 b b b O b

E \G \'<] N EKLNHz"L\K/OH, v N\K/O
0 V e el W”ocﬁrﬁ

CF3

Theo mot phuong 4n dugc wu tién hon nita khi két hop véi phuong an bat

>

b

ky néu trén hodc dudi diy clia phuong 4n thir nhat NR?%R2% t6t hon 1a

i i Hi |

T
N N H N
T T e T
b > b b = > >

Theo mét phuong an khic dugc wu tién khi két hop véi phuong an bat ky

néu trén hodc dudi day ciia phuong 4an thir nhat R?** dugc chon tir
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/ 7N I
0 , o H | o H |
o O cl o
MO L RO RO f@o“
1/ 1] /1 ) , 1
/,S\N S\N /,S\N //S\N !
O H , O H , O H , O H va

Theo mdt phuong 4n duge uu tién hon nita khi két hop voi phuong 4an bét

ky néu trén hodc dudi day cia phuong an thir nhat R2* dugc chon tir:

,8'9 Q ‘ ‘,,S?NQ ‘S\N

O

Theo mdt phuong an khéc duoc wu tién khi két hop voi phuong 4n bt ky
néu trén hodc dudi ddy cta phuong 4n thir nhat R?® duge chon tir Cyjg-alkyl,
ﬂO-C1-1o-alky1, Co-6-alkylen—C3-1o-xycloalkyl, Co-g—alkylen-C3-1o-
heteroxycloalkyl, Co.¢-alkylen-(aryl 6- dén 10-canh), Co-s-alkylen-(heteroaryl 5-
dén 10-canh),

trong do alkyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl
khoéng dugc thé hoic duge thé véi 1 dn 6 phén tir thé doc 1ap duoc chon tir
oxo, halogen, CN, Ci¢-alkyl, halo-Ci¢-alkyl, Csg-xycloalkyl, Cs,-
heteroxycloalkyl, OR?!2, CO,R?!2, CONR?"?R?'2, COR?'2; va
trong d6 mot don vi CH, tuy y trong alkyl hoic alkylen c6 thé dugce thé boi O,
SOy, NH hodc N(Cy;-alkyl).
Theo mot phuwong an tuong tu dugc uu tién khi két hop véi phuong an bat

y néu trén hodc dudi ddy ctia phuong an thir nhit, R2® dugc chon tir Cyyo-
y p g
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alkyl,  flo-Cijo-alkyl,  Cos-alkylen-Cs.jp-xycloalkyl,  Cy.¢-alkylen-C;.io-
heteroxycloalkyl, Co.¢-alkylen-(heteroaryl 5- &n 10-canh),

trong d6 alkyl, alkylen, xycloalkyl, heteroxycloalkyl va heteroaryl khong
dugc thé hogc duoc thé véi 1 dén 6 phan tir thé doc 14p duoc chon tir oxo,
halogen, CN, Cig¢-alkyl, halo-Cis-alkyl, Cjs-xycloalkyl, Cs.¢-
heteroxycloalkyl, OR?'2, CO,R?'2, CONR?!?R?!2) COR?"?; v4

trong d6 mot don vi CH, tity y trong alkyl hodc alkylen c6 thé duoc thé boi O,
SOX, NH hOflC N(C1-3—alky1).

Theo mdt phuong 4n duge wu tién hon nira khi két hop véi phuong 4n bét
ky néu trén hodic dudi day cia phuong an thir nhat, R2% dugc chon tir Cy.io-
alkyl, flo-Cijp-alkyl, Cos-alkylen-Cs.jp-xycloalkyl va Cyg-alkylen-Cj.io-
heteroxycloalkyl,

trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khéng duoc thé
hodc dugc thé véi 1 dén 6 phén tr thé doc 1ap dugc chon tir oxo, halogen,
CN, Cig-alkyl, halo-Ci¢-alkyl, Cs.¢-xycloalkyl, Css-heteroxycloalkyl,
OR212 C02R212 CONR212R212 COR212. va

trong d6 mét don vi CH, tly v trong alkyl hodc alkylen c6 thé dugc thé béi O,
SOy, NH hodc N(C;.;-alkyl).

Theo mdt phwong 4n duge wu tién hon nita khi két hop véi phuong an bt
ky néu trén hodc duéi diy clia phuong 4n thir nhat R dugc chon tir Cyg-alkyl,
flo-Cys-alkyl, Co.p-alkylen-Csg-xycloalkyl, Co.,-alkylen-Cs.g-heteroxycloalkyl,
Co.2-alkylen-(aryl 6- dén 10-canh), Co-2-alkylen-(heteroaryl 5- dén 10-canh),

trong do alkyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl
khong duoc thé hoic dugc thé véi 1 dén 6 phén tir thé doc 1ap duoc chon tir
oxo, flo, clo, CN, CONH,, C;3-alkyl, flo-C;s-alkyl, C;.¢-xycloalkyl, Cs-
heteroxycloalkyl va OC;.4-alkyl.
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Theo mdt phuong 4n duge wu tién hon nita khi két hop v6i phuong 4n bét
ky néu trén hodc dudi day clia phuong an thir nhat R duoc chon tir Cp.¢-alkyl,
flo-Cr6-alkyl, Cs.s-xycloalkyl, Cs.g-heteroxycloalkyl, aryl 6-canh, heteroaryl 6-
canh, CH-(aryl 6-canh), CH»-(heteroaryl 6-canh), CO-(aryl 6-canh), CO-
(heteroaryl 6-canh) va CO-NR?R® (trong d6 R*R® hinh thanh heteroxycloalkyl
béo hoa 4- dén 8-canh),

trong d6 xycloalkyl va heteroxycloalkyl khéng dugc thé hodc dugc thé tuy

¥ v6i 1 dén 4 phan tir thé doc 14p duge chon tir oxo, Crs-alkyl, flo-Cy.s-

alkyl va C;_s-xycloalkyl; va

trong d6 aryl va heteroaryl dugc thé tiy y véi 1 dén 3 phén tir thé doc lap

dugc chon tir flo, clo, CN, C,3-alkyl va flo-C.;-alkyl.

Theo mdt phuong 4n duge wu tién hon nita khi két hop véi phuong 4n bét

ky néu trén hodic dudi ddy cia phuong an thir nhit R2® dugc chon tir CHF,,
CHzCH3, CH2CH2CH3, CMG3, CHzOCMe3,

0 "0 0 0 0Tt o
B s S W
IoaFeateaneatenlen:

A

N~ ~O

A - o~ ww H
N™ -0
o o oo 0
s ) N va
Theo mét phuong 4n khac dugc wu tién khi két hop véi phuong an bat ky

néu trén hodc dudi day cia phuong 4n thir nhat hop chét c6 cong thirc duoc

chon tir:
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202 N 202 202 S 202
R R R R2°9

R203 R 03
b
(0]
R¥ N 0 R204
202
209 , N N
R R trong d6 R?* duoc chon tir H, flo, clo va metyl.
g C Yy

Theo mdt phuong 4n duge wu tién hon nita khi két hop v6i phuong 4n bét

ky néu trén hodc dudi ddy clia phuong an thir nhat hop chat ¢6 cong thirc duoc

chon tur:

(0]
RZO‘I R204 R \ R204 R \ R204 \S/ R204

Rzoz Rzoz N R202 S Rzoz
R203 R203 R203 R203 .
2

O
R2Q1N/U\«S R204
ézoz N\/Z/

cOn tot hon nita 1a béi cong thirc R203

Séang ché con dé xudt dugce phdm cua phuong 4n thir nhit theo sang ché

dugc str dung nhu la dugce phém.

Séng ché con @& xuét hop chét cua phuong 4n thir nhét theo sang ché dé
dung khi diéu tri hodc phong ngira bénh hoic rdi loan lién quan dén su e ché

hoic sur hoat hoa cia thy thé RORYy.

Séng ché con dé xuét hop chit cua phuong 4an thir nhit theo sang ché khi
diéu tri sy viém trung gian RORy va c4c bénh ty mién dich. Tét hon 14, bénh
duogc chon tir nhém bao gdém viém khép dang thép, thoai hoa cot sdng, lupus ban
d6, bénh vay nén, viém khép vay nén, viém da di ing, cc bénh vidm rudt nhu
bénh Crohn, bénh suyén, bénh nhiét den niém mac, da xo cing, xo cung hé
théng, bénh tiéu duong loai 1, bénh Kawasaki, viém giap tuyén Hashimoto,
bénh manh ghép chong lai v4t chii man tinh, bénh manh ghép chdng lai vat chu

cép tinh, bénh viém rudt loét, ban xuit huyét giam tiéu cau tu phat, nhuoc co,
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hoi chimg Sjorgren, bénh cimg da, viém loét dai trang, ting san biéu bi, viém
than tiéu cdu, bénh phdi tac nghén man tinh va xo cung cot bén teo co.

Sang ché con dé xuit dugc phidm bao gbém hop chét cia phuong an tha
nhét theo sang ché va chit mang dugc dung.

Theo phuong 4n thit hai, séng ché d& xut hop chit c6 cong thic (100)
hodc cong thice (100'):

R1{)1 (@) R1{)1 O
N N
r12 ;O ri02 =N
N__~ R103 O R103
R104 (100) R104 (100"

chit dong phan dbi anh, chit déng phan khéng ddi anh, chét hd bién, N-oxit,

solvat, ché pham hodc muodi dugc dung cia no,
trong do:

R va R'%? doc 1ap duge chon tir H, Cy_jo-alkyl, C,.j0-alkenyl, Cy.jo-alkynyl, Cs.
10-xycloalkyl, Cj.jo-heteroxycloalkyl, Cj.jo-alkylen-Cs.jo-xycloalkyl, Cj.1o-
alkylen-Cs.io-heteroxycloalkyl, Ci.io-alkylen-(heteroaryl 5-canh), Ci.jo-alkylen-
(aryl 6-canh), Ci.jp-alkylen-(heteroaryl 6-canh), SO,-C;.jo-alkyl, trong d6 alkyl,
alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khéng
duoc thé hodc duogc thé véi 1 dén 7 phén ttr thé doc 1ap duoc chon tir oxo, CN,
ORM!, O-C,¢-alkylen-OR!, Cj¢-alkyl, halo-Cj¢-alkyl, halogen, CO,R!,
CONR!''R!2, CONR!M'SO,R!'!, COR!!, SOR!!, SO;H, SO,NR!R!™
NR!'!COR!!, NR!'SO,R!!!, NR!''-CO-NR!''R!12, NR''-S0,-NR!'R!'2, C5.,o-
xycloalkyl, O-Cs.jp-xycloalkyl, Cs.io-heteroxycloalkyl, O-Cj.1o-heteroxycloalkyl
va NRIR!2;

hodc R'! va R!? khi dugce dua cing véi nito ma ching dugc gin hoan thanh
vong 3- d&n 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén ti
khéc loai dugc chon tir O, S hodc N, trong d6 vong khong duge thé hodc duge

thé v6i 1 dén 4 phan tir thé doc 1ap dwoc chon tir halogen, oxo, CN, OR!!,
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SOXRIM, SO3H, NRIHSOlell, . SOzNRHlR“z, Co-é-alkylen-COlell,
CONRIIIRIIZ CONRIIISOZRIII CORIII NRIII_co_Rlll NRIII_co_NRIIIRIIZ
NR“I—SOz—NRIHRHZ, NRIIIR”z, C1-6-alkyl, halo-Cl-é-alkyl, hydI'OX}’-Cl-s-alkyl,
Cs.g-xycloalkyl, O-Css-xycloalkyl,  Css-heteroxycloalkyl va  O-Css-
heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong duogc thé hoic dugc thé véi
1 dén 4 phan tir thé doc 14p duoc chon tir halogen, Cys-alkyl, halo-Cys-
alkyl, OH, O-C,.;-alkyl, O-halo-C,.3-alkyl, SO,-C;.;-alkyl, COOH va oxo;

R'® 13 aryl don hodc hai vong 6-10 canh hoidc heteroaryl don, hai hoic ba vong
5-14 canh chira 1 d&n 5 nguyén tir khéc loai doc lap dugc chon tir nhom bao

gdbm N, Ova s,

trong d6 aryl va heteroaryl dugc thé tiy ¥ véi 1 dén 5 phén tir thé doc lap
duoc chon tir halogen, Ci.¢-alkyl, Ci¢-alkenyl, Ci¢-alkynyl, halo-C;¢-alkyl,
OH, O-Cis-alkyl, O-halo-Cis-alkyl, Co.¢-alkylen-C;.jo-xycloalkyl, Cy.6-
alkylen-Cs.jo-heteroxycloalkyl, Co-g-alkylen-(heteroaryl 5- hodc 6-canh),
Ci¢-alkylen-O-R!,  Cy¢-alkylen-CN, Cog-alkylen-N(R'*!),, O-Cj.1o-
xycloalkyl, O-Ci.¢-alkylen-O-R'*!, O-C;.jp-heteroxycloalkyl, Cos-alkylen-
COOR™!, Cy¢-alkylen-C(O)R'3!, Cy-alkylen-C(O)N(R"'),, Cy.s-alkylen-
NRPHC(O)R®B!,  Cys-alkylen-SO-R3!,  Cog-alkylen-SO,-RP!,  Cyu-
alkylen-SO»-N(R""),, Cy.¢-alkylen-N(R!31)S0,-R3!, Cys-alkylen-SO,-Cs.
10-heteroxycloalkyl va Cy.¢-alkylen-SO,-Cs.1o-heteroxycloalkyl,

trong do6 alkylen, xycloalkyl, heteroxycloalkyl va heteroaryl 5- hodc 6-
canh dugc thé thy ¥ béi 1 dén 4 phin tir thé doc 14p duoc chon tir
nhom bao gém halogen, CN, C,.3-alkyl, halo-Cy_;-alkyl, OH, oxo, =N-
OR'"?2, O-C;.3-alkyl va O-halo-C;3-alkyl,

hoic trong d6 hai phan tir thé 1ién ké hoan thanh vong bdo hoa hodc khong
bdo hoa mot phan 3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1

dén 3 nguyén tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong
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dugc thé hodc dugc thé véi 1 dén 7 phén tir thé doc 1ap duogc chon tir
halogen, Ci.¢-alkyl, halo-Ci.s-alkyl, Cs.s-xycloalkyl, Css-heteroxycloalkyl,
oxo, =N-OR"3?, OH, O-C;-alkyl va O-halo-C;.¢-alkyl;

R'™ dugc chon tir (CR'®RIP)RM (C=0)R™, OR*, SO,-R'7 va Css-

xycloalkyl, 1a vong xoin dugc ndi véi R4,
trong d6 xycloalkyl khong dugc thé hodc dugc thé v6i 1 dén 4 phan tir thé
doc 1ap duge chon tir nhém bao gém F, metyl va CFs;

R'%7 duge chon tir Cs.19-xycloalkyl va Cs.jo-heteroxycloalkyl,
trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé véi
1 d&n 3 phan tir thé doc 14p duge chon tir nhém bao g6m halogen, OH, oxo,
O-Cis-alkyl, O-halo-Ci¢-alkyl, Cj¢-alkyl, halo-C;¢-alkyl, xycloalkyl va
heteroxycloalkyl;

R'® doc 18p duge chon tir H, F, Cys-alkyl, halo-C;.3-alkyl, OH, O-C;.s-alkyl va
O-halo-C,3-alkyl;

R!% dugc chon tir H, F, C;3-alkyl va halo-Ci.3-alkyl;
R doc 18p duge chon tir H, Ci¢-alkyl, Cos-alkylen-Cs.jo-xycloalkyl va Co.¢-
alkylen-Cj;_jo-heteroxycloalkyl,

trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khong dugc thé
hodc dugc thé véi 1 dén 6 phﬁn tr thé dugc chon tir nhém bao gém
halogen, CN, OH, oxo, C,.;-alkyl, halo-C;s-alkyl, O-C;.;-alkyl, O-halo-C;.
s-alkyl, NH,, NH(C,-alkyl), N(Cs-alkyl),, Cs¢-heteroxycloalkyl, Cs.¢-
xycloalkyl va SO,-Cy;-alkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc duoc
thé véi 1 dén 3 phﬁn ttr thé doc 1ap dugc chon tir nhém bao gém F,
OH, oxo, Me va CFj3;

R''? d6c 1ap duge chon tir H, Ci¢-alkyl, halo-C¢-alkyl va C;.¢-xycloalkyl;
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RP! doc 14p duogc chon tir H, Cig-alkyl, halo-Cs-alkyl, Co-s-alkylen-Cs.¢-
xycloalkyl, Cy.¢-alkylen-C;.s-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va aryl
6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va heteroaryl
khéng dugc thé hodc duge thé véi 1 dén 6 phén tir thé doc 1ap duoc chon tir
halogen, CN, OH, oxo, =N-OR"?, Cy3-alkyl, halo-C;.s-alkyl, O-C;.-alkyl, O-
halo-Ci.3-alkyl va SO,-C.;-alkyl;

va trong d6 hai RP! tily y khi dugce dua ciing véi nito ma ching duoc gin hoan
thanh vong 3- dén 8-canh chua nguyén tir cacbon va chtra tuy y 1 hoéc 2 nguyén
tir khac loai duoc chon tir O, S hodc N, trong d6 vong khéng duoc thé hodc duoc
thé v6i 1 dén 4 phén tr thé doc 1ap dugc chon tur flo, OH, oxo, Ci4-alkyl va
halo-C,4-alkyl;

R'* ddc 1ap duge chon tir H, Cy.¢-alkyl va halo-Cy-alkyl va Cs.¢-xycloalkyl;

R 13 Cj.10-xycloalkyl, ma khong duoc thé hodc dugc thé véi 1 dén 5 phin tir
thé doc 1ap duoc chon tir nhom bao gém halogen, OH, oxo, O-C;-alkyl, O-
halo-Ci¢-alkyl, Cis-alkyl, halo-Cie-alkyl, Cjs-xycloalkyl va Cssg-
heteroxycloalkyl;

x va'y doc 1ap dugc chon tir 0, 1 va 2.

Theo mdt phuong 4n con duge wu tién hon khi két hop véi phuong 4n bt
ky néu trén hodc duédi diy cia phuong 4n thir hai R'°! duoc chon tir H, Cy.10-
alkyl, Cs.1o-xycloalkyl, Cs.1p-heteroxycloalkyl, Ci.10-alkylen-Cs.io-xycloalkyl, Ci.
10-alkylen-Cs_jo-heteroxycloalkyl, ~Ci.jp-alkylen-(heteroaryl 5-canh), Ci.io-
alkylen-(aryl 6-canh), C.jp-alkylen-(heteroaryl 6-canh), trong d6 alkyl, alkenyl,
alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khéng dugc
thé hodc dugc thé véi 1 dén 7 phan tir thé doc 1ap dugc chon tir oxo, CN, OR!1,
O-Cy.e-alkylen-OR'"!,  Cj¢-alkyl, halo-Cig-alkyl, halogen, CO,R!
CONR!!'R'2, CONR!'SO,R'!, COR', SOR!!, SO;H, SO,NR!'R!Z
NR!"'COR!!, NR!!SO,R!, NR''-CO-NR!!'R"'2, NR!''-SO,-NR!!'R!'2, Cj.4-
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xycloalkyl, O-Cs.s-xycloalkyl, Cs.g-heteroxycloalkyl, O-Cs.s-heteroxycloalkyl va
NRIHRHZ;

R!% dugc chon tr nhém bao gdm H, Cs-alkyl, flo-C).3-alkyl va hydroxy-C.s-
alkyl, con t6t hon 13 R!%? 3 hydro;

hogc R va R!%? khi dugc dua cing véi nito ma ching dwoc gin hoan thanh
vong 3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir
khéc loai dugc chon tir O, S hodc N, trong d6 vong khong dugc thé hodc duoc
thé v&i 1 dén 4 phan tir thé doc 1ap dugc chon tir halogen, oxo, CN, OR!!L,
SOR'"!,  SO;H, NRMSO,R'", SO,NR"R!"2  Cye-alkylen-CO,R",
CONR!''R!2, CONR!!SO,R!!, COR!!!, NR'''-CO-R!!, NR'''-CO-NR!!'R!12,
NR'"'-SO,-NR"R!"2 NR'"!R"2, Cy4-alkyl, halo-C¢-alkyl, hydroxy-C¢-alkyl,
Css-xycloalkyl,  O-Csg-xycloalkyl, = Css-heteroxycloalkyl va  O-Cjs-
heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé véi
1 d&n 4 phan tt thé doc 13p dugc chon tir halogen, Cis-alkyl, halo-Cj.3-
alkyl, OH, O-C1-3-alky1, O-halo-Cl-g—alkyl, SOz-C1-3-alkyl, COOH va 0XO0.

Con tot hon 13, R va R' khi dugc dua cling véi nito ma chung dugc
gn hoan thanh vong 3- dén 8-canh chita nguyén tir cacbon va chia tiy y 1 hodc
2 nguyén tir khéc loai dugc chon tir O, S hodc N, trong d6 vong khong duoc thé
hodc dugc thé v6i 1 dén 4 phén tir thé doc 1ap duge chon tir flo, oxo, OR!,
SOR"L NRMSO,R!!, SO,NR!"R!"?2  Cyg-alkylen-CO,H, CONRI!!R!2
COR'"!, NR"R'"? Cgalkyl, halo-Ci¢-alkyl, hydroxy-Cis-alkyl, Cs.s-
xycloalkyl va Cs.g-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khéng duoc thé hodic dugc thé véi

1 dén 4 ph?m ttr thé doc 1ap dugc chon tir halogen, Cis-alkyl, halo-Cy.3-
alkyl, SO,-C,3-alkyl, COOH va oxo.

Theo phuong 4n dugc wu tién khi két hop véi phuong 4n bat ky néu trén

hodc dudi diy ciia phuong an thi hai NR!'R!? dugc chon tir NHMe, NHEt,
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NHPr, NHBu, NHCH,CONH,, NHCH,CONMe, NHCH,CH,OH,
NHCH,CH,OMe, NHCH,CH,SO,Me, NHCH,CH,SO:NH,, NH(CH,);0H,
NH(CH:);0Me, NH(CH,)4OH, NH(CH,);OMe, NH(CH,)sOH, NH(CH,),COH,
NH(CH,);CO:H, NH(CHp),COH, NH(CH,)sCO,H, NHCH,CH(CF;)OH,

NHCH,C(Me)(CF3)OH, NHCH,CMe,OH, NHCH,CH,CMe,OH,
NHCH,CMe,NHCH,CF;, NHCH(Me)CMe,OH, NHCH,CMe,OMe,
NHCH,CMe,CO,H, =~ NHCH,CMe,CONHMe,  NHCH,CMe;CONMe,,
NHCH,CMe;NHSO,Me, NH(CH,);SOMe, NH(CH,)sSO;Me,
NH(CH,)sSO,NH,, NH(CH,);NHSO,Me, NH(CH,),0(CH,),0H,

NHCH,CHMeOH, NH(CH,)sSOMe, NH(CH,);SO,Me, NHC(CH,OH);,

NHCH,CH(OH)CH,OH, N(CH,CH,OH), HN—<1, WD HN G

F
F

HN HN OH HN HN HN
T A P @ L'y
CF37 b b \_/ b \__/ b b

F

HN F HN HN HN

'S O M M

HN
N o HN }, HN— OH HN HN—_ OH
NG 5o E
37 O) O 2 2 O) O b

HN—%H HN—%

S o 00 s s =<,
\ \ HN O HN O HN S HN S=0 HN OH
b b 2 b b b b
_0 .0 /\_0 /N

HN-<>S§ HN—CS\( HN-N  SZ HN-N O HN—CO N—CO
o, O, \_/ O , /
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HNH~©
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HN

HN



=z

\OH
S S5 OH O
O// 0 O/ 0 \* “OH va OH

Theo mét phuong an dugc wu tién hon nita khi két hop véi phuong én bét

ky néu trén hodc dudi diy cua phuong 4an thir hai NR!“'R'® dugc chon tir

HNC :<O HN—CO N—CO
NHCH,CMe,OH, NHCH,CMe,CO,H, O, , | ,

HN,,,

b By
HN. ..~ OYO
’b §\O OH 1/ \\O

0 OH

b b b
HN._ O HN N
OH (0]
b b b
N N
L ﬂ@ QD
s, o,

va

Theo mot phuong 4n khac dugc wu tién khi két hop véi phuong 4n bét ky

néu trén hodc dudi day ctia phuong 4n thtr hai R dugc chon tir:
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R133 R133 R133 R133 R133 4<R133 R133 R133
— N— N= —
133 133
s{\ :}R 2%\1 sQR Y Y
R133 R134 R133 R13 R13 R134 R13 R34 R134
9 9 9 9 M
R133 R133 R133 R133 R133 R133 R133 R138 136
N__ — — 7
§_<\ }Rﬁw %@‘Rm‘t g \ R134 %Q}wu g /N
—
N N N
R134 , R133 R133 , R133 , R133 , ,
R138 R133 R133 m
R136 S
g 74 | g g R134 % \ R134 % w R134
NG @ N N
133 133 133 133 \ 133
b R 9 R R 2 R Va R L)
trong do:

R doc 1ap duge chon tir H, halogen, CN, Cj¢-alkyl, flo-C¢-alkyl, Cj4-
alkylen-OH, C;.4-alkylen-O-C,;.3-alkyl, C;.4-alkylen-O-flo-C,3-alkyl, OH, O-C;.
6-alkyl, O-ﬂo-C1-6-a1kyl, NH-C1-6-alkyl, NH-ﬂo-Cl_-e-alkyl, C3-10-xycloalkyl,

trong d6 alkylen khong duoc thé hodc duge thé voi 1 dén 3 phén tr thé
duoc chon tir F va xycloalkyl khéng duoc thé hoic duge thé véi 1 dén 3

phﬁn ttr thé doc 1ap dugc chon tur F, C;3-alkyl va flo-C.5-alkyl;

R"* d6c 14p dugc chon tir H, halogen, CN, Ci¢-alkyl, flo-Ci.¢-alkyl, C;4-
alkylen-OH, C;.4-alkylen-O-C,;3-alkyl, C;.4-alkylen-O-flo-C;3-alkyl, OH, O-C;.
s-alkyl, O-flo-Cj.¢-alkyl, NH-C¢-alkyl, NH-flo-C}.¢-alkyl, Cs.10-xycloalkyl, Cy.
¢-alkylen-Cs_jo-heteroxycloalkyl, heteroaryl 5-canh, heteroaryl 6-canh,
C(O)N(R!¥7), va SO,N(RB7),,
trong d6 alkylen khong dugc thé hodc dugc thé véi 1 dén 3 phan tir thé
dugc chon tir F va xycloalkyl, heteroxycloalkyl va heteroaryl khong dugc
thé hodc dugc thé véi 1 dén 3 phe‘in tr thé doc lap dugc chon tir F, Cy.;-
alkyl, flo-C;3-alkyl, OH, O-C;_-alkyl, flo-O-C;.;-alkyl;
R dugce chon tir halogen, Ci¢-alkyl, halo-Cj¢-alkyl, Cs.¢-xycloalkyl, Cs.¢-
heteroxycloalkyl, oxo, =N-OR'*?, OH, O-Cj-alkyl va O-halo-C.¢-alkyl;

-49-



24106

R dugc chon tir Cy¢-alkyl, flo-Ci.s-alkyl, C(O)N(R'37),, SO;N(R!37),;

RP7 d6c 1ap dugc chon tir H, Cj¢-alkyl, halo-Cj6-alkyl, Cy4-alkylen-Cs.¢-
xycloalkyl, Co.4-alkylen-Cs.¢-heteroxycloalkyl, trong d6 alkyl va alkylen khong
duoc thé hodc duoc thé véi 1 dén 4 phén ttr thé duoge chon tir halogen, OH, O-
Cis-alkyl, CN; va xycloalkyl hodc heteroxycloalkyl khong dugc thé hodc duge
thé v6i 1 dén 3 phan tir thé doc 14p dugce chon tir F, CN, OH, oxo, C.-alkyl va
flo-C3-alkyl;

hodc trong d6 hai R khi dwoc dua cing véi nito ma ching duge gin hoan
thanh vong 3- dén 8-canh chura nguyén tir cacbon va chira tiiy y 1 hodc 2 nguyén
tir khac loai duge chon tir O, S hodc N, trong d6 vong khong duoc thé hoac duoc
thé v4i 1 dén 4 phén ttr thé doc 18p dugc chon tir flo, OH, oxo, C;4-alkyl va
halo-C,4-alkyl;

R duge chon tir H, Ci;-alkyl va flo-Cy3-alkyl;

X' 1a di vong bdo hoa anelat hoa dugc chon tir nhém bao gdm:

EN éi\ ~ R138 S R13®
~o 0 £ 0 #~0 ‘ SN #TONT
JJJ"
;‘S\/\)135 w135 OQBE’ \/\)\ 135 135;;/&0 135 L/\/&O
(R™)n (R™hn (R™)n (R™h_ (R™)q , R™)h ,
0 2
§\é’;0 JJE‘BS\\#:O
\
N N
(R135)n/ N\R138 (R135)n/\/ R138

Y' 1a vong cacbon 5- hodc 6-canh anelat héa, aryl 6-canh anelat héa hodac
heteroaryl 6-canh anelat héa chira 1 dn 2 nguyén ti nito, trong d6 vong cacbon,
aryl hodc heteroaryl khong duoc thé hodc dugc thé véi 1 dén 3 phan tir thé duoc
chon tir flo, Cy3-alkyl va flo-Cy.;-alkyl;

Z' 1a vong 6-canh anelat hoa hinh thanh heteroaryl chita 1 dén 2 nguyén tir nito,
trong d6 heteroaryl khéng dugc thé hoic dugc thé véi 1 dén 3 phan tir thé dugc
chon tir flo, C;.3-alkyl va flo-C.;-alkyl;

n duoc chon tir 1 dén 4.
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Theo mét phuong én duge uu tién hon nita khi két hop véi phuong an bét
ky néu trén hodc dudi diy clia phuong 4n thir hai R'% duogc chon tur:

R133 R133 R133 R133 R133

i j>7R133 N i s—/ §~<lj</<N §—<=/< N Rmf §R133

N 134
R134 , R134’ R134, R134, _<R134, g R ,
R133 R133 R133 R133
R133 R133 R133 R133
g R134 g R134 g R134 _ __
% \ p R134 % \ p R134
R133 R133 R133 N N
b 9 b . 9 9
, N va N ,
trong do:

R™? doc 14p dugc chon tir H, halogen, CN, Cis-alkyl, flo-C¢-alkyl, Ci.4
alkylen-OH, C;.4-alkylen-O-C;3-alkyl, C;4-alkylen-O-flo-C;3-alkyl, OH, O-C;.
¢-alkyl, O-flo-Ci¢-alkyl, NH-Ci¢-alkyl, NH-flo-Cy¢-alkyl, Cs.jo-xycloalkyl,
C(O)N(RB7),,
trong d6 alkylen khong dugc thé hodc dugc thé véi 1 dén 3 phan tir thé
dugc chon tir F va xycloalkyl khong duoc thé hoic duge thé véi 1 dén 3
phan tir thé doc 1ap duge chon tir F, Cy3-alkyl va flo-Cy.3-alkyl;
R"* dugce chon tir Cys-alkylen-OH, Cj4-alkylen-O-C;;-alkyl, C;.4-alkylen-O-
ﬂo—C1-3-alky1, C3-1o-xycloalkyl, C(O)N(R137)z, SO2N(R137)2,
trong d6 alkylen khong duoc thé hodc duge thé véi 1 dén 3 phan tir thé
duge chon tr F va xycloalkyl khong duoc thé hoic duge thé véi 1 dén 3
phén tir thé doc 1ap dugc chon tr F, C3-alkyl va flo-C;.;-alkyl;
R"7 doc 14p duge chon tir H, Cig-alkyl, halo-Ci¢-alkyl, Co.4-alkylen-Cs.¢-
xycloalkyl, Co.4-alkylen-Cs_¢-heteroxycloalkyl,
trong d6 alkyl va alkylen khong duoc thé hoic duge thé véi 1 dén 4 phén
tr thé duoc chon tir halogen, OH, O-C;.3-alkyl, CN, CONH,; va
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trong do6 xycloalkyl hodc heteroxycloalkyl khdng dugc thé hodc duoc thé
v6i 1 dén 3 phan tir thé doc 1ap duge chon tir F, CN, OH, oxo, O-Cy.s-alkyl,
C1-3-alky1 va ﬂo-C1-3—a1kyl;

ho#ic trong d6 hai R khi duoc dua cing véi nito ma ching duge gin hoan
thanh vong 3- dén 8-canh chira nguyén tir cacbon va chira tily y 1 hodc 2 nguyén
t&r khac loai dugc chon tir O, S hoac N, trong d6 vong khong duoc thé hodc duoc
thé voi 1 dén 4 phén tr thé doc lap dugc chon tur flo, OH, oxo, C;.4-alkyl va
halo-C,_4-alkyl;

Y' 1a vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat héa hodc
| heteroaryl 6-canh anelat héa chira 1 dén 2 nguyén ti nito, trong d6 vong cacbon,
aryl hoic heteroaryl khong dugc thé hodc dugc thé v6i 1 dén 3 phén tir thé duoc
chon tir flo, metyl va CF;.

Theo mdt phuong 4n con duoc uu tién hon nita khi két hop véi phuong 4n

bat ky néu trén hodc dudi day cua phuong 4n thir hai R'®® dugc chon tir:

) R133
R133 R133 R133 R133 o
0 0 .0
/ / / S=
5@8\30 E@S’ EGS’ | NR™),
N(R"®"), N(R"®"), N(R™), R133
b b b b
R133  R133 R133
/7 /
g S;O1 S':O % — é(’)/o % — éQ/O
N(R137 N(R137 / "~ \ "
g2 ) \_y N(R137), N—7 N(R™), 3
9 b b

&
N=

z WO
T O

%

gl

trong d6 R'** doc 18p duogc chon tir H, halogen, Cis-alkyl, flo-Ci¢-alkyl, Ci4-
alkylen-OH, Cj.4-alkylen-O-Cj.3-alkyl, O-Cj¢-alkyl, va O-flo-Cj.¢-alkyl, con tét
hon 12 R* doc 14p duogc chon tir flo, clo, CF;, CHF,, OCF;, OCHF,, metyl,
‘butyl va CMe,OH;
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mdt RB7 duge chon tir H, Cj¢-alkyl, flo-Ci.¢-alkyl va R"7 con lai dugc chon tir
Cie-alkyl, flo-Cie-alkyl, Cops-alkylen-Cs¢-xycloalkyl, Coy.4-alkylen-C;.¢-
heteroxycloalkyl, trong d6 alkyl va alkylen khong duoc thé hoic dugc thé véi
phén tir thé duoc chon tir halogen, OH, O-C;;-alkyl, CN, CONH,; va xycloalkyl
hoic heteroxycloalkyl khéng dugc thé hozc duoc thé véi 1 dén 3 phan tir thé
doc lap dugc chon tir F, CN, CONH,, OH, oxo, C;3-alkyl va flo-Cy_;-alkyl,

hoic trong d6 hai R khi dugc dua ciing véi nito ma ching duoc gin c6 thé
hoan thanh vong 3- dén 8-canh chira nguyén tur cacbon va chira tuy y 1 hodc 2
nguyén ti khac loai duge chon tir O, S hoac N, trong d6 vong khong duoc thé
hodc dugc thé véi 1 dén 4 phﬁn ttr thé doc 18p dugc chon tir flo, OH, oxo, Ci4-
alkyl va halo-C;4-alkyl;

Y' la vong cacbon 5- hodc 6-canh anelat hda, aryl 6-canh anelat hoa hoac
heteroaryl 6-canh anelat héa chira 1 dén 2 nguyén tir nito, trong d6 vong cacbon,
aryl hodc heteroaryl khéng duoc thé hodc duoc thé v6i 1 dén 3 phan tir thé duge
chon ttr flo, metyl va CFj3.

Theo phuong an dugc uu tién nhat khi két hop v6i phuong 4n bat ky néu

trén hodc dudi diy ctia phuong 4n thir hai R'® duoc chon tir:

CF3
e L O ﬁk ﬁ
1/ /1
é/S\N(R137)2 S\N(R137) S\N(R137 S\N(R137
b
CF3 Cl
5 5@9
’/ S\ 137 S~ 137
- - N(R N(R
S N(R137) S N(R137)2 O )2 é/ (R™%)2

Cl Cl

b >

Cl

CFs CHF2
0 p LB OE M
/
S\N(R137) OS\N(R137) c/)/S\N(R137)2 S\N(R137)2

b
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F,HCO
M8, L,
S\N(R137) //S\N(R137) /IS\N(R137)2
0 o :
F,HCO F,HCO FHCO
§ o) 0 o § 0
7 \ g d
/S\N(R137) N ] \N(R137) ;] \N(R137)
P H s
F,HCO F4CO
cl OCF;
SO MOe (e
/S\N(R137) /S\N(R137) S\N(R137)
s
F,HC F,HC

Cl
Mo M e
S\N(R137) S\N(R137) S\N(R137) IS\N(R137)2
f Mo ML &
S\N(R137) N/ S\N(R137 IS\N(R137)
() é
§ O 0 i \\ 0 = o
S 137 2 S\ 137), N 4 S\ 137 S
C/)I N(R"™"), N é, N(R N(R )

o// \N(R137)2

1/

S~ 137
. /1 N(R )2
va o) .

Theo mét phuong an khac duge wu tién khi két hop véi phuong 4n bét ky

néu trén hodc dudi day cta phuong an thir hai N(R'37), duoc chon tir:
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Ho H H H | |
N Rk e,
; 7ot
s D s s s N\/CF3a s = s CFs ’
! H

\9
H H I
! H ! H H H H N
N_~_ | N\%l I | ! | N
- N N N N/ © _
= ”x"“ fry o e N T T T
CF3 b b 35 2 b b 9 O b b
H
*’ ooy f g
N N_ H OH N \(”\
|
| ] CN KLNHZ 7</OH N\)< j</0\ CF3
b b b b 2 b

SIS Wvie oW JEvg
I a@

Theo mdt phuong 4n dugc wu tién hon nita khi két hop v6i phuong an bat

7

ky néu trén hodc dudi ddy ctia phuong 4n thir hai N(Rm)z dugc chon tir

A

N N N._CF

KO Y “ ﬁca 7<AOH ﬁo pOH
D ’ = va

Theo mot phwong an khac duoc vu tién khi két hop véi phuong an bat ky

néu trén hodc dudi ddy ctia phuong 4n thir hai R'® duoc chon tir

Cl
H 5
g i @; K O g ML

7N
O H
b
cl c ‘i'h
ot vt Ges ws
17 1/ /] \ Y i
SN S N S~N ~N
O H O H O H
b b b 9
Cl Cl
: )
5\@ oF:ﬁ § oFsC 5 OF33 § \\ OF33
i " i , 1 . P "
§\N §\N ! §\N N ﬁ\
o) O H ’ O H , O H
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Cl F,HC F5CO 7N
cl
Ok ek MO Nk
/1 /] 1/ /1
//S\N /TQ'\N /,S\N /,S\N
O H b O H 9 O H 2 O H b
cl F,HC F4CO 7N
cl
Hop L ML Mgl Mgk
1 Ui /1 /1
//S\N /,S\N //S\N //S\N
O H b O H b o H 2 O H 2
Cl FHG F4CO 7N
SO S, FOS. O
//S\N " //S\N T /,S\N " //S\(N "
o H o H O H v o H

Theo mot phuong 4n thay thé duoc wu tién khi két hop véi phuong 4n bt

ky néu trén hodc dudi diy cua phuong 4n thir hai R!3 dugc chon tir:

\’ 9 M b O 2 O 9
M - % % Oy (Y =Cp-do
7~ CFs CFa CFs N% HN
NH NH NH : O
O 9 O b o 9 9 b
OH HO OH HO
F cl
0 o 0
1 " 1] 1 1
g §=o % §:o § §:o % §=o § §=o
HN.__CF; HN_ _CF, HN
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Theo mot phwong 4n dugc uu tién hon nita khi két hop véi phuong an bét

ky néu trén hodc dudi day ctia phuong 4n thir hai R duogc chon tir:

< Sk e By B

Theo mdt phuong an khac dugc wu tién khi két hop véi phuong an bat ky

néu trén hodc dudi day cua phuong 4n thir ba R duge chon tir:

R133 R133 R133 “
%‘@*Rm %‘@‘Rm E\@\RHA : }\l—/ R134 ‘ §R134
s s , va

trong d6 R'** doc 14p dugc chon tir H, halogen, Cj¢-alkyl, flo-Cy¢-alkyl, C.4-
alkylen-OH, C;.4-alkylen-O-C;;-alkyl, O-Ci¢-alkyl, va O-flo-C .¢-alkyl, con tdt
hon 1a R'* doc 18p dugc chon tir flo, clo, CF;, CHF,, OCF3;, OCHF,, metyl,
‘butyl va CMe,OH;

b

RB*  dugc chon tir Cig-alkyl, halo-Cig-alkyl va Coys-alkylen-Cs.o-
heteroxycloalkyl,
trong d6 alkyl, alkylen va heteroxycloalkyl khéng duoc thé hodic dugc thé
boi 1 dén 3 phan tir thé doc 1ap duoc chon tir nhém bao gbm halogen, C.¢-
alkyl, halo-C;.¢-alkyl, OH, oxo, N(R!*!),, O-Cy-alkyl, Cs.jo-xycloalkyl, Cs.
10-heteroxycloalkyl; va
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Y' dugc chon tlr vong cacbon 5- hodc 6-canh anelat héa, aryl 6-canh anelat hoa
hodc heteroaryl 6-canh anelat héa chita 1 d&n 2 nguyén tir nito, trong dé vong
cacbon, aryl hodc heteroaryl khéng dugc thé hodc dugc thé véi 1 dén 3 phén tr
thé duoc chon tir flo, metyl hodc CFs.

Theo phuong 4n dugc wu tién hon khi két hop véi phuong 4n bat ky néu

trén hodc dudi ddy cua phuong 4n thir ba R'% duge chon tir:

R133 R1 33 R1 33 “
N N va

b b > 5

trong d6 R' doc 1ap duoc chon tir H, halogen, C;¢-alkyl, flo-Cye-alkyl, Cy.4-
alkylen-OH, C;4-alkylen-O-Cy.;-alkyl, O-Ci.¢-alkyl, va O-flo-Ci¢-alkyl, con t6t
hon 1a R'* ddc 1ap dugc chon tir flo, clo, CF3, CHF,, OCF3, OCHF,, metyl,
‘butyl va CMe,OH;

W e e Sl e
RB* dugc chon tur —/ —/ u P

Xe
S/ L > \ oY oL POy
N N NCFs N\ _
>‘N, 0,, 9 N>< Ni}CFa’ N:>—F,
< %
, N D
; con tot hon 1[a R1** 13 /;

CF3 ¢ CF
RO \_/— 3 >_N{+— ’
Y' dugc chon tir vong cacbon 5- hodc 6-canh anelat héa, aryl 6-canh anelat hoa
ho3c heteroaryl 6-canh anelat hoa chita 1 dén 2 nguyén ti nito, trong d6 vong
cacbon, aryl hodc heteroaryl khong duogc thé hodc duge thé véi 1 dén 3 phén tir

thé duoc chon tir flo, metyl hoac CFs.

Theo mét phwong an khac dugc uu tién khi két hop véi phuong an bét ky
néu trén hodc dudi day clia phuong 4n thir hai R'* dugc chon tir (CRI%R!)R 140

va (C=O)R!*0;

-59-



24106

R!% ddc 1ap dugc chon tir H, F, Cys-alkyl, halo-C;.3-alkyl, OH, O-Cys-alkyl va
O-halo-C;_s-alkyl;

R'% dugc chon tir H, F va metyl;
R 1a Cj.10-xycloalkyl, ma khéng duoc thé hodc dwoc thé voi 1 dén 5 phan tir

thé doc lap duge chon tir nhém bao gbém halogen, OH, oxo, O-C;.¢-alkyl, O-
halo-C.¢-alkyl, Ci.6-alkyl, halo-Cj.¢-alkyl, xycloalkyl va heteroxycloalkyl.

Theo mét phuong 4n duge wu tién hon nita khi két hop véi phuong 4n bét
ky néu trén hodc duéi ddy cia phuong an thit hai, R'% 13 (CR!®R®)R140; R108
duoc chon tir H, F, metyl va O-metyl; R'% dugc chon tir H, F va metyl; va R4
1a Cs.3-xycloalkyl, ma khéng dugc thé hoic dugc thé véi 1 dén 3 phan tir thé doc

14p dugc chon tir nhém bao gdm F, metyl va CF;.

Theo mot phuong 4n con dugce uu tién hon nita khi két hop voi phuong an
bat ky néu trén hoic duéi ddy ciia phuong 4n thr hai, R'* 13 (CH)R !, trong d6
R 14 Cs¢-xycloalkyl, ma khéng duge thé hogic dugc thé v6i 1 dén 3 phan ti

thé doc 1a8p dugc chon tir nhom bao gém flo, metyl va CF;.

Theo mét phuong an khéc duge wu tién khi két hop véi phuong an bat ky

néu trén hodc dudi ddy cuia phuong 4n thir hai R duoc chon tir:
2 2 b F b b b b 2
gelacihoUhodholh on
F
F
F b F b b b Vé M
Theo mét phuong an dugc wu tién hon nita khi két hop vé6i phuong 4n bét

ky néu trén hodc dudi day cia phuong 4n thir hai, R'* duoc chon tir:
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con tot hon nita 13, R'* dugc chon tir kg va : .

Theo mdt phuong 4n khéc dugc uu tién khi két hop véi phuong an bt ky
néu trén hodc duédi diy clia phuong an thir hai hop chit c6 cong thuc (100).

Theo mét phuong 4n duoc uu tién hon khi két hop v6i phuong 4n bat ky
néu trén hodc duéi day cla phuong 4n th hai, hop chét theo cong thirc (100)

dugc chon tir nhém bao gom:

0 z. 9
O PR w T2, %
NN o NH o i o "

}o
T
B
%)Qo
L
i
{o
¢
gt

O
BON
ocinz
(o=
O

N
Nz
ox
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-
-

Q\S//o
HN” \ OH
(@) (@] //I’ (0]
o)
)\@\N ‘o] O s’gO Q\N)K(o
Ho L/ 0 H Ny

OH
o%\®\ 0 "4N'H c(j\ o) o) 0
o . o 0
N/U\( O §z0 N/u\( HOJ><\N/LK(
Ho Wy 0 Ho N/ Ho N/

va chit ddng phan d6i anh, chit ddng phan khong déi anh, cht hd bién, N-oxit,

b >

solvat va muoi dugc dung cia no.

Sang ché con dé xuit hop chét cua phuong 4n thtr hai theo sang ché dugc

st dung nhu 13 dugc pham.

Sang ché con dé xudt hop chit cua phuong 4n thit hai theo sang ché dé
dung khi diéu tri hodc phong ngira bénh hodc rdi loan lién quan dén su e ché

hogc sur hoat héa cta thu thé RORy.
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Sang ché con dé xuét hop chét ciia phuong 4n thit hai theo sang ché khi
diéu tri viém trung gian RORy va cdc bénh tu mién dich. Tét hon 13, bénh duoc
chon tir nhém bao gdm viém khép dang thap, thodi hoéa cot sdng, lupus ban do,
bénh vay nén, viém khép vay nén, viém da di tmg, céc bénh viém rudt nhu bénh
Crohn, bénh suyén, bénh nhiét den niém mac, da xo cing, xo cing hé théng,
bénh tiéu dudng loai 1, bénh Kawasaki, viém giép tuyén Hashimoto, bénh manh
ghép chéng lai vét chi man tinh, bénh manh ghép chéng lai vt chu cAp tinh,
bénh viém rudt loét, ban xuét huyét giam tiéu cau tu phat, nhugc co, hoi ching
Sjorgren, bénh cung da, viém loét dai trang, ting san biéu bi, viém than tiéu cAu,

bénh phdi tic nghén man tinh va xo cung cdt bén teo co.

Sang ché con dé xuit dugce pham bao gdm hop chét cta phuong an thir hai
theo sang ché va chit mang duoc dung.

Theo phuong 4n thit ba, sang ché d& xuét hop chét c6 cong thire (1) hoac
cong thuc (1'):

NR'R? NR'R?

o=W oW
Vs =N
N

\/\R?’ S\)\ R3

R4 (1) R* (1)

chit dong phan ddi anh, chit ddng phan khéng ddi anh, chit hd bién, N-oxit,

solvat, ché pham hodc muoi dugc dung cta no,

R' va R? doc 1ap dugce chon tir H, C.jo-alkyl, Cy.1p-alkenyl, Cy.jo-alkynyl, Cs.10-
xycloalkyl, Cs.io-heteroxycloalkyl, Ci.jp-alkylen-Cs.jp-xycloalkyl, Cj.jo-alkylen-
Cs.10-heteroxycloalkyl, Cj.jo-alkylen-(heteroaryl 5-canh), SO,-Cy.jo-alkyl, trong
d6 alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl va heteroaryl
khéng duoc thé hodc duge thé véi 1 d¢én 7 phén ttr thé doc lap dugc chon tir oxo,
CN, OR", O-Cy¢-alkylen-OR!, C;¢-alkyl, halo-Cs-alkyl, halogen, CO,R!!,
CONR'R'?, CONR!'SO,R!!, COR!!, SO,R!!, SO;H, SO,NR!'R'2, NR!!COR!!,
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NR“SOzR“, NR“-CO-NR“RIZ, NRH-S.Oz-NRHRIZ, C3-10-xycloalky1, O-C3-1()-
xycloalkyl, Cs.jo-heteroxycloalkyl, O-Cs.jo-heteroxycloalkyl va NR''R'?;

hodc R' va R? khi dugc dua cling véi nito ma ching dugc gin hoan thanh vong
3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir khac
loai dugc chon tir O, S hodc N, trong d6 vong khong dugce thé hodc duoc thé véi
1 dén 4 phan ti thé doc 1ap dugc chon tir halogen, oxo, CN, OR!!, SO,R!!,
SOsH, NRYSORY, SO,NR!'R?, Cyg-alkylen-CO,R!", CONR!R2
CONR'SO,R!", COR!!, NR!'-CO-R!, NR!-CO-NR"R!2, NR!!-SO,-NR!'R2,
NR"R", Cis-alkyl, halo-C;.¢-alkyl, hydroxy-C;¢-alkyl, Cs.s-xycloalkyl, O-Cs.g-
xycloalkyl, Cs.s-heteroxycloalkyl va O-Cj.s-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong duogc thé hodc duge thé véi
1 dén 4 phén tir thé doc 1ap dugc chon tir halogen, C;;-alkyl, halo-Cj.3-
alkyl, OH, O-Cy-alkyl, O-halo-Cy.;-alkyl, SO,-C;.3-alkyl, COOH va oxo;

R’ 1a aryl don hodc hai vong 6-10 canh hoc heteroaryl don, hai hoc ba vong 5-
14 canh chira 1 d&n 5 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gém

N,Ovas,

trong d6 aryl va heteroaryl dugc thé tiy ¥ véi 1 dén 5 phén tir thé doc lap
dugc chon tir halogen, Cy.6-alkyl, Ci¢-alkenyl, Ci.¢-alkynyl, halo-C;.¢-alkyl,
OH, O-Ci¢-alkyl, O-halo-Ci.s-alkyl, Cy.s-alkylen-Cs.jo-xycloalkyl, Co.¢-
alkylen-C;.jo-heteroxycloalkyl, Cy.s-alkylen-(heteroaryl 5- hodc 6-canh),
Ci-s-alkylen-O-R*!, Cp.¢-alkylen-CN, Cys-alkylen-N(R>'),, Cys-alkylen-O-
Cs.10-xycloalkyl, O-Cj.¢-alkylen-O-R3!, Co-6-alkylen-O-Cj_1o-
heteroxycloalkyl, Co.¢-alkylen-COOR3!, Cps-alkylen-C(O)R3!,  Cous-
alkylen-C(O)N(R?"),, Co.s-alkylen-N(R3")C(O)R?!, Cy¢-alkylen-SO-R3!, C,.
s-alkylen-SO»-R*!, Cy¢-alkylen-SO,-N(R3'),, Cys-alkylen-N(R3)SO,-R3!,
Co.s-alkylen-SO,-Cs.1o-heteroxycloalkyl va Cos-alkylen-SO,-Cs.1o-
heteroxycloalkyl,
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trong do alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl
va heteroaryl 5- hogic 6-canh dugc thé tiy ¥ boi 1 dén 4 phén tir thé
doc lap duoc chon tir nhém bao gém halogen, CN, C,.s-alkyl, halo-C;.
s-alkyl, OH, oxo, =N-OR?*?, O-C;¢-alkyl, O-halo-C;;-alkyl, N(R3'),,
COOH, CON(R?),, NR3-COR3!, Csjo-xycloalkyl, Cs.jo-
heteroxycloalkyl, aryl don hodc hai vong 6-10-canh va heteroaryl don
hoac hai vong 6-10-canh,

hozc trong d6 hai phan tir thé 1ién ké hoan thanh vong bo hoa hodc khong
bdo hoa mot phan 3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1
dén 3 nguyén tir khac loai dugc chon tir O, S, N, SO, SO,, hoic NR3!, trong
d6 vong khong duge thé hodc duoc thé véi 1 dén 7 phan tir thé doc 1ap
dugc chon tir halogen, Cis-alkyl, halo-Cj.s-alkyl, C;¢-xycloalkyl, C;s-
heteroxycloalkyl, oxo, =N-OR*?, OH, O-C;.¢-alkyl va O-halo-C¢-alkyl;

| R* duogc chon tir (CR®R?)R¥, (C=0)R¥, OR*, NR*R*, SO,-R7 vi Ci¢
xycloalkyl, 13 vong xoin duoc ndi véi R,
trong d6 xycloalkyl khéng duogc thé hodc duoc thé véi 1 dén 4 phén tir thé
doc 1ap dugc chon tir nhém bao gém F, metyl va CF3;
R7 dugc chon tir Cs.j9-xycloalkyl va Cs.jo-heteroxycloalkyl,

trong dé xycloalkyl va heteroxycloalkyl khong duoc thé hodc dugc thé véi
1 dén 3 phén tr thé doc 1ap dugc chon tir nhém bao gém halogen, OH, oxo,
O-Ci¢-alkyl, O-halo-C;¢-alkyl, Ci¢-alkyl, halo-Ci¢-alkyl, xycloalkyl va
heteroxycloalkyl;
R® va R? doc 18p duoc chon tir H, F, Cy.3-alkyl, halo-C.;-alkyl, OH, O-C,.3-alkyl
va O-halo-C;;-alkyl;
R'" ddc 1ap duge chon tir H, Cie-alkyl, Co.s-alkylen-Cs.jo-xycloalkyl va Co.q-
alkylen-Cj;.1o-heteroxycloalkyl,
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trong do6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khong duge thé
hodc dugc thé véi 1 dén 6 phan tir thé dugc chon tir nhém bao gdm
halogen, CN, OH, oxo, C;s-alkyl, halo-C;3-alkyl, O-C;3-alkyl, O-halo-C;.
s-alkyl, NH,, NH(C;s-alkyl), N(Cis-alkyl),, Css-heteroxycloalkyl, Cs.-
xycloalkyl va SO,-C;3-alkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong duoc thé hoic duoc
thé véi 1 dén 3 phan tir thé doc 1ap dugc chon tir nhém bao gdm F,

OH, oxo, Me va CF3;
R'? doc 18p dugce chon tir H, Ci.¢-alkyl, halo-Cj.6-alkyl va Cs.¢-xycloalkyl;

R*' d6c ldp dugc chon tir H, Cie-alkyl, halo-Cj¢-alkyl, Cog-alkylen-Cs.s-
xycloalkyl, Co.¢-alkylen-Cs_g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va aryl
6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va heteroaryl
khong dugc thé hoac duogc thé véi 1 dén 6 phé‘ln ttr thé doc lap dugc chon tir
halogen, CN, OH, oxo, =N-OR*, C;;-alkyl, halo-C;;-alkyl, O-C;.s-alkyl, O-
halo-C;s-alkyl va SO,-C;s-alkyl;

'VE‘l trong d6 hai R*! tiy y khi dugc dua cling véi nito ma ching duoc gén hoan
thanh vong 3- dén 8-canh chira nguyén tu cacbon va chira tuy y 1 hodc 2 nguyén
tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong dugc thé hoac duoc
thé véi 1 dén 4 phan tir thé doc 1ap duoc chon tir flo, OH, oxo, Crs-alkyl va
halo-C,s-alkyl;

R*? ddc 14p duge chon tir H, Cy-alkyl va halo-C¢-alkyl va Cs.¢-xycloalkyl;

R* 1a Cs.jo-xycloalkyl, ma khong dugc thé hoic dugc thé véi 1 dén 5 phén tr
thé doc 1ap duoc chon tir nhém bao gbém halogen, OH, oxo, O-Cy¢-alkyl, O-
halo-Cy¢-alkyl, Cje-alkyl, halo-Ci¢-alkyl, Css-xycloalkyl va Css-
heteroxycloalkyl,

R* duge chon tir H, Cy.6-alkyl, Cs-xycloalkyl va Cs.s-heteroxycloalkyl,
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trong d6 alkyl, xycloalkyl va heteroxycloalkyl khong duoc thé hodc duoc
thé voi 1 dén 3 phén tir thé duoc chon tir nhém bao gém OH, oxo, CN,
halogen, O-Ci¢-alkyl, O-halo-Ci¢-alkyl, Css-heteroxycloalkyl va Cs,-
xycloalkyl,

x vay doc 1ap dugc chontir 0, 1 va 2;
W duogc chon tir C hodc S=0;

véi diéu kién réng dbi véi R3 heteroaryl don, hai hodc ba vong 5-14 canh chira

vong khong phai la:

HI Y R QQI Q//* Q*

nhém d; vong thom 5-canh chtra it nhat mot nguyén tir oxy.

hoiac

Theo mét phuong 4n thay thé dugce wu tién cua phuong an th ba hop
chét c6 cong thic (1) hodc cong thirc (1'):

NR1R2 NR'R?
o=W
S =N
\)\R?’ S\/\R3
R* M R* (1)

chét dong phan déi anh, chit dong phan khong d6i anh, chét hd bién, solvat, ché
phém hodc mudi duge dung ctia no,

trong do:

R! va R? doc lép duoc chon tir H, C1-10-alkyl, Cz-lo-alkenyl, Cz-lo-alkynyl, Co-10-
alkylen-Cs_jp-xycloalkyl, Cy.io-alkylen-Cs.jp-heteroxycloalkyl, Co.jo-alkylen-(5-
canh don vong heteroaryl), SO,-Ci.jo-alkyl, trong d6 alkyl, alkenyl, alkynyl,
alkylen, xycloalkyl, heteroxycloalkyl va heteroaryl khong dugc thé hodc duoc
thé véi 1 dén 7 phan tir thé doc 14p duge chon tir oxo, CN, OR', 0O-Cp¢-alkylen-
ORH, C1-6—a1ky1, halo-C1-6-alkyl, halogen, COzRU, CONRHRIZ, CONR“SOzRIz,
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COR!, SO,R', SO;H, SONR!R!2, NRUCOR!, NR'SOR!, NR!-CO-
Nl{1 1Rlz, N'R1 I-S()z-NI{1 1RIZ, C3-6-xycloalkyl, O—C3-6-xycloalkyl, C3-6-
heteroxycloalkyl, O-C;_¢-heteroxycloalkyl va NR!'R'?;

hodc R' va R? khi dugc dua cing véi nito ma chiing dugc gin hoan thanh vong
3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir khac
loai dugc chon tir O, S hoiic N, trong d6 vong khéng duoc thé hodc duge thé véi
1 dn 4 phan tir thé doc 1ap duoc chon tir halogen, oxo, CN, OR!!, SO,R!,
SO;H, NR""SO,R!", SO,NR!"R!2, CO,R!!, CONR!'R!?, CONR''SO,R!2, COR!!,
NR!"-CO-R', NR!"-CO-NR!R!2, NR!-SO,-NR"'R!?, NR!'R'?, C¢-alkyl, halo-
Cie-alkyl, hydroxy-Ci¢-alkyl, Csse-xycloalkyl, O-Cs¢-xycloalkyl, Cs.- |
heteroxycloalkyl va O-Cj;.¢-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé véi
1 dn 3 phén tr thé duge chon tir oxo, OH, metyl, CF; va flo;

R? 12 aryl don hodc hai vong 6-10 canh hoic heteroéryl don, hai hodc ba vong 5-
14 canh chra 1 d&n 5 nguyén tir khac loai doc 1ap duogc chon tir nhém bao gdbm

N,Ovas,

trong d6 aryl va heteroaryl khong duoc thé hoic duge thé véi 1 dén 5 phén
tr thé doc 14p duge chon tir halogen, CN, Ci¢-alkyl, Ci¢-alkenyl, Ci¢-
alkynyl, halo-Cy¢-alkyl, OH, O-C;.s-alkyl, O-halo-C;¢-alkyl, Co.¢-alkylen-
Cs.10-xycloalkyl, Cos-alkylen-O-Cs.jo-xycloalkyl,  Cy.¢-alkylen-Cs.1o-
heteroxycloalkyl, Cos-alkylen-COOR?!,  Cy4-alkylen-C(O)R?!, Co.6-
alkylen-C(O)N(R3!),, Co.6-alkylen-SO,-N(R3!),, Co-é-alkylen-SOz-R“, Co-
alkylen-(heteroaryl 5-canh), Co.s-alkylen-(heteroaryl 6-canh),
trong do alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl
va heteroaryl khong dugc thé hodc dugc thé béi 1 dén 3 phén tir thé
doc 1a8p duogc chon tr nhom bao gém Cis-alkyl, halo-C;¢-alkyl,
halogen, OH, oxo, =N-OR*, N(R*'),, O-C;.¢-alkyl, O-halo-C,-alkyl,
COOH, CON(R?"),, CN, NR3-COR3!, Cs.p-xycloalkyl, Cs.io-
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heteroxycloalkyl, aryl don hodc hai vong 6-10-canh, heteroaryl don
hodc hai vong 6-10-canh,

hotic trong d6 hai phén tir thé lién k& c6 thé hoan thanh vong bdo hoa hodc
khong bio hoa mét phan 3- dén 8-canh chira nguyén tir cacbon va chira tuy
y 1 dén 3 canh duoc chon tir O, S, SO, SO, hodc NR*!, trong d6 vong
khong dugc thé hodc dugc thé véi mét téi bdn phan tir thé doc 1ap duge
chon tr halogen, oxo, =N-OR*?, OH, O-C;¢-alkyl, O-halo-C;¢-alkyl, C;.¢-
alkyl, Cs¢-xycloalkyl va halo-C.-alkyl;

R* dugc chon tir (CR®R?)R?, (C=0)R*, Cs-xycloalkylen-R*’, OR*), NR*'R*’ va
SOy-R7;

R7 duge chon tir Cs.19-xycloalkyl va Cs_jo-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc duge thé véi
1 dén 3 phan tir thé doc 13p dugc chon tir nhém bao gdm halogen, OH, oxo,
O-Cis-alkyl, O-halo-Ci¢-alkyl, Ci¢-alkyl, halo-Ci¢-alkyl, xycloalkyl va
heteroxycloalkyl;

R® va R? doc 14p dugce chon tir H, F, Cy3-alkyl, halo-C;.3-alkyl, OH, O-C;.;-alkyl
va O-halo-C,3-alkyl,

R" va R doc 14p duge chon tr H, Cie-alkyl, Cs.io-xycloalkyl, Cs.io-
heteroxycloalkyl, phenyl, heteroaryl 5-6-canh chtra 1 dén 4 céc nguyén ti khac

loai doc 1ap dugc chontr N, Ova S

trong d6 alkyl, xycloalkyl va heteroxycloalkyl khong dugc thé hodc duge
thé véi 1 dén 5 phén tir thé dugc chon tir nhém bao gdm Cy.¢-alkyl, halo-C;.
s-alkyl, OH, O-Ci¢-alkyl, O-halo-C;.¢-alkyl, phenyl, heteroaryl, halogen,
NH;, NH(Cie-alkyl), N(Cie-alkyl),, Cs.io-heteroxycloalkyl va Cs.io-
xycloalkyl, COOH, SO,-C,.3-alkyl, SO,-C;.3-floalkyl, oxo va CN,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc duoc

thé véi 1 dén 3 phn tr thé doc 1ap dugc chon tir nhém bao gém Ci.¢-
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alkyl, halo-Cj¢-alkyl, OH, O-Ci¢-alkyl, O-halo-Ci¢-alkyl, phenyl,
heteroaryl, halogen, NH,, NH(C.s-alkyl), N(Ci.¢- alkyl); va Cs.io-
xycloalkyl,
trong d6 phenyl va heteroaryl khong duoc thé hoic dugc thé véi 1 dén 4
phe“m tir thé doc 1ap dugc chon tir nhém bao gém OH, O-C,¢-alkyl, O-halo-
Ci6-alkyl, halogen, Ci.¢-alkyl, halo-C;.¢-alkyl, NH,, NH(C;s-alkyl), N(C;.
6-alkyl)2 va C3-1o-xycloalkyl;
R va R*? doc 14p dugc chon tr H, Cig-alkyl, halo-Cie-alkyl va Cs.io-
xycloalkyl;
R* 1a Cs.10-xycloalkyl, ma khong dugc thé hodc duge thé véi 1 dén 5 phan tir
thé doc lap dugc chon tir nhom bao gém halogen, OH, oxo, O-C,s-alkyl, O-
halo-C.¢-alkyl, C;.¢-alkyl va halo-C;_¢-alkyl;
R* duoc chon tir H, Cy.6-alkyl, Css-xycloalkyl va Cs.s-heteroxycloalkyl,
trong d6 alkyl, xycloalkyl va heteroxycloalkyl khong dugc thé hodc duoc
thé véi 1 dén 3 phﬁn tr thé duoc chon tir nhom bao gém OH, oxo, CN,
halogen, O-Cis-alkyl, O-halo-Ci¢-alkyl, Cs¢-heteroxycloalkyl va Cjg-
xycloalkyl;
y doc 1ap duogc chon tir 0, 1 va 2;

W duogc chon tir C hodc S=0;

v6i didu kién rang dbi véi R3 heteroaryl don, hai hodc ba vong 5-14 canh chtra

vong khong phai la:

SRSBERY ” ?Q* /N,'N

nhém d; vong thom 5 -canh chira it nhat mét nguyén tir oxy.
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Theo phuong 4n dugc uu tién khi két hop véi phuong 4n bét ky néu trén

hodc dudi day ciia phuong an thir ba W 1a nguyén tir cacbon.

Theo phuong 4n duoc wu tién khi két hop véi phuong 4n bt ky néu trén
hodc duéi ddy ctia phuong an thir ba R* dugc chon tir (CR®R?)R*, (CO)R* va
OR4O.

R® dugc chon tir H, F, metyl, triflometyl va O-metyl;
R? duoc chon tir H, F va metyl;

R* la Cs.s-xycloalkyl, ma khong duoc thé hodc dugc thé véi 1 dén 3 phén tir thé

doc 1ap dugc chon tir nhém bao gbém flo, metyl va triflomety].

Theo mét phwong 4n dugc uu tién hon nita khi két hop véi phuong 4n bat
ky néu trén hodc dudi ddy cua phuong an thit ba R* duge chon tir (CR3R*)R* va
OR"; R® dugc chon tir H, F, metyl, CF; va OMe; R® dugc chon tr H, F va
metyl; va R* 1a Csg-xycloalkyl, ma khong duoc thé hodc dugc thé véi 1 dén 3

phén tir thé doc 1ap duge chon tir nhém bao gom flo, metyl va CF;.

Theo mét phuong 4n con duge wu tién hon nita khi két hop véi phuong an
bat ky néu trén hodc dudi day ciia phuong 4n thir ba R* 1a (CR®R?)RY; R® duoc
chon tir H, F, metyl va O-metyl; R’ dugc chon tir H, F va metyl; va R* 14 Cs.5-
xycloalkyl, ma khong duoc thé hoic dugc thé véi 1 dén 3 phan tir thé doc 1ap
duogc chon tir nhém bao gom flo, metyl va CFs.

Theo phuong 4n duge uu tién nhét khi két hop véi phuong an bat ky néu
trén hodc dudi day cua phuong an tha ba R* 1a (CH)R*, trong d6 R* 13 Cs-
xycloalkyl, ma khong dugc thé hoic dugc thé véi 1 dén 3 phan tir thé doc lap

dugc chon tir nhém bao gdm flo, metyl va CF;.

Theo mdt phuong 4n thay thé duoc wu tién khi két hop vé6i phuong 4n bat

ky néu trén hodc dudi day cua phuong 4n thir ba R* dugc chon tur:
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con tot hon 13, R* dugc chon tir , kg, kO va F .

Theo phuong 4n duge uu tién khi két hop véi phuong 4n bit ky néu trén
hodc dudi day cia phuong an thr ba R' duge chon tir H, Cy.jo-alkyl, Cs.io-
xycloalkyl, Cs_jo-heteroxycloalkyl, Ci.jp-alkylen-Cs.jo-xycloalkyl, Ci.jp-alkylen-
Cs.10-heteroxycloalkyl, Cy.jp-alkylen-(heteroaryl 5-canh), trong d6 alkyl, alkenyl,
alkynyl, alkylen, xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé
véi 1 dén 7 phan tr thé doc 1ap duge chon tir oxo, CN, OR!, O-C,¢-alkylen-
OR!!, Cy6-alkyl, halo-Cy¢-alkyl, halogen, CO,R!!, CONR"R!2, CONR!SO,R!!,
COR", SOR!', SO;H, SO,NR!'R!?2, NR"COR! NR!'SO,R!, NRM-CO-
NR''R2,  NR!'"-SO,-NR!'R'2, Cj.jo-xycloalkyl, O-Cs.jo-xycloalkyl, Cs.io-
heteroxycloalkyl, O-Cj.1o-heteroxycloalkyl va NR!'R'?;

R? dugce chon tir H, Cy4-alkyl, halo-C-alkyl va hydroxy-C.¢-alkyl;

hozc R! va R? khi duge dua ciing véi nito ma ching duge gin hoan thanh vong
3- dén 8-canh chira nguyén tir cacbon va chita tuy y 1 hodc 2 nguyén tir khac
loai dugc chon tir O, S hodc N, trong d6 vong khong dugce thé hodc duoc thé véi
1 dn 4 phan tr thé doc 1ap dwoc chon tir halogen, oxo, CN, OR!!, SOR!!,
SOsH, NR!'SO,R!, SO,NR"R'?,  Cyg-alkylen-CO.R!', CONR!R2
CONRMSO,R!", COR!", NR!-CO-R!!, NR"-CO-NR!'R'?, NR!'-SO,-NR!"'R2,
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NR"R'?, Cy-alkyl, halo-Cy.6-alkyl, hydroxy-Ci.¢-alkyl, Css-xycloalkyl, O-Cs.s-
xycloalkyl, Cs.s-heteroxycloalkyl va O-Cs.s-heteroxycloalkyl,

trong do xycloalkyl va heteroxycloalkyl khong dugc thé hodc duoc thé voi
1 dén 4 phﬁn tr thé doc l1ap duoc chon tir halogen, Cis-alkyl, halo-C;.3-
alkyl, OH, O-C;3-alkyl, O-halo-C;_-alkyl, SO,-C;.3-alkyl, COOH va oxo.

Theo mdt phuong an thay thé duoc wu tién khi két hop vé6i phuong 4n bt
ky néu trén hodc dudi ddy ctia phuong an thr ba R! dugc chon tir H, Cy_jp-alkyl,
Co-10-alkylen-Cs_jo-xycloalkyl, va Co.io-alkylen-Cs.jo-heteroxycloalkyl, trong d6
alkyl, alkylen, xycloalkyl va heteroxycloalkyl khéng duoc thé hodc dugc thé véi
1 dén 7 phan tir thé doc 14p dugc chon tir oxo, OR!, Cj¢-alkyl, halo-Cy¢-alkyl,
halogen, CO;R!, CONR!R!2, CONR!SO,R!?2, COR!, NR!'COR!,
NRMSO,R", NR!"-CO-NR!'R'?, NR'"-SO,-NR!'R!?2, C;¢-xycloalkyl, O-Cs.¢-
xycloalkyl, Cs.¢-heteroxycloalkyl va O-C;.6-heteroxycloalkyl;

R? dugc chon tir nhém bao gdm H, C;¢alkyl va halo-Cy. alkyl;

hodc R! va R? khi dugc dua cﬁng‘ v6i nito ma chung duoc gén hoan thanh vong
3- d&n 8-canh chira nguyén tir cacbon va chua tuy y 1 hodc 2 nguyén tir khac
loai dugc chon tir O, S hodc N, trong d6 vong khéng duoc thé hodc duoc thé véi

1 #n 4 phén ttr thé doc lap dugc chon tir flo, oxo, C;¢-alkyl.

Theo phuong 4n dugc wu tién khi két hop véi phuong an bét ky néu trén
hodc dudi day cta phuong an tht ba NR!R? dugc chon tir NHMe, NHEt, NH'Pr,
NHBu, NHCH,CONH,, NHCH,CONMe,, NHCH,CH,OH, NHCH,CH,OMEe,
NHCH,CH,SO,Me, NHCH;CH;SO;NH,, NH(CH,);OH, NH(CH,);0Me,
NH(CH):OH,  NH(CH,,OMe,  NH(CH;);sOH,  NH(CHy)COsH,
NH(CH,):CO,H, NH(CH)sCO;H, NH(CH;)sCO;H, NHCH,CH(CFs)OH,

NHCH,C(Me)(CF;)OH, NHCH,CMe,OH, NHCH,CH,CMe,OH,
NHCH,CMe,NHCH,CF;, NHCH(Me)CMe,OH, NHCH,CMe,OMe,
NHCH,CMe,CO,H, =~ NHCH,CMe;CONHMe,  NHCH,CMe,CONMe,,
NHCH,CMe,NHSO,Me, NH(CH,);SOMe, NH(CH,)sSO,Me,
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NH(CH2)sSO,NH,,  NH(CH,);NHSO:Me, NH(CH,),O(CH,),0OH,
NHCH2CI‘IMCOH, NH(CHz)sSOMe, NH(CH2)3802M6, NHC(CHzOH)3,

NHCH,CH(OH)CH,OH, N(CH,CH,OH);, HN—Q HN—O HN—O

HN~\> HN’\@H HN—\_ HN—>r \_/ HN——\_ \/:g

HN—\__NOL HN—\—NO HN——\_N<>__F HN—\_Ni><oH
HN HN% HN HN HN

S <><CF3 ‘bo, \O ’E % %

HN—%H HN%
i 0 -G (o -
\ \ HN—<>O HN O HN S HN S=0 HN o
b b 9 M b b b
.0 _0 /~\_0O /N
HN——CS\( HN—C <. HN-N  sZ7 HN-N O HN’CO N—CO
o) O \_/ O /

HN HN HN OH N OH HN OH
Qo QGG
o)
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Theo mdt phuong 4n thay thé duoc wu tién khi két hop voéi phuong an bat
ky néu trén hodc dudi diy cia phuong 4n thit ba NR'R? dugc chon tir NH,,
NHMe, NHEt, NHPr, NHBu, NHCH,CONH,, NHCH,CONMe,,
NHCH>CH,OH, NHCH,CH(CF3;)OH, NHCH,C(CF;);OH, NHCH,CH,OMe,
NHCH,CH,SO,Me, NHCH,CH,SO,NH,, NH(CH;);OH, NH(CH,);0Me,
NH(CH,),OH, NH(CH,)sOMe, NH(CH>)sOH, NH(CH,),CO,H,
NH(CH;);CO;H, NH(CH,);CO,H, NH(CH;)sCO,H, NHCH,CMe,0OH,

NHCH(Me)CMe,OH, NHCH,CMe,OMe, NHCH,CMe,CO,H,
NHCH,CMe,CONHMe, NHCH,CMe,CONMe,, NHCH,CMe,NHSO,Me,
NH(CH,);SOMe, NH(CH,)sSO,Me, NH(CH,);NHSO,;Me,

NC
NH(CH;),O(CH;),OH, NHCH,CHMeOH, HN——<\ HN—BQ HN‘O ,

HN—<>N—‘, HN’O’ HN_& HNX HN—\—N

HN —\ HN HN HN
W@o,{}u O G %
HN OH

E HN—<>O HNACO HN—<>S HN-—<>S=O HN—O‘;O

0 0

O HN‘CN‘(OX< O HN——<>N’<’

HN—<>; -<>N——< 0
HN—O(OH, o, s "N > N

HN HN
~

i, O - QO
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Theo mot phuong 4n duge uu tién hon nita khi két hop véi phuong 4n bat
ky néu trén hodc dudi day cla phuong 4n thit ba NR'R? dugc chon tir
NHCH,CH(CF3)OH, NHCH,C(Me)(CF;)OH, NHCH,CMe,0OH,
NHCH,CH,CMe,OH, NHCH,CMe,NHCH,CFs, NHC(CH,0OH);,

AN\ PH HN—
HN—] N DO
NHCH,CH(OH)CH,OH, N(CH,CH,0OH),, , , N

HN /~\_ HN ¥ i
HN FHN HN
O M) AT ML M
\_/ 2 b 2 2
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Theo mét phurong 4n con duge uu tién hon nita khi két hop véi phuong 4n

bat ky néu trén hoic dudi ddy cua phuong 4n thtr ba NR'R? dugc chon tir

O
~o 2 HN—<:\/O
NHCH,CMe;0H, NHCH,CMexCOpH, V8 ”N”Cs\o ,

sl TR Qe
““m O "By "By

OH

b

\ N
\ |
HN N=NH HN r/\‘\l N ﬂ[‘ %
%N/’N }(N 0 K/S\\:O S=0 -850
, H o, o, o, 0 va o .

Theo phuong 4n duge wu tién nhét khi két hop véi phuong 4n bét ky néu

I
Z
CD

HN,,,
.

~

trén hodc dudi ddy cia phuong an thir ba NR!R? duge chon tir NHCH,CMe,OH,

HN
0 HN—C HN—-<:/\ /;OH
NHCH,CMe,CO, 1, N— 5= 4
Y@ 0,y

Theo mét phuong an khéc duge wu tién khi két hop véi phuong an bat ky
néu trén hodc dudi diy ctia phuong an thir ba R? 12 aryl don hoic hai vong 6-10
canh hodc heteroaryl don ho#c hai vong 5-10 canh chtra 1 dén 4 cé4c nguyén tir
khéc loai doc 14p dugce chon tir nhém bao gém N,OvaSs,

trong d6 aryl va heteroaryl khong duoc thé hodc dugc thé véi 1 dén 5 phén
tr thé ddc 14p duoc chon tir halogen, CN, C;s-alkyl, halo-C;.¢-alkyl, OH,
O-Ci¢-alkyl, O-halo-C;¢-alkyl, Co¢-alkylen-Cs.jo-xycloalkyl, Co.¢-alkylen-
O-Cs.io-xycloalkyl,  Cops-alkylen-Cs.jo-heteroxycloalkyl, = Cos-alkylen-
COOR?, Cye-alkylen-C(O)R3!, Co.¢-alkylen-C(O)N(R?'),, Co.¢-alkylen-
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SO,-N(R*),, Cos-alkylen-SO,-R3!, Cys-alkylen-(heteroaryl 5-canh), Co.-
alkylen-(heteroaryl 6-canh),

trong do alkyl, alkylen, xycloalkyl, heteroxycloalkyl va heteroaryl
khéong duge thé hoic duogc thé béi 1 dén 3 phan tir thé doc 1ap duoc
chon tir nhém bao gdm halogen, OH, oxo, =N-OR32, N(R3!),, O-C.¢-
alkyl; COOH, CON(R*!),, CN, NR*'-COR3!, Cj_j¢-xycloalkyl, Cs.jo-
heteroxycloalkyl, aryl don hodc hai vong 6-10-canh, heteroaryl don
hodc hai vong 6-10-canh,

hoic trong d6 hai phan tir thé 1ién k& c6 thé hoan thanh vong bdo hda hodc
khong bdo hoa mot phan 3- dén 8-canh chira nguyén tir cacbon va chira tuy
¥ 1 d&n 3 canh dugc chon tir O, S, SO, SO, hoic NR3!, trong d6 vong
khéng dugc thé hoic duoc thé véi 1 dén 4 phﬁn tir thé doc l1ap dugc chon tir
halogen, oxo, =N-OR*, OH, O-C;.¢-alkyl, O-halo-C¢-alkyl, C;¢-alkyl, Cs.
¢-xycloalkyl va halo-C;¢-alkyl.

Theo mét phuong 4n dugc uu tién hon nita khi két hop véi phuong 4n bat
ky néu trén hodc dudi day cua phuong 4n thir ba R? 1 aryl 6-canh, aryl hai vong
10-canh, heteroaryl 6-canh hodc heteroaryl hai vong 10-canh chira 1 hodc 2
nguyén tir nito trong d6 aryl va heteroaryl c6 thé khong duoc thé hodc duge thé

nhu trén.

Theo mét phwong an khéc dugc wu tién khi két hop voi phuong 4n bat ky

néu trén hodc dudi day cia phuong an thir ba R? dugce chon tir:
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R33 R33 33 33 R33 R33 R33 R33 R33
e o K KT T e
\ \ / N\ / \N / \N /
33 34 , 33 34 , R33 R34 , R3 R34 , R34 , R34 ,
33 R33 R33 R33 R33 R33 R38 R38
R36 R36
— — N
g R34 g \ 4 R34 g . R34 g // % 74 |
N N N 7
R33 R33 R33 R33
b b b 9
R33 R33
: )R (R i R
s 9
R33 . R® B R® va R®
trong do6:

R> doc 1ap duge chon tir H, halogen, CN, C;¢-alkyl, flo-Cy.¢-alkyl, C14-alkylen-
OH, C1-4—alky1en-O-C1-3-alkyl, C1_4-alkylen-O-ﬂo—C1-3-a1ky1, OH, O-C1-6-alky1,
O-flo-C¢-alkyl, NH-C)¢-alkyl, NH-flo-C;.¢-alkyl, Cs.10-xycloalkyl,

trong d6 alkylen khong dugc thé hodc dugc thé véi 1 dén 3 phan tir thé
duoc chon tir F va xycloalkyl khong duoc thé hodc duoc thé véi 1 dén 3

phan tir thé doc 1ap dugc chon tir F, C.3-alkyl va flo-C;.s-alkyl;

R3* doc 1ap duoc chon tir H, halogen, CN, Cy.¢-alkyl, flo-Cy.¢-alkyl, C;4-alkylen-
OH, C4-alkylen-O-C;;-alkyl, Cj4-alkylen-O-flo-C;.3-alkyl, OH, O-C;¢-alkyl,
O-flo-Cy-alkyl, NH-Cj¢-alkyl, NH-flo-Ci¢-alkyl, Cs.jo-xycloalkyl, Co.-
alkylen-Cs.jo-heteroxycloalkyl, = heteroaryl  5-canh, heteroaryl  6-canh,
C(O)N(R37), va SO;N(R37),,
trong d6 alkylen khong duoc thé hodc dugc thé véi 1 dén 3 phan tir thé
duoc chon tir F va xycloalkyl, heteroxycloalkyl va heteroaryl khong dugc
thé hodc duge thé véi 1 dén 3 phén ttr thé doc lap dugc chon tir F, Cis-

alkyl, flo-Cy.3-alkyl, OH, O-C;.3-alkyl, flo-O-C.;-alkyl;

R* duogc chon tir halogen, Cig-alkyl, halo-Cig-alkyl, Cs.¢-xycloalkyl, Cs¢-
heteroxycloalkyl, oxo, OH, O-C;.¢-alkyl va O-halo-C;.¢-alkyl;
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R3 dugc chon tir Cy.g-alkyl, flo-Cy-alkyl, C(O)N(R3"),, SO,N(R3);

R d6c l8p duoc chon tr H, Cis-alkyl, halo-Cj-alkyl, Co.4-alkylen-Cs-
xycloalkyl, Co.s-alkylen-C;s.¢-heteroxycloalkyl, trong d6 alkyl va alkylen khéng
duoc thé hodc duoc thé véi 1 dén 4 phén ttr thé dugc chon tir halogen, OH, O-
Cis-alkyl, CN, CONH,; va xycloalkyl hodc heteroxycloalkyl khong duoc thé
hodc duge thé véi 1 dén 3 phén tir thé doc 1ap dugc chon tir F, CN, OH, oxo, C;.
s3-alkyl va flo-C,.;-alkyl;

hogc trong d6 hai R’ khi dugc dua cing véi nito ma ching duoc gén hoan
thanh vong 3- dén 8-canh chua nguyén tir cacbon va chira tiy y 1 hodc 2 nguyén
tr khac loai dugc chon tir O, S hodc N, trong d6 vong khéng dugc thé hoac duoc
thé v6i 1 dén 4 phén tir thé doc 1ap duoc chon tir flo, OH, oxo, Ciy-alkyl va
halo-Ci.4-alkyl;

R3® duoc chon tir H, C13-alkyl va flo-Cy.5-alkyl;

X 1a di vong b3o hoa anelat héa dugc chon tir nhém bao gdm:

38 38
~o0 f{e\o rrr; >0 o v rrf’re\N’R
o LT 8 K |
A g < N )
R ®R®W, RO SRS, RO /&0, woo]~
o 2
I ‘ff\*o
N N.
(R35)n/\/N\R38 vi (R35)n/\/ R38‘

Y la vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat hoa hoic
heteroaryl 6-canh anelat héa chira 1 dén 2 nguyén ti nito, trong dé vong cacbon,
aryl hodc heteroaryl khéng dugc thé hodc duoc thé véi 1 dén 3 phﬁn tr thé dugc
chon tir halogen, C3-alkyl va flo-C;.;-alkyl;

Z 1a vong 6-canh anelat hoa hinh thanh heteroaryl chira 1 dén 2 nguyén tit nito,
trong d6 heteroaryl khéng duoc thé hodc duge thé véi 1 dén 3 phan tir thé dugc
chon tir flo, Ci3-alkyl va flo-Cy;-alkyl;

n duoc chon tir 1 dén 4.

-84-



24106

Theo mdt phuong 4n dugc uu tién hon nita khi két hop véi phuong 4n bt

ky néu trén hodc dudi ddy cua phuong 4n thir ba R3 dugc chon tir:

33 R33 R33 R33 R33
— N= N=< — R33 R33
s{}w Y ) R e
R34 R34 R34 R34 N_—<R34 g R34
b s s s s s
33 R33 R33 R33
R33 R33 R33 R33
g R34 § R34 % R34 __ __
g \ / R34 g \ / R34
R33 R33 R33 N N
s s ’ ’ s
% R34 % \_ )—R3* g \h p R34
, va N ;

trong do:

R* d6c 1ap dugc chon tir H, halogen, CN, C).¢-alkyl, flo-C).¢-alkyl, Ci4-alkylen-
OH, C1-4-alky1en-O-C1-3-alkyl, C1-4-a1kylen-0-ﬂo-C1-3-alky1, OH, O-C1-6-alkyl,
O-ﬂo—Cl-s-alkyl, NH-C1_6-alky1, NH—ﬂo-Cl_(,-alkyl, C3-1o-xycloalkyl,
C(O)N(R?7),,
trong d6 alkylen khong dugc thé hodc duoc thé véi 1 dén 3 phan tir thé
~ duoc chon tir F va xycloalkyl khéng dugc thé hodc dugc thé véi 1 dén 3
phan tr thé doc lap dugc chon tir F, Cy.3-alkyl va flo-Cy3-alkyl;
R* dugc chon tir Cy.4-alkylen-OH, C.4-alkylen-O-C; s-alkyl, Cy4-alkylen-O-flo-
C1-3-alky1, C3-1o-xycloalkyl, C(O)N(R37)2, SOzN(R37)2,
trong d6 alkylen khéng duoc thé hodc dugc thé véi 1 dén 3 phin tir thé
duoc chon tir F va xycloalkyl khong duoc thé hodc duogc thé véi 1 dén 3
phan tir thé doc 1ap duoc chon tir F, Cy3-alkyl va flo-Cys-alkyl;
R37 doc lap duogc chon tir H, Ci6-alkyl, halo-Cis-alkyl, Co4-alkylen-Cj;.-
xycloalkyl, Co.4-alkylen-Cjs.¢-heteroxycloalkyl,
trong d6 alkyl va alkylen khong duogc thé hodc duge thé véi 1 dén 4 phan
ttr thé duoc chon tir halogen, OH, O-C,;-alkyl, CN, CONH,; va

-85-



24106

trong d6 xycloalkyl hodc heteroxycloalkyl khong dugc thé hodc dugc thé
v6i 1 dén 3 phan tir thé doc 1ap dugc chon tir F, CN, OH, oxo, O-Cy.3-alkyl,
C1-3-a1kyl va ﬂo-C1-3-a1ky1;

hodc trong d6 hai R khi dugc dua cling véi nito ma ching dugce gén hoan
thanh vong 3- dén 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén
ttr khéc loai dugc chon tir O, S hodc N, trong d6 vong khong duoc thé hodc duoc
thé v6i 1 dén 4 phén tir thé doc 1ap dugc chon tir flo, OH, oxo, C4-alkyl va
halo-C;_s-alkyl;

Y dugc chon tir vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat hoa
hoic heteroaryl 6-canh anelat hoa chira 1 dén 2 nguyén tir nito, trong dé vong
cacbon, aryl hodc heteroaryl khong dugc thé hoac duoc thé véi 1 dén 3 phﬁn tr

thé dugc chon tir flo, metyl hoac CF;.

Theo mdt phuwong 4n con duge wu tién hon nita khi két hop véi phuong an

bét ky néu trén hodc dudi day cua phuong 4n thir ba R? duoc chon tir:

R33
R33 R33 R33 R33 0
0 .0
/ S=
3@3”5 E@SI;O g@'é\w | NR?),
N(R®") N(R¥), N(R¥), R
R33 R33 R33
//’O /(/2
% i 3 : Y 3 % - §=0 B §=0
N(R¥ N(R¥ N\ 7 \ g
o 2 R e NONRT, N N,

trong d6 R* ddc 14p duge chon tir H, halogen, Cis-alkyl, flo-C;s-alkyl, Ci.4-
alkylen-OH, C;.4-alkylen-O-C).s-alkyl, O-C;.¢-alkyl, va O-flo-Cy¢-alkyl, con tdt
hon 14 R* doc 14p duge chon tir flo, clo, CF3;, CHF,, OCF3;, OCHF,, metyl,
‘butyl va CMe,OH;
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mdt R¥” duogc chon tir H, Cy¢-alkyl, flo-Ci6-alkyl va R*7 con lai duoc chon tir
Cigalkyl, flo-Cie-alkyl, Cos-alkylen-Cs.e-xycloalkyl, Co4-alkylen-C;.¢-
heteroxycloalkyl, trong d6 alkyl va alkylen khéng dugc thé hodc duogc thé véi
phﬁn tir thé dugc chon tir halogen, OH, O-C,3-alkyl, CN, CONHp; va xycloalkyl
hodc heteroxycloalkyl khéng dugc thé hodc duoc thé véi 1 dén 3 phan tir thé
ddc 1ap dugce chon tir F, CN, CONH,, OH, oxo, C;.3-alkyl va flo-C;.;-alkyl,

hodc trong d6 hai R*? khi dugc dua cing véi nito ma ching duoc gin c6 thé
hoan thanh vong 3- dén 8-canh chua nguyén tir cacbon va chtra tlly y 1 hodc 2
nguyén tr khic loai duogc chon tir O, S hodc N, trong d6 vong khong duoc thé
hodc dugc thé véi 1 dén 4 phén ttr thé doc 1ap duogc chon tir flo, OH, oxo, Ci.4-
alkyl va halo-C;4-alkyl,

Y dugc chon tir vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat hoa
ho#c heteroaryl 6-canh anelat héa chira 1 dén 2 nguyén tir nito, trong d6 vong
cacbon, aryl hoic heteroaryl khong duogc thé hodc duge thé véi 1 dén 3 phén i
thé dugc chon tir flo, metyl hoac CFs.

Theo phuong an duoc wu tién nhét khi két hop véi phuong 4n bat ky néu

trén hodc dudi diy cua phuong 4n thir ba R? dugc chon tur:

CF3
§ 0 ; \@ \dQ
/7 /7 /7
é/S\N(R37)2 S\N(R37 S\N(R37) S\N R37)
CF3 Cl
; ="
\N 5 s , 3 \N(R37)2 P NR),
(R ) N(RY) 3 K

Cl Cl

b > b

Cl

CF3 CHF2
NOLf i L T, L
S\ 37 S~ 37 S\ 37 S~ 37
N(R 7 “N(R®") 7 ~N(R 7 ~N(R
) d ( 2’ d ( )2, d (R*)2
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F,HCO F,HCO
L8 R, O 0L
1/ /] //
//S\N<R37 4 \N(R?”) O//S\N(Rw)z, é,S\N<R37)2,
F,HCO F,HCO F,HCO
F cl
S S 0 § 0 H 0
\ _ SI/ S// S“
N~ P NR¥ ~N(R% 7 ~N(R%¥
& ( )2, C/)/ ( )2, g ( )2’
FCO F 3c:
OCF;
P ~N(RY), ‘N(R37 S\N(R37) P N(RY),
0 , o ;
F,HC F,HC
§\©\ I(,) ;5 o f\@ \ SN O
VY
N(R37)2 S\N(R37) S\N(R37) N S\N(R37)

/1

oL, w& oe
S\N(R37 OI/S N R37) cI)IS\N(R37) S\N(R37)

b

\E/ ?N(R% ‘N & S\N(R‘”)

Theo mét phuong an khéc duge wu tién khi két hop v6i phuong 4n bét ky
néu trén hoac dudi diy cua phuong an thir ba N(R37), dugc chon tir:

H H |Tl

lTl 'T' lTl ITI | N
R ol S e el A
b b b 2 b N\/CF3’

CF;
b b
H
H H | H
| H | H H H H N |
N | N | | l | N
Y7 N_CFy jA N N N NSO T L,
A 7< CF \‘</F 7</CF3 \\O (0]
b b 3’ b b b b > 2
H

i H H o n H |
O/

N N\r<] NK N NH, i N
K OH | j</o
\’<] 2, j</ , N\)<, \,

i
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Theo mét phuong 4n duge uu tién hon nita khi két hop véi phuong 4n bét

ky néu trén hodc dudi dy cia phuong 4n thir ba N(R37), dugc chon tir:

o ) { 0 i ) T
N~ N N._CF N N N N
T3 NS CFs CF3 O OH
: OH va
2 b b 5 5 b M

Theo mdt phuong 4n khac dugc wu tién khi két hop véi phuong 4n bét ky

T

néu trén hodc duéi day cuia phuong 4n thir ba R? duoc chon tur:

cl
e FOp e MUK MUK
b i Iy \ P
//S\N /§\N //S\N /,S‘N
o H o H o H O H
b 9 b b
Cl ol ‘
A e A A Y
1/ 17 17 \ Y 17
SN S~N SN £~
o H | 0O H | 0 H o ,
Cl ol ‘
s oFsC $ oFsC $ oF:C iSO FC
3 )’l/ 4 ' 4 )"’l/ \ V Y )"/
7N //S\N " //S\N N~ 7PN
0 , o , o H | oH |
cl F,HC F,CO 7 "N
2 C| 3 \
MO Mgk MO AUk
1/ /] 1 /1
//S\N //S\N 7N //S\N
o H oH | O H o H
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Cl F,HC F,CO 7 N
Cl
gl MG L Mgl Mgk
1/ /] // /]
//S\N //S\N /,S\N //S
O H 2 O H 9 H b O H 9
Cl FHG F4CO 7N
MO OGRS, RO, RO
1/ o, /] o, /] , 11 ,
7N //S\N ! /S\N /S\N
H , O H , O H va O H

Theo mét phuong 4n khéc duge uu tién khi két hop véi phuong an bét ky

néu trén hodc dudi ddy ciia phuong 4n thir ba R? dugc chon tir:

R3 R33 R33 8 \(%\ “
34 3 R34 R34
5{\ />7R §—£ >—R4,§ \ v ,§ \_/ v E‘ R34

trong d6 R* doc 14p duoc chon tir H, halogen, Cys-alkyl, flo-Cy.¢-alkyl, Cy.s-
alkylen-OH, Cj.4-alkylen-O-Cy.;-alkyl, O-C;.¢-alkyl, va O-flo-Cj.¢-alkyl, con tdt
hon 1a R* doc 1ap duoc chon tir flo, clo, CF;, CHF,, OCF;, OCHF,, metyl,
‘butyl va CMe,OH;

b

R* dugc chon tir Cjg-alkyl, halo-Ci¢-alkyl va Cos-alkylen-Cs.yo-
heteroxycloalkyl,

trong d6 alkyl, alkylen va heteroxycloalkyl khong duoc thé hoic dugc thé
bdi 1 dén 3 phan tir thé doc 18p duge chon tir nhém bao gdbm halogen, C.-
alkyl, halo-C;4-alkyl, OH, oxo, N(R*'),, O-C;¢-alkyl, Cs.10-xycloalkyl, Cs.
10-heteroxycloalkyl; va
Y dugc chon tlr vong cacbon 5- hodc 6-canh anelat héa, aryl 6-canh anelat hoéa
hodc heteroaryl 6-canh anelat héa chita 1 dn 2 nguyén tr nito, trong d6 vong
cacbon, aryl hodc heteroaryl khong dugc thé hoic duge thé véi 1 dén 3 phan tir
thé duogc chon tir flo, metyl hodc CFs.
Theo phuong 4n dugc uu tién hon khi két hop véi phuong 4n bét ky néu

trén hodc dudi day ctia phuong an thir ba R? dugc chon tir:

-90-



24106

R33 R33 R33 Y Y “
- 1 R WA S W

o b >

trong d6 R* doc 1ap duoc chon tir H, halogen, Cjg-alkyl, flo-Cy.g-alkyl, Cy.s-
alkylen-OH, C,.-alkylen-O-C,.3-alkyl, O-Ci.¢-alkyl, va O-flo-Cy.¢-alkyl, con tét
hon 13 R* doc 1ap duge chon tir flo, clo, CF3, CHF,, OCF;, OCHF,, metyl,
butyl va CMe,OH;

0] —N O “—N O >—N O >7N 0]
, __/ , —/ ,

—N
R3** dugc chon tl‘rg /) / ~/
F3C
ST o % ¢
N D _ CF3 \_ _ ~ CF
/), N<><OH, Ni>‘CF3, Ni>'F, \—NI/-l_ 3,
CF CF \/1'_\
ﬁd\—N/_ ’ N;—N{-l— ’ , ﬂﬂ\—N 0
\ ; con tot hon 1a R* 1a ~/

b

Y duge chon tir vong cacbon 5- hodc 6-canh anelat héa, aryl 6-canh anelat hoa
hogc heteroaryl 6-canh anelat héa chira 1 dén 2 nguyén tir nito, trong d6 vong
cacbon, aryl hodc heteroaryl khong duoc thé hodc duoc thé véi 1 dén 3 phén tir

thé dugc chon tir flo, metyl hodc CFs.

Theo mét phuong 4n thay thé dwoc wu tién khi két hop véi phuong an bat

ky néu trén hodc dudi ddy clia phuong 4n thit ba R? dugc chon tir:

OH R F F
2 b SOH b b b b b
CF, CHF, 0
: : Ch n G gdﬂ z
’ . CF, OH
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Theo mdt phuong an uu tién dugc lya chon trong su két hop véi bét ky

phuong 4n trén hodc sau day cia phuong 4n thir ba R? dugc chon tir:
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0, ,N Q0 Q.0 Q.0 Q0
N/S\\ / N’ \N N,S\ N,S\ N,S\
- <I/ o < Q ; <I/ N -/ NHN : <I/ HN
, , , va )

Theo phuong 4n dugc uu tién khi két hop véi phuong an bat ky néu trén

hodc dudi diy ctia phuong 4n thir ba R? duogc chon tir:

GG o
%@“évﬁﬁﬁ
A B S

) N{_l—CFs, ) 0 CF3, ) 0 CFs’ ) v CF3’ §OH
¥ @, Oy
EOCF3 § O N/\:/\o Vég O N‘%.
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Theo mét phuong 4n khac duge uu tién khi két hop véi phuong én bét ky

néu trén hodc dudi ddy cua phuong 4n thit ba hop chit c6 cong thire (1).

Theo mét phuong 4n dugc wu tién hon khi két hop véi phuong 4n bét ky

néu trén hodc dudi ddy cua phuong 4n thir ba, hop chit theo cong thirc (1) dugc

chon tir nhém bao gom:

o
°§A</\ 0

% HoN
N_/ o) N/ S,NH
77 \\0

b b

N_/ NH N/ NH
5 5
0 0

N N-s - CFg o
N/ NH N_/ %
/§\\0 =0
3 HN7<
b b
OH
o= o,
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HO, HO, o) HO, o)
CF CF. CF
TN 2 T s W 2
H/ZS/’S H S ( H S
N/ NH N/ NH N/ ,NH
/§‘\o /§‘\o SN
cl o) o) F (o}
\
CF; F

o2 o2
=S =S
(o] (0]
CF3 CF3

~ s~
N/ NH N/ NH
SE S
2

va chat ddng phan dbi anh, chit dong phan khéng déi anh, chit h3 bién, N-oxit,

solvat va muoi dugc dung ctia né.

Sang ché con dé xuét hop chat cia phuong 4n thir ba theo sang ché duoc

str dung nhu 13 dugc pham.

Sang ché con dé xuit hop chit cta phuong 4n tht ba theo sang ché dé
dung khi diéu tri hodic phong ngira bénh hoic réi loan lién quan dén su e ché

hoic su hoat hoa cta thu thé RORYy.

Sang ché con dé xuit hop chét cia phuong 4n thit ba theo sang ché khi
diéu trj viém trung gian RORY va cac bénh tu mién dich. Tét hon 1a, bénh duoc
chon tir nhém bao gém viém khép dang thip, thoai hoa cot séng, lupus ban do,
bénh vay nén, viém khép vay nén, viém da di ung, cac bénh viém rudt nhu bénh
Crohn, bénh suyén, bénh nhiét den niém mac, da xo cung, xo cing hé théng,
bénh tiéu dudng loai 1, bénh Kawasaki, viém gidp tuyén Hashimoto, bénh manh
ghép chdng lai vat chii man tinh, bénh manh ghép chéng lai vét chu cp tinh,
bénh viém rudt loét,‘ ban xuét huyét giam tiéu cau tu phét, nhugc co, hdi chimng
Sjorgren, bénh cting da, viém loét dai trang, tdng san biéu bi, viém than tiéu ciu,

bénh phéi tac nghén man tinh va xo cliing cdt bén teo co.

Sang ché con dé xuit duoc pham bao gdm hop chit cia phuong an thir ba

theo sang ché va chit mang duoc dung.

-99-



24106

Theo phuong 4n thi tu sang ché d& xuit hop chit theo cong thirc (2) hoac
cong thuc (2'):

R>* (2) R (2')

chat déng phan dbi anh, chit dong phan khéng dbi anh, chit hd bién, solvat, ché

pham hodc muoi dugc dung cua nd,
trong do:

Q' dugc chon tir CO-NR'R¥, CO-R, COR®, SONR¥R%, SO,-R?
NR*CO-R®! va NR?SO,-R*;

Q? duoc chon tir -O-, -S-, -CR*=CR%*-, -N=CR¥*-, -CR%=N- va -N=N-;
Q3 duogc chon tir N va CR;

R va R*? doc 1ap duge chon tir H, Cy.jo-alkyl, Cy.1p-alkenyl, Cy.10-alkynyl, Co.1o-
alkylen-Cs.jo-xycloalkyl, = Cy.jo-alkylen-Cs.jp-heteroxycloalkyl, Co.jp-alkylen-
heteroaryl, Co.jo-alkylen-aryl, trong d6 alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong dugc thé hodc duoc thé
v6i 1 dén 7 phan tir thé doc 14p duoc chon tir oxo, CN, OR®!, O-Cy¢-alkylen-
OR®, Ci.¢-alkyl, halo-Cy¢-alkyl, halogen, CO,R®!, CONRS'R%2, CONRS!SO,R2,
COR®!, SO:R®!, SO;H, SO,NR®'R®?, NRS!CORS!, NR®'SO,R®!, NRS!-CO-
NR®R®, NR®-SO,-NRY'R®,  Css-xycloalkyl, O-Css-xycloalkyl, Cs-
heteroxycloalkyl, O-C;.¢-heteroxycloalkyl va NR¢'R®%;

hodc R>! va R* khi dugc dua cing véi nito ma ching duge gin hoan thanh vong
3- dén 8-canh chua nguyeén tu cacbon va chtra tuy y 1 hodc 2 nguyén tir khac
loai dugc chon tir O, S hodc N, trong d6 vong khong dugc thé hodc duoc thé véi
1 dén 4 phan tir thé doc lap duoc chon tir halogen, oxo, CN, ORS!, SO.R®!,
SO;H, NR®'SO,RS!, SO,NRS'R®2, CO,R®!, CONRS'R%, CONRS'SO,R%?, COR®!,
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NR®!-CO-R®, NRS'-CO-NR®'R®?, NR®!-S0,-NR®'R®?, NR®'R®2, C¢-alkyl, halo-
Cis-alkyl, hydroxy-Cie-alkyl, Cse-xycloalkyl, O-Cs¢-xycloalkyl, Ci¢-
heteroxycloalkyl va O-Cs_¢-heteroxycloalkyl;

R> 14 aryl don hodc hai vong 6-10 canh hoc heteroaryl don, hai hodc ba vong
5-14 canh chira 1 dén 5 nguyén tir khéc loai déc lap dugc chon tir nhém bao
gdbm N, O va S,

trong d6 aryl va heteroaryl khéng dugc thé hodc dugc thé véi 1 dén 5 phan
tir thé doc 14p duoc chon tir halogen, CN, Cj.-alkyl, C;.¢-alkenyl, Ci.-
alkynyl, halo-Cj6-alkyl, OH, O-C,¢-alkyl, O-halo-C;.¢-alkyl, Cy¢-alkylen-
Cs.10-xycloalkyl, Cos-alkylen-O-Cs_jp-xycloalkyl, = Co.¢-alkylen-Cj.io-
heteroxycloalkyl, Cy.s-alkylen-COOR3!,  Cgs-alkylen-C(O)R®!,  Cys-
alkylen-C(O)N(R?®"),, Co.¢-alkylen-SO,-N(R®!),, Cy¢-alkylen-SO,-R8!, Cy.6-
alkylen-(aryl don hodc hai vong 6-10-canh), Cy.¢-alkylen-(heteroaryl don
hodc hai vong 6-10-canh),

trong do alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl
va heteroaryl khong duogc thé hodc duge thé bsi 1 dén 3 phan ttr thé
doc lap dugc chon tir nhém bao gdm Ci¢-alkyl, halo-Cs-alkyl,
halogen, OH, oxo, =N-OR®, N(R®'),, O-C;-alkyl, O-halo-C¢-alkyl,
COOH, CON(R®),, CN, NR®-COR}, Cs,o-xycloalkyl, Cs. -
heteroxycloalkyl, aryl don hoac hai vong 6-10-canh, heteroaryl don
hodc hai vong 6-10-canh,

hogc trong d6 hai phan tr thé lién ké c6 thé hoan thanh vong bio hoa hoic
khong bdo hoa mot phan 3- dén 8-canh chua nguyeén tir cacbon va chira tuy
¥ 1 d&n 3 canh duge chon tir O, S, SO, SO, hoéc NR3!, trong d6 vong
khéng dugc thé hodc dugc thé véi mot t6i bén phan tir thé doc lap duoc
chon tir halogen, oxo, =N-OR®, OH, O-C;¢-alkyl, O-halo-C;s-alkyl, C;.-
alkyl, Cs.¢-xycloalkyl va halo-C,.-alkyl;
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R>* duge chon tir Co¢-alkylen-R>7, C3-xycloalkyl-R*’, O-Cy.s-alkylen-R>7, NR®!-
Co-s-alkylen-R>7 va SOx-Co.s-alkylen-RY7,

trong d6 alkylen dugc thé tily ¥ véi 1 d&én 5 phén tir thé doc 14p dugc chon
tir nhém bao gém halogen, OH, oxo, =N-OR®%, N(R®'),, O-Ci¢-alkyl,
COOH, CON(R?),, CN, NR®-COR?, Cs¢xycloalkyl va Cie
heteroxycloalkyl;

R va R>® doc 1ap dugc chon tir H, halogen, CN, C¢.alkyl va O-C¢.alkyl,

trong d6 alkyl dugc thé tiy y v6i 1 dén 5 phan tir thé doc 14p duoc chon tir
nhém bao gdém halogen, OH, oxo, O-C;.;-alkyl; O-halo-C;_s-alkyl va Cs.¢-
xycloalkyl;

R>7 dugc chon tir Cy.o-alkyl, Cs.jo-xycloalkyl, Cs.jo-heteroxycloalkyl, aryl don
hodc hai vong 6-10-canh va heteroaryl don hoac hai vong 6-10-canh,

trong do alkyl, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khéng dugc
thé hoic duge thé véi 1 dén 3 phﬁn ttr thé doc 1ap dugc chon tir nhdm bao
gbm halogen, OH, oxo, O-Cy.¢-alkyl, O-halo-C;¢-alkyl, Ci-alkyl, halo-C;.
s-alkyl, xycloalkyl va heteroxycloalkyl;

RS va R3¥ doc 1ap dugc chon tir H, Cig-alkyl, Cs.o-xycloalkyl, Cs.jo-
heteroxycloalkyl, phenyl, heteroaryl 5-6-canh chira 1 dn 4 c4c nguyén tir khac

loai doc 1ap dugc chontr N, O va S,

trong d6 alkyl, xycloalkyl va heteroxycloalkyl khong dugc thé hoic duoc
thé v6i 1 dén 3 phan tir thé duoc chon tir nhém bao gbm C¢-alkyl, halo-C;.
¢-alkyl, OH, O-C;s-alkyl, O-halo-C.¢-alkyl, phenyl, heteroaryl, halogen,
NH,, NH(Cis-alkyl), N(Ci¢-alkyl),, Cjs.jo-heteroxycloalkyl va Cs.io-
xycloalkyl, SO,-C3-alkyl, oxo, CN,

trong d6 xycloalkyl va heteroxycloalkyl khong duoc thé hoic dugc
thé véi 1 dén 3 ph'?m ttr thé doc 1ap dugce chon tir nhom bao gém Cis-

alkyl, halo-Cis-alkyl, OH, O-C;.s-alkyl, O-halo-Ci-alkyl, phenyl,
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heteroaryl, halogen, NH,, NH(C¢-alkyl), N(C;6- alkyl), va Cs.o-
xycloalkyl,

trong d6 phenyl va heteroaryl khong duogc thé hodc duogc thé véi 1 dén 3
phﬁn ttr thé doc 1ap dugc chon tir nhém bao gém OH, O-Cy.-alkyl, O-halo-
Ci¢-alkyl, halogen, C.¢-alkyl, halo-C-alkyl, NH,, NH(C,.¢-alkyl), N(Cy.
s-alkyl), va Cs.jo-xycloalkyl;

R® va R¥ doéc lap dugc chon tir H, Cig-alkyl, halo-Cig-alkyl va Cs.o-
xycloalkyl;

R’ dugce chon tir H, Cy¢-alkyl, Cs.6-xycloalkyl va Cs¢-heteroxycloalkyl,

trong d6 alkyl, xycloalkyl va heteroxycloalkyl khong duoc thé hoic duge
thé véi 1 dén 3 phén tr thé dugc chon tir nhém bao gém OH, oxo, CN,
halogen, O-Cis-alkyl, O-halo-C;¢-alkyl, Cs.¢-heteroxycloalkyl va Cj.e-
xycloalkyl;

x doc 14p duoc chon tir 0, 1 va 2; dé dung khi diéu tri hodc phong ngtra bénh
hodc rdi loan lién quan dén su e ché hoic su hoat hoa cua thu thé RORYy; voi
diéu kién rang cac hop chét theo cong thic (2') véi Q! la NHCO-R®, Q? 13
sulfur, Q® 1a nito, R*® va R% dugc thé tiy ¥ aryl va R* 1a CORY bj loai tri.

Theo phuong 4n dugc uu tién khi két hop véi phuong 4n bat ky néu trén
hodc dudi day cua phuong an thir tu Q! dugc chon tir CO-NR'R3? va NR*2CO-
R3!; Q? duoc chon tir -O- va -S-; va Q3 1a N.

Theo mot phuwong 4n con duge uu tién hon khi két hop v6i phuong 4n bat
ky néu trén hogc dudi day cta phuong 4an tht tu R*! duge chon tir H, Cy.j-alkyl,
Co-10-alkylen-Cs.10-xycloalkyl, va Co.jo-alkylen-Cs.jp-heteroxycloalkyl, trong do6
alkyl, alkylen, xycloalkyl va heteroxycloalkyl khong dugc thé hodc duge thé véi
1 dén 7 phan tir thé doc 1ap duoc chon tir oxo, OR®!, Cy.¢-alkyl, halo-C.¢-alkyl,
halogen, CO,R®, CONR®R®, CONRS’'SO,R®?, COR®, NR®'COR®,
NR®'SO,R®, NRS'-CO-NR®'R®2, NR®-SO,-NR®'R®?, Cjs-xycloalkyl, O-Cs.e-
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xycloalkyl, Cs.¢-heteroxycloalkyl va O-Cs.¢-heteroxycloalkyl; R3? duoc chon tir
nhém bao gdm H, Cy alkyl va halo-Cy alkyl; hodic R’! va R khi duoc dua
clng véi nito ma ching duoc gin hoan thanh vong 3- dén 8-canh chira nguyén
tir cacbon va chira tiy y 1 hodc 2 nguyén tir khac loai duoc chon tir O, S hoic N,
trong d6 vong khong dugc thé hoic dugc thé véi 1 dén 4 phén tir thé doc 1ap
dugc chon tir halogen, oxo, CN, OR®, SOR®, SO;H, NR®'SO,R®!
SO,NR®R%, CO,R®, CONR®R®, CONR®'SO,R%, COR®!, NR®-CO-R®!,
NR®-CO-NR®R%, NR®'-SO,-NR®'R®?, NR®'R®, C,¢-alkyl, halo-C¢-alkyl,
hydroxy-C.¢-alkyl, Cs-xycloalkyl, O-Cs¢-xycloalkyl, C;¢-heteroxycloalkyl va
O-Cj.¢-heteroxycloalky].

Theo mdt phuong 4n khéac dugc wu tién khi két hop véi phuong an bat ky

néu trén hodc dudi diy cia phuong 4n thir tu R>? dugc chon tur:

R83 RE3 “ R88 . R88 -
- 83 . R
% R84 N -
R84 , R84’ , R84 , ,
R83
" ‘
trong do:

R¥ dugc chon tir halogen, Ci¢-alkyl, flo-Cg-alkyl, Ci4-alkylen-OH, Cj.-
alkylen—CN, C1-4-alkylen—O-C1-3-alkyl, C1-4-alkylen-0-ﬂo-C1-3-alky1, O-C1-6-
alkyl, O-flo-C;.¢-alkyl, Cs.19-xycloalkyl, C(O)N(R%7),,

trong d6 alkylen khong duoc thé hodc duge thé véi 1 dén 3 phén tir thé
duoc chon tir F, va xycloalkyl khéng duogc thé hodc duge thé véi 1 dén 3
phan tir thé doc 1ap dugc chon tir F, Cy3-alkyl va flo-Cys-alkyl;
R¥ duoc chon tir Cy4-alkylen-OH, Cj4-alkylen-O-C.s-alkyl, C;4-alkylen-O-flo-
C1-3-alky1, C3-1o-xycloalkyl, C(O)N(R87)2, S(Oz)N(R87)2,
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trong d6 alkylen khong dugc thé hogc dugc thé v6i 1 dén 3 phan tir thé
duogc chon tir F, va xycloalkyl khong dugc thé hodc duoc thé véi 1 dén 3
phan tr thé doc 1ap duoc chon tir F, C;3-alkyl va flo-Cys-alkyl;
R86 dlI(_)'C ch(_)n tr C1-6—alkyl, ﬂo-C1-6-alkyl, C(O)N(R87)2, S(Oz)N(R87)2,
R¥ d6c lap dugc chon tr H, Cis-alkyl, flo-Cis-alkyl, Cos-alkylen-Cy.q-
xycloalkyl, Cis-alkylen-OH, Ci¢-alkylen-O-Cis-alkyl, C;¢-alkylen-CN, trong
dé6 alkylen va xycloalkyl khong duogc thé hodic duge thé véi 1 dén 3 phén tir thé
doc 1ap duoc chon tir F, C.3-alkyl va flo-C;.3-alkyl,
va trong d6 hai R* khi dugc dua cling véi nito ma ching duge gén hoan thanh
vong 3- dén 8-canh chira nguyén tir cacbon va chura tiy y 1 hodc 2 nguyén tir
- khac loai duogc chon tir O, S hodc N, trong d6 vong khong dugc thé hodc duoc
thé véi 1 dén‘4 phén tir thé doc 13p dugc chon tur flo, oxo, Cy4-alkyl va halo-C;.
s-alkyl;
R® duge chon tir H, Cy.3-alkyl va flo-Cy.3-alkyl;
R¥ duoc chon tir H, F hoic OH;

X' la di vong bdo hoa anelat héa dugc chon tir nhém bao gém:

88 88 O
~0 Jff o #~0 S J:’“’;\N’R o)
ORI AN T AT
W ‘ \ : SN,
R (R SR, RO o)~ R TOR®
J"Ef\é -0
(R87)m/\/N‘R88

Y' la vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat héa hoic
heteroaryl 6-canh anelat héa chira 1 d&n 2 nguyén ti nito, trong d6 vong cacbon,
aryl hoac heteroaryl khong dugc thé hodc duoc thé véi 1 dén 3 phén ttr thé duge
chon ttr flo, Cy.3-alkyl va flo-C,.;-alkyl;

-105-



24106

Z'1a vong 6-canh anelat hoa hinh thanh heteroaryl chira 1 dén 2 nguyén ti nito,
trong d6 heteroaryl khong duoc thé hodc dugc thé véi 1 dén 3 phan tir thé dugce
chon tir flo, Cy3-alkyl va flo-Cy3-alkyl; va m duoc chon tir 1 dén 4.

Theo mét phuong 4n duge uu tién hon khi két hop vé6i phuong 4n bat ky
néu trén hodc dudi ddy cia phuong an thir tu R** duoc chon tir Cy4-alkylen-RY7,

O-R*, va SO,-RY,

trong d6 alkylen duoc thé tiy ¥ véi 1 dén 5 phan tir thé doc 1ap dugc chon
tir nhém bao gdm halogen, OH, oxo, O-Cj4-alkyl, CN va Cs4-xycloalkyl;

R>7 dugc chon tir Cy.jo-alkyl, Cs.jo-xycloalkyl, Cs.jo-heteroxycloalkyl, aryl don
hodc hai vong 6-10-canh va heteroaryl don hodc hai vong 6-10-canh,

trong do alkyl, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong duoc
thé hodc dugc thé véi 1 dén 3 phan tir thé doc l1ap duogc chon tir nhém bao
gdm halogen, OH, oxo, O-Cy3-alkyl, O-halo-C;.;-alkyl, C;.;-alkyl, halo-C;.
s-alkyl, xycloalkyl va heteroxycloalkyl.

Theo phuong 4n dugc wu tién khi két hop véi phuong 4n bét ky néu trén
hodc duéi diy cta phuong 4n thir tu, bénh hoic rdi loan lién quan dén su tc ché
hodc su hoat hoéa cua thu thé RORy dugc chon tir nhém bao gém viém khép
dang thap, thoai hoa cot sbng, lupus ban dé, bénh vay nén, viém da di ung, cac
bénh viém rudt, bénh Crohn, viém loét dai trang, bénh suyén, da xo cung, bénh
tiéu duong loai 1, xo cing cOt bén teo co, viém mod trung gian Th17, hodc
nguyén nhan tu mién dich hoic bénh da lién quan dén cac triéu chuing nhu dau,

ngtra hoac su hiy 16p da.

Sang ché con dé xuét dugc phim bao gém hop chat theo sang ché va chét

mang dugc dung hodc ta dugec.

Theo séang ché "C,.jo-alkyl" @& cap dén chudi alkyl bdo hoa c6 1 dén 10

nguyén tir cacbon ma c6 thé 1a chudi mach thang hoic mach nhénh. Céc vi du
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ciia ndé bao gbém metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, fert-butyl, n-
pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl va decyl.

Thuat ngit "halo-C.jo-alkyl" d@ cip dén mot hodc nhidu nguyén ti hydro

trong chudi alkyl duoc thé béi halogen. Vi du dugc uu tién cta n6 1a CF;.

"Cy.10-alkenyl" dé cép dén chudi alkyl c¢6 1 dén 10 nguyén tuor cacbon ma
c6 thé 1 chudi mach thing hodc mach nhanh, chira it nhit mét cacbon t6i lién
két hai cacbon. Céc vi du cua né bao gém etenyl, propenyl, decenyl, 2-

metylenehexyl va (2F,4E)-hexa-2,4-dienyl.

"C,.10-alkynyl" dé cap dén chudi alkyl c6 1 dén 10 nguyén tir cacbon ma
c6 thé 1a chudi mach théng hodc mach nhanh, chira it nhét mot cacbon t4i lién

két ba cacbon. Céc vi du ciia nd bao gdm etynyl, propynyl va decynyl.

“Co-10-alkylen” d& cap dén nhém twong ung c6 héa tri hai va két ndi cac
gbc gin véi phan con lai cua phén t. Ngoai ra, theo sang ché, “Cyp-alkylen” dé
cap dén mot lién két. Pidu tuong tu cling 4p dung cho Cs-xycloalkylen hoa tri

hai.

Nhom C;.jo-xycloalkyl hodc Cs.10-vong cacbon dé& cap dén hé vong mot,
hai hodc da vong bdo hoa hodc khéng bio hoa mdt phan bao gdm 3 dén 10
nguyén tir cacbon. Céc vi du bao gdbm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xyclohexenyl, bixyclo[2,2,2]octyl, bixyclo[2,2,1]heptyl, adamantyl
va pentaxyclo[4,2,0,0>°,038 0*7]octyl.

Nhém Cs.jo-heteroxycloalkyl @& cap dén vong mét, hai hodc ba vong bao
hoa hodc khong bao hoa mét phén 3 dén 10 canh cacbon trong do6 1, 2 hoac 3
nguyén tir cacbon duoc thé béi 1, 2 hodc 3 nguyén tu khéc loai, tuong ung,
trong do cac nguyén tir khac loai doc 1ap duoc chon tir N, O, S, SO va SO,. Cac
vi du ctia né bao gébm epoxidyl, oxetanyl, pyrrolidinyl, tetrahydrofuranyl,
piperidinyl, piperazinyl tetrahydropyranyl, 1,4-dioxanyl, morpholinyl, 4-
quinuclidinyl, 1,4-dihydropyridinyl va 3,6-dihydro-2H-thiopyranyl. Nhém Cs.io-

heteroxycloalkyl c6 thé duoc két ndi qua cacbon hoac nguyén tir nito.
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HE vong di thom mét, hai hodc ba vong 5-14-canh (theo séng ché con
dugc dé cap nhu heteroaryl) chita 4 nguyén tir khac loai dé cdp dén vong di
thom don vong nhu pyrrolyl, imidazolyl, furanyl, thiophenyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyrazolyl, oxazolyl, isoxazolyl, triazolyl, oxadiazolyl va
thiadiazolyl. N6 con d& cap hé vong hai hodc ba vong trong do6 (cac) nguyén tir
khac loai c¢6 thé c6 mit trong mdt hodc ca hai vong bao gdm céc nguyén tir dau
cdu. Cac vi du cia né bao gébm quinolinyl, isoquinolinyl, quinoxalinyl,
benzimidazolyl, benzisoxazolyl, benzodioxanyl, benzofuranyl, benzoxazolyl,
indolyl, indolizinyl, pyrazolo[1,5-a]pyrimidinyl va dibenzo[b,d]furanyl. Nguyén
ttr nito hodc sulphur ctia hé heteroaryl c6 thé con bi oxy héa tuy y toi N-oxit, S-
oxit hodc S,S-dioxit twong tng. Trir khi c6 quy dinh khéc, hé heteroaryl c6 thé
duogc két ndi qua cacbon hoic nguyén tir nito. Cac vi dy cta céc di vong lién két

N-1la:

I N
Fr\‘ E\N

N\
N va oo |

hé vong thom mdt hodc hai vong 6-10-canh (theo sang ché con dugc dé cap nhu

aryl) dé cap dén vong cacbon thom nhu phenyl hoac naphtalenyl.

Thuat ngit "N-oxit" d& cip dén cic hop chét, trong dé, nito trong hé di
thom (t6t hon 1a pyridinyl) dugc oxy héa. Cac hop chat nay cé thé thu dugc theo
cach da dugc biét d&n bang cich cho hop chét theo sang ché (nhu trong nhom

pyridinyl) phan Umg véi HyO» hodc peraxit trong dung méi tro.
Halogen dugc chon tir flo, clo, brom va iot.

Ngoai ra, cac hop chit theo sang ché trai qua mot phan hién tuong hd
bién. Vi du, néu nhém di thom chta nguyén ti nito trong vong duoc thé véi
nhém hydroxy trén nguyén tir cacbon lién ké véi nguyén ti nito, hién tugng chét

ho bién ti€p theo cd thé xuat hién:
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o) OH
S — &

Nhém Cs.jo-xycloalkyl hodc Cs.jo-heteroxycloalkyl cé thé két néi thing
hodc vong xo0an, vi du, khi xyclohexan dugc thé v6i nhom heteroxycloalkyl

oxetan, cAu tric sau ddy c6 thé 1a:
o OF
va .

Duogc danh gia cao bdi nguoi co trinh d6 trong linh vuc k¥ thuit khi cac
danh séach ctia cac phan tir thé lua chon bao gdm cac thanh vién, do yéu cau vé
héa tri hodc cac yéu ciu khac, c6 thé duoc st dung d& thé mot nhém cu thé,
danh sich dy dinh dugc nghién ciru bdi ngudi c6 trinh do trong linh vuc ky

thuat dé bao gdm chi cac thanh vién trong danh séch ma thich hop dé thé nhom

cu thé.

Céc hop chit dugc sir dung theo sang ché c6 thé dudi dang mudi duoc
dung hoic solvat. Thuat ngit "cac mubi dugc dung" dé cap dén cac mudi duge
didu ché tir cac bazo hoidc cac axit dugc dung khéng doc, bao gdbm cac bazo vd
co hodc cac axit va cic bazo hitu co hodc cac axit. Trong truong hop cac hop
chat theo sang ché chtra mét hodic nhidu nhém axit hoic bazo, sang ché con bao
gém cac mudi duoc hodc doc dung tuong Ung cta ching, cu thé 1a cic mudi
dugc dung cia chiing. Do d6, cac hop chét theo sang ché chira cac nhém axit c6
thé dugc sur dung theo sang ché, vi du, nhu cac mudi kim loai kiém, cdc mubi
kim loai kiém thd hodc cdc mubi amoni. Céc vi du rd rang hon cua cac mudi nay
bao gdm cic mudi natri, cac mudi kali, cdc mudi canxi, cac mudi magie hoac
cdc mudi v&i amoniac hodc cac amin hitu co nhu, vi dy, etylamin, etanolamin,
trietanolamin hodc c4c axit amin. Cac hop chat theo sang ché chira mot hoic
nhiéu nhém bazo, tic 13 cic nhdém 6 thé thém proton, c6 thé dugc st dung theo

sang ché dudi dang cac muodi bo sung védi céc axit vo co hodc hitu co. Cac vi du
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clia cac axit thich hgp bao gdbm hydro clorua, hydro bromua, axit phosphoric,
axit sulfuric, axit nitric, axit metansulfonic, axit p- toluensulfonic, céc axit
naphtalendisulfonic, axit oxalic, axit axetic, axit tartaric, axit lactic, axit
salixylic, axit benzoic, axit formic, axit propionic, axit pivalic, dietylaxit axetic,
axit malonic, axit sucxinic, axit pimelic, axit fumaric, axit maleic, axit malic,
axit sulfaminic, axit phenylpropionic, axit gluconic, axit ascorbic, axit
isonicotin, axit xitric, axit adipic, va cac axit khac dugc biét dén déi véi nguoi
c6 trinh d6 trong linh vuc k¥ thuat. Néu cac hop chét theo sang ché dong thoi
chira ciac nhom axit va bazo trong phan tir, sang ché con bao gbm, ngodi cac
dang mudi duoc dé cap, mudi ndi hodc cac betain (céc ion ludng tinh). Cac mubi
tuong tmng c6 thé thu duge bing céc phuong phép thong thuong di duge biét
dén ddi v6i ngudi c6 trinh d¢ trong linh vuc k§ thudt, vi dy, bing cach tiép xiic
cac mudi ndy véi axit hodc bazo vo co hodc hitu co trong dung mdi hoic tac
nhan phan tan, hoic bang cach trao déi anion hodc trao ddi cation véi cac mudi
khac. Sang ché con bao gOm tat ca cac mudi cia cac hop chét theo sang ché ma,
do kha nang tuong thich sinh ly thap, khong thich hop @ dung trong cac dugc
phim nhung ma c6 thé duoc sir dung, vi dy, nhu c4c trung gian di vdi cac phan

g hoa hoc hodc dé dieu ché cac mudi duge dung.

Khi str dung thuc té, cac hop chét dugc str dung theo sing ché c6 thé duoc
két hop nhu thanh phén hoat tinh trong viéc trén véi chat mang dugce theo cac k§y
thuat pha tron duogc thong thuong. Chit mang c6 thé mang nhiéu dang khac
nhau tity thudc vao dang didu ché mong muén dé cung cép, vi du, viéc cung cap
bang miéng hodc ngoai dudng tiéu héa (bao gdm viée cung cap qua tinh mach).
Trong viéc diéu ché cac ché pham véi dang lidu qua dudng miéng, bat ky
phuong tién dugc thong thudng c6 thé dugc sir dung, nhu, vi dy, nuée, sglycol,
dau, rugu, tdc nhan tao huong vi, chit bao quan, tdc nhin tao mau va cic tac
nhén twong tu trong trudng hop diéu ché dang léng qua duong miéng, nhu, vi
du, huyén phu, thubc tién va cic dung dich; hodc céc chat mang nhu tinh bot,

duodng, xeluloza vi két tinh, chat pha lodng, tic nhan tao hat, cht bai tron, chét
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gan két, tac nhan phan hity va céc chat twong tu trong trudng hop diéu ché dang
rdan qua duong miéng nhu, vi du, bdt, vién nén va vién nang ctimg hoiic mém,
viéc diéu ché dang ran qua dudng miéng duoc wu tién hon so véi viée diéu ché

~ dang léng.

Vi d& dang duoc cung cip, cdc vién nén va vién nang dai dién cho don vi
lidu qua dudng miéng co 1oi nhit trong dé truong hop chit mang duoc dang rin
hién nhién dugc st dung. Néu can, c4c vién nén c6 thé dugc bao bdi cac k¥
thuat ¢6 nudc hodc khong c6 nudc chuan. Nhimg ché pham va cac chét pha ché
nay nén chira it nhit 0,1 phin trim cua hop chét hoat tinh. Phdn trim cua hop
chét hoat tinh trong cac ché pham nay c6 thé da dang va théng thudng c6 thé
nim trong khoang tir 2 phan trim dén khoang 60 phan trim cua trong luong don
vi. Luong ctia hop chét hoat tinh trong cac dugc pham hitu ich véi mot luong
hitu hiéu thu duge. cac hop chét hoat tinh ¢ thé duge cung cap qua dudng mii,

vi dy, thudc nho giot hodc binh xit.

Vién nén, thubc vién, vién nang, va cic dang tuong tu c¢6 thé chira chit
gén két nhu gdm tragacanth, cdy keo, tinh bt ngd hodc gelatin; cac ta dugc nhu
dicanxi phosphat; tdc nhan phan huy nhu tinh bot ngd, tinh bdt khoai tay, axit
alginic; chit bdi tron nhu magie stearat; va tac nhén tao ngot nhu sucroza,
lactoza hodc saccharin. Khi dang don vi lidu 14 vién nang, no co thé chira, ngoai

c4c nguyén lidu trén day, chat mang dang léng nhu dau béo.

C4c nguyén lidu khéac c6 thé c6 mit dé bao hodc thay d6i dang vt ly cia
don vi lidu. Vi du, cac vién nén c6 thé dugc bao véi selac, duong hoac ca hai.
Xi-rd hodc thude tién c6 thé chtra, ngoai thanh phén hoat tinh, sucroza nhu tac
nhén tao ngot, metyl va céc propylparaben nhur chét bao quan, thuéc nhudm va

c4c huong vi nhu huong vi anh dao hodc huong vi cam.

Céc hop chit duoc sir dung theo sang ché c6 thé duogc cung cip ngoai
dudng tiéu héa. Cac dung dich hosic huyén phii ciia cac hop chét hoat tinh c6 thé

duoc didu ché trong nudc thich hgp duoc tron véi chét ¢6 hoat tinh bé mat nhu
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hydroxy-propylxeluloza. Cac chét phin tin c6 thé con duge didu ché trong
glyxerol, cac polyetylen glycol 16ng va cac hdén hop ciia né trong dau. Dudi cac
diéu kién thong thudng cia viée luu trit va sir dung, cac ché phim nay chira chit

bao quan dé ngén ngtra sy phat trién cla cac vi sinh vAt.

Céc dang dugc thich hop str dung dé tiém bao gdm céc dung dich nuéc vo
tring hodc céc chit phén tan va cac bt vo tring dbi véi viée didu ché ngay tuc
thi ctia cac dung dich tiém vé tring hodc cac chit phan tan. Trong tAt ca céc
trudng hop, cdc dang nay phai dugc v trung va phai 13 chét luu t6i mic do tdn
tai cua dng tiém dé dang. N6 phai 6n dinh duéi céc diéu kién san xut va luu trit
va phai dugc bao quan chdng lai hoat tinh 14y nhidm cua cac vi sinh vat nhu vi
khuan hoic nim. Chit mang c6 thé 1a dung méi hodc trung gian phén tan chira,
vi du, nudc, etanol, polyol (vi du, glyxerol, propylen glycol va polyetylen glycol

16ng), cac hdn hop thich hop clia nd, va cac dau thuc vat.

Bit ky tuyén cung cip thich hop nao c6 thé duoc sir dung dé cung cap cho
dong vat c6 vi, cu thé 1a ngudi, véi lidu hitu hiéu cua hop chét theo sang ché. Vi
du, qua dudng miéng, rudt, cuc bd, ngodi duong tiéu hoa (bao gém trong tinh
mach), mit, phéi, miii, va qua cac duong khac céd thé duoc st dung. Céc dang
liéu bao gém vién nén, vién thudc, chét phan tan, huyén phu, dung dich, vién
nang, kem, thudc m&, binh xit, va cac dang lidu tuong tu. Tt hon 14 cac hop

chét theo sang ché dugc cung cip qua dudng miéng.

Liéu hitu hiéu ctia thanh phan hoat tinh dugc sir dung c6 thé thay ddi tuy
thudc vao hop chét cu thé duogc st dung, kiéu cung cép, diéu kién dé diéu tri va
murc d6 nghiém trong ctia didu kién dugc diéu tri. Lidu ndy c6 thé duoc xac dinh

bdi nguoi cé trinh d9 trong linh vuc k§ thuét.

Khi diéu tri hodic ngin ngira cac diéu kién trung gian bdi RORy trong d6
cac hop chét theo cong thirc (1), (1'), (2), (2"), (100), (100", (200) va (200"
dugc chi ra, thu dugc cac két qua mong mudn khi céc hop chét duoc cung cip

v6i lidu hing ngay nim trong khoang tir 0,1 milligam dén 100 milligam trén
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kilogam ctia trong luong co thé dong vat co6 va, tdt hon 12 duoc coi nhu lidu don
hang ngay hoic céc lidu duoc chia thanh hai dén sau Ian mot ngdy, hodc dang
giai phéng lién tuc. Pdi v6i hau hét cac dong vat c6 v 16m, téng 4liéu hing ngay
nim trong khoang tir 1,0 milligam dén 1000 milligam, t&t hon 1i nim trong
khoang tir 1 milligam dén 50 milligam. Trong truong hgp ngudi trudng thanh co
trong luong 70 kg, tong lidu hing ngdy thuong s& nim trong khoang tir 7
milligam dén khoang 350 milligam. Ché d6 liéu nay c6 thé duoc didu chinh dé
cung cap dap tng diéu tri tbi uu.

Sang ché mé ta cac chit didu bién, sau day con dugc d& cap nhu cac phéi
tir, gan két v6i phu thé RORy. That ngac nhién, da tim ra rang cac hop chét theo
cong thuc (1), (1'), (2), (2'), (100), (100'"), (200) va (200") hoat dong nhu cac
chat diéu bién ciia thy thé RORY.

Thuat ngit “chat diéu bién cta thyu thé RORY” bao g?)m su tc ché hodc

hoat héa cta thu thé RORY, trong d6 su trc ché duge wu tién hon.

Thu thé RORy duoc coi 1a ¢6 lién quan trong viéc phét trién té bao tuyén
tic, do d6, céc chit diéu bién duoc mé ta & ddy c6 thé cé ich khi didu trj cac
bénh viém da nhu viém da di Gtng va bénh vay nén. Con dugc dé xuét rang su
didu bién xudng cua hoat tinh phién ma RORY véi phdi tir c6 thé dan dén sy thay
ddi ctia dap tmg mién dich theo huéng dap tng loai Th2 ma c6 thé c6 ich khi
diéu tri cac réi loan viém di mg nhét dinh nhu viém khép dang thép, lupus ban
d6 hé thong, bénh viém rudt (Bénh Crohn) va da xo cling (Tesmer va cic ddng
tac gid, Immunol. Rev. 2008, 223:97).

Céc hop chét theo cong thic 1), (1), (2), (2", (100), (100", (200) va
(200") cho thiy hoat tinh di khéang, d6i véi viéc didu bién phu thudc lidu cia sy
tuong tac co ban ctia mién gan két phéi tr RORYy véi céc peptit c6 ngudn gde tir

céc chat déng hoat héa nhu SRC-1, TRAP 220 hoic TIF-2.
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Déng ngac nhién da tim ra rang sy tuong tac gitta mién géin két phdi tir
RORYy va céc peptit ¢ thé duge x4c dinh béi céc thir nghiém phan dodn phéi tir
bazo FRET dong nhét. Pang ngac nhién hon 14 sy nhan dang ctia cac hop chét
theo cong thirc (1), (1), (2), (2'), (100), (100"), (200) va (200") nhu 1a cac phéi
ttr dbi véi RORY.

Su nhén dang cla c4c phdi tir ¢6 4i luc cao déi véi RORy c6 cac dic tinh
- dbi khang hoidc khéng dbi khang 14 co s& dé cac chuyén gia c6 trinh do trong
linh vyc thiét 14p cc thir nghiém déi v6i su nhan dang ciia céc phéi tir déi khang
hozc khong dbi khang RORy tir cac thu vién cia cac phan tir nhd. Su nhéan dang
cua cac phdi tir ma lién két va didu chinh hoat tinh cia RORyl1 va RORy?2 13
budc bat budc du tién dé phat trién cac duoc phdm dua trén phan tir nhé c6
tiém ning dé dugc phat trién khi didu tri cc bénh ma didu khién truc tiép hoic
khéng truc tiép boi hoat tinh cua RORy1 hodc RORy2. C4c bénh niy bao gdm
nhung khéng bi han ché boi cic bénh viém, bénh suy@n, viém khép dang thap,
cac bénh tu mién dich hodc céc bénh véi thanh phén tw mién dich nhu lupus ban
do hé théng, bénh viém rudt (Bénh Crohn), viém loét dai trang, cac bénh viém

da nhu viém da di ing hodc bénh vay nén, da xo ctirng hodc cac bénh tuong tu.

Khia canh khéc theo sang ché dé cap dén viéc didu tri két hop. Cac thiazol
va cac hop chat c6 lién quan (vi dy, hop chét theo cong thic (1), (1'), (2), (2",
(100), (100"), (200) va (200")) hodc cdc mubi duge dung cta ching ¢ thé duogc
sir dung trong su két hop véi cac tac nhan duogc b6 sung dé didu tri céc réi loan y
hoc, nhu céc rdi loan y hoc lién quan dén hoat déng phéan tmg khong thich hop
IL-17. Vi du cua céc tac nhan dugc bd sung bao gbm, vi du, (1) chét uc ché
TNF-o; (2) chat e ché khong chon loc COX-1/COX-2; (3) chat trc ché chon loc
COX-2, nhu celecoxib va rofecoxib; (4) cac tac nhan khac dé diéu tri bénh viém
va bénh tuy mién dich bao gém, vi du, metotrexat, leflunomit, sulfasalazin,
azathioprin, penixilamin, bucillamin, actarit, mizoribin, lobenzarit,

hydroxycloquin, d-penicillamin, aurothiomalat, auranofin, parenteral vang,
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miéng vang, xyclophosphamit, Lymphostat-B, chit ¢ ché BAFF/ APRIL,
CTLA-4-Ig, hoic bit chudc CTLA-4-Ig; (5) chit tc ché sinh téng hop
leukotrien, nhu chét trc ché 5-lipoxyaza (5-LO), hodc chét dbi khang (FLAP)
protein hoat tinh 5-lipoxyaza; (6) chét di khang thu thé LTD4; (7) chét tc ché
phosphodiesteraza loai IV (PDE-IV), nhu cilomilast (Ariflo) ho#c roflumilast;
(8) chét dbi khang thu thé antihistamin Hi; (9) chu van thu thé drenalin ol- va
a2-; (10) tac nhén khang tao colin; (11) chi van thu thé drenalin B-; (12) bét
chudc nhan t6 phat trién gidng insulin dang I (IGF-1); (13) glucocorticoit; (14)
chit (e ché kinaza nhu chét tc ché cta Janus Kinaza (vi du, JAK1 va/hogc
JAK2 va/hodc JAK3 va/hodc TYK2), p38 MAPK, Syk hoic IKK2; (15) sinh
hoc dich t& bao B nhu rituximab; (16) chit diéu bién ddng kich thich chon loc
nhu abatacept; (17) chét tc ché interleukin hodc chét tc ché thu thé interleukin,
nhu chit e ché 1L-1 anakinra, chit rc ché IL-6 tocilizumab va chit e ché
IL12/IL-23 ustekimumab; (18) khéng thé khéng -IL17, khéng thé khang -IL.21,
hozc khang thé khang -IL22 (19) cht van S1P1, nhu fingolimod; (20) interferon,
nhu interferon beta 1; (21) chét trc ché integrin nhu natalizumab; (22) chét tc
ché mTOR nhu rapamycin, Xyclosporin va tacrolimus; (23) tdc nhan khang viém
khéng steroid (NSAID), nhu céc din xudt axit propionic (alminoprofen,
benoxaprofen, axit bucloxic, carprofen, fenbufen, fenoprofen, fluprofen,
flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen,
oxaprozin, pirprofen, pranoprofen, suprofen, axit tiaprofenic va tioxaprofen),
cac din xudt axit axetic (indomethaxin, axemetaxin, alclofenac, clidanac,
diclofenac, fenclofenac, axit fenclozic, fentiazac, furofenac, ibufenac, isoxepac,
oxpinac, sulindac, tiopinac, tolmetin, zidometacin va zomepirac), cac dan xuét
axit fenamic (axit flufenamic, axit meclofenamic, axit mefenamic, axit niflumic
va axit tolfenamic), cdc din xudt axit biphenylcarboxylic (diflunisal va
flufenisal), cac oxicam (isoxicam, piroxicam, sudoxicam va tenoxican), cac
salicylat (axit axetyl salixylic, sulfasalazin) va céc pyrazolon (apazon,

bezpiperylon, feprazon, mofebutazon, oxyphenbutazon, phenylbutazon); (24)
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chudi hoat héa phan tng héa sinh NRF2, nhu dan xuét axit fumaric, BG-12; va
(25) chemokin hogc chét tic ché thu thé chemokin, nhu chit dbi khdng CCRO.

Luogng thiazol hodc hop hét c¢6 lién quan (vi du, hop chit theo cong thuc (1),
(1, (2), (2", (100), 100"), (200) va (200')) va tac nhan diéu tri bd sung va thoi
gian tuong dbi ca viée cung cip co thé duge chon dé dat duge hi€u qua diéu tri
két hop mong mudn. Vi du, khi cung cap viéc diéu tri két hop cho bénh nhan
can viéc cung cip nay, cac tic nhan didu tri trong viéc két hop nay hodc duoc
phim hodc cic ché phim bao gdm céc tic nhan diéu tri, c6 thé duoc cung cip
theo thir tu nhu, vi dy, lién tuc, déng thoi, cung véi nhau, déng thoi va theo céac
thir tur tuong tu. Ngoai ra, vi dy, thiazol hoic hop chét c6 lién quan co thé dugc
cung cap tai thoi diém khi (c4c) tac nhan dugc bd sung cho hiéu qua phong ngtra

hodc diéu tri, hoac ngugc lai.

Céc hop chét theo sang ché c6 thé duoc didu ché bang cach két hop cac
phuong phép di dugc biét dén trong linh vuc k¥ thuat bao gdm céc quy trinh

dugc mo ta So dd I dén V duéi day.

So d6 I m6 ta su brom héa a- cila keton A-I (R* = (CRER®)R*) hoic este
A-I (R* = OR*) thu dugc hop chit A-II. Sau do, su tao vong nhu duge mo ta
trude do6 trong US2005/065189 hodc WO2007/079186 st dung etyl 2-amin-2-
thioxoaxetat cung cip thiazol A-IIT, ma c¢6 thé dugc brom héa (vi du, véi 1,3-
dibromo-5,5-dimetylhydantoin) thu dugc bromua A-IV. Sy xa phong héa sir
dung bazo chta nuéc (vi du, IN NaOH) va su ndi amin HNR!R? thu dugc trung
gian A-V, ma sau d6 dua dén hop chét dich A-VI bing phén tng xtc tac Pd (vi
du, su ndi Suzuki) sir dung axit boronic hodc este boronic thich hop. Chét ddng

phaan thiazolo c6 thé duoc didu ché theo cich tuong tu.

So dd I
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S
o) HZN)H(OV 0
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1. Bazo c¢é nudc 0
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’ 3
\2—Br \ngr R2 Nl \/Q-R
R4
A-lV AV A-VI

Céc dan xuat sulfonamit ¢6 thé dugc didu ché nhu duge chi ra trong so do
II. Mt 14n nira, su brom hoa o~ ctia keton thu dugc trung gian B-II, ma c6 thé
dugc tao vong t6i thiazol B-III bang céach sir dung formamit va phospho sulfit.
Su hop nhét cta gbc sulfonamit c6 thd hoan thanh qua sy brom héa (— B-IV),
sy thay dbi Br-SH- (— B-V) v su oxy héa cua nhém thiol véi NCS téi géc
sulfonyl clorua va cubi cting phan tmg véi amin HNR!R? thu duoc hop chit dich
B-VI. Tuyén thay thé sir dung thubc the Grignard dugc mo ta trong Bioorg.
Med. Chem. 2009, 17:1307. Chét ddng phan thiazolo tuong Ung c6 thé duoc

didu ché theo cach tuong tu.

So db 11
o o HCONH,
) P285 /N
4
R,  —— M r e
B-l B-Il B-lll
o)
1.mBuli g hs 1.NCS gt WP \
2. CBry = NaSH = 2. HNR'R? N~
3 3 3
-, Q— o \f/ RO T, g js/ )R
R* R R*
B-IV B-V B-vI

Trong so @6 I1I mé ta tuyén téng hop dbi vdi cac oxazol theo sang ché khi

R'™ & vi tri 4 va R!® & vi tr 5 cla vong oxazol. Su tong hop bét dau véi su
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alkyl hoa cua (p-tolylsulfonyl)metyl isocyanit (TosMIC) thu dugc trung gian C-
L Sau d6, su ngung vong véi aldehyt R'CHO cung cép céc trung gian oxazol
C-1I. Viéc dua nhém carboxylic este & vi tri 2 ctia vong oxazol c6 thé thu duoc
bang su brom hoa dau tién (vi du, phan tmg véi NBS) va sau d6 su carbonyl hoa
xuc tac Pd, duogc uu tién hon véi rugu thép nhu dung méi. Este con c6 thé duge
thay ddi thanh céc carboxamit bing c4c phuong phap chuan dugc biét dén trong

linh vuc k¥ thuat.

So do III

§ \©\ )\ R103 Brom hoa
N% o H Br.
Bazo  C SO \[|/O YO R103

).( g 2 - . N / R10;5 - . NI /
R104 R104 SN% 104
SC C-lil 104
ci1 © cn R R
Carbonyl héa
1. Sy thiy phan este l
101 Q 2. Néi carboxamit va o
R N o . - ~ o
T R103 phéan tng véi amin (0] | 103
R N\/g‘ - N/
R104 R104
c-v C-lv

Trong so d6 IV mo ta su téng hop clia cac oxazol theo sang ché trong d6
R'® & vi tri 4 va R'™ & vi trf 5. Aldehyt thom R'®CHO dugc phan ung véi
formamit véi sy ¢6 mét cia TMSCI va sau d6 véi axit tosylsulfinic dé tao thanh
trung gian D-I dugc khir nu6c dé tao thanh trung gian TosMIC duoc thé D-IL.
Sau khi ngung vong véi R'™CHO, vi trf 2 ctia vong oxazol cé thé duge thé nhu
dugc mo ta trong so dd III. Sau do, vong oxazol c6 thé duogc kim loai héa va sau
d6 phan tng véi etyl cloformat dé dua chirc este ma c6 thé duge thay dbi thanh
céc carboxamit bing cic phuong phap chuin dugc biét dén trong linh vuc k¥

thuat.
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Sodo IV
0 R'%3CHO , H,NCHO R oH L Qo .o
I ’ s?° N__O0 Khtnudc S%° N7
/© o
R103 R103
DA

DIl
1. Sy thity phén este ‘
1. Kim loai hda H
2. Néi carboxamit va

(0]
101
AR N phan tmg véiamin g 2. CICO-Et H N
; 102 A 103
Ri02 O\/XR 2 R1°3 o\kR

R104 R1o4 R104
D-lvV DAl

D-V
SoddV

Tuyén lya tron ctia su tng hop cia cac oxazol véi R1% & vi tr 4 va R1% &
vi tri 5 dugc mé ta trong so dd V. Aldehyt R'CHO c6 thé duoc bién dbi thanh
trung gian aminhydroxy E-I béi chudi vi dy, sy hinh thanh cyanohydrin tiép
theo 1a sy khir nitril. N-Acylat héa ctia E-I véi etyl 2-clo-2-oxoaxetat ddn dén E-
II ma c6 thé dugc oxy héa ti tién than tao vong E-III. Viéc xtr ly cia E-IIT vé6i
thuée thtr khir nuée nhu vi dy, POCl; din dén sy hinh thanh trung gian di vong
E-IV. Pd xtc tac ndi véi R'-Br thu dugc trung gian D-TV.

1. Su hinh thanh Cyanohydrin O

0]
NH, C[)J\[( ~ o

2. Khir nitril
104
R104

EIOH OH H o
- E-Il
R103-Br
i Oxy héa
o Pd-xtc tac 5 POCl, o]
/ RIS «—— R1%n/\NJ\ﬂ/O\/
\) o " o
D-IV Rw4 E-l R104 E-lit

D01 véi cac dan xuat thiophen va furan, sy trang tri 18i c6 th hoan thanh

theo kiéu cach twong tu.

Céc chir viét tit

Ac axetyl
ACN axetonitril
AIBN azobisisobutyronitril
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Co nude
4,4,4',4',5,5,5',5"-octametyl-2,2'-bi-1,3,2-dioxaborolan
axit meta-cloperbenzoic

sic ky trén silica gel

xyclohexyl

dietylaminsulfur trifluorit
dibenzylideneaxeton
1,3-Dibromo-5,5-dimetylhydantoin
diclometan

diisopropyletylamin

dimetyl axetamit
N,N-dimetylformamit
1,1'-bis(diphenylphosphino)ferrocen
1,3-bis(diphenylphosphino)propan
2,6-di-tert-butylpyridin

etyl axetat
O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat

tert-butylmetylet

N-bromosucxinimit

N-closucxinimit

pyridini clochromat

pinacolato (OCMe,CMe,0)

axit pivalic

petroleum ete

Diéu ché

bdo hoa
(2,2,6,6-tetrametylpiperidin-1-yl)oxyl

trifloaxit axetic
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THF tetrahydrofuran
TLC sdc ky 16p méng

Vi du thwe hién sang ché

Vi du diéu ché P1

0, Q
B S—NH
o o)

P1

Budc 1: 4-Bromo-2-tert-butylanilin (P1a)

Dung dich cua NBS (218 mg, 1 mmol) trong DMF dugc bb sung dung
dich cua 2-fert-butylanilin (149 mg, 1 mmol) trong DMF & nhiét do trong
phong. Hon hop phan tmg duoc khudy trong 4 gid & nhiét do trong phong, sau
d6, nuéce (30 mL) duge bd sung va hén hop dugce chiét véi EA (150 mL). Lép
hitu co dugc rira véi nude mudi va duoc séy qua Na;SQOs, dugc ¢6 dic va tinh

ché béi CC (hexan/EA = 3/1) thu dugc hop chét P1a (180 mg, 79%).

Budc 2: 4-Bromo-2-tert-butylbenzen-1-sulfonyl clorua (P1b)
4-Bromo-2-tert-butylanilin P1a (20 mmol) dugc bd sung vao hdn hop cua
ndng d6 HCI (11,2 mL) va AcOH (2,24 mL) & —10°C. Trong hdn hop nay, dung
dich ctia NaNO; (1,52 g, 22 mmol) véi mét luong tbi thiéu cua nude dugc bd
sung timg giot & —10°C. Sau khi khudy trong 45 phit & —10°C thu dugc dung
dich mudi diazoni. Khi SO, dugc tao bong béng trong AcOH (22,4 mL) trong
binh ba cb cho dn khi bdo hoa (30 phut). Sau d6, CuCl (0,49 g, 0,49 mmol)
dugc bb sung va tiép tuc khiy cho dén khi hdn hop chuyén mau xanh 14 cay.
Binh dugc dét trong bé nude da va dung dich mubi diazoni dugc bd sung tung
giot & 5°C. Sau khi viéc bd sung hoan thanh, hdn hop dugc khudy qua dém &
nhiét do trong phong va dugce rét vao nude da. Chét rin duge thu gom bang cach

loc thu dugc hop chit P1b (45%).

-121-



24106

Budc 3: 4-Bromo-N,2-di-fert-butylbenzensulfonamit (P1c)

Hop chét P1b (1,0 mmol) va NEt; (2,0 mmol) duge bd sung vao dung
dich ctia 2-metylpropan-2-amin (88 mg, 1,2 mmol) trong toluen (20 mL). Hon
hop duoc khudy trong 4 gid & su chay nguoc, duoc bay hoi, duge rét vao nude
va duge chiét véi EA. Céac 16p hitu co héa hop dugce rira v6i nude mudi, dugce
séy qua Na;SO4, duge loc va dugce bay hoi thu dugc hop chit P1c nhu chét rin
(330 mg, 85%)

Budc 4: N,2-Di-tert-butyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzensulfonamit (P1)

Binh duoc lam véi Pd(dppf)Cl, (30 umol), KOAc (294 mg, 3,0 mmol) va
hop chét P1c (279 mg, 1,0 mmol) duoc rira v6i Ny, sau do, 1,4-dioxan (6 mL) va
B,Pin; (1,2 mmol) dugc bd sung. Sau d6 duoc khudy & 80°C trong méot khoang
thoi gian thich hop, san phém duoc chiét v&i benzen, duge rira véi nuée va duoc
sdy qua MgSO,. Su chung cit Kugelrohr trong chan khéng thu dugc hop chét
P1 (200 mg, 50%).

Vi du diéu ché P1/1 dn P1/2

Str dung cac quy trinh twong tu nhu duoc md ta trong vi du didu ché P1,

hop chét tiép theo duoc diéu ché:

# CAu tric # CAu tric

P1/1 j: dj%:') P1/2 o’
S—NH o
('5 B O S—-NH

o}
O,
B
T «é
P2

Budc 1: 1-Bromo-3-(tert-butyl)-5-(prop-1-en-2-yl)benzen (P2a)

Vi du diéu ché P2

-122-



24106

Dung dich cuia 1,3-dibromo-5-(tert-butyl)benzen (2,92 g, 10 mmol) trong
dioxan (20 mL) dugc bd sung Pd(PPhs)s (3,0 g, 2,6 mmol), axit prop-1-en-2-
ylboronic (1,0 g, 12 mmol), K»CO; (2,8 g, 20 mmol) va H,O (1 mL) dudi N,.
Hon hop thu duge duogc khudy & 90°C qua dém, dugc c6 dic va tinh ché béi CC
(hexan) thu dugc hop chit P2a (2,5 g, 100%; 80% bdi GC/MS) nhu 1a chit rén.
Budce 2: 1-Bromo-3-(fert-butyl)-5-(1-metylxyclopropyl)benzen (P2b)

Dung dich ctua Et,Zn (20 mL ctia 1M dung dich trong hexan, 20 mmol)
trong DCM khé (20 mL) & 0°C dugc bd sung TFA tinh khiét dugc cat (1,8 mL,
20 mmol) trong DCM (20 mL) véi mot khoang thoi gian xép xi 30 phat. Hn
hop mau xém dugc khudy trong & 0°C trong 20 phut tai thoi diém CH,L (2,0
mL, 20 mmol) dugc hoa tan trong DCM (20 mL) dugc bd sung vao binh phan
mg bang dng din. Bun thu duoc dugc khudy trong 20 phut truée khi bd sung
hop chat P2a (2,5 g, 10 mmol) dugc hoa tan trong DCM (15 mL). Bun dugc cho
gia nhi€t & nhiét d6 trong phong trong 30 phut, dugc t6i véi NH4CI bio hoa (50
mL) va duoc chiét véi cac hexan. Cac 16p hitu co héa hop duoc siy qua MgSOs.
Bay hoi va tinh ché béi CC (hexan) thu dugc hop chat P2b (1,6 g, 60%) 1a dau
khong mau.

Buéc 3: 2-(3-(fert-Butyl)-5-(1-metylxyclopropyl)phenyl)-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (P2)

Huyén phu ctia hop chét P2b (1,6 g, 70 mmol), B,Pin; (3,0 g, 15 mmol),
KOAc (2,32 g, 24 mmol) trong dioxan (40 mL) dugc bd sung Pd(dppf)Cl, (0,16
g) dudi Np. Hon hop dugc gia nhiét t6i 100°C trong 16 gid, duge bay hoi va
dugc tinh ché bdi CC (PE/EA = 4/1) thu dwoc hop chit P2 (1,5 g, 68%) 1a chit

ran mau trang.

Vi du diéu ché P3

0
B
o]

p3  Cfs
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Budce 1: 1-Bromo-3-(prop-1-en-2-yl)-5-(triflometyl)benzen (P3a)

Dung dich cua 1,3-dibromo-5-(triflometyl)benzen (3,03 g, 10 mmol) trong
dioxan (20 mL) duoc b sung Pd(PPh;), (300 mg, 0,26 mmol), axit prop-1-en-2-
ylboronic (1,0 g, 12 mmol), K,COs (2,8 g, 20 mmol) va nuéc (1 mL) dudi No.
Hén hop dugc khudy & 90°C qua dém, duge c6 dic va tinh ché bsi CC (hexan)
thu duge hop chat P3a ( 1,9 g,71%) 1a dau.

Budc 2: 1-Bromo-3-(1-metylxyclopropyl)-5-(triflometyl)benzen (P3b)

Dung dich cta Et;Zn (4 mL cta 1,0 M dung dich trong hexan, 4 mmol)
trong DCM khé (4 mL) ¢ 0°C duoc bd sung tir tir TFA tinh khiét duoc cit (0,36
mL, 4 mmol) trong DCM (4 mL) (ca. 30 phtt). Hén hop mau xam duoc khudy
trong & 0°C trong 20 phit trong khi b sung CHaI, (0,4 mL, 4 mmol) trong
DCM (4 mL), dugc khudy thém 20 phut true kkhi hop chat P3a (0,53 g, 2
mmol) dugc hoa tan trong DCM (3 mL) dugc bd sung. Bun dugc cho gia nhiét &
nhiét d6 trong phong trong 30 phut, dugc t6i véi NH4Cl (5 mL) bdo hoa va duge
chiét vé6i cac hexan. Céc 16p hitu co héa hop duge sy (MgSO;), duge bay hoi
va dugc tinh ché bsi CC (hexan) thu dugc P3b (300 mg, 46%) 1a dau khéng
mau.

Budce 3: 4,4,5,5-Tetrametyl-2-(3-(1-metylxyclopropyl)-5-(triflometyl)phenyl)-
1,3,2-dioxaborolan (P3)

Huyén phu ctia hop chét P3b (300 mg, 1,0 mmol), B,Pin, (380 mg, 1,5
mmol), KOAc (290 mg, 3 mmol) trong dioxan (5 mL) dugc bd sung
Pd(dppf)Cl, (20 mg) duéi N,. Hon hop duoc gia nhiét ti 100°C trong 16 gio,
dugc bay hoi va dugce tinh ché bdi CC (PE/EA = 4/ 1) thu dugc hop chét P3 (200

mg, 68%) 1a chét rén mau tring.

Vi du diéu ché P4
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Budc 1: 2-Amin-5-bromobenzonitril (P4a)

Dung dich ctia 2-aminbenzonitril (14,9 g, 100 mmol) dugc bd sung dung
dich cua NBS (17,8 g, 100 mmol) trong DMF & nhiét do trong phong. Hon hop
dugc khudy qua dém & nhiét do trong phong, sau d6, nuéc (30 mL) duge bd
sung va hdn hop duge chiét véi Et,O (3 x 250 mL). Lép hitu co dugce rira voi
nude mudi, duge séy qua Na,SOy, duge cb dic va tinh ché béi CC thu duoc hop
chat P4a (19 g, 83%).

Budce 2: 4-Bromo-2-cyanobenzen-1-sulfonyl clorua (P4b)

Hop chét P4a (10 g, 51 mmol) duoc bd sung vao hon hop cua ndng do
HCI (28 mL) va AcOH (5,6 mL) 6 -10°C. Sau dé, dung dich cia NaNO, (3,8 g,
55 mmol) véi mét luong tbi thidu cia nude duoc bd sung tumg giot & -10°C. Sau
khi khudy trong 45 phit & -10°C dung dich mubi diazoni thu dugc. Khi SO,
dugc tao bong bong trong AcOH (56 mL) cho dn khi bdo hoa (60 phut). Sau
d6, CuCl, (3 g) duoc bd sung va tiép tuc khiy cho dén khi hdn hop chuyén mau
xanh 14 cdy. Binh duoc dit trong bé nuée d4 va dung dich mubi diazoni duoc bd
sung timg giot & 5°C. Sau khi hoan thanh viéc b sung, hdn hop duge khudy qua
dém & nhiét d6 trong phong va duge rét vao nuéc da. Chét rin duge thu gom
bang céch loc thu duge hop chat tho P4b (9 g, 71%)

Budce 3: 4-Bromo-N-(tert-butyl)-2-cyanobenzensulfonamit (P4c)

Dung dich ctia hop chét P4b (5,0 g, 18 mmol) trong pyridin (20 mL) dugc
b6 sung 2-metylpropan-2-amin (3,3 g, 45 mmol) va phan ung dugc thdi véi Ny,
duogc gia nhiét & 50°C trong 1 gio, duge lam mat va duoc c6 dic. Cin dugce tinh
ché boi CC (DCM/MeOH = 100/1) thu dugc hop chét Pde (3,0 g, 53%) 14 chét

ran mau vang.
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Budce 4: 2-Axetyl-4-bromo-N-(tert-butyl)benzensulfonamit (P4d)

Huyén phti ciia hop chét Pde (2 g, 6,3 mmol) trong THF (20 mL) duoc bd
sung tur tr vao MeMgBr (6,3 mL, 3M trong Et,0, 19 mmol) va hén hop duoc
gia nhiét t¢i dong nguoc trong 3 gidy, duoc dit trong bé nude d va 6N HCI (58
mL) duoc bd sung tir tir. Hon hop sau d6, dugc gia nhiét t6i dong ngugc, duoc
lam mat, tao kiém béng cach bd sung chét rdn Na,CO; va duoc chiét véi EA.
Céc pha hitu co héa hop dugc siy qua Na,SO,, duoc bay hoi va duoc tinh ché
bdi CC (n-heptan/EA = 100/0 d&én 60/40) thu dugc hop chét P4d (0,6 g, 34%).

Budc 5: 4-Bromo-N-(tert-butyl)-2-(2-hydroxypropan-2-yl)benzensulfonamit
(P4e)

Hop chit P4d (200 mg, 0,60 mmol) duoc hoa tan trong THF (15 mL) &
0°C. 3M dung dich cia MeMgBr trong Et,0 (1 mL, 3,0 mmol) duoc bd sung tir
tir va hon hop phan tmg dugc khudy & nhiét do trong phong trong 3 gio, sau do,
mot phan khéc cia MeMgBr trong Et,O (1 mL, 3,0 mmol) duge bb sung. Hon
hop duogc bay hoi, duge pha lodng véi nudc (20 mL) va duge chiét véi Et,O.
Lép hitu co duge siy qua MgSOs, dugce loc, duoc bay hoi va duoc tinh ché bsi
HPLC (DCM/MeOH = 100/0 dén 70/30) thu dugc hop chét P4e (100 mg, 39%;
47% tinh khiét).

Budc 6: N-(fert-Butyl)-2-(2-hydroxypropan-2-yl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzensulfonamit (P4)

Dung dich ctia hop chat P4e (200 mg, 0,57 mmol), Pin,B; (290 mg, 1,14
mmol) va KOAc (160 mg, 1,7 mmol) trong dioxan (10 mL) & nhiét do trong
phong dudi N, dugc bd sung Pd(dppf)Cl, (42 mg, 0,05 mmol). Hon hop thu
dugc dugc khudy & nhiét do trong phong trong 1 gio, sau d6, dugc gia nhiét téi
110°C trong 2 gid, duge pha lodng véi nude (50 mL) va duge chiét véi EA. Cac
16p hitu co héa hop duge ¢ dic va tinh ché bai CC(PE/EA = 5/1) thu dugce hop
chit P4 (100 mg, 43%) 14 chat rin khong mau.
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Vi du diéu ché P5 va vi du diéu ché P6

:;:o\ o}
B B
o} io’
P5 ;: OH P6 %

Budce 1: 3,5-Dibromo-N-metoxy-N-metylbenzamit (P5a)

Dung dich cua axit 3,5-dibromobenzoic (26 g, 93 mmol) trong SOCl,
(100 mL) duoc gia nhiét & sy chay ngugc trong 2 gid, dugc c¢d dic, duge pha
loéing v6i DCM khé (300 mL) va tir tir dugc bd sung vao dung dich duoc khudy
cua N,O-dimetylhydroxylamin hydroclorua (9,75 g, 100 mmol) va EtN; (28 g,
277 mmol) trong DCM khé (300 mL) & 0°C. Dung dich dugc khudy trong 1 gity
¢ nhiét do trong phong, dugc rét vao nude va 16p hitu co dugce tach. Lép hitu co
duoc rira voi nude va nude mudi, duge séy qua Na;SOys, dugce loc va co dac thu
dugc hop chét thd P5a (28 g, 93%) 1a dau.

Budc 2: 1-(3,5-Dibromophenyl)etanon (P5b)

Dung dich cta hop chat P5a (1,0 g, 3,1 mmol) trong THF khé (10 mL)
dugc bd sung timg giot MeMgCl (3M trong Et,O, 1 mL, 3,0 mmol) & 0°C va
dung dich dugc khudy trong 4 gior & nhiét do trong phong, sau d6, dugc t6i voi
NHCl, chita nuée va duge chiét véi tert-butylmetylet. Lép hiru co dugc ria lién
tiép véi nuée va nude mudi, duge séy qua NaSOy4, duogc loc va dugce ¢6 dac thu
dugc hop chat thd P5b (0,70 g, 66%) 1a diu mau vang.

Budc 3: 1,3-Dibromo-5-(prop-1-en-2-yl)benzen (P5c)

Dung dich duoc khudy cia PPh;CH;Br (5,10 g, 14,4 mmol) trong THF
khé (50 mL) duoc bd sung timg giot n-BuLi (2,5 M trong n-hexan, 5,76 mL,
14,4 mmol) & -40°C. Sau khi khudy & nhiét d6 nay trong 0,5 gio, dung dich cua
hop chét P5b (2,0 g, 7,2 mmol) trong THF khé (10 mL) duoc bd sung ting giot.
Dung dich thu dugc duge cho gia nhiét & nhiét do trong phong va duoc khudy

trong 1 gid, duge tdi v6i NHCl, chtra nude va duge chiét véi Et,O. Lép hitu co

-127-



24106

duge c6 dic va tinh ché boi CC (PE) thu dugc hop chit PSc (1,6 g, 80%) 14 diu
mau vang nhat.
Budce 4: 1,3-Dibromo-5-(1-metylxyclopropyl)benzen (P5d)

Dung dich ciia hgp chit P5c¢ (1,6 g, 5,8 mmol) va Pd(OAc), (350 mg)
trong THF (20 mL) dugc bd sung timg giot & 0°C dung dich cua CH,N, (487
mg, 11,6 mmol) trong Et;O (20 mL) va hdn hop dugc khudy trong 1 gior & nhiét
d6 trong phong. Huyén phu duoc loc va phan loc duoc ¢b dic va tinh ché bai
CC (PE) thu dugc hop chat P5d (1,4 g, 82%) la ddu khong mau.

Budc 5: 2-(3-Bromo-5-(1 -metylxyclopropyl)phenyl)propan-2-ol (P5e)

Dung dich dugc khudy ctia hop chét P5d (0,5 g, 1,7 mmol) trong THF
khé (5 mL) duge bd sung timg giot n-BuLi (0,74 mL, 1,87 mmol) & -78°C. Sau
1 gio & nhiét do nay, axeton khé (118 mg, 2,04 mmol) dugc bb sung timg giot.
Dung dich dugc cho gia nhiét & nhiét d6 trong phong va duoc khudy qua dém,
sau d6, dugc t6i véi NHCl, chtra nuée va duge chiét véi EA. Cac 16p hitu co
héa hop dugc ¢ dic va tinh ché bsi CC (PE/EA = 20/1) thu dugc hop chit P5e
(250 mg, 52%) 1a dau khéng mau.

Budce 6: 1-Bromo-3-(2-metoxypropan-2-yl)-5-(1-metylxyclopropyl)benzen
(P5f)

| Dung dich cta hop chat P5e (1,5 g, 5,6 mmol) trong THF kho (10 mL)
dugc bd sung NaH (450 mg, 11,2 mmol) dudi N, va huyén phu duge khudy
trong 1 gio' & nhiét do trong phong. Sau d6, Mel (2,3 g, 16,8 mmol) duoc bd
sung va dung dich dugc khudy & 70°C trong 6ng bit kin qua dém, dugc rét vao
nuée va duge chiét véi EtO. Lép hitu co duoc rira véi nude mudi, duge séy qua
Na,S0,, duge loc, dugc ¢d dic va tinh ché béi CC (PE) thu dugc hop chat P5f
(1,6 g, 100%) 1 diu khéng mau.

Budce 7: 2-(3-(1-Metylxyclopropyl)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propan-2-ol (P5)
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Hop chéit P5 dugc diéu ché tir hop chit P5e tuong tu nhu duge mé ta
trong vi du diéu ché 4, budc 6.
Budc 8: 2-(3 -(2-Metoxypropan—2-yl)-5-(1-metylxyclopropyl)phenyl)-4,4,5,5 -
tetrametyl-1,3,2-dioxaborolan (P6)

Hop chét P6 duoc diéu ché tir hop chit P5f turong tu nhu duge mé ta

trong vi du diéu ché 4, budc 6.

0
o’B %
P7 3 N\

Budc 1: Metyl 3-bromo-5-(prop-1-en-2-yl)benzoat (P7a)

Vi du diéu ché P7

Dung dich cua metyl 3-bromo-5-iodobenzoat (3,40 g, 10 mmol) trong
dioxan (20 mL) dugc bd sung Pd(PPhs), (300 mg, 0,26 mmol), axit prop-1-en-2-
yl boronic (1,0 g, 12 mmol), K»CO;3 (2,8 g, 20 mmol) va H,O (1 mL) dudi khi
Na. Hon hop dugc khudy qua dém & 90°C. Sau dé, hdn hop dugc cd dic va tinh
ché bai CC (PE/EA = 6/1) thu dugc hop chit P7a (1,9 g, 71%) nhu chat rin.
Budc 2: Metyl 3-bromo-5-(1-metylxyclopropyl)benzoat (P7b)

Dung dich cua Et;Zn (4 mL cua 1,0M dung dich trong hexan, 4,0 mmol)
trong DCM khé (4 mL) & 0°C dugce b sung tir tir TFA tinh khiét duge cat (0,36
mL, 4,0 mmol) trong DCM (4 mL) (ca. 30 phtt). Hon hgp mau xdm dugc khudy
trong & 0°C trong 20 pht tai thoi diém diodometen (0,4 mL, 4,0 mmol) dugc
hoa tan trong DCM (4 mL) duge dua vao bang éng din. Bin thu dugc duoc
khudy trong 20 phut trude khi bd sung hop chat P7a (0,53 g, 2,0 mmol) duogc
hoa tan trong DCM (3 mL). Bun cho gia nhiét ¢ nhiét do trong phong trong 30
phut. Quy trinh phan tng duogc kiém tra béi TLC. Khi hoan thanh, phan Ung
dugc t6i bang cach bd sung NH,Cl bio hoa chira nuée (5 mL) va céc 16p duoc
tach. Lép chtta nude duge chiét v6i hexan (2 x) va dugc siy qua MgSO;. Bay
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hoi va tinh ché boi CC (PE/EA = 7/1) thu dugc hop chit P7b (300 mg, 46%) 1a
dau khéng mau trong sudt.
Budc 3: Axit 3-Bromo-5-(1-metylxyclopropyl)benzoic (P7c)

Hop chét P7b (270 mg, 1,0 mmol) va LiOH (50 mg, 2,0 mmol) duoc trdn
trong THF (3 mL) va H,O (3 mL). Hén hop duoc khudy trong 10 gid, sau do,
pH duoc diéu chinh t6i pH 3 v6i HCI chita nudce va dugce chiét véi EA (3 x 10
mL). Lép hitu co dugce sdy va duogce b dic thu duogc san pham thd P7c¢ (250 mg,
100%).

Budce 4: 3-Bromo-N-(tert-butyl)-N-metyl-5-(1 -metylxyclopropyl)benzamit
(P7d)

Dung dich ctia hgp chit P7¢ (250 mg, 1,0 mmol) trong DMF (5 mL) duogc
b6 sung HATU (380 mg, 1,0 mmol) va Et;N (202 mg, 2,0 mmol) va hdn hop
dugc khudy qua dém. Sau khi loai bo cac dung méi san phim thd dugc tinh ché
v6i HPLC diéu ché thu dugc hop chat P7d (300 mg, 95%).

Budc 5: N-(tert-Butyl)-N-metyl-3-(1-metylxyclopropyl)-5-(4,4,5,5 -tetrametyl-
1,3,2-dioxaborolan-2-yl)benzamit (P7)

Huyén phu cua hop chit P7d (323 mg, 1,0 mmol), B,Pin, (380 mg, 1,5
mmol), KOAc (290 mg, 3,0 mmol) trong dioxan (5 mL) dugc bd sung
Pd(dppf)Cl, (20 mg) dué6i khi N,. Hén hop duoc gia nhiét téi 100°C trong 16
gio. Hon hop dugc tinh ché boi CC (PE/EA = 4/1) thu duoc hop chit P7 (200
mg, 68%) 13 chit rin mau tréng.

Vi du diéu ché P7/1 d&n P7/2

Str dung céc quy trinh tuong ty nhu duge mé ta trong vi du diéu ché P7,

céc hop chét sau day dugc didu ché:
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# CAu triic # CAu truc
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Budce 1: 3-Bromo-5-(fert-butyl)benzaldehyt (P8a)

Vi du diéu ché P8

Dung dich cua 1,3-dibromo-5-(ert-butyl)benzen (55 g, 190 mmol) trong
THF khé (500 mL) dugc bb sung n-BuLi (2,5M trong hexan, 88 mL, 220 mmol)
6 -78°C dudi N, va dung dich dugc khudy trong 1 gio & nhiét do nay. Sau do,
DMF (20,8 g, 285 mmol) duoc bd sung tir tir va dung dich dugc khudy trong 3
gio 6 -78°C, duoc gia nhiét ¢ nhiét do trong phong, duoc t6i véi NH4Cl bio hoa,
duogc chiét v6i EA. Lép hitu co duge rira véi nuée va nude mudi, duoc sdy qua
Na,SO4, duoc loc, duge ¢b dic va tinh ché béi CC (PE) thu dugc hop chit P8a
(40 g, 82%) 1a dau khéng mau.

Budgc 2: 1-Bromo-3-(tert-butyl)-5-(diflometyl)benzen (P8b)

Dung dich ctia hop chit P8a (256 mg, 1,0 mmol) va DAST (158 mg, 2,0
mmol) trong DCM (5 mL) dugc phan tng duéi diéu kién vi song (70°C) trong
15 phiit, dugce rira véi NaHCOs bdo hoa, lién tiép véi nude va nude mubi, dugc
sy qua Na;SOs, dugce loc va dugce ¢b dic thu duge cin. Phan tng nay duge lap
lai mudi 14n va cac cdn héa hop dugce tinh ché bsi CC (PE) thu dugc hop chét
P8b (2,2 g, 82%) 1a diu khong mau.
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Budc 3: 2-(3-(tert-Butyl)-5-(diflometyl)phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (P8)
Hop chét P8 dugc diéu ché tur hop chat P8b twong ty nhu duge mé ta

trong vi du diéu ché 4, budc 6.

Vi du diéu ché P9
(0]
/\O/[KTS N—
N_/ }\l /
P9

Budc 1: 4,6-Di-tert-butyl-2-clopyrimidin (P9a)

Hon hop ctia 2,4,6-triclopyrimidin (46 mg, 250 pmol) va Cul (3 mg, 12
pmol) trong THF khé (10 mL) duge 1am mat t6i -20°C va duoc thdi véi N,
trong 10 phat. Sau d6, dung dich fert--BuMgCl (2M trong THF, 64 mg, 0,55
mmol) dugc bd sung tlmg giot vai téc d6 ma phan ung dung dich khong vuot
qua 0°C. Sau khi bd sung, dung dich duoc khudy & nhiét do trong phong trong
24 gi0, dugc pha lodng véi tert-BuOMe va dugc rira voi dung dich NH4Cl béo
hoa va sau d6, nude mudi, duoc s€'1y (Na,S0,), dugc cd dic va tinh ché bsi CC

(PE/EA = 100/1) thu dugc hop chit P9a (45 mg, 80%) 14 chit rén mau vang.

Budce 2: Etyl 4-(xyclohexylmetyl)-5-(4,6-di-tert-butylpyrimidin-2-yl)thiazol-2-
carboxylat (P9)

Dung dich ctia P9a (45 mg, 0,2 mmol), metyl 4-(xyclohexylmetyl)thiazol-
2-carboxylat (50 mg, 0,2 mmol), K,COs (46 mg, 0,33 mmol), Pd(OAc), (2 mg,
4 umol), PCy; HBF, (4 mg, 8 pmol) va PivOH (6 mg, 0,06 mmol) trong dung
dich cua DMA (2 mL) dugc gia nhiét dudi Ar & 100°C qua dém, 1am mat tGi
nhiét d6 trong phong, dugc chia tach gitta EA va nudc va dugce tach. Pha hitu co
duoc rira v6i nude va nude mudi, duge sy qua Na,SOs, dugc loc, dugce cod dic
va tinh ché bdi CC (PE/EA = 10/1 dén 5/1) thu dugc hop chét P9 (57 mg, 65%)

la chat ran mau trang.
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Vi du diéu ché P9/1 dén P9/2

Str dung céc quy trinh twong tu nhu dugc mé ta trong vi du didu ché P9,

cac hop chit sau day duoc didu ché:
# Céu tric # Cu triic

o 0
/\O —\
S o s o]
]
N~/ N_

PI/1

Vi du diéu ché P10
(e}
Lo
B NH
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Budc 1: 1-(4-Bromonaphtalen-1-sulfonamido)xyclopropancarboxamit (P10a)

Dung dich cua 4-bromo-N-(1-cyanoxyclopropyl)naphtalen-1-sulfonamit
(200 mg, 0,57 mmol), 2N NaOH (0,6 mL, 1,20 mmol) va 30% H,O, chtra nuéc
(0,5 mL) trong MeOH (3 mL) dugc gia nhiét & 60°C trong 3 gid, duoc 1am mat
va duge chiét hai 14n v6i Et,0. Cac 16p hitu co héa hop dugce rira véi nuéde va
nuée mudi, duoc séy qua Na;SO4, dugc loc va duoc ¢6 dac thu duge hop chét
P10a (188 mg, 89%) l4 chit rin mau tring.
Budc 2: 1-(4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-1-
sulfonamido)xyclopropancarboxamit (P10)

Dung dich ciia hop chat P10a (188 mg, 0,51 mmol), (Bpin), (153 mg,
0,60 mmol), KOAc (196 mg, 2,0 mmol) va Pd(dppf)Cl, (20 mg) trong dioxan (5
mL) dugc gia nhiét trong 16 gio & 95°C dudi N,, dugc 1am mét, dugce loc, duoc
pha lodng véi nuée va duge chiét hai 1an véi EA. Cac 16p hitu co héa hop dugce

rira v6i nude va nude muoi, duge sy qua Na,SOs, duoc loc, duge ¢o dic va tinh
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ché by (PE/EA = 10/1) thu duoc hop chat P10 (60 mg, 28%) 1 chét rin mau

tréng.
Vi du diéu ché P11

S

\[S NH2
| N/> P11

Budc 1: 5-Bromo-N-(fert-butyl)thiazol-2-carboxamit (P11a)

Dung dich cta axit 5-bromothiazol-2-carboxylic (2,70 g, 13,0 mmol),
HATU (5,71 g, 15,0 mmol) va fert-buytlamin (4,1 mL, 39,0 mmol) trong THF
kho (30 mL) dugc khudy qua dém dudi Ar. Dung dich thu dugc dugc chia tach
gitta EA va NayCO; béo hoa. Lép hitu co duge rira véi 1N HCI va nude mudi,
duoc séy qua Na,SO,, duoc loc, duge c6 dic va tinh ché béi CC (PE/EA =4/1)
thu dugc hop chit P11a (3,42 g, 100%) 14 chit rén mau vang.

Budc 2: N-(tert-Butyl)-5-(metylthio)thiazol-2-carboxamit (P11b)

Dung dich ctia hop chét Plla (3,42 g, 13,0 mmol) trong THF khé (40
mL) dugc bd sung n-BuLi (2,5M trong hexan, 10,4 mL, 26,0 mmol) & -78°C
dudi Ar va dung dich dugc khudy trong 2 gir & -78°C. Sau dé, Me,S (24 ¢,
26,0 mmol) duoc bd sung & -78°C va dung dich duge khudy & nhiét do trong
phong trong 2 gid, dugc t6i bing nudce va duoc chiét hai 1an véi EA. Cac 16p
hitu co héa hgp duoc séy qua Na,SOy4, duoc loc, duge co dic va tinh ché bsi CC

(PE/EA = 5/1) thu dugc hop chit P11b (2,50 g, 90%) 13 chét rén mau nau.
Budc 3: 5-(Metylthio)thiazol-2-carboxamit (P11c¢)

Dung dich ctia hop chit P11b (2,50 g, 10,9 mmol) trong DCM kho (15
mL) duoc bd sung TFA (15 mL) & 0°C va dung dich duoc khudy & nhiét do
trong phong qua dém, dugc c6 dac va dugc pha lodng véi DCM. Dung dich
duoc rtra hai 1an véi 1N NaOH va nudc mubi, dugc siy qua Na,SOy4, dugc loc

va dugc c6 dic thu duoc hop chat P11c (1,77 g, 93%) la chat rin mau vang.

Budc 4: (5-(Metylthio)thiazol-2-yl)metanamin (P11)
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Dung dich cta hop chat P11c (1,77 g, 10,2 mmol) trong THF kho (20
mL) duoc bd sung dung dich cua LiAlH,4 trong THF (1M, 20,0 mL, 20,0 mmol)
duéi viéc khudy va huyén phi con dugc khudy & 8°C trong 3 gid, dugc lam mat
t6i 0°C va dugc t6i tlr tir bang cach bd sung H,O, 15% NaOH chira nuéc va
H,0. Huyén phu dugc khudy trong cho dén khi tat ca LiAlH, duoc trung hoa va
chét két tia mau tring dugc hinh thanh, duoc loc va chit két tia dugc rira voi
Et,0. Céc 16p hitu co héa hop duoc sy qua NaSOs, duoc loc, duoc ¢6 dic va
tinh ché béi HPLC diéu ché thu duoc hop chit P11 (410 mg, 25%) la diu mau

Br
N
H
N P12
N /S\\
00

Budc 1: 4-Bromoisoquinolin-1-ol (P12a)

nau.

Vi du diéu ché P12

Dung dich cua isoquinolin-1-ol (5,0 g, 34,5 mmol) trong DCM (100 mL)
dugc bd sung dung dich cia Br, (6,0 g, 37,7 mmol) trong DCM (20 mL) va hdn
hop duoc khudy trong 4 git. Chat rén hinh thanh duge thu gom bang céach loc,
dugc rira véi DCM va dugc tai két tinh tir Et,O thu duoc hop chat P12a (5,0 g,
62%) 14 chit rdn mau vang.

Budc 2: 4-Bromoisoquinolin-1-thiol (P12b)

Hon hop ctia hop chét P12a (1,0 g, 4,40 mmol), pyridin (0,3 mL) va thudc
thar Lawesson (3,5 g, 8,00 mmol) trong toluen (20 mL) dugc khudy duéi dong
ngugc trong 2 gio, duge 1am mat téi 40°C va cac tinh thé két tua dugc thu gom
bang cach loc va duoc sdy chan khéng thu dugc hop chit P12b (600 mg, 56%)
13 tinh thé mau vang nhat.

Budc 3: 4-Bromoisoquinolin-1-sulfonyl clorua (P12c¢)

Dung dich ctia hop chét P12b (3,0 g, 12,4 mmol) trong hén hop cua

MeCN (30 mL), AcOH (10 mL) va nuéc (5 mL) duge bd sung NCS (4,7 g, 36,0
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mmol) va dung dich dugc gia nhiét t6i 50°C va dugc khudy qua dém trude khi
dugc chia tach gifta nudec mudi va EA. Lép hitu co duge sdy qua NaSOs, duoc
loc, dugc ¢6 dic va duge tinh ché bsi CC (PE/EA = 10/1) thu dugc hop chit
P12c (1,1 g, 29%) 1a bot mau vang.

Budce 4: 4-Bromo-N-(tert-butyl)isoquinolin-1-sulfonamit (P12)

Dung dich cua #-BuNH, (731 mg, 10,0 mmol) trong DCM khé (10 mL)
dugc bd sung dung dich cua hop chéat P12¢ (1,1 g, 3,59 mmol) trong DCM kho
(15 mL) & 0°C va dung dich dugc khudy & nhiét do trong phong trong 3 gio va
duoc toi béng nuége. Lép hitu co dugc rira véi nude va nude mudi, duge séy qua
Na,S04, dugc loc, duge ¢b dic va tinh ché boi CC (PE/EA = 6/1) thu dugc hop
chit P12 (800 mg, 65%) 1 chit rin mau vang.

Vi du diéu ché P13

S § P13
e d§;OT<

Budc 1: 4-Nitroisoquinolin-1-ol (P13a)

Dung dich néng ctia isoquinolin-1-ol (10,0 g, 69,0 mmol) trong hén hop
cia AcOH (40 mL) va nuéc (10 mL) dugc bd sung axit nitric (13 mL, 207
mmol) trong 1 gio & 65°C (nhiét d phan tng dugc duy tri gitta 68-70°C) va
dung dich duoc khudy & 65°C trong 3 210, lam mat téi nhiét d6 trong phong va
dugc pha lodng véi nude. Chét rin hinh thanh duogc thu gom bang céach loc va
dugc sdy chan khéng thu dugc hop chat P13a (8,0 g, 61%) 1a chit rin mau
vang.
Budc 2: 4-Aminisoquinolin-1-ol (P13b)

Dung dich ctia hop chat P13a (8,0 g, 42,1 mmol) va NH4ClI (5,35 g, 100
mmol) trong EtOH (100 mL) dugc bd sung bui Fe (4,48 g, 80,0 mmol) & nhiét
d6 trong phong va huyén phu duge khudy & 70°C trong 3 gidr va duge loc qua

miéng xelit. Phan loc dugc c6 dic, duge pha lodng véi EA, duoc rira voi nude
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va nude mudi, dugc séy qua Na,SOy4 va duge ¢d dic thu duge hop chit P13b
(6,1 g, 90%) 1a chét rin mau nau.
Budc 3: 1-Bromoisoquinolin-4-amin (P13c¢)

Dung dich ciia hop chit P13b (6,1 g, 38,1 mmol) va PBr; (28,7 g, 100
mmol) dugc khudy & 135°C qua dém, 1am mat t6i nhiét do trong phong, dugc
~ pha lodng véi nuéc, didu chinh pH = 8 véi Na,CO; (rén) va duge chiét véi EA
(3 14n). Cac 16p hitu co hoa hop dugce rira véi NaHCOj; bao hoa va nude mudi,
duoc séy qua NaySOy, dugc loc, duoc ¢d dic va tinh ché bsi CC (PE/EA =1/1)
thu dugc hop chit P13c¢ (4,4 g, 52%) la chat rén mau vang nhat.

Budc 4: 1-Bromo-N-(tert-butyl)isoquinolin-4-sulfonamit (P13)

Dung dich ctia hgp chét P13¢ (3,0 g, 13,5 mmol), HOAc (50 mL) va dung
dich ctia HBr trong AcOH (48%, 10 mL) trong MeCN (50 mL) duoc bd sung
dung dich ctia NaNO, (1,12 g, 16,2 rhmol) trong nudce (20 mL) & 0°C. Sau khi
khudy 20 phit, khi SO, duge tao bong béng trong khoang 20 phut, giit nhiét do
phan tmg <0°C. Dung dich cia CuCl,-2H,0 (1,67 g, 8,1 mmol) trong nuée (10
mL) dugc bd sung va dung dich duoc khudy trong 3 gid & nhiét do trong phong,
dugc c6 dic va dugc hoa tan trong DCM (15 mL). Dung dich nay duogc bd sung
tert-BuNH, (1,9 g, 26 mmol) va dung dich dugc khudy & nhiét do trong phong
qua d&m. Huyén phu thu duoc duge loc va phan loc dugc pha lodng v6i nudc.
Lép hitu co dugc rira véi nude mudi, dliqc sé'ly qua Na;SQOs, dugc loc, duge cod
ddc va tinh ché béi CC (PE/EA = 8/1) thu dugc hop chét thé P13 (300 mg,

6,5%) v6i 10% cua clorua duge x4c dinh béi LCMS 14 chét rén mau tréng.
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Vi du diéu ché P14

Budc 1: 5-Nitronaphtalen-1-amin (P14a)
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Dung dich cua natri sulfua (31,7 g, 330 mmol) va natri bicacbonat trong
nude (70 mL) duge gia nhiét téi 70°C va huyén phu cta 1,5-dinitronaphtalen
(20 g, 91,6 mmol) trong metanol (300 mL) dugc bd sung timg giot & dong
ngugc. Hon hop thu duge dugc khudy trong 5 phat, duoc 1am mat t6i 0°C, duoc
t6i voi d4 va khudy thém 10 phut sau d6 axit hoa v6i HCI ¢b dic. Hon hop thu
dugc dugc khudy trong 30 phut, sau d6, dugc ria hai 1an véi EA. Lép chira
nuée duoc bazo héa véi amoniac chira nude va dugc chiét hai 1an véi EA. Céc
16p hitu co héa hop duge rira lién tiép hai 14n véi nude va hai 1an véi nuéc
mudi, duoc séy qua NaySOy4, dugce loc va dugce c6 déc thu dugc hop chit P14a
(12,0 g, 71%) 14 chat rin mau nau.

Budc 2: 1-Flo-5-nitronaphtalen (P14b)

Huyén phti ctia hop chét P14a (12 g, 63,8 mmol) trong hén hop cta nude/
HCI ¢b dic (1/1, 100 mL) dugc bd sung timg phan NaNO, (6,60 g, 95,7 mmol)
& -5°C va hén hop dugc khudy trong 15 phut & -5°C. Sau d6, 60% trong
lugng/trong lugng dung dich axit hexaflophosphoric (60 mL) dugc bd sung.
Chét két tia mau nau dugc loc va dugce rira voi nude lanh va Et,O va sau do,
duoc sy chan khéng. Chét rin thu duge duogc huyén phil trong toluen va duoc
gia nhiét té1 110°C trong 2 gio, lam mat téi nhiét do trong phong, dugce co dic
va tinh ché boi CC (PE) thu duoc hop chit P14b (4,50 g, 37%) la chét rén mau
vang.

Budc 3: 5-Flonaphtalen-1-amin (P14c)

Dung dich ctia hop chét P14b (19,1 g, 100 mmol) trong EtOH (500 mL,
chira 50 mL 12N HCI) dugc gia nhiét ti dong nguoc va bot Fe (16,8 g, 300
mmol) dugc bd sung v6i mot lugng nhd va gia nhiét lién tuc trong 2 gid. Hon
hop thu dugc dugc l[dm mat téi nhiét d§ trong phong va dugc trung hoa voi 1IN
NaOH. Lép chita nuée duge chiét véi DCM (3 14n). Cac 16p hitu co hoa hop

dugc rira voi nude va nudc muoi, duge say qua MgSOy, duogc loc, duge cd dic
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va tinh ché bdi CC (PE/EA = 3/1) thu dugc hop chit P14e (11,6 g, 72%) 14 chét
rin mau vang.
Budc 4: 4-Bromo-5-flonaphtalen-1-amin (P14d)

Dung dich ctia hgp chit P14c (7,0 g, 43,4 mmol) trong THF (100 mL) & -
78°C dugc bd sung NBS (7,73 g, 43,4 mmol) va dung dich dugc khudy trong 1
giov & -78°C, ducfc pha loing véi nude va duge chiét hai 1an véi EA. Cac 16p
hitu co hda hgp duogc séy qua NapSOy, dugc loc, dugc co dic va tinh ché bsi CC
(PE/EA = 4/1) thu dugc hop chit P14d (6,5 g, 62%) 1a chét rin mau tring nga.
Budce 5: 4-Bromo-5-flonaphtalen-1-sulfonyl clorua (P14e)

Dung dich ctia hop chat P14d (7,1 g, 29,6 mmol), HOAc (50 mL) va dung
dich ctia HBr trong AcOH (48%, 100 mL) trong MeCN (230 mL) duoc bd sung
dung dich cua NaNO; (2,45 g, 35,5 mmol) trong nuée (50 mL) & 0°C. Sau khi
khudy 20 phut, khi SO, dugc tao bong bong trong 1 gio, giit nhiét d6 phan ung
<0°C. Dung dich ctia CuCl,-:2H,O (3,02 g, 17,8 mmol) trong nuéc (10 mL)
dugc bd sung va dung dich duoc khudy trong 3 gitr & nhiét do trong phong, duoc
cd ddc va tinh ché béi CC (PE/EA = 30/1) thu dugc hop chét P14e (5,4 g, 56%)
1a d4u mau vang nhat.

Budc 6: 4-Bromo-N-(fert-butyl)-5-flonaphtalen-1-sulfonamit (P14)

Dung dich ctia hop chét P14e (3,0 g, 9,27 mmol) trong pyridin (15 mL)
dugc bd sung rert-BuNH, (2,0 g, 27,3 mmol) va dung dich dugc khudy & nhiét
do6 trong phong qua dém, dugc cd dic va tinh ché bi CC (PE/EA = 30/ 1) thu
dugc hop chat P14 (1,71 g, 51%) 1a chat rin mau tréng.

DU
e
MeO P15

Axit (4-Metoxynaphtalen-1-yl)boronic (P15)

Vi du diéu ché P15
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Hoén hop cua 1-bromo-4-metoxynaphtalen (2,0 g, 8,44 mmol) trong Et,0O
(10 mL) dugc lam mat xudng téi -70°C duéi N, va sau dé, n-BuLi trong hexan
(3,37 mL, 8,44 mmol) duoc bd sung timg giot. Dung dich dugc khudy duéi N,
trong 2 gio, sau do, duoc gia nhiét & nhiét do trong phong va triisopropyl borat
(1,74 g, 9,28 mmol) dugc bd sung. Hon hop duge khudy trong 16 gid dudi No.
Sau d6, 2M HCI (10 mL) va Et,0 (10 mL) dugc bd sung vao hdn hop ma dugc
rira bang nuéc mudi cho dén khi né trung hoa. Lép hiru co duge sdy qua
Na,SO;, dugc loc, duge c6 déc va cén duge rira voi EA thu duoc hop chit P15

(500 mg, 29%) 1a chét rin khéng mau.
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Budc 1: 4-Bromonaphtalen-1-ol (P16a)

Vi du diéu ché P16

Dung dich cta naphtalen-1-ol (35,0 g, 243 mmol) trong ACN (300 mL)
dugc lam mat t6i 0°C. Sau d6, NBS (42,7 g, 243 mmol) trong ACN (500 mL)
duoc bd sung timg giot va hdn hop duoc khudy trong 1 gid, duge co dic va
dugc hoa tan trong DCM. Dung dich duoc rira v6i nude mudi, duge séy qua
Na;SO4, dugce loc, duge ¢d dic va dugc rira véi PE thu duge hop chit P16a
(30,0 g, 55%) 1a chit rin mau tréng nga.
Budce 2: 1-Bromo-4-(bromodiflometoxy)naphtalen (P16b)

NaH (60%, 1,26 g, 31,5 mmol) dugc bd sung tir tir dung dich ciia hop chét
P16a (2,0 g, 10,5 mmol) trong DMF (20 mL) trong 75 mL binh bit kin dudi su
lam mat ciia bé nudc da. Sau khi khudy trong 10 phut, #BuOK (1,3 g, 11,6
mmol) va CF,Br; (8,8 g, 42,0 mmol) duoc bd sung tir tir vao hdn hop. Binh bit
kin nhanh chéng duoc déng lai va duge gia nhiét téi 70°C qua d&&m. Hon hop
thu duogc duge rét vao nudce va duge chiét hai 14n véi EA. Cac 16p hitu co hoa

hop dugc rua lién tiep voéi nude (3 lan) va nude mudi, duge sdy qua Na,SO,,
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dugc loc, duoge c6 dic va tinh ché bdi CC (PE) thu dugc hop chét P16b (1,6 g,
43%) 1a dau khong mau.

Budc 3: 1-Bromo-4-(triflometoxy)naphtalen (P16¢)

Dung dich ciia hop chat P16b (3,5 g, 10,0 mmol) trong DCM (70 mL)
dugc lam mat t6i -78°C dudi N, sau do, AgBF, (4,3 g, 22,0 mmol) dugc bd
sung va dung dich dugc gia nhiét tir tir & nhiét d§ trong phong va duoc khudy
qua dém. Dung dich NaHCO; duoc bé sung vao hdn hop cho dn khi pH > 8.
Sau do, huyén phu thu dugc dugce loc va phén' loc duoc chiét hai 14n v&i DCM.
Céc 16p hiru co héa hop dugc rira v6i nude mubi, duoc sdy qua NaSO4, dugc
loc va dugce 6 dic thu duge hop chat P16¢ (3,0 g, luong) 13 diu mau nau.

Budce 4: 4,4,5,5-Tetrametyl-2-(4-(triflometoxy)naphtalen-1-y1)-1,3,2-
dioxaborolan (P16)

Hon hop cia hop chit P16c (1,0 g, 3,45 mmol), Pin,B, (1,75 g, 6,9
mmol), AcOK (1,0 g, 10,4 mmol) va Pd(dppf)Cl,- CH,Cl, (282 mg, 0,35 mmol)
trong 1,4-dioxan (20 mL) duoc tao bong bong véi N, trong 10 phit va hén hop
duoc khudy & 80°C trong 16 gio dudi Ny, 1am mat téi nhiét d6 trong phong va
dugc pha loang véi EA va dugce loc. Phan loc dugc ¢b dic va tinh ché bsi CC

(PE) thu dugc hop chit P16 (0,90 g, 77%) 12 chét rén mau trang nga.

O\B p FCF3
o (o P17

Budce 1: 1-Bromo-4-(2,2,2-trifloethoxy)naphtalen (P17a)

Vi du diéu ché P17

Hén hop cua 4-bromonaphtalen-1-ol (5,00 g, 22,4 mmol), 1,1,1-Triflo-2-
iodoetan (5,65 g, 26,9 mmol) va Cs,CO; (15 g, 46,1 mmol) trong DMF (150
mL) duoc khudy & 100°C trong 16 gio, lam mat t6i nhiét d6 trong phong, duoc
pha lodng v&i EA va sau d6, dugc loc. Phin loc duogc ¢6 dic va tinh ché bsi CC

(PE) thu dugc hop chit P17a (2,8 g, 41%) 1a chit rin khong mau.
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Budc 2: 4,4,5,5-Tetrametyl-2-(4-(2,2,2-trifloethoxy)naphtalen-1-y1)-1,3,2-
dioxaborolan (P17)

Hdn hop ciia hop chit P17a (500 mg, 1,64 mmol), B,Pin, (835 mg, 3,29
mmol) va KOAc (483 mg, 4,93 mmol) trong dioxan (30 mL) dugc tao bong
bong véi N, trong 10 phut, sau do, Pd(dppf)Cl,' CH,Cl, (134 mg, 0,164 mmol)
dugc b6 sung va hdn hop dugce khudy & 80°C trong 16 gi¢ dudi Ny, duoc pha
lodng vé&i EA, duoc loc, duge ¢6 dic va tinh ché bsi CC (EA/PE = 1/20) thu
dugc hop chit P17 (180 mg, 31%) la chat rén khong mau.

. §
2~

Budc 1: 2-(4-Bromonaphtalen-1-yl)propan-2-ol (P18a)

Vi du diéu ché P18

Dung dich cua 1,4-dibromonaphtalen (2,0 g, 7,0 mmol) trong Et,O kho
(50 mL) duoc bd sung n-BulLi (2,5M trong hexan, 3,1 mL, 7,7 mmol) & 0°C va
dung dich dugc khudy trong 20 phut. Sau do, axeton (488 mg, 8,4 mmol) dugc
bd sung va dung dich dugc gia nhiét & nhiét do trong phong va duoc khudy &
nhiét d6 nay trong 1 gid, dugc t6i véi nude va duge chiét véi Et,O (3 13n). Cac
16p hitu co héa hop duoc rira voi nude mudi, dugce séy qua Na,SOy, dugc loc,
duge cb dic va tinh ché béi CC (PE/EA = 10/ 1) thu dugc hop chat P18a (1,2 g,
65%) la chit ran mau tréng nga.

Bude 2: 2-(4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-1-
yl)propan-2-ol (P18)

Dung dich ctia hop chat P18a (600 mg, 2,3 mmol), B,Pin, (690 mg, 2,7
mmol), KOAc (450 mg, 4,6 mmol) va Pd(dppf)Cl, (150 mg, 0,2 mmol) trong
dioxan (10 mL) duoc gia nhiét qua dém & 85°C dudi N, 1am mét t6i nhiét d6
trong phong, dugc loc va phan loc duoc pha loang véi nude. Lop chira nude

dugc chiét hai lan véi EA. Céc 16p hitu co hdéa hop duge rira véi nude va nude
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mubi, duoc séy qua NaySOy, duqc loc, duoc ¢o dic va tinh ché béi CC (PE/EA
= 20/1) thu duoc hop chét P18 (600 mg, 83%) 1a chét rén khong mau.

¢
iZBH P19

Budc 1: 3-(4-Bromonaphtalen-1-yl)oxetan-3-ol (P19a)

Vi du diéu ché P19

Dung dich cua 1,4-dibromonaphtalen (2,0 g, 7,0 mmol) trong Et,0 khd
(50 mL) dugc bd sung #-Buli (2,5M trong hexan, 3,1 mL, 7,7 mmol) & 0°C va
dung dich dugc khudy trong 20 phut. Sau d6, oxetan-3-on (604 mg, 8,4 mmol)
duogc bd sung va dung dich dugc gia nhiét & nhiét d6 trong phong va duoc khudy
& nhiét d6 nay trong 1 gid, dugc t6i véi nude va duge chiét véi Et,O (3 1an). Cac
16p hiru co hoda hop duoc ria véi nude mudi, duoc séy qua Na,SOq, duoc loc,
dugc cd dic va tinh ché bsi CC (PE/EA = 5/1) thu dugc hop chit P19a (1,20 g,

61%) 1a chat rin mau tring nga.

Budce 2: 3-(4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-1-
yl)oxetan-3-ol (P19)

Dung dich cia hop chat P19a (500 mg, 1,8 mmol), B,Pin, (559 mg, 2,2
mmol), KOAc (353 mg, 3,6 mmol) va Pd(dppf)Cl, (145 mg, 0,2 mmol) trong
dioxan (10 mL) dugc gia nhiét qua dém & 85°C duéi N,, lam mat téi nhiét do
trong phong, dugc loc va phan loc dugc pha lodng véi nude. Lép chira nudce
dugc chiét hai 14n véi EA. Céc 16p hitu co hoa hop duge rira voi nude va nude
mubi, duoc séy qua Na,SOy, duoc loc, duge cd dic va tinh ché bsi CC (PE/EA
= 20/1) thu dugc hop chét P19 (110 mg, 15%) 12 chit rén khong mau.

B8
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Budce 1: 4-Bromo-1-naphthaldehyt (P20a) |

Dung dich ctda 1,4-dibromonaphtalen (2,0 g, 7,0 mmol) trong Et,0 khé
(50 mL) dugc bd sung n-BuLi (2,5M trong hexan, 3,1 mL, 7,7 mmol) & 0°C va
dung dich dugc khudy trong 20 phut. Sau d6, DMF (1,62 mL, 21 mmol) duoc bd
sung va dung dich dugc gia nhiét & nhiét d6 trong phong va dugc khudy & nhiét
do nay trong 1 gio, duoc t8i voi nude va duge chiét véi ELO (3 l4n). Céc 16p
hiru co hdéa hop duge rira véi nude mudi, duoc séy qua Na,SOy, dugc loc, duoc
c6 dic va tinh ché bdi CC (PE/EA = 50/1) thu dugc hop chit P20a (1,02 g,
62%) 1 chét rin mau tring nga.

Budc 2: (4-Bromonaphtalen-1-yl)metyl metansulfonat (P20b)

Dung dich ctia hop chit P20a (1,02 g, 4,3 mmol) trong MeOH (10 mL)
dugc bd sung tir tir NaBH, (378 mg, 10 mmol) va huyén phu dugc khudy & nhiét
do trong phong trong 1 gio, duoc t6i véi NH4CI bdo hoa, dugc cb dic va duge
pha loéing véi EA va nudc. Lép hiru co duge rira véi nuée mudi, duge sdy qua
Na,SO4, dugce loc va duge ¢d dic thu duoc cin. Cin nay duoc bd sung DCM (10
mL), NEt; (1,01 g, 10 mmol) va MsCl (1,15 g, 10 mmol) va hdn hop dugc
khudy trong 1 gidy, duoc t6i véi nuée va 16p hitu co dugce sdy qua Na,SOs, duge
loc va duge cd dic thu duge hop chit tho P20b (700 mg, 52%) 1a dau khéng
mau.

Bugc 3: 4-((4-Bromonaphtalen-1-yl)metyl)-3,3-dimetylmorpholin (P20c)

Huyén phu cua hop chit P20b (700 mg, 2,2 mmol), 3,3-dimetyl-
morpholin (512 mg, 4,4 mmol) va K,CO; (828 mg, 6,0 mmol) trong ACN (10
mL) duoc cho nguoc dong qua dém, 1am mat téi nhiét d6 trong phong, dugc loc,
dugc b dic va tinh ché béi CC (PE/EA = 5/ 1) thu duge hop chit P20c (460 mg,

54% qua hai budc) 13 chét rén khong mau.

Budc 4: 3,3-Dimetyl-4-((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDnaphtalen-1-yl)metyl)morpholin (P20)
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Dung dich ctia hop chét P20c (460 mg, 1,38 mmol), B,Pin, (953 mg, 3,75
mmol), KOAc (368 mg, 3,75 mmol) va Pd(dppf)Cl, (51 mg, 0,06 mmol) trong
dioxan (10 mL) dugc gia nhiét qua dém & 90°C dudi Ny, lam mat ti nhiét do
trong phong, dugc loc va phan loc dugc pha lodng véi nudce. Lop chira nudc
dugc chiét hai 14n véi EA. Céc 16p hitu co héa hop duge rira véi nude va nude
mubi, dugc séy qua Na;SOy, duoc loc, duge cb dic va tinh ché bsi CC (PE/EA
= 5/1) thu dugc hop chét P20 (110 mg, 21%) 1a chét rén khong mau.

o it

Budc 1: 4-Bromo-N-(tert-butyl)-1-naphthamit (P21a)

Vi du diéu ché P21

Hbn hop cua axit 4-bromo-1-naphthoic (4,0 g, 16 mmol) trong thionyl
clorua (20 mL) duoc gia nhiét dudi dong nguoc trong 2 gid, 1am mat tGi nhiét
dd trong phong va duoc c¢6 ddc thu duge axit clorua. Trung gian thé duge hoa
tan trong DCM khd (40 mL) va dugc xtr ly véi ~BuNH, (2,92 g, 40 mmol), va
hén hop dugce khudy & nhiét do trong phong trong 20 gid va dugce tdi véi 1M
HCI. Lép hiru co duge rira véi 1M HCI va nude mudi, duoc séy qua NaSO;,,
duogc cb dic va tinh ché bsi CC (PE/EA = 8§/1) thu dugc hop chit P21a 3.8 g,
78%) 14 chat rén khong mau.

Budc 2: N-(tert-Butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-
naphthamit (P21)

Dung dich cua hgp chit P21a (1,5 g, 5,0 mmol), B,Pin, (1,5 g, 6,0 mmol),
KOAc (980 mg, 10,0 mmol) va Pd(dppf)Cl, (366 mg, 0,5 mmol) trong dioxan
(15 mL) dugc gia nhiét qua dém & 90°C dudi N, lam mét téi nhiét d6 trong
phong, duge loc va phan loc duge pha lodng véi nude. Lép chira nudc dugc

chi€t hai 1an véi EA. Céac 16p hitu co hda hgp duge rira v6i nude va nude mudi,
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duoc séy qua Na,SOq, dugc loc, dugc cd dic va tinh ché béi CC (PE/EA_= 10/1)
thu dugc hop chat P21 (1,7 g, 96%) 14 chét rén khong mau.

0 §0
\BN O
g \__° P22

Budc 1: 4-(4-Bromonaphtalen-1-yl)morpholin (P22a)

Vi du diéu ché P22

Dung dich cua 4-bromonaphtalen-1-amin (2,0 g, 9,0 mmol) trong DMF
(20 mL) dugc bd sung 1-bromo-2-(2-bromoethoxy)etan (1,43 mL, 9,0 mmol) va
kali cacbonat (2,76 g, 20 mmol). Hon hop duoc gia nhiét & 100°C trong 48 gid,
lam mat t&i nhiét do trong phong, duoc pha lodng véi nude va dugc chiét véi
EA (3 14n). Céc 16p hitu co héa hop duogc rira véi nudce va nude mubi, dugce siy
qua Na,SO;, duogc loc, duge ¢6 dic va tinh ché bai CC (PE/EA = 4/1) thu duoc
hop chat P22a (900 mg, 34%) 1a chit rin mau vang.

Budce 2: 4-(4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-1-
ylD)morpholin (P22)

Dung dich cta hop chit P22a (900 mg, 3,1 mmol), B,Pin, (945 mg, 3,7
mmol), KOAc (608 mg, 6,2 mmol) va Pd(dppf)Cl, (220 mg, 0,3 .mmol) trong
dioxan (10 mL) dugc gia nhiét qua dém & 90°C dudi N, lam mat t6i nhiét do
trong phong, dugc loc va phan loc dugce pha lodng véi nude. Lép chira nudce
duge chiét hai 1an v6i EA. Cac 16p hiru co héa hop duge rira véi nude va nude
mudi, duoc séy qua Na,;SOy4, duoc loc, duge ¢d dic va tinh ché béi CC (PE/EA
= 4/1) thu dugc hop chat P22 (770 mg, 73%) 14 chét rén khong mau.

ST\
—N
oﬁ/L £ P23
OEt

F

Vi du diéu ché P23

Budc 1: 1-Bromo-3-(4,4-difloxyclohexyl)propan-2-on (P23a)
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2-(4,4-Difloxyclohexyl)axit axetic (4,0 g, 22,5 mmol) trong SOCI, (50
mL) duoc cho nguge dong trong 2 gid va dugce ¢6 dic. Dau mau niu dugc hoa
tan trong ACN (50 mL) va dugc lam mat t6i 0°C. TMSCHN; (1N, 34 mmol)
duoc bd sung ting giot va hdn hop duoc khudy & nhiét do trong phong trong 2
gio. N6 lai duoc lam mat t6i 0°C, va HBr trong HOAc (3 mL) dugc bd sung
timg giot. Hon hop duoc khudy & nhiét do trong phong qua dém. H,O (100 mL)
va EA (100 mL) dugc bd sung. Pha chita nu6c duge chiét véi EA (80 mL x 2),
céc pha hitu co héa hgp duoc rira voi nude mudi va duge co dac. Can duoc tinh
ché bsi CC (PE/EA = 25/1) thu dugc hop chit P23a (2,51 g, 44%) la diu khong
mau.

Budc 2: Etyl 4-((4,4-difloxyclohexyl)metyl)thiazol-2-carboxylat (P23)

Hon hop ctia hop chat P23a (2,51 g, 9,9 mmol) va etyl 2-amin-2-
thioxoaxetat (1,45 g, 10,9 mmol) trong Etanol (50 mL) dugc khudy & 90°C qua
dém. Sau khi ¢6 dic t6i khé can duoc tinh ché bsi CC (PE/EA = 15:1) thu dugc
hop chat P23 (1,6 g, 65%) 1a chit rin mau nau.

O\ A\
B N-O
e P24

Budc 1: 2,6-Di-tert-butylpyridin 1-oxit (P24a)

Vi du diéu ché P24

Dung dich cua 2,6-di-tert-butylpyridin (6,00 g, 31,4 mmol) trong EA (100
mL) dugc bd sung m-CPBA (16,5 g, 95,6 mmol) va dung dich dugc cho nguoc
dong qua dém, dugc ria lién tiép véi NaHCOs bdo hoa va NaS,;03 bdo hoa,
duoc séy qua Na,;SOy, duoc loc, duge cd dic va tinh ché béi CC (PE/EA =30/1)
thu dugc hop chét P24a (186 mg, 3%) 1a chét rén mau tring.

Buéc 2: 2,6-Di-tert-butyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
1-oxit (P24)
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Dung dich ctia hgp chat P24a (118 mg, 570 pmol), [Ir(COD)(OMe)], (13
mg, 20 pmol), DTBPy (11 mg, 40 pumol) va (BPin), (174 mg, 680 umol) trong
THF kho (5 mL) dugc cho nguoce dong trong 16 gid, duogc c¢d dic va tinh ché bai
CC (PE/EA =30/1) thu dugc hop chat P24 (98 mg, 52%) 1a chit rén mau tring.

OH
o} X
B N
Sl P25

Budce 1: 2-(6-(fert-Butyl)pyridin-2-yl)propan-2-ol (P25a)

Vi du diéu ché P25

Dung dich cta 1-(6-(fert-butyl)pyridin-2-yl)etanon (3,20 g, 18,1 mmol)
trong THF (20 mL) dugc 1am mat t6i -78°C va CH3;MgBr trong THF (1M, 3,6
mL, 3,6 mol) duogc bd sung timg giot. Hon hop dugc khudy & -78°C va cho gia
nhiét & nhiét d§ trong phong trong 3 gid, dugc t61 véi NH4Cl bio hoa chura
nuée, dugc chiét véi EA (3 14n) va sau dé, cac 16p hitu co héa hop dugce sdy qua
Na,SO4. Dung méi dugce loc, duge ¢6 dic va tinh ché béi CC (PE/EA =5/1) thu
duoc hop chat P25a (3,1 g, 89%) 1a dau.

Budce 2: 2-(6-(fert-Butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-
2-yl)propan-2-ol (P25)

Dung dich ctia hop chat P25a (1,00 g, 5,18 mmol), [[r(COD)(OMe)],
(100 mg, 0,16 mmol), DTBPy (83 mg, 0,31 mmol) va (BPin), (1,58 g, 6,2
mmol) trong THF (10 mL) duoc khudy & 80°C qua dém, dugc cb dic va tinh
ché bdi CC (PE/EA = 10/1 dén 1/1)) thu dugc hop chét P25 (0,9 g, 54%) 14 chét
rin mau vang nhat.

Vi du didu ché P26

N
4 \

HN—%
S, P26

go

o
\

Budce 1: Axit 5-Bromoisoquinolin-8-sulfonic (P26a)
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Dung dich cta 5-bromoisoquinolin (50 g, 250 mmol) trong axit sulphuric
d& bbc khéi (500 mL) dugc gia nhiét t6i 200°C va duoc khudy trong 4 gis. Sau
khi 1dam mat t&i nhiét d6 trong phong hoén hop dugc rét vao 2500 mL nuée da.
Chét rin mau tring thu dugc bang cach loc, duoc rira v6i nuéc va axeton va
dugc sdy chan khong thu duoc hop chat P26a (59 g, 90%) 1a chit rén mau tréng.
Budce 2: 5-Bromo-N-(tert-butyl)isoquinolin-8-sulfonamit (P26b)

Dung dich cua P26a (28 g, 100 mmol) va DMF (4 mL) trong SOCI, (300
mL) dugc gia nhiét téi dong nguogc trong 5 gio. Su du thira SOCI, dugc loai bd
duéi ap suét giam. Dung dich coa tert-butylamin (37 g, 500 mmol) trong DCM
(100 mL) dugc bd sung ting giot dung dich cua cin thé trong 150 mL. DCM &
0°C. Hon hop phan tmg duge khudy trong 2 gir & nhiét do trong phong, dugc toi
voi nude va duoc chiét véi DCM. L&p hitu co duge cd dic t6i kho thu duge chét
rin mau vang, ma dugc rira v6i ELO va duge sdy chan khéng thu dugc hop chét
P26b (22g, 63%) 13 chit rin mau vang.
Budc 3: N-(tert-Butyl)-5-formylisoquinolin-8-sulfonamit (P26)

Dung dich ctia n-butyllithium (46 mL, 114mmol) trong hexan dugc bd
sung tung giot dung dich cia P26b (15 g, 52 mmol) trong THF/Et,0 (200
mL/200 mL) & -78°C. Sau d6, phan {mg dugc khudy trong 30 phit & nhiét do
nay. Dung dich ciia DMF (4 mL) trong THF dugc b sung tir tir vao hdn hop
phan tng & -78°C va tiép tuc khudy trong 3 gio. Phan Ung dugc t6i véi dung
dich ctia NH4CI va dugc chiét véi EA. Lép hitu co duge rira véi nuée mubi,
dugc sdy véi Na,SOq, duge ¢b dic va tinh ché bsi CC (PE/E =6/1) thu duoc hop
chét P26 (5,5 g, 36%) la chét rin mau vang.

Cac vi du diéu che bo sung

Su tong hop cua céc vi du dieu ché bo sung (vi dy, céc este boronic) duoc

mo ta Trong WO2012/139775 va trong PCT/EP2012/004977.
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Vidul

Budc 1: 3-Xyclohexyl-1-(3,5-di-tert-butylphenyl)propan-1-on (1a)

Dung dich cua 1,3-di-tert-butylbenzen (4,36 g, 22,9 mmol) trong CH,Cl,
kho (20 mL) dugce xtr ly lién tuc & 0°C véi 3-xyclohexylpropanoyl clorua (4,00
g, 22,9 mmol) va AICl; (3,35 g, 25,2 mmol) va dung dich duoc khudy trong R
0°C trong 2 gi0. Dung dich thu dugc dugce rét vao 0,1N HCI va 16p hitu co dugc
tach. Pha chita nuéc dugce chiét véi EA. Céc 16p hiru co héa hop dugc rira véi
NaHCO; bio hoa va nuéc mubi lién tiép, duoc séy qua NaSOy4, duogc loc, duoc
c6 ddc va tinh ché bdi CC (DCM/PE = 1/6) thu dugc hop chit 1a (2,3 g, 30%) 1a
diu mau vang nhat.
Budc 2: 2-Bromo-3-xyclohexyl-1-(3,5-di-tert-butylphenyl)propan-1-on (1b)

Dung dich ctia hop chéit 1a (2,0 g, 6,02 mmol) trong AcOH (20 mL) duoc
b6 sung Br, (0,96 g, 6,02 mmol) & 0°C va dung dich dugc khudy & nhiét do
trong phong trong 1 gio. Dung dich thu dugc dugce rét vao Na,SO; bdo hoa va
duoc chiét hai 1an v6i EA. Céc 16p hitu co héa hop duoc rira lién tiép véi nude
va nude mudi, duoc séy qua Na;SO,, duge loc, duge ¢d dic va tinh ché béi CC

(DCM/PE = 1/8) thu dugc hop chét 1b (2,2 g, 89%) la diu khong mau.

Budc 3: Etyl 5-(xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol-2-
carboxylat (1¢)

Dung dich ctia hop chat 1b (0,47 g, 1,2 mmol) va etyl thiooxamat (0,24 g,
1,8 mmol) trong #»-BuOH (10 mL) dugc gia nhiét & sy chay nguoc trong 16 gid.
Sau khi c6 dac dudi ap suét giam, can dugc hoa tan trong hon hop cua nude va
EA va 16p hitu co duge tch. Lép chita nude duoc chiét hai 1an véi EA. Céc 16p

hitu co héa hop duoc rira lién ti€p voi nudc va nudc muodi, duge sdy qua
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Na,SO;, duoc loc, duoc c¢6 dic va tinh ché béi CC (DCM/PE = 1/5) thu dugc
hop chat 1¢ (0,2 g, 38%) 1a diu mau vang.

Budc 4: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol-2-carboxamit
1)

- Dung dich ctia hop chét 1c (0,15 g, 0,34 mmol) trong metanol (5 mL)
dugc tao bong bong NH; va dung dich dugc gia nhiét & su chay nguoc trong 16
gi0. Sau khi ¢6 dic duéi dp sudt giam, cin dugc tinh ché bsi CC (EA/PE = 1/6)
thu dugc hop chat 1 (100 mg, 71%) 1a chét rin mau tring. 'H-NMR (CDCls, 300
MHz) &: 0,92-0,97 (2H, m), 1,14-1,28 (4H, m), 1,37 (18H, s), 1,57-1,80 (5H,
m), 2,80 (2H, d, J = 7,2 Hz), 5,53 (1H, br s), 7,17 (1H, br s), 7,37 (2H, d, J = 2,1
Hz), 7,46 (1H, t, J = 1,8 Hz). MS 413,4 (M+1).

Vidu?2

Budc 1: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol (2a)
Dung dich ctia hop chét 1b (1,70 g, 4,14 mmol) trong 1,4-dioxan (15 mL)
dugc bd sung formamit (0,37 g, 8,3 mmol) va phospho pentasulfua (0,37 g, 1,67
mmol) va dung dich duoc gia nhiét & sy chay nguge trong 16 gid. 2N HCI duoc
b sung va dung dich dugc cho ngugc dong trong 1 gio. Sau khi c6 dic dudi 4p
sudt giam, cin duge hoa tan trong 2N NaOH lo&ng va dung dich dugc chiét hai
lan v6i EA. Céac 16p hitu co hoéa hgp dugc rira véi nuée va Nay,COs bdo hoa,
duoc séy qua Na,SO0q, dugc loc, duoc ¢ dic va tinh ché béi CC (DCM/PE =
1/3) thu dugc hop chit 2a (0,9 g, 59%) 1a diu nhét khong mau.
Budc 2: 2-Bromo-5-(xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol (2b)
Dung dich ciia hop chét 2a (0,30 g, 0,90 mmol) trong THF khé (5 mL)
dugc bd sung dung dich cua n-BuLi (2,5M trong n-hexan, 0,4 mL, 1,0 mmol) & -
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~ 78°C va dung dich duge khudy trong 30 phut. CBr4 (0,33 g, 1,0 mmol) trong
THF khé (1 mL) dugc bd sung & -78°C va dung dich duoc khudy & nhiét do
trong phong trong 1 gio. Dung dich thu dugc dugce t6i voi NH4Cl bdo hoa va
dugc chiét hai 1an véi EA. Céc 16p hitu co hoa hop duge rira lién tiép véi nudce
va nude mudi, dugce sy qua Na,SO,, duoc loc, dugce c6 dic va tinh ché bsi CC
(DCM/PE = 1/4) thu dugc hop chat 2b (0,36 g, 86%) 14 chét rin mau tring.
Budc 3: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol-2-thiol (2¢)

Dung dich ctia hgp chét 2b (0,35 g, 0,78 mmol) trong EtOH (5 mL) dugc
b6 sung NaSH (87 mg, 1,6 mmol) va dung dich dugc gia nhiét & su chay nguoc
trong 24 gid. Sau khi ¢6 dic dudi ap suit giam, cin duoc hoa tan trong hon hop
clia nude va EA va 16p hitu co dugc tach. Lép chira nuée duge chiét hai 1an véi
EA. Céc 16p hitu co héa hop duge rira lién tiép véi nude va nude mudi, duge
sy qua Na,SOy, dugc loc, duge cb dic va tinh ché bdi CC (EA/PE = 1/4) thu
dugc hop chat 2¢ (80 mg, 26%) la chit rén mau tréng.

Budc 4: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol-2-sulfonamit
2)

Dung dich ctia hop chét 2¢ (45 mg, 0,11 mmol) trong CH,CI, (5 mL)
dugc bd sung NCS (58 mg, 0,44 mmol) va dung dich dugc khudy & nhiét do
trong phong trong 2 gid. Nudc duoc b sung va dung dich dugc chiét hai 1an véi
CH>Cl,. Céc 16p hitu co héa hgp duge rira lién tiép v6i NaHCO; bio hoa va
nude mudi, duge séy qua Na,SOy, dugc loc va duge c6 dic. Cian dugce hoa tan
trong hdn hop ciia axeton (3 mL) va NH,OH (5 mL) va dung dich dugc khudy
trong 30 phut. Lép hitu co duge loai bé dudi ap sudt giam va 16p chira nude
duoc chiét hai 14n v6i EA. Céc 16p hitu co héa hgp duoc rira lién tiép véi nude
va nudc mudi, dugc séy qua Na,SOy, dugc loc, duge co dic va tinh ché béi CC
(EA/PE = 1/4) thu dugc hop chét 2 (27 mg, 55%) 1a chit rén mau tréng. 'H-
NMR (CDCls, 300 MHz) é: 0,85-0,96 (2H, m), 1,16-1,25 (4H, m), 1,35 (18H,
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5), 1,60-1,76 (SH, m), 2,80 (2H, d, J = 6,9 Hz), 5,29 (2H, br s), 7,34 (2H, d, ] =
1,8 Hz), 7,46 (1H, t, J = 2,1 Hz). MS 449,4 (M+1).

Vidu3

N-((5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)thiazol-2-
yl)sulfonyl)axetamit (3)

Dung dich ctia hop chat 2 (20 mg, 45 pmol) trong CH,Cl, (2 mL) dugc bd
sung NEt; (50 pL) va Ac,O (50 pL) va dung. dich dugc khudy & nhiét do trong
phong trong 1 gid. Nudce duge bd sung dé t6i phan tmg va 16p hitu co dugc tach.
Pha chira nuéc duoc chiét hai 14n véi DCM. Cac 16p hitu co hoda hgp dugc rira
lién tiép v6i nude va nude mudi, duge séy qua Na;SOq, dugce loc, dugc c6 dic
va tinh ché béi CC (EA/PE = 1/3) thu dugc hop chét 3 (18 mg, 81%) 1a chét rin
mau trang. '"H-NMR (CDCls, 300 MHz) §: 0,94-0,97 (2H, m), 1,17-1,28 (4H,
m), 1,36 (18H, s), 1,67-1,79 (5H, m), 1,86 (3H, s), 2,76 (2H, d, J = 6,9 Hz), 7,30
(2H, d, J=1,8 Hz), 7,50 (1H, t, ] = 1,8 Hz). MS 491,4 (M+1).

Vidu4

Budec 1: 1-Allyl-3,5-di-tert-butylbenzen (4a)

Dung dich cua axit (3,5-di-tert-butylphenyl)boronic (12,0 g, 52,0 mmol)
trong toluen khé (300 mL) duoc bd sung K,COjs (27,6 g, 200 mmol), Pdy(dba);
(2,0 g) va 3-bromoprop-1-en (6,2 g, 52 mmol) bang cach tiém duéi khi nito va

huyén phi dugc khudy trong & su chay nguoc qua dém, sau do, lam mat t6i
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nhiét d6 trong phong va dugc loc. Phén loc duge ¢6 dic va tinh ché bai CC (PE)
thu dugc san phdm 4a (7,3 g, 62%) 13 ddu mau vang nhat.
Budce 2: 2-(3,5-Di-tert-butylbenzyl)oxiran (4b)

Dung dich ctia hop chit 4a (7,3 g, 32 mmol) trong CH,Cl; (70 mL) dugc
bb sung m-CPBA (6,6 g, 38 mmol) & nhiét do trong phong va dung dich duogc
khudy trong 2 gio, duoc 01 véi Na,S,05 chita nuéc va 16p hitu co duogc tach,
duoc rira lién tiép véi nude va nude mudi, duoc séy qua Na,SOy4, dugc loc, dugc
cd dic va CC ( PE) thu dugc hop chét 4b (6,0 g, 76%) la ddu khong mau.

Budc 3: 1-Xyclohexyl-3-(3,5-di-tert-butylphenyl)propan-2-ol (4¢)

Dung dich cua CuBr (150 mg) va xyclohexylmagie clorua (2M trong
Et,0, 15 mL, 30 mmol) dwgc b sung tir tir dung dich ciia hop chét 4b (6,0 g,
24,4 mmol) trong THF khé (10 mL) & -30°C va dung dich dugc khudy & nhiét
dd trong phong trong 30 phut, sau d6, duoc t6i vai NH4Cl bio hoa va dugc chiét
véi MTBE (3 14n). Cac 16p hitu co hoa hop duge c6 dic thu duoc hop chét thd
4c (6,5 g, 82%) 1a diu mau vang.

Budc 4: 1-Xyclohexyl-3-(3,5-di-tert—butylphenyl)propan-2-on (4d)

Dung dich cia HsIOs (5,5 g 24 mmol) trong ACN (100 mL) duoc khudy
trong manh & nhiét 4o trong phong trong 15 phut. Sau khi lam mét téi 0°C, hop
chét 4¢ (6,5 g, 20 mmol) duoc bd sung, tiép sau 1a bd sung PCC (10,3 g, 48
mmol) trong CAN (20 mL) va dung dich dugc khudy trong 2 gid & 0°C, dugc
pha lodng véi MTBE va dugc dua vao miéng silica gel. dung dich thu gom dugc
duge cb dic thu duoc hop chat thé 4d (6,0 g, 91%) 1a ddu mau nau.

Budc 5: 1-Bromo-3-xyclohexyl-1-(3,5-di-tert-butylphenyl)propan-2-on (4e)

Dung dich cta hop chit 4d (6,0 g, 18,3 mmol) trong CCly (100 mL) duoc
bd sung dung dich cta Br, (IM trong CH,Cl,, 2,93 g, 18,3 mmol) & -15°C va
dung dich dugc khudy trong & 0°C trong 1 gid, sau d6, duoc rét vao Na,SO; bdo

hoa va dugc chiét hai 1an v6i EA. Cac 16p hitu co héa hop duoc rira lién tiép véi
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nudc va nude mudi, duge séy qua Na;SOy, duge loc, duge co ddc va tinh ché
boi CC (PE) thu dugc hop chit 4e (6,5 g, 87%) 13 ddu khong mau.
Budce 6: 4-(Xyclohexylmetyl)-5-(3,5-di-fert-butylphenyl)thiazol-2-amin (4f)
Dung dich ctia hop chat 4e (6,5 g, 16 mmol) trong EtOH (150 mL) duoc
b6 sung thiourea (4,9 g, 64 mmol) va dung dich dugc gia nhiét & 80°C trong 4
gio, lam mat t6i nhiét d6 trong phong va dung dich ciia NaHCO; b3o hoa dugc
b6 sung. Chit rén hinh thanh dugc thu gom bing cach loc va duoc sdy chan
khéng thu dugce hop chét 4f (6,0 g, 98%) 13 chét rin mau vang nhat.
Budce 7: 2-Bromo-4-(xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)thiazol (4g)
Dung dich cta CuBr; (4,05 g, 18 mmol) va tert-butyl nitrit (2,1g, 19
mmol) trong ACN (75 mL) dugc gia nhiét & su chay ngugc cho dén khi su phat
ra khi dimg lai. Hop chét 4f (5,7 g, 15 mmol) duoc bd sung va dung dich dugc
gia nhiét & su chay nguoc cho dén khi su phét ra khi dimg lai, sau d6, dugc pha
loéng v6i EA va duge rira lién tuc véi Nap,COs bdo hoa. Lép hitu co duoc séy
qua MgSO,, duge loc, duge ¢6 dic va tinh ché bsi CC (DCM/PE = 2/1) thu
dugc hop chét 4g (4,4 g, 67%) 12 chit rin mau vang nhat.
Budc 8: 4-(Xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)thiazol-2-thiol (4h)
Dung dich cia hop chét 4g (4,2 g, 9,4 mmol) trong EtOH (150 mL) duogc
b6 sung NaSH (2,1 g, 38 mmol) va thiourea (2,9 g, 38 mmol) va dung dich dugc
gia nhiét & sy chdy nguoc trong 24 gio. Sau khi ¢ dic, can duge pha lodng véi
nuéc va duoc chiét hai 1an véi EA. Céc 16p hitu co héa hop duge rira lién tiép
véi nude va nude mudi, duge séy qua Na,SOq, dugc loc, duge cd dic va tinh
ché bdi CC (EA/PE = 1/9) thu dugc hop chit 4h (1,8 g, 48%) 1a chét rén mau
tréng.
Budc 9: 4-(Xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)thiazol-2-sulfonamit
4)
Dung dich ctia hop chét 4h (150 mg, 0,38 mmol) trong CH,Cl, (15 mL)
duge bd sung NCS (200 mg, 1,5 mmol) va dung dich duoc khudy & nhiét do
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trong phong trong 1 gid. Nuéc duge bd sung dé t6i phan ung va dung dich duoc
chiét véi CH,Cl,. Lép hitu co duge rira véi NaHCOj; bio hoa va nude mudi lién
tiép, dugc sy qua Na,SOy, duoc loc va dugc c¢6 dic. Can duge dua vao axeton
(10 mL) va NH,OH (10 mL) va dung dich dugc khudy trong 15 phut, dugc cb
dic va dugc chiét hai 1an véi EA. Céc 16p hitu co hoa hop duoc rira lién tiép véi
nuéc va nude mudi, duoc séy qua Na,SOq, duge loc, duogc co dic va tinh ché
bdi CC (EA/PE = 1/4) thu dugc hop chat 4 (70 mg, 41%) 14 chit rén mau tring.
'H-NMR (CDCl;, 300 MHz) &: 0,87-0,96 (2H, m), 1,12-1,25 (3H, m), 1,35
(18H, s), 1,63-1,74 (5H, m), 1,78-1,85 (1H, m), 2,67 (2H, d, J = 7,2 Hz), 5,39
(2H, s), 7,23 (2H, d, = 2,0 Hz), 7,49 (1H, t, J = 2,0 Hz). MS 449,1 (M+1).

Vidu$5

Budec 1: 2-(3,5-Di-tert-butylphenyl)axetonitril (5a)

Dung dich cua 1,3-di-tert-butyl-5-metylbenzen (25 g, 12,3 mmol), NBS
(24 g, 13,5 mmol), AIBN (50 mg, 0,31 mmol) trong CCly (250 mL) duoc gia
nhiét ¢ sy chay ngugc trong 12 gio. Dung dich thu dugc dugce 1am mat t&i nhiét
d¢ trong phong va dugc dat trong ti lanh qua dém. Chat rén hinh thanh duoc loc
va phén loc dugc c6 dac dudi ap suét giam. Can dugc hoa tan trong DMF (200
mL) va NaCN (9,0 g, 18,4 mmol) dugc bb sung. Dung dich dugc khudy & 50°C
trong 16 giod, duoc rét vao nudc va duge chiét hai 14n véi EA. Cac 16p hitu co
héa hop dugc rira lién tiép voi nude va nude muéi, dugc sdy qua Na,SO,, duoc
loc, dugc cd dic va tinh ché bsi CC (PE) thu dugc hop chét 5a (16,9 g, 60%) 1a

dau khong mau.

Budc 2: 2-(3,5-Di-tert-butylphenyl)axit axetic (5b)
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Dung dich ctia hgp chit 5a (16,9 g, 73,8 mmol) trong hon hop cua THF
(130 mL) va EtOH (80 mL) dugc bd sung dung dich KOH chira nuéc (40 %
trong lugng, 80 mL) va dung dich duoc khudy manh & 100°C trong 6 gio, lam
mat t6i nhiét do trong phong va duoc axit héa véi 2N HCI chira nuée téi pH=3.
Huyén phu duge chiét ba lan v6i EA. Céc 16p hitu co héa hop duge rira véi
nuée mudi, duge séy qua Na,SO,, dugc loc, duge cb dic va tinh ché béi CC
(EA/PE = 1/6) thu duoc hop chit 5b (6,4 g, 35%) 1a chat rin mau tring.

Budc 3: 2-(3,5-Di-fert-butylphenyl)-N-metoxy-N-metylaxetamit (S¢)

Dung dich ctia hop chét 5b (6,4 g, 25,7 mmol) trong SOCI, (5 mL) duoc
gia nhiét ¢ su chay nguoc trong 1 gid, duge ¢ dic dudi ap suit giam va duoc
pha loang trongCH,Cl, khé (40 mL). Dung dich nay tir tir dwgc bd sung dung
dich cua N,O-dimethyhydroxylamin hydroclorua (2,52 g, 25,7 mmol) va DIEA
(9,9 g, 77 mmol) trong CH,Cl, khé (30 mL) & 0°C va dung dich dugc khudy &
nhiét do trong phong qua dém, dugc t6i v6i nude va duge chiét hai 1an véi EA.
Céc 16p hitu co hdéa hgp dugce rira v6i 1N HCI chira nuéc, Na,CO; bdo hoa va
nude mudi lién tiép, duoc séy qua Na,SOy, duge loc, dugc ¢o dic va tinh ché
b&i CC (EA/PE = 1/6) thu dugc hop chét 5¢ (5,1 g, 68%) 1a chét rén mau tring.
Budce 4: 1-Xyclohexyl-3-(3,5-di-fert-butylphenyl)propan-2-on (5d)

Dung dich cta hop chét 5¢ (2,5 g, 8,6 mmol) trong THF kh6 (20 mL)
dugc bd sung dung dich cta xyclohexanyl magie bromua (0,57 M trong Et,0,
15 mL, 8,6 mmol) & 0°C va dung dich dugc khudy & nhiét do trong phong trong
3 gio, duge t6i véi NH4Cl bio hoa va duoc chiét hai 14n véi EA. Céc 16p hitu co
hoa hop dugc rira lién tiép véi nude va nude mudi, duoc séy qua Na,SO4, duoc
loc, duoc cb dic va tinh ché bsi CC (DCM/PE = 1/6) thu duogc hop chit 5d (187
mg, 7%) 13 dau nhét khong mau.

Budc 5: 1-Bromo-3-xyclohexyl-1-(3,5-di-tert-butylphenyl)propan-2-on (5e)

Dung dich cta hop chét 5d (687 mg, 2,10 mmol) trong AcOH (5 mL)
dugc bd sung dung dich tir tir Br, (335 mg, 2,1 mmol) trong AcOH (1 mL) &
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0°C va dung dich dugc khudy & nhiét d6 trong phong trong 30 phut, dugc roét
vao Na,SO; bdo hoa va duge chiét véi EA. Cac 16p hitu co hda hop duoc rira
lién tiép voi nude va nude mudi, dugce séy qua Na,SQOq, duoc loc, dugce cd dac

va tinh ché béi CC (DCM/PE = 1/8) thu duoc hop chét Se (0,50 g, 59%) 1a diu |

mau vang.

Budéc 6: Etyl 4-(xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)thiazol-2-
carboxylat (5f)

Dung dich ciia hop chét 5e (84 mg, 0,2 mmol) va etyl thiooxamat (55 mg,
0,41 mmol) trong #»-BuOH (5 mL) duoc gia nhiét & su chay nguoc trong 2 gid
va sau do, dugc cd dac dudi ap suét giam. C3n dugc hoa tan trong hén hop clia
nuéc va EA va 16p hitu co duge tach, duogc rira lién tiép véi nuée va nude mudi,
dugc siy qua Na,SO;, duge loc, duge cd dic va tinh ché bdi CC (DCM/PE =
1/5) thu dugc hop chit 5f (60 mg, 67%) 1a diu nhét mau vang nhat.

Buéc 7: 4-(Xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)thiazol-2-carboxamit
)

Dung dich ctia hop chit 5f (60 mg, 0,14 mmol) trong MeOH (10 mL)
dugc tao bong bong NH; va dung dich dugc gia nhiét & 90°C trong 16 gid va
duoc ¢ dic dudi 4p suédt giam. Can dugc tinh ché boi CC (EA/PE = 1/6) thu
duge 5 (30 mg, 52%) 1a chét ran mau tring. 'H-NMR (400 MHz, CDCl) §:
0,87-1,00 (2H, m), 1,15-1,25 (4H, m), 1,35 (18H, s), 1,61-1,72 (5H, m), 1,79-
1,84 (1H, m), 2,66 (2H, d, J = 6,8 Hz), 5,61 (1H, br s), 7,16 (1H, br s), 7,25 (2H,
d,J=2,0 Hz), 7,46 (1H, t, ] = 2,0 Hz). MS 413,2 (M+1).

Vidu6

Budc 1: 1-Bromo-3-xyclohexylpropan-2-on (6a)
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Dung dich duoc lam mét trong nudc da cua 1-xyclohexylpropan-2-on
(19,6 g, 140 mmol) trong MeOH (150 mL) duoc bd sung Br, (22,4 g, 140
mmol) trong mét phan va nhiét do phan tmg dwoc gitt duéi 15°C cho dén khi
mau d6 ctia dung dich chuyén thanh khong mau. H,O dugc bd sung va dung
dich dugc chiét véi Et,O (3 1an). Cac 16p hitu co héa hop duge héa hop, duogc
rira voi 10% K,COs chita nude (3 lén), duoc séy qua Na;SOy4, dugce loc va dugce
cb dic thu dugc hop chit tho 6a (22 g) chét rin mau vang nhat.

Budc 2: Etyl 4-(xyclohexylmétyl)thiazol-2-carboxylat (6b)

Dung dich ctia hop chét 6a (20 g, 92 mmol) va etylthioxamat (14,6 g, 110
mmol) trong EtOH (300 mL) dugc gia nhiét & 80°C trong 6 gio, sau d4, duoc
lam mat té1 0°C, dugc pha lodng voi nude va EA va sau d6, dugc trung hoa t6i
pH=7 st dung NH,OH. Lép chtta nuéc dugc chiét v6i EA (3 14n). Céc 16p hiru
co héa hop dugc séy qua Na,S0;, duge loc, duge co dic va tinh ché bsi CC
(PE/EA = 20/1) thu dugc hop chit 6b (14,5 g, 63% qua hai budc) 1a diu mau
vang.

Budc 3: Etyl 5-bromo-4-(xyclohexylmetyl)thiazol-2-carboxylat (6¢)

Dung dich cta hop chét 6b (14,5 g, 57,3 mmol) trong CH>Cl; (300 mL)
dugc bd sung TFA (3,26 g, 28,6 mmol) va DBH (8,17 g, 28,6 mmol) va dung
dich dugc khudy trong 15 gir & nhiét do trong phong. Dung dich bdo hoa cua
natri hydrosulfit sau d6, dugc bd sung. Pha hitu co duge trung hoa (pH = 7) véi
2M dung dich Na,CO; va sau d6, dugc rira v6i nude, duoc sdy qua MgSOs,
duoc loc, duge ¢ dic va tinh ché bsi CC (PE/EA =10/1 dén 5/ 1) thu dugc hop
chit 6¢ (12,1 g, 64%) la chit rin mau tréng.

Budéc 4: Etyl 5-(3-(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-carboxylat (6d)

Dung dich ctia hop chét 6¢ (2,0 g, 6,0 mmol), 2-(3-(fert-butyl)-5-(1-
metylxyclopropyl)phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,3 g, 7,2
mmol), Na;COs (2,5 g, 24 mmol) va Pd(dppf)Cl, (438 mg, 0,6 mmol) trong
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toluen (30 mL), EtOH (15 mL) va nuéc (15 mL) duge gia nhiét & 70°C trong 15
gi0 trude khi lam mat téi nhiét d6 trong phong. Dung dich thu duoc dugce chia
tach gilta EA va nudc va cac 16p dugc tich. Pha hitu co duoc rira véi nuée va
nude mudi, duoc séy qua Na,SO,, duoc loc, duge ¢b6 dic va tinh ché bsi CC
(PE/EA = 10/1 dn 5/1) thu duoc hop chit 6d (1,5 g, 57%) 1a chét rén mau

tréng.

Budc 5: 5-(3-(tert-Butyl)-5-(1-metylxyclopropyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-carboxylic axit (6e)

Dung dich ctia hop chat 6d (1,5 g, 3,4 mmol) trong dung dich cia MeOH
(50 mL) va H,O (10 mL) dugc bd sung KOH (765 mg, 13,6 mmol) va sau dé,
dung dich duogc khudy trong 4 gid & 90°C, sau do, dugc co dic va dugc pha
lodng v6i HyO. IN dung dich HCI duoc bd sung dé didu chinh pH dén 5, sau do,
dugc chiét véi DCM. Lép hitu co dugc ria véi nuée mudi, dugc siy qua
Na,S04, duge loc va duge co dic thu duge hop chit 6e (1,2 g, 86%) 12 chit rén

mau trang.

Budc 6: Metyl 4-(5-(3-(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-carboxamido)-2,2-dimetylbutanoat (6)

Dung dich ctia hop chét 6e (300 mg, 0,73 mmol) trong DMF (3 mL) duoc
bb sung HATU (416 mg, 1,09 mmol), DIEA (283 mg, 2,2 mmol) va metyl 4-
amin-2,2-dimetylbutanoat hydroclorua (125 mg, 0,87 mmol) va dung dich dugc
khudy trong 20 phit, sau d6, H,O va EA duoc bd sung. Lép hitu co dugc rira
v6i nude mudi, duogc séy qua Na,SO,, dugc loc, duge co dic va tinh ché bai CC
(PE/EA = 5/1) thu dugc hop chat 8 (300 mg, 76%) 1a bot mau tring. 'H-NMR
(300 MHz, CDCls) 6: 7,29 (s, 1H), 7,22 (s, 1H), 7,10 (s, 1H), 3,68 (s, 3H), 3,48
(dd, J = 4,5 Hz, ] = 11,4 Hz, 2H), 2,60-2,63 (m, 2H), 1,92-1,96 (m, 2H), 1,80-
1,84 (m, 1H), 1,62-1,70 (m, 7H), 1,43 (s, 3H), 1,34 (s, 9H), 1,27 (s, 6H), 1,14-
1,25 (m, 3H), 0,87-0,96 (m, 3H), 0,75-0,78 (m, 2H). MS 539,4 (M+1)+.
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Vi du 6/1 dén 6/64
Céac vi du sau ddy duoc didu ché tuong tu nhu trong vi du 6. Do mdt s6
murc d cua phan tung khir carboxyl héa khi luu trit duge vu tién hon la khong

trung hoa hdn hop phan ting trong budc 6e trén day nhung st dung mubi kali

doi1 vo1i su noi amit.

# CAu truc

6/1

6/2

Dt liéu phéan tich
'H-NMR (400 MHz, CDCl5) : 8,22 (d, T =
7,6 Hz, 1H), 7,64-7,67 (m, 2H), 7,32-7,35
(m. 1H), 5,93 (br s, 1H), 5,65 (br s, 1H),
4,66 (s, 1H), 3,86 (br s, 2H), 3,72-3,76 (m,
4H), 2,65 (d, J =5,2 Hz, 2H), 1,89-2,00
(m, 2H), 1,69-1,78 (m, 3H), 1,62 (s, 15H),
1,34 (s, 9H), 1,07-1,28 (m, 3H), 0,85-0,91
(m, 2H). MS 633,3 (M+1)"

'H-NMR (400 MHz, CDCl;) 8: 7,58-7,61
(m, 1H), 7,30 (s, 1H), 7,22 (s, 1H), 7,09 (s,
1H), 5,91 (br s, 1H), 5,53 (br s, 1H), 3,86-
3,92 (m, 2H), 3,68-3,74 (m, 4H), 2,63 (d, J
= 6,8 Hz, 2H), 1,99-2,03 (m, 2H), 1,58-
1,83 (m, 9H), 1,43 (s, 3H), 1,34 (s, 9H),
1,10-1,27 (m, 3H), 0,87-0,93 (m, 3H),
0,75-0,77 (m, 2H). MS 552,3 (M+1)*

'H-NMR (CDCls, 300 MHZ) §: 0,52-0,70
(m, 2H), 0,90-1,40 (m, 12H), 1,45-1,71

(m, 8H), 1,74-1,83 (m, 2H), 2,00-2,08 (m,
2H), 2,29-2,34 (m, 2H), 3,69-3,81 (m, 4H),
3,87-3,94 (m, 2H), 4,72 (s, 1H), 4,69 (s,
1H), 5,54 (br s, 1H), 5,93 (br s, 1H), 7,49-
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6/6
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Dt liéu phan tich
7,60 (m, 2H), 7,68-7,73 (s, 3H), 8,34 (d,J
=17,5 Hz, 1H), 8,68 (d, J = 8,7 Hz, 1H).
MS 627,3 M+1)*

'H-NMR (CDCl;, 400 MHz) §: 0,60-0,69
(m, 2H), 0,88-1,02 (m, 1H), 1,06-1,15 (m,
2H), 1,22 (s, 9H), 1,36 (s, 6H), 1,43-1,72
(m, 6H), 2,20 (br s, 1H), 2,35 (br s, 1H),
3,53 (d, T = 6,8 Hz, 2H), 4,70 (s, 1H), 7,52
(d, T =7,6 Hz, 1H), 7,56-7,60 (m, 1H),
7,69-7,75 (m, 3H), 8,35 (d, J = 7,6 Hz,
1H), 8,69 (d, J = 8,8 Hz, 1H). MS 558,2
M+1)*

'H-NMR (CDCl;, 300 MHz) §: 0,63-0,71
(m, 2H), 0,88-1,12 (m, 3H), 1,22 (s, 9H),
1,47-1,70 (m, 6H), 2,18-2,21 (m, 4H),
2,35-2,36 (m, 2H), 2,89-2,95 (m, 2H),
3,44-3,55 (m, 2H), 3,59 (d, T = 6,0 Hz,
2H), 4,69 (s, 1H), 7,50 (d, T = 7,5 Hz, 1H),
7,55-7,60 (m, 1H), 7,68-7,77 (m, 3H), 8,36
(d,J=7,5Hz, 1H), 8,70 (d, ] = 8,4 Hz,
1H). MS 648,2 (M+1)*

'H-NMR (CDCL;, 400 MHzZ) 8: 0,60-0,69
(m, 2H), 0,96-1,20 (m, 3H), 1,22 (s, 9H),
1,36 (s, 6H), 1,48-1,70 (m, 6H), 2,32-2,42
(m, 4H), 2,46-2,51 (m, 2H), 3,15-,20 (m,
4H), 4,26-4,30 (m, 1H), 4,63 (s, 1H), 7,27-
7,31 (m, 1H), 7,51 (d, ] = 7,6 Hz, 1H),
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Dit liéu phan tich
7,55-7,59 (m, 1H), 7,71 (d, J = 8,0 Hz,
1H), 8,35 (d, J=7,6 Hz, 1H), 8,69 (d, J =
8,4 Hz, 1H). MS 615,8 (M-1)

'H-NMR (CDCls, 400 MHz) §: 0,70-0,72
(m, 2H), 0,98-1,26 (m, 3H), 1,22 (s, 9H),
1,50-1,56 (m, 6H), 1,89 (t, J = 5,4 Hz, 2H),
2,33-2,37 (m, 2H), 3,68-3,73 (m, 4H), 4,01
(s, 2H), 4,49 (s, 2H), 4,62 (s, 1H), 7,50 (d,
J=7,8Hz, 1H), 7,55-7,59 (m, 1H), 7,71-
7,74 (m, 2H), 8,35 (d,J = 7,8 Hz, 1H),
8,68 (d, J = 8,1 Hz, 1H). MS 596,3 (M+1)*

'H-NMR (CDCls, 400 MHz) §: 0,61-0,65
(m, 2H), 1,03-1,12 (m, 3H), 1,21 (s, 9H),
1,45-1,66 (m, 6H), 1,89-1,91 (m, 6H),
1,97-2,17 (m, 6H), 2,31 (br s, 2H), 4,65 (s,
1H), 7,07 (s, 1H), 7,49 (d,J = 7,8 Hz, 1H),
7,55-7,58 (m, 1H), 7,70-7,73 (m, 2H), 8,34
(d,J=7,8 Hz, 1H), 8,67 (d, J = 8,4 Hz,
1H). MS 638,3 (M+1)*

'H-NMR (400 MHz, CDCL) §: 7,58 (d,
1H, ] = 7,6 Hz), 7,14 (s, 1H), 4,86-4,79
(m, 1H), 3,37 (d, 2H, J = 7,6 Hz), 3,22
3,17 (m, 1H), 2,85-2,79 (m, 2H), 2,55-2,47
(m, 2H), 1,92-1,68 (m, 6H), 1,37 (s, 18H),
1,30-1,06 (m, SH). MS 513,3 (M+1)*
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Dit liéu phén tich
'H-NMR (CDCl;3, 300 MHz) §: 0,64-0,72
(m, 2H), 0,95-1,20 (m, 3H), 1,22 (s, 9H),
1,26 (s, 3H), 1,37 (s, 3H), 1,51-1,53 (m,
3H), 1,57-1,75 (m, 4H), 2,34 (br s, 2H),
2,62-2,71 (m, 1H), 3,58-3,65 (m, 2H),
4,10-4,16 (m, 1H), 4,44-4,50 (m, 1H), 4,62
(s, 1H), 7,40-7,45 (m, 2H), 7,51 (d,J=7,5
Hz, 1H), 7,56-7,61 (m, 1H), 7,70-7,71 (m,
2H), 8,35 (d, J =7,8 Hz, 1H), 8,69 (d, J =
11,4 Hz, 1H). MS 612,3 (M+1)"

'H-NMR (400 MHz, CDCls) 8: 0,60-0,69
(m, 2H), 0,96-1,02 (m, 1H), 1,06-1,15 (m,
2H), 1,22 (s, 9H), 1,49-1,59 (m, SH), 1,63-
1,77 (m, 3H), 2,06 (dd, J = 12,8 Hz, 2,4
Hz, 2H), 2,35 (brs, 2H), 3,57 (td, J = 11,2
Hz, 1,6 Hz, 2H), 4,03-4,06 (m, 2H), 4,18-
4,26 (m, 1H), 4,68-4,69 (m, 1H), 7,21 (d, J
=8,0 Hz, 1H), 7,51 (d, T = 7,6 Hz, 1H),
7,55-7,59 (m, 1H), 7,69-7,74 (m, 2H), 8,35
(d,J=17,6 Hz, 1H), 8,69 (d, ] = 8,4 Hz,
1H). MS 570,2 [M+1]*

'H-NMR (300 MHz, CDCls) §: 0,48-1,04
(m, 2H), 0,95-1,12 (m, 3H), 1,24-1,33 (m,
4H), 1,47-1,55 (m, 2H), 1,64-1,78 (m, 4H),
2,02-2,10 (br s, 2H), 3,49-3,60 (m, 2H),
3,99-4,07 (m, 3H), 4,19-4,24 (m, 1H),
7,20-7,23 (m, 1H), 7,51-7,61 (m, 2H),
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Dit liéu phéan tich
7,71-7,76 (m, 2H), 8,33 (d, ] = 7,5 Hz,
1H), 8,65 (d, J = 8,4 Hz, 1H). MS 610,2
[M+1]"

'H-NMR (CDCls, 300 MHz) &: 0,70-0,74
(m, 2H), 0,98-1,18 (m, 2H), 1,22 (s, 9H),
1,55-1,65 (m, 6H), 2,35 (d, ] = 5,4 Hz,
2H), 2,55-2,58 (m, 4H), 2,67 (¢, ] = 6,0 Hz,
2H), 3,61 (q, J = 6,0 Hz, 2H), 3,77 (t, ] =
4,8 Hz, 4H), 4,66 (s, 1H), 7,51 (d, T = 7.5
Hz, 1H), 7,56-7,59 (m, 1H), 7,68-7,75 (m,
3H), 8,35 (d, ] =7,2 Hz, 1H), 8,69 (d, J =
8,7 Hz, 1H). MS 599,3 (M+1)"*

'H-NMR (CDCls, 300 MHZ) §: 0,63-0,66
(m, 2H), 0,88-1,18 (m, 2H), 1,22 (s, 9H),
1,48-1,53 (m, 7H), 2,34-2,35 (m, 2H),
3,44-3,50 (m, 2H), 3,56-3,62 (m, 2H), 4,64
(s, 1H), 5,45-5,47 (m, 1H), 7,50 (d, T = 7,5
Hz, 1H), 7,56-7,59 (m, 1H), 7,69-7,73 (m,
3H), 8,35 (d, J=7,5 Hz, 1H), 8,68 (d,J =
8,7 Hz, 1H). MS 558,2 (M+1)"

'H-NMR (CDCls, 300 MHZ) : 0,63-0,67
(m, 2H), 0,96-1,13 (m, 2H), 1,22 (s, 9H),
1,49-1,59 (m, 6H), 1,68-1,77 (m, 4H),
2,10-2,13 (m, 1H), 2,36 (br s, 2H), 2,71-
3,02 (m, 6H), 3,46-3,51 (m, 1H), 4,16-4,19
(m, 1H), 4,67 (s, 1H), 7,44 (d, T=7,5 Hz,
1H), 7,51 (d, ] = 7,5 Hz, 1H), 7,54-7,59
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Dt li€u phén tich
(m, 1H), 7,68-7,75 (m, 2H), 8,35 (d, J =
7,5 Hz, 1H), 8,69 (d, J = 8,7 Hz, 1H). MS
595,3 M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,59-0,65
(m, 2H), 0,98-1,16 (m, 3H), 1,21 (s, 9H),
1,45-1,69 (m, 3H), 2,32-2,44 (m, 3H),
2,74-2,81 (m, 1H), 3,45-3,48 (m, 3H),
3,78-3,97 (m, 6H), 4,52 (br s, 2H), 4,79 (s,
1H), 7,50 (d, J = 7,2 Hz, 1H), 7,56-7,59
(m, 1H), 7,68-7,73 (m, 2H), 8,21-8,23 (m,
1H), 8,34 (d, J = 7,8 Hz, 1H), 8,68 (d, J =
8,1 Hz, 1H). MS 569,3 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,62-0,66
(m, 2H), 0,95-1,12 (m, 3H), 1,22 (s, 9H),
1,47-1,56 (m, 4H), 2,33 (br s, 2H), 2,58 (s,
6H), 4,74 (s, 1H), 7,51 (d, T = 7,5 Hz, 1H),
7,57-7,59 (m, 1H), 7,71 (t, T = 7,8 Hz, 1H),
8,35 (d, J=7,5 Hz, 1H), 8,69 (d, J = 8,4
Hz, 1H). MS 596,2 (M+1)*

'H-NMR (400 MHz, CDCl) §: 7,98 (d,
1H, I = 8,0 Hz), 7,71-7,55 (m, 3H), 4,60
(s, 1H), 3,51 (d, 2H, J = 6,4 Hz), 2,53 (d,
2H, ] =7,2 Hz), 1,77-1,56 (m, 6H), 1,34
(s, 6H), 1,29 (s, 9H), 1,26-1,06 (m, 3H),
0,83-0,78 (m, 2H). MS 576,3 (M+1)*
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# CAu trac Dit liéu phan tich
'H-NMR (400 MHz, CDCl3) &: 8,31 (d,
1H, J = 8,0 Hz), 7,68 (t, 1H, J = 6,0 Hz),
ek 7,36 (d, 1H, ] = 8,0 Hz), 6,88 (t, 1H, J = 53
6/19 )mj»%’/ £o  Hz),5,05 (s, 1H), 3,51 (br s, 2H), 2,48-
-« 2,24 (m, 2H), 1,76-1,44 (m, 6H), 1,35 (s,
6H), 1,28-1,20 (m, 13H), 0,82-0,74 (m,
2H). MS 592,2 (M+1)*

"H-NMR (300 MHz, CDCl5) §: 0,74-0,82
(m, 2H), 1,12-1,20 (m, 3H), 1,28 (s, 9H),
Voo 1,51-1,74 (m, 5H), 2,41 (d, J = 7,2 Hz,
H/ZS/S Cl cl
6/20 'y 0 2H), 3,02-3,05 (m, 4H), 3,87-3,90 (m, 4H),
™ 5,06 (s, 1H), 7,37 (4, 1 = 8,1 Hz, 1H), 8,03
(s, 1H), 8,12 (d, J = 8,1 Hz, 1H). MS 589.2
[M+1]*

'H-NMR (300 MHz, CDCls) 8: 0,74-0,78
(m, 2H), 1,11-1,19 (m, 3H), 1,28 (s, 9H),

°°Q ] 1,52-1,70 (m, 6H), 2,40 (d, = 6.9 Hz,
621 \NJSNrf SO0 2H), 3,27-3,30 (m, 4H), 3,61-3,65 (m, 4H),
0
;‘NH 5,09 (s, 1H), 7,36 (d, J = 8,4 Hz, 1H), 8,13

(d, J=8,4 Hz, 1H), 8,42 (s, 1H). MS 637,1
[M+1]*

'H-NMR (CDCls, 300 MHz) §: 0,80-0,89
(m, 2H), 1,05-1,19 (m, 3H), 1,26 (s, 9H),
1,61-1,66 (m, 6H), 1,69 (s, 7H), 1,73-1,78
(m, 1H), 2,02 (dd, T = 12,3 Hz, 3,2 Hz,
2H), 2,63 (d, ] = 7,2 Hz, 2H), 3,54 (td, ] =
11,6 Hz, 1,8 Hz, 2H), 4,00-4,04 (m, 2H),

6/22

-167-



6/23

6/24

Cau trac

24106

Dit liéu phan tich
4,14-4,20 (m, 1H), 7,15 (d, J = 8,4 Hz,
1H), 7,35-7,39 (m, 2H), 8,21-8,24 (m, 1H).
MS 578,3 M+1)"

'H-NMR (CDCls;, 300 MHzZ) §: 0,83-0,89
(m, 2H), 1,12-1,27 (m, 3H), 1,28 (s, 11H),
1,33 (s, 6H), 1,61-1,67 (m, SH), 1,70 (s,
6H), 2,64 (d, J = 7,2 Hz, 2H), 3,50 (d, J =
6,6 Hz, 2H), 7,37-7,40 (m, 2H), 7,64-7,66
(m, 1H), 8,24 (d, T = 9,0 Hz, 1H). MS
566,3 (M+1)*

'H-NMR (CDCl, 300 MHz) §: 0,83-0,89
(m, 2H), 1,12-1,27 (m, 3H), 1,27 (s, 11H),
1,54-1,67 (m, 4H), 1,70 (s, 6H), 1,73-1,83
(m, 1H), 2,64 (d, ] = 7,2 Hz, 2H), 3,42-
3,58 (m, 4H), 4,38-4,39 (m, 1H), 5,39-5,47
(m, 1H), 6,23-6,24 (m, 1H), 7,27-7,39 (m,
2H), 7,60-7,64 (m, 1H), 8,22-8,25 (m, 1H).
MS 566,2 (M+1)*

'H-NMR (CDCls, 300 MHZ) §: 0,83-0,89
(m, 2H), 1,12-1,27 (m, 3H), 1,28 (s, 11H),
1,58-1,66 (m, 3H), 1,70 (s, 7H), 1,73-1,79
(m, 1H), 2,52-2,55 (m, 4H), 2,62-2,66 (m,
4H), 3,55-3,60 (m, 2H), 3,73-3,76 (m, 4H),
4,40 (s, 1H), 6,24 (s, 1H), 7,37-7,40 (m,
2H), 7,68-7,70 (m, 1H), 8,24 (d, J = 8,7
Hz, 1H). MS 607,3 (M+1)*
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Dt liéu phén tich |

'H-NMR (CDCls, 300 MHz) §: 0,83-0,89
(m, 2H), 1,12-1,27 (m, 3H), 1,28 (s, 10H),
1,59-1,68 (m, 5H), 1,70 (s, 6H), 1,73-1,81
(m, 1H), 2,31-2,48 (m, 5H), 2,63-2,65 (m,
2H), 3,14-3,18 (m, 4H), 4,24-4,26 (m, 1H),
7,22 (d, J = 8,4 Hz, 1H), 7,36-7,39 (m,
2H), 8,23-8,26 (m, 1H). MS 626,3 (M+1)*

'H-NMR (CDCls, 300 MHZ) §: 0,82-0,90
(m, 2H), 1,06-1,23 (m, 3H), 1,27 (s, 12H),
1,60-1,64 (m, 3H), 1,70-1,80 (m, 11H),
2,63 (d, ] = 6,9 Hz, 2H), 3,53 (d, ] = 6,3
Hz, 2H), 3,78-3,81 (m, 5H), 7,36-7,38 (m,
2H), 7,61-7,65 (m, 1H), 8,22-8,25 (m, 1H).
MS 608,3 (M+1)*

'H-NMR (300 MHz, CDCl;) 8: 0,63-0,74
(m, 2H), 0,97-1,26 (m, 3H), 1,38 (s, 9H),
1,51-1,59 (m, 5H), 1,70-1,87 (m, 1H), 2,40
(d, J=7,2 Hz, 2H), 2,50-2,60 (m, 2H),
2,82-2,90 (m, 2H), 3,20-3,26 (m, 1H),
4,81-4,89 (m, 1H), 5,30 (s, 1H), 7,54 (d, J
=7,8 Hz, 1H), 7,70-7,82 (m, 3H), 8,46 (s,
1H), 9,08-9,11 (m, 1H). MS 585,2 [M+1]*

'H-NMR (300 MHz, CDCl;) 8: 0,73-0,77
(m, 2H), 1,11-1,19 (m, 3H), 1,28 (s, 9H),
1,33 (s, 6H), 1,53-1,61 (m, 2H), 1,71-1,76
(m, 3H), 2,40 (d, J = 6,9 Hz, 2H), 3,50 (d,
J =63 Hz, 2H), 5,09 (s, 1H), 5,07 (s, 1H),
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7,38 (d, J = 8,1 Hz, 1H), 7,63-7,66 (m,
1H), 8,13 (d, J = 8,1 Hz, 1H). MS 576,2
[M+1T"

'H-NMR (300 MHz, CDCls) 8: 0,74-0,82
(m, 2H), 1,04-1,23 (m, 5H), 1,25 (s, 9H),
1,53-1,73 (m, 4H), 2,40 (d, ] = 6,9 Hz,
2H), 3,42-3,47 (m, 2H), 3,56 (t, ] = 9,6 Hz,
2H), 5,07 (s, 1H), 5,42 (q, ] = 8,7 Hz, 1H),
7,37 (d, T =8,1 Hz, 1H), 7,66 (d, ] = 8,4
Hz, 1H), 8,12 (d, J = 8,1 Hz, 1H). MS
576,1 (M+1)*

'H-NMR (300 MHz, CDCls) §: 0,68-0,80
(m, 4H), 0,87-0,94 (m, 2H), 1,03-1,18 (m,
3H), 1,27 (s, 9H), 1,51-1,74 (m, SH), 2,38
(d, J=7,2 Hz, 2H), 2,87-2,94 (m, 1H),
5,07 (s, 1H), 7,30 (d, ] = 3,0 Hz, 1H), 7,37
(d,J=8,4 Hz, 1H), 8,12 (d, ] = 8,4 Hz,
1H). MS 544,2 (M+1)*

'H-NMR (300 MHz, CDCls) §: 0,77-0,81
(m, 2H), 1,13-1,23 (m, 3H), 1,28 (s, 9H),
1,57-1,63 (m, 7H), 2,40 (d, J = 6,9 Hz,
2H), 3,44-3,49 (m, 4H), 4,26 (s, 2H), 4,77
(s, 2H), 5,06 (s, 1H), 5,42 (q, ] = 8,7 Hz,
1H), 7,36 (d,J = 8,1 Hz, 1H), 8,11 (d, J =
8,1 Hz, 1H). MS 602,1 (M+1)*
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Dit liéu phén tich
'H-NMR (300 MHz, CDCls) &: 0,77-0,81
(m, 2H), 1,20-1,26 (m, 3H), 1,28 (s, 9H),
1,54-1,63 (m, 7H), 2,40 (d, ] = 7,2 Hz,
2H), 4,39 (s, 2H), 4,87-4,89 (m, 6H), 5,06
(s, 1H), 7,36 (d, J =8,1 Hz, 1H), 8,11 (d, J
= 8,1 Hz, 1H). MS 586,1 (M+1)*

'H-NMR (300 MHz, CDCl5) §: 0,75-0,83
(m, 2H), 1,06-1,21 (m, 3H), 1,28 (s, 9H),
1,54-1,78 (m, 5H), 2,42 (d, T = 7,2 Hz,
2H), 4,72 (t, ] = 6,6 Hz, 2H), 5,00-5,07 (m,
3H), 5,22-5,30 (m, 1H), 7,38 (d, J = 8,4
Hz, 1H), 7,75 (d, ] = 7,8 Hz, 1H), 8,13 (d,
J=8,1 Hz, 1H). MS 560,1 (M+1)*

'H-NMR (300 MHz, CDCl5) §: -0,02-0,04
(m, 2H), 0,40-0,46 (m, 2H), 0,93-1,02 (m,
1H), 1,28 (s, 9H), 2,27-2,48 (m, 6H), 3,15-
3,18 (m, 4H), 4,21-4,27 (m, 1H), 5,07 (s,
1H), 7,26-7,27 (m, 1H), 7,40 (d, ] = 8,1

" Hz, 1H), 8,13 (d, 1 =8,1 Hz, 1H). MS

594,1 [M+17*

'H-NMR (300 MHz, CDCl;) §: 0,72-0,80
(m, 2H), 1,06-1,16 (m, 3H), 1,28 (s, 9H),
1,51-1,75 (m, 9H), 2,15-2,21 (m, 2H), 2,41
(d, =72 Hz, 2H), 3,60-3,67 (m, 2H),
3,76 (d, ] = 6,9 Hz, 2H), 3,88-3,95 (m,
2H), 5,10 (s, 1H), 7,37 (d, T = 8,1 Hz, 1H),
7,78 (t, ] = 6,9 Hz, 1H), 8,13 (d, J = 8,1
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# Chu tric Dit liéu phan tich
Hz, 1H). MS 646,2 [M+1]*

'H-NMR (300 MHz, CDCls) §: 0,72-0,88
(m, 2H), 1,06-1,16 (m, 3H), 1,28 (s, 9H),

0 1,51-1,75 (m, 6H), 2,36-2,47 (m, 2H),

Cl Cl
6/37 j/@ﬁfi 20 3,06-3,11 (m, 1H), 4,05-4,11 (m, 1H),
oo M 423-430 (m, TH), 4,53-4,59 (m, 1H),

4,74-4,80 (m, 1H), 5,09 (s, 1H), 7,37 (t, J
=38,1 Hz, 1H), 8,11 (d, J= 8,1 Hz, 1H).
MS 630,2 [M+1]*

'H-NMR (300 MHz, CDCls) &: 0,73-0,1
" (m, 2H), 1,09-1,20 (m, 3H), 1,28 (s, 9H),
s /ZSTS o o 1,52-1,72 (m, 4H), 2,40 (d, T = 7,5 Hz,
N S 2H),2,56 (s, 6H), 5,10 (s, 1H), 7,38 (d, ] =
8,1 Hz, 1H), 7,67 (s, 1H), 8,13 (d, J = 8,4
Hz, 1H). MS 614,2 [M+1]*

6/38

'H-NMR (300 MHz, CDCl;) 8: 0,73-0,81
(m, 2H), 1,06-1,24 (m, 3H), 1,27 (s, 9H),
o o 1,31 (s, 6H), 1,52-1,74 (m, 6H), 1,94-1,99
6/39 IO Ny L (m, 2H), 2,40 (d, J = 7,2 Hz, 2H), 3,49-
A 3,57 (m, 2H), 5,12 (s, 1H), 7,38 (d, = 8.1
Hz, 1H), 7,46 (t, ] = 8,4 Hz, 1H), 8,12 (d, ]
= 8,1 Hz, 1H). MS 618,2 [M+1]*

\N»A”#S ° @, 'H-NMR (300 MHz, CDCls) §: 0,73-0,77
6/40 S " W (m, 2H), 1,10-1,18 (m, 3H), 1,28 (s, 9H),
A 1,52-1,61 (m, 6H), 2,40 (d, J = 6,9 Hz,
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Dt liéu phéan tich
2H), 2,47 (s, 3H), 4,91 (d, ] = 6,0 Hz, 2H),
5,12 (s, 1H), 7,37 (d, ] = 8,1 Hz, 1H), 7,62
(s, 1H), 7,96 (t, 1H), 8,12 (d, J = 8,4 Hz,
1H). MS 647,1 [M+1]*

'H-NMR (300 MHz, CDCl) §: 0,74-0,82
(m, 2H), 1,05-1,25 (m, 3H), 1,28 (s, 9H),
1,55-1,80 (m, SH), 2,41 (d, I =7,5 Hz,
2H), 2,59-2,70 (m, 2H), 2,81-2,91 (m, SH),
3,54-3,64 (m, 1H), 4,67-4,76 (m, 1H), 5,07
(s, 1H), 7,38 (d, ] = 7,8 Hz, 1H), 7,58 (d, J
=8,7 Hz, 1H), 8,12 (d, ] = 8,4 Hz, 1H).
MS 636,5 (M+1)*

'H-NMR (300 MHz, CDCl;) §: 0,75-0,82
(m, 2H), 1,09-1,19 (m, 3H), 1,28 (s, 9H),
1,53-1,72 (m, 5H), 2,40 (d, ] = 7,2 Hz,
2H), 2,76-2,84 (m, 2H), 2,89 (s, 3H), 2,96-
3,06 (m, 2H), 3,81-3,87 (m, 1H), 4,69-4,74
(m, 1H), 5,07 (s, 1H), 7,38 (d, T = 8,1 Hz,
1H), 7,48 (d, ] = 6,9 Hz, 1H), 8,13 (d, J =
8,1 Hz, 1H). MS 636,5 (M+1)*

'H-NMR (300 MHz, DMSO-dg) §: 0,66-
0,74 (m, 2H), 1,00-1,10 (m, 3H), 1,13 (s,
9H), 1,21 (s, 2H), 1,46-1,49 (m, SH), 1,62-
1,66 (m, 1H), 2,02-2,07 (m, 2H), 2,16-2,28
(m, 2H), 2,42 (d, J = 6,9 Hz, 2H), 3,05-
3,09 (m, 2H), 4,17-4,21 (m, 1H), 7,66 (d, J
= 8,4 Hz, 1H), 8,02 (s, 1H), 8,08 (d, J =
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# CAu trac

NH

Dt liéu phan tich
8,4 Hz, 1H), 9,00 (d, J =8,1 Hz, 1H). MS
636,1 M+1)"

'H-NMR (300 MHz, CDCl;) 8: 0,77-0,82
(m, 2H), 1,07-1,18 (m, 3H), 1,28 (s, 9H),
1,50-1,59 (m, 1H), 1,73-1,76 (m, 4H), 1,87
(brs, 1H), 1,97 (d, J = 9,3 Hz, 2H), 2,42
(d, T = 6,6 Hz, 2H), 3,30-3,33 (m, 1H),
3,87-3,92 (m, 1H), 4,04-4,09 (m, 1H),
4,35-4,40 (m, 1H), 4,74-4,78 (m, 3H), 5,08
(s, 1H), 7,39 (d, T = 10,5 Hz, 1H), 8,12 (d,
J=7,8 Hz, 1H). MS 586,2 (M+1)*

'H-NMR (300 MHz, CDCl) §: 0,77-0,85
(m, 2H), 1,10-1,20 (m, 3H), 1,28 (s, 9H),
1,54-1,65 (m, 5H), 2,40-2,46 (m, 6H),
3,05-3,08 (m, 4H), 4,03 (s, 2H), 4,51 (s,
2H), 5,08 (s, 1H), 7,37 (d, J = 8,1 Hz, 1H),
8,12 (d, T =8,1 Hz, 1H). MS 662,4 (M+1)*

'H-NMR (300 MHz, CDCl) §: 0,65-0,69
(m, 2H), 1,05-1,12 (m, 3H), 1,22 (s, 9H),
1,47-1,52 (m, 5H), 1,60-1,75 (m, 1H),
2,28-2,36 (m, 2H), 4,44 (s, 4H), 4,50 (s,
2H), 4,63 (s, 1H), 5,03 (s, 2H), 7,50-7,59
(m, 2H), 7,68-7,71 (m, 2H), 8,35 (d, J =
7,2 Hz, 1H), 8,68 (d, ] = 8,4 Hz, 1H). MS
616,2 [M+1]*
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Dt 1i€u phan tich
'H-NMR (300 MHz, CDCls) &: -0,17 t6i-
0,12 (m, 2H), 0,29-0,35 (m, 2H), 0,90-0,95
(m, 1H), 1,31 (d, J = 7,2 Hz, 3H), 2,35-
2,51 (m, 6H), 3,17-3,20 (m, 4H), 3,97-4,05
(m, 1H), 4,27-4,32 (m, 1H), 5,03 (d,J =
9,9 Hz, 1H), 7,33 (d, J = 8,1 Hz, 1H), 7,55
(d, J=17,5Hz, 1H), 7,57-7,63 (m, 1H),
7,72-7,77 (m, 2H), 8,32 (d, J = 7,8 Hz,
1H), 8,65 (d, J = 8,4 Hz, 1H). MS 616,2
[M+1]*

'H-NMR (300 MHz, CDCl;) §: -0,17 t6i -
0,12 (m, 2H), 0,28-0,34 (m, 2H), 0,90-0,96
(m, 1H), 1,30 (d, J = 6,9 Hz, 3H), 1,35 (s,
6H), 2,18 (s, 1H), 2,38 (d, J = 6,9 Hz, 2H),
3,53 (d, ] = 6,3 Hz, 2H), 3,97-4,05 (m,
1H), 5,12 (d, J = 9,6 Hz, 1H), 7,55 (d, ] =
7,8 Hz, 1H), 7,60-7,62 (m, 1H), 7,70-7,79
(m, 3H), 8,32 (d, ] = 7,5 Hz, 1H), 8,65 (d,
J=8,7 Hz, 1H). MS 556,2 [M+1]*

'H-NMR (400 MHz, CD;0D) &: 0,57-0,65
(m, 2H), 1,04 (m, 12H), 1,36-1,45 (m,
8H), 1,58-1,60 (m, 1H), 1,85-1,97 (m, 1H),
2,26-2,43 (m, 2H), 3,37-4,67 (m, 4H),
7,53-7,56 (m, 2H), 7,63-7,67 (m, 2H), 8,23
(d, J=7,2 Hz, 1H), 8,73 (d, T =9,2 Hz,
1H). MS 598,3 [M+1]*
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Dit li€u phan tich
'H-NMR (400 MHz, CD;0D) §: 0,65-0,81
(m, 2H), 0,96-1,12 (m, 3H), 1,14 (s, 9H),
1,28 (s, 6H), 1,52-1,56 (m, 5H), 1,65-1,72
(m, 1H), 1,82-1,98 (m, 1H), 2,04-2,16 (m,
1H), 2,39 (br s, 2H), 2,57-2,68 (m, 1H),
3,47-3,61 (m, 1H), 3,84-4,03 (m, 2H),
4,46-4,59 (m, 1H), 7,61-7,65 (m, 2H),
7,73-7,76 (m, 2H), 8,33 (d, J = 7,6 Hz,
1H), 8,83 (d, J = 8,4 Hz, 1H). MS 626,3
[M+1]*

'H-NMR (400 MHz, CD;0D) §: 0,53-0,58
(m, 2H),1,06-1,13 (m, 12H), 1,48-1,85 (m,
7H), 1,96-2,08 (m, 4H), 2,33-2,41 (m, 3H),
2,92-2,96 (m, 1H), 4,43-4,47 (m, 1H),
7,62-7,75 (m, 4H), 8,32 (d, J = 6,0 Hz,
1H), 8,83 (d, J = 8,4 Hz, 1H). MS 5983
(M+1)*

'H-NMR (400 MHz, CD;0D) §: 0,67-0,76
(m, 4H), 0,78-0,82 (m, 2H), 1,09-1,11 (m,
3H), 1,25 (s, 9H), 1,33 (s, 3H), 1,50-1,56
(m, 6H), 1,68-1,70 (m, 2H), 1,92-1,95 (m,
2H), 2,57 (d, T = 7,2 Hz, 2H), 2,94 (s, 2H),
3,48-3,80 (m, 3H), 3,94-3,98 (m, 2H),
4,52-4,62 (br s, 0,3 H), 5,26-5,28 (brs, 0,7
H), 7,04 (s, 1H), 7,16 (s, 1H), 7,28 (s, 1H).
MS 509,4 (M+1)
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Dit 1i€u phan tich
"H-NMR (400 MHz, de-DMSO) §: 8,80(d,
1H, J =8,4 Hz), 8,25 (d, 1H, ] = 7,6 Hz),
7,93 (s, 1H), 7,79-7,60 (m, 4H), 4,35 (s,
2H), 3,70 (s, 2H), 2,44 (s, 4H), 2,33 (s,
2H), 2,23 (s, 3H), 1,57 (s, 1H), 1,45-1,43
(m, 5H), 1,10-0,91 (m, 12H), 0,67-0,62
(m, 2H). MS 569,2 (M+1)*

"H-NMR (400 MHz, ds-DMSO) &: 9,42 (s,
1H), 8,81 (d, 1H, J = 8,8 Hz), 8,27 (d, 1H,
J =17,6 Hz), 7,95 (s, 1H), 7,80-7,69 (m,
4H), 5,36 (s, 2H), 4,43-4,41 (m, 1H), 4,09-
4,07 (m, 2H), 3,70-3,60 (m, 2H), 3,39-3,33
(m, 2H), 1,59-1,55 (m, 1H), 1,45-1,43 (m,
5H), 1,28 (s, 6H), 1,08-0,93 (m, 12H),
0,67-0,58 (m, 2H). MS 637,3 (M+1)*

'H-NMR (400 MHz, CDCls) §: 0,65-0,74
(m, 2H), 0,98-1,14 (m, 3H), 1,22 (s, 9H),
1,48-1,65 (m, 5H), 1,81 (m, 1H), 2,36 (m,
2H), 3,22 (m, 2H), 3,31 (m, 2H), 4,33 (m,
2H), 4,81 (m, 1H), 5,00 (m, 2H), 7,50-7,60
(m, 2H), 7,70-7,83 (m, 2H), 8,36 (d, J =
7,6 Hz, 1H), 8,71 (d, J = 8,8 Hz, 1H). MS
604,3 (M+1)*

'H-NMR (400 MHz, CD;0D) §: 0,52-0,60
(m, 2H), 0,85-1,03 (m, 12H), 1,37-1,39
(m, 5H), 1,50-1,55 (m, 1H), 1,71-1,83 (m,
2H), 2,16-2,20 (m, 4H), 2,87-2,94 (m, 4H),
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| Dit li€u phan tich
3,34-3,42 (m, 2H), 4,68 (d, ] = 12,4 Hz,
1H), 5,61 (d, J = 11,6 Hz, 1H), 7,44-7,52
(m, 2H), 7,60-7,66 (m, 2H), 8,20-8,22 (m,
1H), 8,71-8,78 (m, 1H). MS 632,3 (M+1)*

'H-NMR (400 MHz, CD;OD) §: 0,70-0,75
(m, 2H), 1,00-1,16 (m, 12H), 1,52-1,54
(m, 5H), 1,67-1,71 (m, 1H), 2,40 (s, 2H),
3,08 (s, 3H), 4,41-4,60 (m, 3H), 5,03-5,15
(m, 2H), 7,58-7,65 (m, 2H), 7,72-7,88 (m,
2H), 8,35 (d, ] = 7,6 Hz, 1H), 8,85 (d, J =
8,8 Hz, 1H). MS 604,3 (M+1)*

'H-NMR (400 MHz, CDCls) §: 8,69 (d, J =
8,4 Hz, 1H), 8,36 (d, ] = 7,6 Hz, 1H), 7,75-
7,69 (m, 3H), 7,61-7,57 (m, 1H), 7,52 (d, J
=7,2 Hz, 1H), 4,66 (s, 1H), 3,67 (m, 2H),
2,39 (m, 2H), 1,95 (m, 2H), 1,72-1,69 (m,
1H), 1,56-1,48 (m, 11H), 1,24-0,96 (m,
12H), 0,69-0,60 (m, 2 H). MS 567,2
(M+1)*

'H-NMR (400 MHz, DMSO-d¢) 8: 8,86
(m, 1H), 8,80 (d, J = 8,8 Hz, 1H), 8,25 (d,
J = 6,8 Hz, 1H), 7,94 (m, 1H), 7,78-7,67
(m, 4H), 3,59 (m, 2H), 2,41-2,33 (m, 2H),
1,60-1,31 (m, 12H), 1,07-0,95 (m, 12H),
0,58-0,55 (m, 2H). MS 610,2 (M+1)*
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Dit liéu phén tich
'H-NMR (400 MHz, DMSO-dg) §: 8,94
(m, 1H), 8,80 (d, J = 8,8 Hz, 1H), 8,25 (d,
J=17,6 Hz, 1H), 7,94 (s, 1H), 3,49 (m,
2H), 2,36-2,31 (m, 2H), 1,60 (m, 1H),
1,50-1,40 (m, SH), 1,25 (s, 6H), 1,07-0,88
(m, 12 H), 0,60-0,51 (m, 2H). MS 626,2
M+1)*

'H-NMR (400 MHz, DMSO-dg) &: 12,25
(brs, 1H), 8,93 (d, T = 8,4 Hz, 1H), 7,77
(m, 2H), 7,49 (m, 1H), 4,88 (m, 1H), 3,47
(m, 2H), 2,64 (m, 2H), 1,80 (m, 1H), 1,61-
1,58 (m, SH), 1,44 (s, 3H), 1,38 (d, T = 6,8
Hz, 3H), 1,23 (s, 6H), 1,16-1,09 (m, 3H),
0,97-0,84 (m, 6H). MS 634,2 (M+1)"

'H-NMR (400 MHz, CDCls) §: 7,88 (m,
1H), 7,70 (m, 1H), 7,55 (m, 1H), 7,42 (m,
1H), 6,16 (d, J = 8,8 Hz, 1H), 4,96 (m,
1H), 3,86 (d, J = 7,2 Hz, 2H), 2,58 (d, J =
6,8 Hz, 2H), 1,78-1,59 (m, 12H), 1,46-1,45
(m, 6H), 1,20-1,11 (m, 3H), 0,94-0,83 (m,
6H). MS 618,2 (M+1)*

'H NMR (DMSO-ds, 300 MHz) §: 0,70-
0,77 (m, 2H), 1,04-1,08 (m, 3H), 1,17 (s,
9H), 1,46-1,56 (m, 5H), 1,66-1,72 (m, 1H),
2,04-2,11 (m, 2H), 2,21 (s, 3H), 2,22-2,27
(m, 2H), 2,37 (d, J = 6,9 Hz, 2H), 3,06-
3,10 (m, 2H), 3,39-3,40 (m, 2H), 4,19-4,22
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# Céu trac Dt ligu phan tich
(m, 1H), 7,61 (s, 1H), 8,02 (s, 1H), 8,99 (d,
J=11,6 Hz, 1H). MS 650,2 (M+1)*

'H-NMR (400 MHz, DMSO-ds) 5: 8,80 (d,
J=8,8 Hz, 1H), 8,31 (m, 1H), 8,26 (d, J =
“2”%%'30%3 8 o 8,4 Hz, 1H), 7,94 (s, 1H), 7,79-7,65 (m,
6/64 N P 4HD), 7,35 (s, 1H), 7,09 (s, 1H), 3,41 (d, T =
(S 6,4 Hz, 2H), 2,42-2,33 (m, 2H), 1,60-1,42
(m, 6H), 1,16 (s, 6H), 1,07-0,88 (m, 12H),

0,62-0,54 (m, 2H). MS 585,2 (M+1)".

Vidu7

4-(5-(3-(tert-Butyl)-5-(1-metylxyclopropyl)phenyl)-4-(xyclohexylmetyl)thiazol-
2-carboxamido)-2,2-dimetylbutanoic axit (7)

Dung dich ctia hop chat 6 (300 mg, 0,55 mmol) trong dung dich cia MeOH (10
mL) va H,0 (2 mL) dugc bd sung KOH (125 mg, 2,23 mmol) va dung dich
dugc khudy trong 4 gir & 50°C, dugc cb dic duéi ap suat giam, dugc pha lodng
v6i HyO va diéu chinh pH = 5 v6i 1N HCL Dung dich duge chiét véi DCM va
16p hitu co dugc rira voi nude mudi, duge séy qua Na;SOq, duoc loc, dugce co
dic va tinh ché béi HPLC diéu ché thu dwoc hop chit 7 (40 mg, 14%) la chit
rin mau tring. '"H-NMR (300 MHz, CDCls) &: 7,44 (t, 1H), 7,29 (s, 1H), 7,21 (s,
1H), 7,09 (s, 1H), 3,50-3,56 (m, 2H), 2,63 (d, J = 5,7 Hz, 2H), 1,95-1,99 (m,
2H), 1,77-1,81 (m, 1H), 1,62-1,68 (m, 5H), 1,43 (s, 3H), 1,33 (s, 9H), 1,31 (s,
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6H), 1,13-1,29 (m, 3H), 0,87-0,93 (m, 3H), 0,75-0,78 (m, 2H). MS 5253
(M+1)".

Vidu 7/1 dén 7/27

Céc vi du sau day duogc diéu ché tuong tu nhu trong vi du 7:

# CAu tric

7/1
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o%,D\
O
ﬁ#s <
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0O
H&,ﬁs
N /
7/3

Dit liéu phan tich
'H-NMR (300 MHz, CDCls) §: 8,19 (d, J =
3,4 Hz, 1H), 7,67 (d, J = 1,5 Hz, 1H), 7,52-
7,48 (t,J =5,7 Hz, 1H), 7,30 (dd, J = 9,6,
1,5 Hz, 1H), 4,69 (s, 1H), 3,50-3,57 (m,
2H), 2,63 (2H, d, J = 6,9 Hz), 1,95-2,00 (m,
2H), 1,74-1,78 (m, 1H), 1,66-1,61 (m, 5H),
1,62 (s, 9H), 1,33 (s, 9H), 1,08-1,25 (m,
3H), 0,83-0,94 (m, 2H). MS 606,3 (M+1)*

'H-NMR (300 MHz, CDCls) &: 8,23 (d, J =
8,4 Hz, 1H), 7,68 (d, T = 1,5 Hz, 1H), 7,49
(d, =81 Hz, 1H), 7,36 (dd, J= 8,1, 1,5
Hz, 1H), 4,79-4,88 (m, 1H), 4,64 (s, 1H),
3,16-3,25 (m, 1H), 2,78-2,88 (m, 2H), 2,67
(d,J=7,2 Hz, 2H), 2,48-2,57 (m, 2H), 1,77-
1,84 (m, 1H), 1,62-1,67 (m, SH), 1,64 (s,
9H), 1,34 (s, 9H), 1,07-1,28 (m, 3H), 0,85-
0,92 (m, 2H). MS 590,3 (M+1)*

'H-NMR (300 MHz, CDCl3) &: 7,55 (d, J =
6,9 Hz, 1H), 7,31 (s, 1H), 7,23 (s, 1H), 7,11
(s, 1H), 4,80-4,86 (m, 1H), 3,18-3,21 (br's,
1H), 2,80-2,83 (m, 2H), 2,65 (d, J = 6,9 Hz,
2H), 2,51-2,53 (m, 2H), 1,79-1,84 (m, 1H),
1,67-1,70 (m, 5H), 1,44 (s, 3H), 1,35 (s,
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9H), 1,07-1,29 (m, 3H), 0,87-0,93 (m, 4H),
0,75-0,77 (m, 2H). MS 509,3 (M+1)*

'H-NMR (300 MHz, CDCls) §: 0,74-0,81
(m, 2H), 0,85-0,90 (m, 3H), 1,12-1,21 (m ,
3H), 1,29 (s, 6H), 1,54-1,63 (m, 8H), 2,47-
2,57 (m, 2H), 2,78 (s, 3H), 2,80-2,87 (m,
2H), 3,16-3,24 (m, 1H), 4,50 (s, 1H), 4,80-
4,83 (m, 1H), 7,28 (d, J = 8,4 Hz, 1H),
7,50(d , J = 8,4 Hz, 1H), 8,05 (d, J = 8,4
Hz, 1H). MS 596,2 [M+1]*

'H-NMR (DMSO-ds, 300 MHz) §: 0,81-
0,89 (m, 2H), 1,09-1,17 (m, 3H), 1,34 (s,
9H), 1,52-1,60 (m, 5H), 1,79-1,85 (m, 1H),
2,39-2,47 (m, 3H), 2,53-2,57 (m, 1H), 2,66
(d, ] =7,2 Hz, 2H), 3,20-3,33 (m, 2H), 4,54-
4,63 (m, 1H), 7,09 (t, J = 25,8 Hz, 1H), 7,47
(s, 1H), 7,65 (d, T = 1,2 Hz, 1H), 9,07 (d, J =
8,1 Hz, 1H). MS 505,3 (M+1)*

'H-NMR (400 MHz, CD;0D) §: 0,77-0,78
(m, 2H), 0,80-0,82 (m, 2H), 0,86-0,87 (m,
2H), 1,11-1,23 (m, 3H), 1,38 (s, 3H), 1,54-
1,56 (m, 5H), 1,75-1,77 (m, 1H), 2,39-2,47
(m, 2H), 2,51-2,60 (m, 4H), 2,98-2,99 (m,
1H), 4,00 (q, J = 9,2 Hz, 2H), 4,61-4,65 (m,
1H), 7,43 (d, J = 0,8 Hz, 1H), 7,64 (d,J =
1,6 Hz, 1H), 7,72 (d, J = 1,6 Hz, 1H). MS
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578,3 [M+1]*

'H-NMR (300 MHz, CD;0D) §: 0,78-0,84
(m, 2H), 1,06-1,15 (m, 2H), 1,22 (s, 9H), -
1,54-1,57 (m, 6H), 1,72-1,77 (m, 1H), 2,48-
2,67 (m, 6H), 3,05-3,10 (m, 1H), 4,70-4,83
(m, 1H), 7,56 (d, J = 8,4 Hz, 1H), 8,16 (d, J
= 8,4 Hz, 1H). MS 602,1 [M+1]*

'H-NMR (300 MHz, CD;0D) §: 0,73-0,84
(m, 2H), 1,13-1,26 (m, 10H), 1,49-1,61 (m,
6H), 1,67-1,84 (m, SH), 2,37-2,64 (m, 9H),
3,09 (br s, 1H), 3,26-3,30 (m, 2H), 4,71-
4,76 (m, 1H), 7,22 (d, J = 7,8 Hz, 1H), 7,92-
7,95 (d, ] = 7,8 Hz, 1H). MS 588,2 [M+1]*

'H-NMR (400 MHz, CDCl5) §: 0,60-0,69
(m, 2H), 0,96-1,02 (m, 1H), 1,06-1,15 (m,
2H), 1,22 (s, 9H), 1,49-1,59 (m, SH), 1,63-
1,77 (m, 3H), 2,06 (dd, J = 9,6 Hz, 2,8 Hz,
2H), 2,35 (brs, 2H), 3,57 (td, J = 11,2 Hz,
1,6 Hz, 1H), 4,03-4,06 (m, 2H), 4,18-4,26
(m, 1H), 4,65-4,72 (m, 1H), 7,21 (d, T = 8,0
Hz, 1H), 7,51 (d, J = 7,6 Hz, 1H), 7,55-7,59
(m, 1H), 7,69-7,74 (m, 2H), 8,35 (d, J = 7,6
Hz, 1H), 8,69 (d, J = 8,4 Hz, 1H). MS
584,2 [M+17*
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"H-NMR (300 MHz, CDCl3) : 0,52-1,04
(m, 2H), 0,75-1,17 (m, 3H), 1,25-1,31 (m,
4H), 1,47-1,70 (m, 6H), 2,32-2,34 (m, 2H),
2,50-2,60 (m, 2H), 2,81-2,89 (m, 2H), 3,18-
3,26 (m, 1H), 3,97-4,05 (m, 1H), 4,81-4,89
(m, 1H), 4,98 (d, J =9,6 Hz, 1H), 7,51-7,62
(m, 3H), 7,72-7,76 (m, 2H), 8,33 (d, ] =7,5
Hz, 1H), 8,65 (d, J = 8,1 Hz, 1H). MS 624,2
[M+1]*

'H-NMR (400 MHz, DMSO-dg) 8: 0,82-
0,91 (m, 2H), 0,97 (d, ] = 6,8 Hz, 6H), 1,06-
1,23 (m, 3H), 1,32 (s, 9H), 1,52-1,59 (m,
5H), 1,78-1,86 (m, 1H), 2,05-2,08 (m, 1H),
2,39-2,44 (m, 2H), 2,52-2,55 (m, 2H), 2,70
(d, J = 6,8 Hz, 2H), 2,92-2,96 (m, 1H), 4,11
(d, T = 6,8 Hz, 2H), 4,55-4,61 (m, 1H), 6,68
(s, 1H), 7,01 (s, 1H), 9,11 (d, J = 8,4 Hz,
1H), 12,24 (s, 1H). MS 528,3 (M+1)*

'H-NMR (400 MHz, CDCl;) §: 8,36 (d, 1H,
J=8,4 Hz), 7,60 (d, 1H, J = 8,4 Hz), 7,46
(d, 1H, J = 7,6 Hz), 4,86-4,80 (m, 2H), 3,19
(t, 1H, J = 4,8 Hz), 2,85-2,80 (m, 2H), 2,56-
2,48 (m, 2H), 2,38 (d, 2H, J = 6,8 Hz), 1,75-
1,54 (m, 6H), 1,31 (s, 9H), 1,27-1,05 (m,
3H), 0,81-0,72 (m, 2H). MS 636,2 (M+1)*
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'H-NMR (400 MHz, CDCl;) §: 8,06 (d, 1H,
J=17,0 Hz), 7,48-7,45 (m, 1H), 7,32 (d, 1H,
J=38,4 Hz), 6,06 (t, 1H, J =74 Hz), 4,84-
4,78 (m, 1H), 4,52 (s, 1H), 3,24-3,19 (m,
1H), 2,86-2,79 (m, 2H), 2,67-2,49 (m, 7H),
1,79-1,53 (m, 6H), 1,27-1,05 (m, 12H),
0,83-0,73 (m, 2H). MS 614,2 (M+1)*

'H-NMR (400 MHz, CDCl5) &: 8,29 (d, 1H,
J=8,4 Hz), 7,49 (d, 1H, T = 8,0 Hz), 7,25
(d, 1H, J = 8,0 Hz), 4,85-4,78 (m, 1H), 4,66
(s, 1H), 3,23-3,18 (m, 1H), 2,86-2,79 (m,
5H), 2,56-2,47 (m, 3H), 2,21-2,15 (m, 1H),
1,74-1,59 (m, 5H), 1,46-1,43 (m, 1H), 1,29-
1,12 (m, 12H), 0,88-0,60 (m, 2H). MS 616,2
(M+1)*

'H-NMR (400 MHz, CDCl3) &: 7,97 (d, 1H,
J = 8,4 Hz), 7,71-7,50 (m, 3H), 4,85-4,79
(m, 1H), 4,69 (s, 1H), 3,23-3,19 (m, 1H),
2,86-2,80 (m, 2H), 2,56-2,47 (m, 4H), 1,77-
1,55 (m, 6H), 1,26 (s, 9H), 1,24-0,74 (m,
SH). MS 602,2 (M+1)*

'H-NMR (400 MHz, CDCls) &: 8,31 (d, 1H
J=8,0 Hz), 7,48 (d, 1H, T = 8,0 Hz), 7,35
(d, 1H, J = 8,4 Hz), 6,87 (¢, 1H, J = 53 Hz),
5,08 (s, 1H), 4,85-4,79 (m, 1H), 3,23-3,17
(m, 1H), 2,84-2,79 (m, 2H), 2,54-2,21 (m,
4H), 1,74-1,49 (m, 6H), 1,26-0,65 (m, 14H).

9
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MS 618,2 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,84-0,88
(m, 2H), 1,13-1,26 (m, 3H), 1,28 (s, 12H),
1,60-1,64 (m, SH), 1,70 (s, 6H), 1,74-1,77
(m, 1H), 2,48-2,53 (m, 2H), 2,64 (d, T = 7,2
Hz, 2H), 2,78-2,87 (m, 2H), 3,18-3,20 (m,
1H), 4,80-4,83 (m, 1H), 7,37-7,39 (m, 2H),
7,47 (d, T =7,8 Hz, 1H), 8,24 (d, ] = 8,7 Hz,
1H). MS 592,3 (M+1)*

'H-NMR (DMSO-dg, 300 MHz) §: 0,88-
0,95 (m, 2H), 1,18-1,35 (m, 3H), 1,39 (s,
9H), 1,55-1,67 (m, SH), 1,95 (t, J = 18,3 Hz,
3H), 2,37-2,47 (m, 2H), 2,60-2,69 (m, 4H),
3,00-3,02 (m, 1H), 4,66-4,71 (m, 1H), 7,40
(s, 1H), 7,56 (s, 1H), 7,61 (s, 1H). MS 519,3
[M+1T*

'H-NMR (300 MHz, CDCl5) §: 0,87-0,94
(m, 2H), 1,15-1,26 (m, 3H), 1,33 (s, 9H),
1,45 (d, J = 6,9 Hz, 3H), 1,64-1,67 (m, 4H),
1,70-1,88 (m, 1H), 2,47-2,54 (m, 2H), 2,60
(d, J = 6,9 Hz, 2H), 2,76-2,83 (m, 2H), 3,15-
3,22 (m, 1H), 4,78-4,81 (m, 1H), 4,95-4,98
(m, 1H), 6,51 (d, ] = 9,6 Hz, 1H), 7,53-7,58
(m, 3H), 7,89 (s, 1H). MS 594,3 [M+1]*
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"H-NMR (400 MHz, DMSO-dy) 8: 0,62-
0,65 (m, 2H), 0,96 (m, 1H), 1,03-1,11 (m,
2H), 1,47-1,50 (m, SH), 1,74-1,76 (m, 1H),
2,32-2,41 (m, 4H), 2,55-2,58 (m, 2H), 2,96
(m, 1H), 4,04 (s, 3H), 4,60-4,62 (m, 1H),
7,09 (d,J =17,6 Hz, 1H), 7,47-7,57 (m, 4H),
8,24-8,27 (m, 1H), 9,14 (d, J = 8,4 Hz, 1H),
12,27 (s, 1H). MS 479 [M+1]*

'H-NMR (400 MHz, CD;0D) §: 0,63-0,73
(m, 2H), 0,99-1,17 (m, 3H), 1,53-1,55 (m,
5H), 1,75-1,79 (m, 1H), 2,41 (m, 2H), 2,51-
2,59 (m, 2H), 2,63-2,69 (m, 2H), 3,08-3,12
(m, 1H), 4,75 (m, 1H), 7,56 (m, 2H), 7,61-
7,72 (m, 3H), 8,21 (d, J = 8,4 Hz, 1H). MS
533 [M+1]"

'H-NMR (400 MHz, CD;0D) §: 0,69-0,75
(m, 2H), 1,06-1,17 (m, 3H), 1,56-1,62 (m,
5H), 1,79 (m, 1H), 2,44 (m, 2H), 2,56-2,61

% (m, 2H), 2,65-2,71 (m, 2H), 3,14-3,15 (m,

o

1H), 4,76-4,90 (m, 3H), 7,14 (d, J = 8,4 Hz,
1H), 7,47-7,48 (d, ] = 7,6 Hz, 1H), 7,59-
7,63 (m, 3H), 8,34 (d, J = 7,6 Hz, 1H). MS
5472 [M+1]*

'H-NMR (300 MHz, CDCls) §: 0,62-0,77
(m, 2H), 0,96-1,26 (m, 3H), 1,51 (s, 3H),
1,54-1,57 (m, 2H), 1,69-1,81 (m, 1H), 1,92
(s, 6H), 2,03 (s, 1H), 2,32-2,51 (m, 6H),

-187-



7/24

Cau trac

24106

Dit liéu phan tich
3,15-3,21 (m, 4H), 4,23-4,33 (m, 1H), 7,27-
7,65 (m, 6H), 8,95 (d, ] = 8,4 Hz, 1H). MS
541,3 [M+1]*

'H-NMR (300 MHz, CDCl;) 8: 0,64-0,76
(m, 2H), 0,98-1,18 (m, 3H), 1,52-1,54 (m,
3H), 1,58-1,61 (m, 2H), 1,71-1,79 (m, 1H),
2,33-2,52 (m, 6H), 2,77 (s, 1H), 3,17-3,20
(m, 4H), 4,24-4,33 (m, 1H), 5,20 (d,J = 6,9
Hz, 1H), 5,38 (d,J = 6,9 Hz, 1H), 7,31 (d, J
=7,8 Hz, 1H), 7,44-7,62 (m, 4H), 7,67 (d, J
= 8,4 Hz, 1H), 7,82 (d, J = 8,4 Hz, 1H). MS
555,2 [M+1]*

'H-NMR (300 MHz, CDCl;) §: 0,65-0,70
(m, 2H), 1,11-1,17 (m, 3H), 1,50-1,61 (m,
14H), 1,71-1,79 (m, 1H), 2,33-2,48 (m, 6H),
3,16-3,20 (m, 4H), 4,26-4,30 (m, 1H), 5,85
(s, 1H), 7,26-7,31 (m, 1H), 7,41 (d,T = 7,2
Hz, 1H), 7,49-7,562 (m, 1H), 7,58-7,63 (m,
3H), 8,30-8,34 (m, 1H). MS 582,2 [M+1]*

'H-NMR (300 MHz, CDCl;) §: 0,65-0,74
(m, 2H), 1,00-1,16 (m, 3H), 1,28 (s, 6H),
1,52-1,58 (m, SH), 1,71-1,79 (m, 1H), 2,33-
2,51 (m, 8H), 3,16-3,19 (m, 4H), 3,47 (s,
2H), 3,66-3,69 (m, 2H), 4,06 (s, 2H), 4,27-
4,29 (m, 1H), 7,29-7,68 (m, 6H), 8,36 (d, J
= 8,4 Hz, 1H). MS 610,3 [M+1]*
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'H-NMR (300 MHz, CDC;) 8: 0,65-0,74
(m, 2H), 1,00-1,16 (m, 3H), 1,50-1,51 (m,
OoSCL C O 3H), 1,54-1,59 (m, 2H), 1,71-1,79 (m, 1H),

v s M, 237-2,51 (m, 6H), 3,16-3,20 (m, 8H), 4,00-

4,03 (m, 4H), 4,27-4,29 (m, 1H), 7,12 (d, J
o =7,8 Hz, 1H), 7,26-7,29 (m, 1H), 7,37 (d, J

=7,8 Hz, 1H), 7,45-7,57 (m, 3H), 8,28 (d, J
= 8,4 Hz, 1H). MS 568,2 [M+1]*

Vidu 8

Q

Iz

o
/%/S
/

N

8

Buéc 1: 5-Bromo-4-(xyclohexylmetyl)-N-(tetrahydro-2 H-pyran-4-yl)thiazol-2-
carboxamit (8a) ‘

Dung dich cta 6c¢ (0,20 g, 0,60 mmol) trong toluen (0,6 mL) dugc bd sung
tetrahydro-2H-pyran-4-amin (182 mg, 1,8 mmol) va dung dich thu dugc duogc
gia nhiét & 130°C trong 15 gid. Hon hop phan tng sau d6, 1am mat t6i nhiét do
trong phong va dugc tinh ché bai CC (PE/EA = 10/1 dén 5/1) thu duoc hop chat
8a (0,21 g, 91%) la chit rin mau tréng.

Budc 2: 5-(3-(tert-Butyl)-5 -(1-metylxyclopropyl)phenyl)-4-(xjclohexylmetyl)—
N-(tetrahydro-2 H-pyran-4-yl)thiazol-2-carboxamit (8)

Hop chit 8a (210 mg, 540 pmol), 2-(3-(fert-butyl)-5-(1-
metylxyclopropyl)phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (180 mg, 560
pmol), Na,COs (180 mg, 1,69 mmol), Pd(dppf)Cl,-CH,Cl, (44 mg, 54 pmol)
trong toluen (3 mL), EtOH (1,5 mL) va nuéde (1,5 mL) duoc gia nhiét & 70°C
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trong 15 gio trude khi lam mat téi nhiét do trong phong. Hon hop duoc chia tich
gitta EA (10 mL) va nude (10 mL) va cac 16p duoc tach. Pha hitu co dugc ria
v6i nude va nude mudi, duge sr?iy qua Na,SOy, duogc ¢ dic va tinh ché bsi CC
(PE/EA = 10/1 dn 5/1) thu duoc hop chét 8 (189 mg, 75%). 'H-NMR (400
MHz, CDCl) 8: 7,30 (s, 1H), 7,22 (s, 1H), 7,13 (d, J = 8,1 Hz, 1H), 7,10 (s, 1H),
4,15-4,21 (m, 1H), 4,02 (d, J = 8,8 Hz, 2H), 3,52-3,57 (m, 2H), 2,64 (4,1 =17,1
Hz, 2H), 2,01-2,04 (m, 2H), 1,79-1,83 (m, 1H), 1,63-1,72 (m, 7H), 1,43 (s, 3H),
1,34 (s, 9H), 1,01-1,25 (m, 3H), 0,87-0,95 (m, 4H), 0,76-0,79 (m, 2H). MS
4953 (M+1)*.

Vidu 8/1 dén 8/12
Vi du sau day duoc diéu ché twong tu nhu trong vi du 8:

# Céu tric Dt 1iéu phan tich
Q o 'H-NMR (400 MHz, CDCl;) 6: 8,22 (d, T =
s N 83Hz 1H),7,67(d, 1= 1,7 Hz, 1H), 735

N/ s’NH
go  (dd,J=83Hz J=1,7Hz, 1H), 7,12(d, T =
7,1 Hz, 1H), 4,46 (s,1H), 4,17-4,20 (m, 1H),

’/1 4,02-4,04 (m, 2H), 3,53-3,57 (m, 2H), 2,66
(d,J=7,2 Hz, 2H), 2,01-2,04 (m, 2H), 1,76-
1,81 (m, 1H), 1,62-1,72 (m, 7H), 1,62 (s,
9H), 1,33 (s, 9H), 1,07-1,25 (m, 3H), 0,85-
0,92 (m, 2H). MS 606,3 (M+1)"

'H-NMR (300 MHz, CDCl) 8: 0,59-0,71 (m,
2H), 0,94-1,19 (m, 3H), 1,22 (s, 11H), 1,48-
" j’$ v 1,58 (m, 4H), 1,65-1,74 (m, 2H), 2,34-2,35
82 N~ S (m, 2H), 471 (s, 1H), 5,67 (brs, 1H), 7,25
@ () ° (br s, 1H), 7,51-7,60 (m, 2H), 7,69-7,74 (m,
2H), 8,35 (d, J = 7,5 Hz, 1H), 8,70 (d, ] = 8,7
Hz, 1H). MS 486,2 [M+1]*
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'H-NMR (300 MHz, CDCl;) §: 0,63-0,80 (m,
4H), 0,88-1,30 (m, SH), 1,35 (s, 6H), 1,37-

- 1,56 (m, 6H), 2,32-2,36 (m, 2H), 3,53 (d, I =

6,6 Hz, 2H), 5,60-5,63 (m, 1H), 5,87 (s, 1H),
6,89-6,91 (m, 1H), 7,55-7,63 (m, 2H), 7,69-
7,80 (m, 3H), 8,34 (d, ] = 7,8 Hz, 1H), 8,58
(d, T = 8,4 Hz, 1H). MS 585,2 [M+1]".

'H-NMR (300 MHz, CDCls) §: 0,63-0,68 (m,
2H), 0,86-0,90 (m, 2H), 1,09-1,13 (m, 3H),
1,13-1,14 (m, 2H), 1,27 (s, 6H), 1,29-1,52
(m, 5H), 1,60-1,70 (m, 1H), 2,16 (s, 1H),
2,34-2,36 (m, 2H), 3,51-3,54 (m, 2H), 5,58-
5,63 (m, 1H), 7,60 (d, J = 7,2 Hz, 2H), 7,64-
7,80 (m, 3H), 8,46 (d, T = 7,5 Hz, 1H), 8,67
(d, T =8,7 Hz, 1H). MS 567,2 [M+1]*

'H-NMR (300 MHz, CDCl;) 8: 0,64-0,72 (m,
2H), 0,98-1,15 (m, 3H), 1,36 (s, 6H), 1,49-
1,61 (m, 8H), 1,68-1,75 (m, 1H), 2,13 (s,
1H), 2,35-2,37 (m, 2H), 3,53 (d, ] = 6,6 Hz,
2H), 4,34 (d, J = 6,6 Hz, 2H), 4,72 (d, T = 6,6
Hz, 2H), 5,20 (s, 1H), 7,54 (d, T = 7,5 Hz,
1H), 7,58-7,78 (m, 4H), 8,33 (d, J = 7,5 Hz,
1H), 8,68 (d, J = 8,7 Hz, 1H). MS 572,2
[M+1]*
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"H-NMR (300 MHz, CDCls) : 0,75-0,88 (m,
2H), 0,89-1,01 (m, 2H), 1,05-1,30 (m, 5H),
1,32 (s, 6H), 1,42-1,46 (m, 6H), 1,59-1,83
(m, 6H), 2,19 (s, 1H), 2,60 (d, J = 10,5 Hz,
2H), 2,60 (d, J = 6,3 Hz, 2H), 4,91-4,99 (m,
1H), 4,94-4,99 (m, 1H), 6,11 (d, J =9,9 Hz,
1H), 7,25-7,26 (m, 1H), 7,44-7,45 (m, 1H),
7,60-7,64 (m, 1H), 7,68-7,69 (m, 1H). MS
566,3 [M+1]*

'H-NMR (300 MHz, CDCl;) 8: 0,75-0,88 (m,
2H), 0,89-1,01 (m, 2H), 1,05-1,30 (m, SH),
1,46 (s, 6H), 1,59-1,83 (m, 6H), 2,45-2,56
(m, 2H), 2,60 (d, J = 6,9 Hz, 2H), 2,77-2,85
(m, 2H), 3,15-3,22 (m, 1H), 4,77-4,82 (m,
1H), 4,94-4,99 (m, 1H), 6,25 (d, ] = 9,6 Hz,
1H), 7,43 (s, 1H), 7,48 (d, J = 7,8 Hz, 2H),
7,55 (s, 1H), 7,69 (s, 1H). MS 592,3 [M+1]*

'H-NMR (400 MHz, DMSO-dg) §: 0,89-0,94
(m, 2H), 1,12-1,23 (m, 3H), 1,34 (s, 18H),
1,58-1,67 (m, 5H), 1,75-1,86 (m, 1H), 2,39-
2,44 (m, 2H), 2,48-2,55 (m, 2H), 2,70 (d, =
7,2 Hz, 2H), 2,92-2,97 (m, 1H), 4,56-4,60
(m, 1H), 7,26 (s, 2H), 9,11 (d, J = 8,0 Hz,
1H), 12,25 (s, 1H). MS 512,4 (M+1)*
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# Chu tric Dit liéu phan tich

'H-NMR (400 MHz, DMSO-ds) 8: 0,94-0,97
(m, 2H), 1,14-1,19 (m, 3H), 1,47 (s, 18H),
1,50-1,55 (m, 5H), 1,61-1,65 (m, 1H), 2,39-
2,43 (m, 2H), 2,47-2,50 (m, 2H), 2,70 (d, J =
7,2 Hz, 2H), 2,92-2,96 (m, 1H), 4,57-4,59
(m, 1H), 7,37 (s, 2H), 9,11 (d, J = 8,0 Hz,
1H), 12,21 (br s, 1H). MS 528,3 (M+1)*

8/9

'H-NMR (400 MHz, CD;0D) : 0,95-1,01
(m, 2H), 1,20-1,30 (m, 3H), 1,46 (s, 9H),
1,62 (s, 6H), 1,68-1,70 (m, SH), 1,91-1,92
(m, 1H), 2,52-2,69 (m, 4H), 2,80 (d, J = 7,2
Hz, 2H), 3,09-3,12 (m, 1H), 4,76 (t, ] = 8,0
Hz, 1H), 7,48 (s, 1H), 7,65 (s, 1H). MS 5143
(M+1)"

8/10

S
8/11 / N MS 644,1,3 (M+1)*
F.

S,
’/12 Y OF-N;__ MS 662,0 (M+1)*

Vidu9

Bude 1: axit 5-Bromo-4-(xyclohexylmetyl)thiazol-2-carboxylic (9a)
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Dung dich ctia hop chit 6c¢ (72 mg, 0,23 mmol) trong EtOH (2 mL) dugc
b6 sung 4N NaOH (1 mL). Hdn hop dugc khudy & nhiét do trong phong qua
dém, duoc bay hoi va cin duge diéu chinh pH<2 véi 4N HCl, dugc chiét véi EA
(3 14n) va 16p hitu co héa hop dugc ria véi nude mudi va duge sy qua Na,SOs.
Sau khi loc, phan loc dugc bay hoi thu duge hop chat 9a (60 mg, 87%) 1a chat
rin mau tréng.

Budc 2: 5-Bromo-4-(xyclohexylmetyl)thiazol-2-cacbonyl clorua (9b)

Oxalyi diclorua (48 mg, 0,38 mmol) dugc bd sung vao hdn hop cla hop
chat 9a (57 mg, 0,19 mmol) trong DCM (5 mL) & 0°C. Sau khi dugc khudy
trong 80 phiit & nhiét do trong phong hdn hgp dugc bay hoi thu duoc hop chét
9b (55 mg, 91%) 12 diu mau vang,

Buéc 3: 5-Bromo-4-(xyclohexylmetyl)-N-(tetrahydro-2 H-pyran-4-yl)thiazol-2-
carboxamit (9¢)

Dung dich ctia hgp chit 9b (50 mg, 0,16 mmol) trong DCM (2,5 mL)
duoc bd sung TEA (33 mg, 0,32 mmol) va tetrahydro-2H-pyran-4-amin (20 mg,
0,19 mmol). Hon hop duogc khqu qua dém, dugc t6i véi nude va duge chiét voi
EA. Lép hitu co dugc tach va duge rira voi nude mudi, dugce séy qua NaySOy,
duoc loc va duge bay hoi thu duge hop chat 9¢ (51 mg, 85%) 1a chit rén mau

vang.

Buéc 4: 5-(4-(N-(tert-Butyl)sulfamoyl)-3-(triflometyl)phenyl)-4-
(xyclohexylmetyl)-N-(tetrahydro-2 H-pyran-4-yl)thiazol-2-carboxamit (9)

Huyén phu cta hop chat 9¢ (46 mg, 0,12 mmol), Na,COs (32 mg, 0,32
mmol), N-(tert-butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
(triflometyl)benzensulfonamit (59 mg, 0,14 mmol), Pd(dppf)Cl, (30 mg) trong
DMEF/H,0 (10:1, 10 mL) dugc gia nhiét qua dém dudi N, & 90°C, duoc lam
mat, duoc cd dic va duge chiét véi EA. Lép hitu co dugce rira véi nude mudi,
duoc séy qua MgSOy, dugc loc, dugc bay hoi va dugce tinh ché bdi HPLC diéu
ché thu dugc hop chit 9 (41 mg, 59%) la chat rin mau tring. '"H-NMR (400
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MHz, DMSO-ds) &: 8,78 (d, 1H, J = 8,4 Hz), 8,30 (d, 1H, J = 8,4 Hz), 8,20 (dd,
1H, J = 8,4, J = 1,6 Hz), 7,95-7,98 (m, 2H), 3,99-4,04 (m, 1H), 3,87-3,90 (m,
2H), 3,34-3,41 (m, 2H), 2,68 (d, 2H, J = 6,8 Hz), 1,71-1,80 (m, 5H), 1,52-1,55
(m, SH), 1,19 (s, 9H), 1,03-1,16 (m, 3H), 0,76-0,84 (m, 2F). MS 488,2 (M-+1)".

Vidu 9/1 dén 9/11
Céc vi du sau day dugc diéu ché twong tu nhu trong vi du 9:

# Céu tric Dit liéu phan tich

o A o 'H-NMR (400 MHz, CDCls) §: 8,36 (d, 1H, J

© ”J%/ﬁ jﬁH = 8,4 Hz), 7,87 (d, 1H, J = 1,2 Hz), 7,71 (dd,
ﬂ §° 1H,J=84,)=1,8 Hz),7,39 (t, 1H, ] = 6,0
Hz), 4,75 (s, 1H), 3,51-3,57 (m, 2H), 2,63 (d,
2H, T = 6,8 Hz), 1,95-2,01 (m, 2H), 1,77-
1,81 (m, 1H), 1,62-1,68 (m, 5H), 1,32 (s,
5H), 1,29 (s, 9H), 1,10-1,26 (m, 3H), 0,83-
0,92 (m, 2H). MS 618,2 (M+1)"

9/1

'H-NMR (400 MHz, CDCl3) &: 8,37 (d, 1H, J
= 8,4 Hz), 7,88 (s, 1H), 7,72 (dd, 1H, T = 8.0,
7 J=1,6 Hz), 7,45 (d, 1H, J = 7,6 Hz), 4,78-
Ll 2 4,84 (m, 1H), 4,73 (s, 1H), 3,21-3,24 (m,
o2 NJ{N’@ jg'* 1H), 2,79-2,83 (m, 2H), 2,65 (d, 2H), 2,51-
O})\Q;so " 2,56 (m, 2H), 1,62-1,68 (m, 6 ), 1,29 s,
9H), 1,11-1,26 (m, 3H), 0,84-0,93 (m, 2H).
MS 602,2 (M+1)*

'H-NMR (400 MHz, CDCls) &: 8,35 (d, 1H, J
HoJ§b jg voT 8,4 Hz), 7,87 (s, 1H), 7,68-7,76 (m, 2H),

9/3 N/ M 4,72 (s, 1H), 3,63 (d, 2H, T = 6,4 Hz), 2,64
//\\O
ok’ (d,2H, T=72 Hz), 1,44-1,64 (m, 6H), 1,34
(s, 6H), 1,29 (s, 9H), 1,09-1,25 (m, 3H),
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Dir liéu phén tich
0,83-0,92 (m, 2H). MS 604,2 (M+1)*

'H-NMR (400 MHz, CD;0D) §: 0,77-0,80
(m, 2H), 0,88-0,95 (m, 4H ), 1,12-1,23 (m,
3H), 1,43 (s, 3H), 1,54 (s, 6H), 1,64-1,67 (m,
5H), 1,79-1,89 (m, 1H), 2,48-2,56 (m, 2H),
2,61-2,70 (m, 4H), 3,05-3,13 (m, 1H), 4,68-
4,76 (m, 1H), 7,18 (t, T = 2,0 Hz, 1H), 7,36
(t, 7=2,0 Hz, 1H), 7,36 (t,J = 2,0 Hz, 1H).
MS 511,3 (M+1)*

'H-NMR (400 MHz, CDCls) §: 0,78-0,80 (m
2H), 0,86-0,94 (m, 4H), 1,10-1,23 (m, 3H),
1,44 (s, 3H), 1,54 (s, 6H), 1,64-1,68 (m, SH),
1,74-1,85 (m, 1H), 2,50-2,52 (m, 2H), 2,65
(d,J=7,2 Hz, 2H), 2,80-2,84 (m, 2H), 3,11
(s, 3H), 3,15-3,23 (m, 1H), 4,77-4,87 (m,
1H), 7,16 (t, ] = 1,6 Hz, 1H), 7,25 (t, T = 1,6
Hz, 1H), 7,30 (d, ] = 1,6 Hz, 1H), 7,50 (d, J
= 8,0 Hz, 1H). MS 525,3 (M+1)".

2

'H-NMR (400 MHz, CDCls) &: 7,66 (t, J =
1,6 Hz, 1H), 7,45-7,38 (m, 2H), 7,38 (d, J =
1,6 Hz, 1H), 5,89 (s, 1H), 4,83-4,77 (m, 1H),
3,24-3,18 (m, 1H), 2,85-2,80 (m, 2H), 2,58
(d, 2H, J = 6,4 Hz), 2,55-2,47 (m, 2H), 1,82-
1,52 (m, 6H), 1,49 (m, 9H), 1,44 (s, 3H),
1,27-1,12 (m, 3H), 0,93-0,88 (m, 6H). MS

-196-



917

9/8
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Cau truc
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Dit liéu phéan tich
552,3 (M+1)*

'H-NMR (400 MHz, CDCl3) §: 7,85 (t, J =
1,6 Hz, 1H), 7,52 (t, ] = 1,6 Hz, 1H), 7,46-
7,44 (m, 2H), 5,90 (s, 1H), 4,84-4,78 (m,
1H), 3,21-3,18 (m, 1H), 2,86-2,80 (m, 2H),
2,62 (d, 2H, J = 6,4 Hz), 2,55-2,48 (m, 2H),
1,83-1,66 (m, 6H), 1,49 (s, 9H), 1,37 (s, 9H),
1,34-1,09 (m, 3H), 0,94-0,86 (m, 2H). MS
554,3 (M+1)*

'H-NMR (400 MHz, CDCls) 8: 7,50 (s, 1H),
7,43-7,44 (m, 3H), 4,78-4,84 (m, 1H), 3,19-
3,23 (m, 1H), 2,82-2,85 (m, 2H), 2,60 (d,
2H), 2,50-2,56 (m, 2H), 1,79-1,84 (m, 1H),
1,63-1,68 (m, 5H), 1,46 (s, 3H), 1,11-1,28
(m, 3H), 0,85-0,94 (m, 6H). MS 521,2
(M+1)".

'H-NMR (400 MHz, CDCls) §: 7,42 (m, 1H),
7,24 (s, 1H), 7,18 (s, 1H), 7,13 (s, 1H), 4,81-
4,75 (m, 1H), 3,21-3,18 (m, 1H), 2,84-2,80
(m, 2H), 2,62 (d, J = 5,6 Hz, 2H), 2,55-2,47
(m, 2H), 1,81-1,78 (m,1H), 1,66-1,55 (m,
5H), 1,42 (s, 3H), 1,31-1,17 (m, 3H), 0,90-
0,78 (m, 6H). MS 487,2 (M+1)*
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# Céu triic Dit liéu phan tich
"H-NMR (CDCls, 400 MHz) 8: 0,77-0,80 (m,
2H), 0,83-0,93 (m, 4H), 1,12-1,25 (m, 4H),

o 1,43 (s, 3H), 1,60 (s, 6H), 1,64-1,66 (m, SH),
”OJ}:L o 1,69-1,83 (m, 1H), 2,46-2,53 (m, 2H), 2,64
9/10 N#s (d, J=7,2 Hz, 2H), 2,74-2,82 (m, 2H), 2,95-
N

3,02 (m, 1H), 4,62-4,69 (m, 1H), 7,16 (t, J =

1,6 Hz, 1H), 7,30.(t, T = 1,6 Hz, 1H), 7,43 (t,

J=1,6 Hz, 1H), 8,00 (d, J = 8,0 Hz, 1H). MS
511,3 (M+1)*

OH

'"H-NMR (400 MHz, CD;0OD) &: 0,76-0,84
(m, 2H), 1,06-1,20 (m, 4H), 1,23 (s, 9H),
oh 1,55-1,62 (m, 5H), 1,76-1,80 (m, 1H), 2,12-
. D\” er o 220 (m, 2H), 2,51-2,58 (m, 4H), 2,64-2,69
N M (m, 2H), 2,83-2,87 (m, 2H), 3,08-3,13 (m,
Q))\g °° 1H), 3,48-3,54 (m, 1H), 4,73-4,78 (m, 1H),
7,33 (d, ] = 8,0 Hz, 1H), 7,83 (d, J = 8,4 Hz,
1H). MS 574,3 [M+1]*

Viduy 10

10
N-(4-Amin-3,3-dimetyl-4-oxobutyl)-5-(4-(N-(tert-butyl)sulfamoyl)-3-
(triflometyl)phenyl)-4-(xyclohexylmetyl)thiazol-2-carboxamit (10)

Dung dich ctia hop chéat 9/1 (90 mg, 0,15 mmol) trong DMF kho6 (2 mL)

dugc bd sung HATU (86 mg, 0,23 mmol) va DIPEA (48 mg, 0,38 mmol). Hon
hop duogc khudy trong 60 phit va sau d6, NH4Cl (10 mg, 0,18 mmol) dugc bd
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sung. Hon hop phan tmg duoc khudy qua dém, duoc t6i véi nude va dugc chiét
v6i EA. Lép hitu co duoc rira v6i nude mudi, duoc séy qua NaySO4, duoc loc,
dugc bay hoi va dugc tinh ché bdi HPLC didu ché thu duoc hop chit 10 (17 mg,
19%) 14 chét rin mau tring. "H-NMR (400 MHz, CDCl;) &: 8,36 (d, 1H, J = 8,0
Hz), 7,88 (s, 1H), 7,71 (dd, 2H, J = 8,0, J = 1,6 Hz), 7,46 (t, 1H, ] = 5,6 Hz),
6,10 (br s, 1H), 5,28 (br s, 1H), 4,72 (s, 1H), 3,49-3,55 (m, 2H), 2,63 (d, 2H, J =
6,8 Hz), 1,93-2,00 (m, 2H), 1,79-1,82 (m, 1H), 1,62-1,65 (m, 5H), 1,29 (m,
15H), 1,10-1,25 (m, 3H), 0,88-0,93 (m, 2 H). MS 617,3 (M+1)".

Vi du 10/1 dén 10/4

Cac vi du sau day dugc diéu cheé tir cic axit twong ing qua su noi amit

tuong tu nhu dugc moé ta trong vi du 10:

# CAu tric Dit liéu phan tich
™ X o 'H-NMR (400 MHz, CDCl;) &: 8,36 (d, 1H, J
0 H#s %H = 8,0 Hz), 7,87 (s, 1H), 7,71 (dd, 1H, J = 8.4,
N _/

$o  T=1,6Hz), 7,46 (t,J = 6,0 Hz, 1H), 6,02 (br
s, 1H), 4,71 (s, 1H), 3,46-3,51 (m, 1H), 2,78
(d, 3H, ] = 4,8 Hz), 2,63 (d, 2H, J = 7,2 Hz),
1,92-1,96 (m, 2H), 1,81-1,84 (m, 1H), 1,50-
1,67 (m, SH), 1,28-1,10 (m, 18H), 0,86-0,93
(m, 2H). MS 631,3 (M+1)* |

10/1

'H-NMR (300 MHz, CDCl;) §: 0,83-0,92 (m,
) 6H), 1,09-1,27 (m, 3H), 1,36-1,41 (m, 2H),
OQ . "\ 1,44 (s, 3H), 1,62-1,79 (m, 8H), 2,32-2,47
N HN

10/ TN °  (m,4H), 2,61 (d,J = 6,9 Hz, 2H), 3,14-3,18
(m, 4H), 4,20-4,26 (m, 1H), 6,86 (s, 1H),
7,22-7,23 (m, 1H), 7,44 (s, 1H), 7,55 (s, 1H),
7,68 (s, 1H). MS Found: 595,7 (M+1)*
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i Céu triic | Dir liéu phan tich
'H-NMR (300 MHz, CDCL;) §: 0,83-0,92 (m,
6H), 1,12-1,27 (m, 3H), 1,43 (s, 3H), 1,56 (s,
OSQ ey 6H), 1,61-1,80 (m, 6H), 1,89-1,93 (m, 3H),
o Lo M 230248 (m, 4H), 2,62 (d, 1= 6.9 Hz, 2H),
N 3,14-3,19 (m, 4H), 3,94-3,98 (m, 2H), 4,23-
4,27 (m, 1H), 7,23 (d, J = 8,4 Hz, 1H), 7,49
(s, 1H), 7,53 (t, J= 1,8 Hz, 1H), 7,70 (t, ] =
1,8 Hz, 1H). MS 616,3 (M+1)*
'H-NMR (300 MHz, CDCl3) 8: 0,84-0,91 (m,
6H), 1,09-1,32 (m, 4H), 1,45 (s, 3H), 1,77 (s,
OQ . S0P 5H), 2,29-2,49 (m, 4H), 2,62 (d, 1 = 6,9 Hz,
10/4 T s ©  2H),3,14-3,15 (m, 4H), 4,23-4,25 (m, 1H),
4,59 (d, 7= 6,3 Hz, 2H), 4,86 (d, ] = 6,3 Hz,
2H), 6,47 (s, 1H), 7,22 (s, 1H), 7,41 (s, 1H),
7,54 (s, 1H), 7,68 (s, 1H). MS 600,3 (M+1)*

Vidu 11

Budce 1: Xyclohexyl 2-bromoaxetat (11a)

Néu xyclohexyl axetat xit ly v6i Br, trong MeOH, hop chét 11a c6 thé thu

duoc.

Budc 2: Etyl 4-(xyclohexyloxy)thiazol-2-carboxylat (11b)

Néu Hop chét 11a x& ly véi etyl 2-amin-2-thioxoaxetat trong etanol tuong

tu nhu duge moé ta trong vi du 6, budce 2, hop chit 11b c6 thé thu duoc.
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Budc 3: 5 -(3-(tert—Butyl)-4-(N-(tert—butyl)sulfamoyl)phenyl)-4-
(xyclohexyloxy)-N-(tetrahydro-2 H-pyran-4-yl)thiazol-2-carboxamit (11)

Néu duoc xu ly v6i hop chit 11b trong tu nhu dugc mo6 ta trong vi du 6,
budc 3 dén 6, hop chat 11 ¢6 thé thu duge.
Vidu 12

SToNp'Y

S

o) N’|S
H N_/

12

Budce 1: 4-(Xyclohexylmetyl)thiazol-2-amin (12a)

Dung dich cua 1-bromo-3-xyclohexylpropan-2-on (2,8 g, 12,8 mmol) va
thiourea (1,07 g, 14,1 mmol) trong EtOH (20 mL) dugc cho ngugc dong trong 4
gi0, dugc cb dic va duge chia tach gitta DCM va NaHCO; b3o hoa. Lép hitu co
duoc rira véi nude mudi, duge séy qua NaySOy, dugc loc, duoc cd dic va tinh
ché béi CC (PE/EA = 3/1) thu dugc hop chat 12a (1,1 g, 44%) 14 chét rén mau
vang.

Budc 2: 5-Bromo-4-(xyclohexylmetyl)thiazol-2-amin (12b)

Dung dich ctia hop chét 12a (1,0 g, 5,1 mmol) trong MeCN (10 mL) dugc
bb sung NBS (1,1 g, 6,1 mmol) va dung dich dugc khudy qua dém & nhiét do
trong phong, dugc pha lodng v6i NaHCO; bio hoa va duge chiét véi EA. Lop
hitu co dugc rira lién tiép véi nude va nude mudi, dugc sdy qua Na,SOy, duoc
loc va duge ¢ dic thu dugc hop chit thé 12b (1,14 g, 81%) 1a chét rén mau
vang nhat.

Budc 3: 2,5-Dibromo-4-(xyclohexylmetyl)thiazol (12¢)

Dung dich ctia hop chat 12b (1,14 g, 4,1 mmol) trong MeCN (15 mL)
dugc bd sung CuBr; (1,37 g, 6,1 mmol) va isoamy] nitrit (900 mg, 7,65 mmol) &
0°C va dung dich dugc khuéy ¢ nhiét d¢ nay trong 1 gio, duoc ¢6 dic va dugc

pha lodng v6i nuéce. Pha chira nude dugc chiét véi EA va 16p hitu co dugce rira
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lién tiép v6i nude va nude mudi, duogc sy qua Na;SOy, dugce loc, duge cb dic
va tinh ché bsi CC (PE/EA = 5/1) thu dugc hop chét 12¢ (800 mg, 57%) 1a diu
mau dé nau.
Budc 4: 5-Bromo-4-(xyclohexylmetyl)thiazol-2-sulfonamit (12d)

Dung dich cta hop chét 12¢ (3,1 g, 9,14 mmol), BnSH (1,7 g, 13,7 mmol)
va K,COs (2,52 g, 18,3 mmol) trong DMF (30 mL) duoc khudy & 60°C trong 2
gi0, 1am mat t6i nhiét do trong phong, dugce pha lodng véi nudc va duoc chiét
véi EA (3 1an). Cac 16p hitu co héa hop duoc rira lién tiép véi nude (3 1an) va
nuée mubi hai 14n, duoc séy qua NaxSOy, dugce loc va dugce ¢b dic thu dugce can.
Cin nay duoc bd sung CCly (15 mL) va nuée (1,5 mL) va dung dich duoc khudy
trong 1 phut. Cl, duge tao bong béng qua hé théng trong 30 phut. Lép hitu co
duoc tach, duogc rira véi nude, dugc siy qua NaySOq4, dugc loc va duoc cb dic
thu dugc cdn. Cén nay duoc hoa tan trong THF (10 mL) va sau d6, 20% NH;OH
chtra nuée (5 mL) duge bd sung. Dung dich dugc khudy & nhiét do trong phong
qua dém, duoc cd dic va duoc chiét véi EA. Lép hitu co dugc tach, dugce rira
vO1 nuoc, duoc séy qua NaySO4, dugce loc, duge c¢d dic va tinh ché béi CC

(PE/EA = 2/1) thu dugc hop chat 12d (1,3 g, 42%) 1a chét rin mau nau.

Budc 5: Benzyl (5-bromo-4-(xyclohexylmetyl)thiazol-2-yl)sulfonylcarbamat
(12e)

Dung dich ctia hop chét 12d (550 mg, 2,0 mmol) va NEt; (404 mg, 7,0
mmol) va DIPEA (3,09 g, 4,0 mmol) trong THF (10 mL) dugc bd sung Cbz-Cl
(525 mg, 3,0 mmol) & 0°C duéi nito va dung dich dugc khudy & nhiét do trong
phong trong 3 gid, dugc rét vao nudc va duge chiét hai 1an véi EA. Cac 16p hitu
co hoéa hop dugc rira lién tiép v6i nude va nude mubdi, dugc sdy qua Na,SOq,
duoc loc, dugc ¢ dic va tinh ché béi CC (PE/EA = 3/1) thu duoc hop chét 12e
(230 mg, 28%) 1a chat rén mau vang.

Budc 6: Benzyl (5-(3-(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-yl)sulfonylcarbamat (12)
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Dung dich ctia hop chit 12e (400 mg, 0,98 mmol), hop chat P2 (458 mg,
1,46 mmol), K,COs (552 mg, 4,0 mmol) va Pd(PPh3)Cl, (40 mg) trong hon hop
ctia EtOH (3 mL), toluen (6 mL) va nuéc (3 mL) dugc khudy & 90°C qua dém
duéi nito, dugc ¢ dic, dugc rét vao nude va duogc chiét véi EA. Lép hitu co
duoc rira lién tiép v6i nude va nude mudi, duogc séy qua Na,SOy4, duogc loc, duoc
cd dic va tinh ché bsi CC (PE/EA = 1/ 1) thu dugc hop chit 12 (200 mg, 35%) la
chét ran mau trang. 'H-NMR (CDCls, 400 MHz) §: 0,78-0,80 (m, 2H), 0,84-0,90
(m, 4H), 1,11-1,15 (m, 3H), 1,24-1,27 (m, 1H), 1,31 (s, 9H), 1,47 (s, 3H), 1,58-
1,61 (m, 5H), 1,66-1,73 (m, 1H), 2,59 (d, J = 6,8 Hz, 2H), 5,00 (s, 2H), 7,06 (s,
1H), 7,23 (s, 1H), 7,28-7,33 (m, 6H). MS 581,3 (M+1)".

Budce 6: 5-(3-(fert-Butyl)-5-(1-metylxyclopropyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-sulfonamit (13)

Dung dich ctia hop chat 12 (130 mg, 0,22 mmol) va 10% Pd/C (50% ud6t,
15 mg) trong MeOH (5 mL) duoc khudy qua dém & nhiét do trong phong dudi
H, khi, dugc ¢d dc va tinh ché béi HPLC didu ché thu duge hop chit 13 (25
mg, 25%) 1a chét rdn mau trang. 'H-NMR (300 MHz, CDCls) §: 7,33 (t, 1H, J =
1,7Hz), 7,21 (t, 1H, J = 1,7 Hz), 7,09 (t, 1H, J = 1,7 Hz), 5,56 (s, 2H), 2,66 (d,
2H, J = 6,9 Hz), 1,76-1,81 (m, 1H), 1,63-1,68 (m, 5H), 1,43 (s, 3H), 1,34 (s,
9H), 1,13-1,22 (m, 3H), 0,76-0,96 (m, 6H). MS 447,1 (M+1)".

Vi du 13/1 dén 13/3

Céc vi du sau diy duoc didu ché twong tu nhu trong vi du 12:

# CAu tric Dit liéu phan tich
H%SOY ] 0 'H-NMR (300 MHz, CDCl;) &: 8,24 (d, 1H, J
2 | =
N Hﬁ% = 8,1 Hz), 7,67 (d, 1H, J = 0,9 Hz), 7,32 (d,

1H, J = 7,5 Hz), 5,40 (s, 2H), 4,64 (s, 1H),
2,68 (d, 2H, J = 6,9 Hz), 1,79-1,82 (m, 1H),
1,59-1,64 (m, 14H), 1,34 (s, 9H), 1,13-1,26
(m, 3H), 0,81-0,92 (m, 2 H). MS 5282

131
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Dit liéu phan tich
(M+1)"

'"H-NMR (CDCl, 400 MHz) §: 0,86-0,92 (m,
2H), 1,09-1,15 (m, 3H), 1,18-1,29 (m, 10H),
1,64-1,67 (m, 5H), 1,75-1,85 (m, 1H), 2,66
(d, J = 6,8 Hz, 2H), 4,75 (s, 1H), 5,35 (s,
2H), 7,72 (d, T = 8,4 Hz, 1H), 7,87 (s, 1H),
8,39 (d, J = 8,4 Hz, 1H). MS 540,2 (M+1)*

'"H-NMR (300 MHz, CDCL) 8: 0,62-0,66 (m,
2H), 0,90-1,03 (m, 3H), 1,23 (s, 9H), 1,44-
1,55 (m, 6H), 2,38 (br s, 2H), 4,68 (s, 1H),
5,30 (brs, 1H), 7,52 (d, T = 7,5 Hz, 1H),
7,61-7,63 (m, 1H), 7,70-7,76 (m, 2H), 8,36
(d,J=7,5Hz, 1H), 8,70 (d, J = 8,7 Hz, 1H).
MS 522,2 [M+1]*

Budce 1: Benzyl(naphtalen-1-yl)sulfan (14a)

Huyén pht ctia naphtalen-1-thiol (40 g, 0,25 mol) va K,CO; (138 g, 1,00
mol) trong DMF (150 mL) dugc b6 sung BnBr (85,5 g, 0,50 mol) va huyén phu

duoc khuéy ¢ 45°C qua dém, lam mat t&i nhiét do trong phong, dugc loc va

phén loc dugc rira véi EA. Pha hitu co hoéa hop dugc cb dic va tinh ché bai CC
(PE) thu dugc hop chét 14a (59 g, 94%) 13 chét rin mau vang.
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Budc 2: Benzyl(4-bromonaphtalen-1-yl)sulfan (14b)

Dung dich ctia hop chét 14a (59 g, 236 mmol) trong CCL (500 mL) duogc
bd sung NBS (160 g, 1,00 mol) ¢ -78°C va dung dich dugc khudy & nhiét do nay
trong 1 gio, dugc t6i voi nuéc va duge khudy & nhiét do trong phong trong 1
gio. Lép hitu co duoc rira voi nude va nude mudi, duge sdy qua Na;SOy4, duoc
loc, duge co dic va tinh ché boi CC (PE) thu dugc hop chit tho 14b (18 g, 23%)

1a chat ran mau do nhat.

Budec 3: Etyl 5-(4-(benzylthio)naphtalen-1-yl)-4-(xyclohexylmetyl)thiazol-2-
carboxylat (14c)

Dung dich ctia hop chat 14b (2,34 g, 7,10 mmol), etyl 4-
(xyclohexylmetyl)thiazol-2-carboxylat (1,80 g, 7,10 mmol), KOAc (1,39 g, 14,2
mmol), PPh; (2,05 g, 7,80 mmol) va Pd(OAc), (160 mg, 0,71 mmol) trong dung
dich cua DMF (30 mL) dugc gia nhiét ¢ 110°C qua dém, [am mét t6i nhiét do
trong phong, dugc pha lodng véi EA va nuée. Pha hitu co duoc rira v6i nude va
nuéc mudi, duoc séy qua Na;SOs, dugce loc, duge co6 dic va tinh ché béi CC

PE/EA = 10/1) thu dugc hop chét 14¢ (1,40 g, 39%) 1a chit rin mau tring.
op g g

Budce 4: Etyl 5-(4-(closulfonyl)naphtalen-1 -y1)-4-(xyclohexylmetyl)thiazol-2-
carboxylat (14d)

Dung dich d4 lanh ctia hgp chat 14¢ (1,40 g, 2,79 mmol) trong AcOH (15
mL) dugc bd sung dung dich cta Cl, trong AcOH (~1M, 10 mL, 10 mmol) va
dung dich dugc cho gia nhiét & nhiét d6 trong phong va duoc khudy qua dém,
dugc t6i v6i nude va duogc chiét hai 1an véi Et,O. Cac 16p hitu co héa hop duoge
rira véi nude va nude mudi, duoc séy qua NaySOy, dugc loc, dugce cd dic va tinh
ché béi CC (PE/EA =10/1) thu duoc hop chat 14d (550 mg, 41%) 13 diu mau
vang nhat.

Budc 5: Etyl 5-(4-(NV-(1-cyanoxyclopropyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclohexylmetyl)thiazol-2-carboxylat (14e)
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Dung dich ctia hgp chét 14d (150 mg, 0,314 mmol) va DIEA (129 mg,
1,00 mmol) trong DCM khd (2 mL) duge bd sung 1-aminxyclopropancacbonitril
(33 mg, 0,40 mmol) & 0°C va dung dich dugc khudy & nhiét do nay qua dém,
dugc ria voi nude va nude mudi, dugc sy qua Na,SOs, dugc loc, duge co dic
vi tinh ché béi CC (PE/EA = 6/1) thu dugc hop chét 14e (101 mg, 61%) 1a chat

rdn mau trang.

Budc 6: N-(1-Cyanoxyclopropyl)-4-(4-(xyclohexylmetyl)-2-(7,7-dioxido-7-thia-
2-azaspiro[3,5]nonan-2-cacbonyl)thiazol-5-yl)naphtalen-1-sulfonamit (14)

Hop chit 14e dugc x4 phong hoéa va sau d6, dugc nbi véi amin 7-thia-2-
aza-spiro[3,5] nonan 7,7-dioxit thich hop, thu dugc hop chat 14 (27%) 1a chét
ran mau tréng. '"H-NMR (CDCl;, 300 MHz) 5: 0,68-0,74 (m, 2H), 0,98-1,21 (m,
3H), 1,25 (s, 2H), 1,38 (s, 2H), 1,48-1,56 (m, 6H), 2,34-2,36 (m, 2H), 2,46 (s,
4H), 3,08 (br s, 4H), 4,06 (s, 2H), 4,55 (s, 2H), 5,65 (s, 1H), 7,60 (t, J = 7,8 Hz,
2H), 7,76 (t, J = 8,4 Hz, 2H), 8,45 (d, J = 7,8 Hz, 1H), 8,68 (d, J = 8,4 Hz, 1H).
MS 653,2 (M+1)".

Vi du 14/1 d&n 14/7

Céc vi du sau day dugc diéu ché tuong tu nhu trong vi du 14:

# CAu tric Dit liéu phén tich
g::sQCN J{;S ~ 'H-NMR (CDCls, 300 MHz) §: 0,59-0,74
O~ 2 (m, 2H), 0,97-1,07 (m, 3H), 1,20 (s, 6H),
‘ HN'>%0H 1,38 (s, 2H), 1,53-1,68 (m, 6H), 2,32-2,36
(m, 2H), 2,46-2,47 (m, 4H), 3,07-3,09 (m,
14/1 4H), 3,47 (s, 2H), 4,06 (s, 2H), 4,55 (s, 2H),

5,05 (s, 1H), 7,51 (d, J = 7,5 Hz, 1H), 7,55-
7,61 (m, 1H), 7,70-7,74 (m, 2H), 8,35 (d, J =
7,5 Hz, 1H), 8,71 (d, ] = 5,7 Hz, 1H). MS
660,2 (M+1)*
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Dir liéu phéan tich
'H-NMR (CDCl3, 300 MHz) §: 0,68-0,71
(m, 2H), 1,03-1,10 (m, 3H), 1,18 (s, 6H),
1,26 (s, 2H), 1,51-1,52 (m, 3H), 1,55-1,58
(m, 1H), 2,33-2,36 (m, 2H), 2,44-2,48 (m,
4H), 3,05 (s, 2H), 3,06-3,10 (m, 4H), 3,15 (s,
3H), 4,05 (s, 2H), 4,55 (s, 2H), 5,23 (s, 1H),
7,49 (d, J = 5,7 Hz, 1H), 7,51-7,56 (m, 1H),
7,68-1,72 (m, 2H), 8,34 (d, J = 7,8 Hz, 1H),
8,69 (d, ] =5,7Hz, 1H). MS 674,2 (M+1)*

'H-NMR.(CDCl;, 300 MHz) §: 0,68-0,71
(m, 2H), 1,03-1,10 (m, 3H), 1,13 (s, 2H),
1,51-1,52 (m, 3H), 1,58-1,71 (m, 1H), 2,33-
2,36 (m, 2H), 2,45-2,49 (m, 4H), 3,07-3,11
(m, 2H), 3,84-3,89 (m, 2H), 4,07 (s, 2H),
4,22-4,36 (m, 3H), 4,55 (s, 2H), 5,68-5,72
(m, 1H), 7,53 (d, J = 7,5 Hz, 1H), 7,59-7,64
(m, 1H), 7,73-7,77 (m, 2H), 8,31 (d, J = 7,5
Hz, 1H), 8,67 (d, J = 8,4 Hz, 1H). MS 692,2
(M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,67-0,72
(m, 2H), 1,05-1,08 (m, 3H), 1,16-1,25 (m,
2H), 1,57-1,69 (m, 4H), 2,35-2,37 (m, 2H),
2,45-2,49 (m, 4H), 3,07-3,10 (m, 4H), 3,23-
3,26 (m, 4H), 3,72-3,75 (m, 4H), 4,06 (s,
2H), 4,55 (s, 2H), 7,52 (d, ] = 7,5 Hz, 1H),
7,56-7,62 (m, 1H), 7,68-7,72 (m, 2H), 8,24
(d,J=7,5Hz, 1H), 8,85 (d, J = 7,8 Hz, 1H).
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MS 658,2 M+1)*

'H-NMR (CDCL, 300 MHz) §: 0,67-0,72
(m, 2H), 1,05-1,08 (m, 3H), 1,16-1,25 (m,
2H), 1,51-1,60 (m, 4H), 2,35-2,37 (m, 2H),
2,46-2,47 (m, 4H), 2,68-2,70 (m, 3H), 3,06-
3,09 (m, 4H), 4,06 (s, 2H), 4,55 (s, 2H),
4,65-4,68 (m, 1H), 7,50-7,58 (m, 2H), 7,69-
7,73 (m, 2H), 8,29 (d, J = 7,2 Hz, 1H), 8,75
(d, T =8,7 Hz, 1H). MS 602,2 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,57-0,69
(m, 2H), 0,76 (t, J = 7,2 Hz, 3H), 0,95-1,09
(m, 3H), 1,15 (s, 6H), 1,47-1,73 (m, 8H),
2,29-2,38 (m, 2H), 2,50-2,61 (m, 2H), 2,82
2,90 (m, 2H), 3,18-3,28 (m, 1H), 4,67 (s,
1H), 4,82-4,90 (m, 1H), 7,51 (d,J = 7,5 Hz,
1H), 7,55-7,60 (m, 2H), 7,69-7,74 (m, 2H),
8,35 (d,J =7,8 Hz, 1H), 8,69 (d, ] = 9,0 Hz,
1H). MS 598,3 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,59-0,70
(m, 2H), 1,00-1,13 (m, 3H), 1,25 (s, 6H),
1,48-1,57 (m, 5H), 1,71-1,75 (m, 3H), 2,35
(br's, 2H), 2,50-2,60 (m, 2H), 2,82-2,88 (m,
2H), 3,19-3,26 (m, 1H), 3,85 (t,J = 5,7 Hz,
1H), 4,82-4,89 (m, 1H), 6,23 (s, 1H), 7,49-
7,59 (m, 3H), 7,68-7,73 (m, 2H), 8,35 (d, J =
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# CAu trac Dit liéu phén tich
7,5 Hz, 1H), 8,69 (d, J = 8,7 Hz, 1H). MS
614,3 (M+1)"

Vidu15vaVidul6

Dung dich cta hop chét 6/14 (250 mg, 0,45 mmol) trong DCM (10 mL)
duge b6 sung m-CPBA (102 mg, 0,50 mmol) va dung dich dugc khudy & nhiét
do trong phong trong 30 phit, dugc t6i v6i Na,SO; chira nude va duogc chiét véi
EA (3 1an). Cac 16p hitu co hoéa hop dugc rira véi nude va nude mubdi, dugce siy
qua Na;SO4, dugce loc, dugc c¢b dic va tinh ché bdi HPLC diéu ché thu dugc hop
chét 15 (35 mg, 14%) 1a chit rin mau tring va hop chét 16 (33 mg, 12%) 1a chét
rdn mau trang. P6i v6i hop chit 15: 'H-NMR (CDCls, 300 MHz) §: 0,64-0,68
(m, 2H), 0,92-1,18 (m, 2H), 1,25 (s, 9H), 1,48-1,53 (m, 7H), 2,36 (br s, 2H),
3,40 (td, J = 3,0 Hz, 9,6 Hz, 2H), 4,23 (td, J = 3,0 Hz, 7,8 Hz, 2H), 4,64 (s, 1H),
7,51 (d, J = 7,8 Hz, 1H), 7,57-7,60 (m, 1H), 7,65-7,74 (m, 3H), 8,35 (d, ] = 7.5
Hz, 1H), 8,69 (d, J = 8,4 Hz, 1H). MS 574,2 [M+1]*. Pbi v6i hop chit 16: 'H-
NMR (CDCls, 300 MHz) §: 0,62-0,66 (m, 2H), 0,88-1,14 (m, 2H), 1,22 (s, 9H),
1,46-1,52 (m, 7H), 2,34 (br s, 2H), 4,22-4,28 (m, 2H), 4,61-4,70 (m, 4H), 4,91-
4,93 (m, 1H), 7,51 (d, J = 7,5 Hz, 1H), 7,58-7,60 (m, 1H), 7,68-7,74 (m, 2H),
7,83 (d, J = 6,9 Hz, 1H), 8,36 (d, ] = 7,5 Hz, 1H), 8,69 (d, ] = 8,4 Hz, 1H). MS
590,2 [M+17".

Vi du 15/1 dén 15/9

Céc vi du sau ddy dugc diéu ché tuong tu nhu trong vi du 15:
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Dt liéu phan tich
"H-NMR (CDCls, 300 MHz) é: 0,82-0,86 (m,
2H), 1,12-1,20 (m, 3H), 1,27 (s, 10H), 1,58-
1,67 (m, SH), 1,70 (s, 6H), 1,73-1,77 (m,
1H), 2,63 (d, J = 17,5 Hz, 2H), 3,54-3,62 (m,
2H), 4,38-4,39 (m, 1H), 5,33-5,35 (m, 1H),
6,25-6,26 (m, 1H), 7,36-7,39 (m, 2H), 7,57
(d, J=6,6 Hz, 1H), 8,25 (d, J = 9,0 Hz, 1H).
MS 582,2 (M+1)"

'H-NMR (CDCls, 300 MHz) §: 0,85-0,89 (m,
2H), 1,16-1,25 (m, 3H), 1,28 (s, 9H), 1,58-
1,64 (m, SH), 1,70 (s, 6H), 1,75-1,81 (m,
1H), 2,65 (d, J = 7,2 Hz, 2H), 3,33-3,42 (m,
2H), 4,18-4,25 (m, 2H), 4,38-4,40 (m, 1H),
4,61-4,64 (m, 1H), 6,25-6,26 (m, 1H), 7,36-
7,39 (m, 2H), 7,59 (d, J = 8,1 Hz, 1H), 8,23-
8,26 (m, 1FH). MS 582,2 (M+1)*

'H-NMR (CDCls, 300 MHz) &: 0,84-0,87 (m,
2H), 1,14-1,25 (m, 3H), 1,27 (s, 12H), 1,59-
1,64 (m, SH), 1,70 (s, 6H), 1,74-1,80 (m,
1H), 2,65 (d, J = 7,2 Hz, 2H), 4,19-4,25 (m,
2H), 4,60-4,67 (m, 1H), 4,88-4,90 (m, 1H),
7,36-7,39 (m, 1H), 7,78 (d, J = 7,2 Hz, 1H),
8,25 (d, J = 9,0 Hz, 1H). MS 598,2 (M+1)*

'H-NMR (300 MHz, CDCl) &: 0,65-0,83 (m,
2H), 1,04-1,25 (m, 3H), 1,28 (s, 9H), 1,53-
1,55 (m, 4H), 1,71-1,77 (m, 1H), 2,42 (d, ] =
7.2 Hz, 2H), 4,19-4,25 (m, 2H), 4,59-4,69
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Dt liéu phén tich
(m, 2H), 4,87-4,91 (m, 1H), 5,07 (s, 1H),
7,38 (d,J =8,1 Hz, 1H), 7,77 (d, ] = 9,3 Hz,
1H), 8,14 (d, J = 8,1 Hz, 1H). MS 608,1
M+1)*

'H-NMR (300 MHz, CDCl5) : 0,76-0,83 (m,
2H), 1,06-1,26 (m, 3H), 1,28 (s, 9H), 1,54-
1,63 (m, 4H), 1,71-1,76 (m, 1H), 2,23-2,27
(m, 2H), 2,42 (d, T = 7,5 Hz, 2H), 3,40-3,48
(m, 2H), 4,19-4,25 (m, 2H), 4,63-4,66 (m,
1H), 5,11 (s, 1H), 7,37 (d, ] = 8,4 Hz, 1H),
7,68 (d,J =7,8 Hz, 1H), 8,13 (d, J = 8,4 Hz,
1H). MS 592,1 (M+1)*

TH-NMR (300 MHz, CDCl;) 3: 0,77-0,83 (m,
2H), 1,10-1,20 (m, 3H), 1,28 (s, 9H), 1,53-
1,77 (m, SH), 2,40 (d, T = 6,9 Hz, 2H), 4,43
(s, 4H), 4,48 (s, 2H), 4,99 (s, 2H), 5,08 (s,
1H), 7,37 (d, T = 6,3 Hz, 1H), 8,12 (d, T = 6,0
Hz, 1H). MS 634,1 (M+1)*

'H-NMR (300 MHz, CDCls) 8: 0,75-0,79 (m,
2H), 1,15-1,19 (m, 3H), 1,28 (s, 9H), 1,52-
1,63 (m, 6H), 2,42 (d, J = 6,9 Hz, 2H), 3,22
(s, 3H), 5,00 (d, J = 6,6 Hz, 2H), 5,07 (s,
1H), 7,39 (d, ] = 8,4 Hz, 1H), 8,00-8,03 (m,
1H), 8,14 (d, J = 8,4 Hz, 1H), 8,25 (s, 1H).
MS 679,1 [M+1]*
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# CAu tric | Dit liéu phan tich
'H-NMR (300 MHz, CDCI;) &: 0,63-0,71 (m,
2H), 1,00-1,13 (m, 3H), 1,23 (s, 9H), 1,48-
o 1,58 (m, 5H), 2,34 (br s, 1H), 3,02-3,07 (m,
%\ZSQ/\NJ%S 0 1H), 3,80 (t, ] = 6,6 Hz, 2H), 3,98-4,05 (m,
\IH 2H), 4,24-4,32 (m, 2H), 4,63 (s, 1H), 7,51 (d,
‘ 7 J=17,8 Hz, 1H), 7,58-7,63 (m, 2H), 7,70-
7,73 (m, 2H), 8,36 (d, J = 7,5 Hz, 1H), 8,69
(d, J=8,1 Hz, 1H). MS 604,2 [M+1]"

'H-NMR (400 MHz, CDCL) 5: 8,68 (d, 1H, J
= 8,8 Hz), 8,34 (d, 1H, J = 7,6 Hz), 7,73-7,69
(m, 2H), 7,58-7,49 (m, 2H), 4,63 (s, 1H),
4,51 (s, 2H), 4,02-4,01 (m, 2H), 3,06-3,03

15/9 O:SQCNJ%@ 8 o (m, 2H), 2,83-2,73 (m, 2H), 2,65-2,59 (m,

@ " 2H), 2,38-2,35 (m, 2H), 2,08-2,04 (m, 2H),

1,65-1,57 (m, 6H), 1,22 (s, 9H), 1,19-1,03
(m, 3H), 0,74-0,65 (m, 2H). MS 6282
(MY

Vidu 17

4-(Xyclohexylmetyl)-5-(2,3-diclo-4-sulfamoylphenyl)-N-(2-hydroxy-2-
metylpropyl)thiazol-2-carboxamit (17)

Dung dich ctia hop chét 6/29 (260 mg, 0,45 mmol) trong TFA (2 mL)
duogc khudy trong 2 gidr & 55°C, dugc ¢b dic, duge pha loadng v6i EA, duoc ria
v6éi nude mudi, dugc séy qua Na;SO4, duoc loc, duoc ¢o dic va tinh ché béi

HPLC diéu ché thu dugc hop chit 17 (90 mg, 39%) la chit rén mau tring. 'H-
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NMR (300 MHz, CDCls) &: 0,71-0,83 (m, 2H), 1,04-1,30 (m, 3H), 1,33 (s, 6H),
1,55-1,80 (m, 8H), 2,00 (s, 1H), 2,41 (d, J = 6,9 Hz, 2H), 3,49 (d, ] = 6,9 Hz,
2H), 5,38 (s, 2H), 7,39 (d, J = 8,4 Hz, 1H), 7,65 (t, ] = 6,3 Hz, 1H), 8,11 (d, ] =
8,1 Hz, 1H). MS 520,1 (M+1)".
Vidu 17/1 dén 172
Céc vi du sau dy dugc diéu ché tuong tu nhu trong vi du 17:
# Céu tric Dit liéu phén tich
| 'H-NMR (300 MHz, CDCL) 8: 0,86-0,97 (m,
2H), 1,13-1,30 (m, 3H), 1,57-1,82 (m, 7H),
Q 0 1,84-1,87 (m, 1H), 2,00-2,06 (m, 2H), 2,64
171 ”thﬁ g (d, T =7,2 Hz, 2H), 3,51-3,59 (m, 2H), 4,01-
te, "2 4,06 (m, 2H), 4,13-4,22 (m, 1H), 5,51-5,53
(m, 2H), 7,10-7,13 (m, 1H), 7,80 (s, 1H),
7,87 (s, 1H). MS 566,1 (M+1)*
'H-NMR (CDCl3, 300 MHz) §: 0,74-0,86 (m,
o 2H), 1,13-1,25 (m, 3H), 1,53-1,74 (m, 6H),
Q J%r o 2,26 (s, 3H), 2,35-2,47 (m, 6H), 3,15-3,17
N/ &0 (m, 4H), 4,24-4,28 (m, 1H), 5,58 (s, 2H),
" 7,22 (d, J=11,2 Hz, 1H), 7,36 (s, 1H). MS
594,1 (M+1)*

Vidu 18

NH

4-(Xyclohexylmetyl)-5-(2,3-diclo-4-(N-etylsulfamoyl)phenyl)-N-(2-hydroxy-2-
metylpropyl)thiazol-2-carboxamit (18)
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Dung dich ctia hop chat 17 (40 mg, 0,07 mmol) va CH;CHO chira nuéc
(0,5 mL) trong MeOH (5 mL) duoc khudy trong 10 phtt & nhiét do trong phong.
Sau d6, NaBH;CN (50 mg, 0,7 mmol) dugc bd sung va dung dich duoc khudy
trong 3 ngay & nhiét do trong phong, dugc pha lodng véi DCM, dugce rira voi
nude mubi, duoc sy qua Na,SOy, duoc loc, duge co dic va tinh ché boi HPLC
diéu ché thu duoc hop chat 18 (26 mg, 62%) la chit rén mau tréng. "H-NMR
(300 MHz, CD;0D) 6: 0,74-0,84 (m, 2H), 1,06-1,20 (m, 5H), 1,26 (s, 6H), 1,56-
1,60 (m, 4H), 1,77 (br s, 1H), 2,49 (d, J = 6,9 Hz, 2H), 3,00 (q, J = 6,9 Hz, 2H),
3,31 (s, 1H), 3,42 (s, 2H), 7,57 (t, J = 8,1 Hz, 1H), 8,11 (d, ] = 7,8 Hz, 1H). MS
548,2 (M+1)".

Vidu 19
0
HoJl/,,
(o]
Q#S J(
N/ NH
SN
//\O
(o}
\
19

Budce 1: 2-Xyclohexyl-2-metoxyaxit axetic (19a)

Dung dich ctia NaH (21,4 g, 357 mmol) trong THF kh6 (360 mL) duoc bd
sung xyclohexancarbaldehyt (20 g, 179 mmol) va CHCI; (42,6 g, 536 mmol) &
0°C duéi N, va dung dich dugc khudy & nhiét d6 nay trong 3 gid. Sau dé, dung
dich ctia NaOH (50 g, 1,25 mol) trong MeOH (214 mL) dugc b sung va dung
dich duogc khqu & 65°C trong 3 gid, duoc tdi voi nude va duge chiét véi EtO.
Lép chira nude duge didu chinh pH dén 1 véi HCI ¢b dic va duge chiét hai 1an
v6i Et,O. Céc 16p hitu co héa hgp dugc rira véi nude va nude mudi, duoc siy
qua NaxSOy, dugce loc va duge c6 dic thu dugce hop chét tho 19a (12,9 g, 42%)
13 diu mau nau.

Budc 2: 2-Xyclohexyl-N,2-dimetoxy-N-metylaxetamit (19b)
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Dung dich ctia hop chét thd 19a (12,9 g, 75,0 mmol) trong DMF khé (300
mL) duoc lam mat vai bé nudc da va HATU (28,5 g, 75,0 mmol) duoc bd sung.
Sau khi dugc khudy & nhiét d6 trong phong trong 30 phut, DIEA (29,0 g, 225
mmol) va N,0-dimetylhydroxylamin hydroclorua (8,80 g, 90 mmol) duoc bd
sung va hdn hop dugc khudy & nhiét do trong phong trong 2 gid, duge t6i voi
nuéce va dugc chiét hai 1an véi EA. Cac 16p hitu co héa hop duoc rira véi nude
3 lén) va nuéc mubi, duoc séy qua Na;SQOs, duoc loc, duge ¢6 dic va tinh ché
béi CCl (PE/EA = 9/1) thu duoc hop chat 19b (8,4 g, 52%) la chit rén mau vang
nhat.

Budc 3: 1-Xyclohexyl-1-metoxypropan-2-on (19¢)

Dung dich ctia hop chéat 19b (8,40 g, 39,1 mmol) trong THF khé (100
mL) dugc bd sung MeMgBr (3M trong Et,0, 30 mL, 90 mol) duéi nuée d4 lanh
va dung dich dugc khqu & nhiét d§ trong phong trong 3 gid, dugc toi can than
vdi NH4ClI béo hoa chira nudce. Pha hitu co dugc tach va duge c¢6 dac, dugce pha
logng v6i EA, duoc rira v6i nude va nude mudi, duoc sy qua Na,SO4, dugce loc,
duoc ¢6 dic va tinh ché béi CC (PE/EA = 40/1) thu duoc hop chit 19¢ (6,1 g,
92%) 12 dAu mau vang nhat.

Budc 4: 3-Bromo-1-xyclohexyl-1-metoxypropan-2-on (19d)

Dung dich 1am mat bing nuéc da cia hop chat 19¢ (6,1 g, 35,9 mmol)
trong MeOH (60 mL) dugc bd sung Br; (5,74 g, 35,9 mmol) trong mdt phan va
nhiét do phan ung duoc gitt dudi 15°C cho dén khi mau d6 cua dung dich
chuyén thanh khong mau. H,O duogc bd sung va dung dich duoc chiét véi trong
Et,0O (3 1an). Céc 16p hitu co héa hop duge rira v6i 10% K,COs chita nuée (3
lén), duoc séy qua NaySOy4, dugc loc va dugce c¢6 dac thu dugce hop chit 19d (8,5
g, 95%) chat rén mau vang nhat.

Budc 5: Etyl 4-(xyclohexyl(metoxy)metyl)thiazol-2-carboxylat (19e)

Dung dich ctia hop chit 19d (8,5 g, 34,1 mmol) va etylthioxamat (5,05 g,

38,0 mmol) trong EtOH (100 mL) dugc gia nhiét & 80°C trong 6 gio va sau do,
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dugce lam mat t61 0°C. Dung dich thu dugc dugc pha loéng véi nudc va EA va
sau d6, dugc trung hoa téi pH = 7 st dung NH,OH. Lép chira nuée duge chiét
v6i EA (3 14n). Cac 16p hitu co héa hop dugc sdy qua Na,SO,, duoc loc, dugc
cb dic va tinh ché boi CC (PE/EA = 40/1) thu duoc hop chét 19e (5,4 g, 56%) 1a

dau mau vang nhat.

Budc 6: Etyl 5-(3-(tert-butyl)-4-(N-(tert-butyl)sulfamoyl)phenyl)-4-
(xyclohexyl(metoxy)metyl)thiazol-2-carboxylat (19f)

Dung dich ctia hop chét 19e (2,2 g, 7,78 mmol), 4-bromo-N,2-di-tert-
butylbenzensulfonamit (3,24 g, 9,32 mmol), Pd(OAc), (200 mg) va PPh; (2,24
g, 8,54 mmol) trong DMF (80 mL) dugc tao bong béng véi N trong 5 phut va
sau do, duoc khqu & 170°C trong 3 gio va sau d6, 130°C qua dém, dugc lam
mat, duoc pha lodng véi nuéc va dugc chiét voi EA. L6p hitu co dugce rira voi
nude mudi, duge séy qua NaySOy, duoc loc, duge c6 dic va tinh ché bsi CC
(PE/EA = 15/1) va sau d6, HPLC diéu ché thu dugc hop chit 19f (280 mg,
6,5%) la chét rin mau vang nhat.

Budc 7: Kali 5-(3-(fert-butyl)-4-(N-(tert-butyl)sulfamoyl)phenyl)-4-
(xyclohexyl(metoxy)metyl)thiazol-2-carboxylat (19g)

Dung dich ctia hop chét 19f (280 mg, 0,51 mmol) va KOH (84 mg, 1,50
mmol) trong MeOH (5 mL) dugc khudy & nhiét d6 trong phong trong 1 gio va
dugc o dic thu dugc hop chét tho 19g (350 mg) 1a chét rén mau tréng.

Budc 8: trans-Metyl 3-(5-(3-(tert-butyl)-4-(N-(tert-butyl)sulfamoyl)phenyl)-4-
(xyclohexyl(metoxy)metyl)thiazol-2-carboxamido)xyclobutancarboxylat (19h)

Dung dich cta hop chit 19g (250 mg, 0,364 mmol), trans metyl 3-
aminxyclo butanecarboxylat hydroclorua (93 mg, 0,56 mmol), DIEA (867 mg,
6,72 mmol) va HATU (213 mg, 0,56 mmol) trong DMF (5 mL) duoc khudy qua
dém & nhiét d trong phong, dugc pha lodng véi nude va duoc chiét véi EA (3

1an). Céc 16p hiru co héa hop dugce rtra véi nude (3 lan) va nude mudi lién tiep,
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dugc siy qua Na,SOy, duoc loc, dugc ¢b dic va tinh ché bsi CC (PE/EA = 6/1)
thu dugc hop chat 19h (91 mg, 39%) 14 chét rin mau vang.

Budc 9: Axit trans-3-(5-(3-(tert-Butyl)-4-(N-(tert-butyl)sulfamoyl)phenyl)-4-
(xyclohexyl(metoxy)metyl)thiazol-2-carboxamido)xyclobutancarboxylic (19)

Dung dich ctia hop chat 19h (91 mg, 0,14 mmol) trong hdn hop cua
THF/MeOH/nuéc (2 mL/2 mL/1 mL) duge b sung LIOH-H,O (11 mg, 0,26
mmol) va dung dich duoc khudy & nhiét do trong phong trong 2 gi0, dugc pha
lodng v6i nuée va duge chiét véi EA. Lép chita nuée duge didu chinh véi 1N
HCI dén pH = 2 va sau d6, duogc chiét véi DCM. Pha hitu co héa hop dugc rira
voi nude mudi, duoc séy qua Na,SO,, duoc loc, duoc cb dic va tinh ché béi
HPLC diéu ché thu duoc hop chét 19 (45 mg, 52%) la chit rin mau tring. 'H-
NMR (400 MHz, CDCls) 6: 0,75-1,02 (m, 2H), 1,10-1,31 (m, 4H), 1,34 (s, 9H),
1,60-1,68 (m, 11H), 1,73-1,78 (m, 1H), 1,92-2,00 (m, 1H), 2,18 (d, J = 12,8 Hz,
1H), 2,47-2,55 (m, 2H), 2,77-2,83 (m, 2H), 3,15 (s, 3H), 3,17-3,22 (m, 1H), 3,94
(d, J =9,2 Hz, 1H), 4,60 (s, 1H), 4,78-4,84 (m, 1H), 7,35 (dd, J = 8,0 Hz, 2,0
Hz, 1H), 7,59 (d, J = 7,6 Hz, 1H), 7,68 (d, ] = 2,0 Hz, 1H), 8,25 (d, J = 8,0 Hz,
1H). MS 620,2 [M+1]".

Vi du 19/1 dén 19/14
Céc vi du sau ddy dugc diéu ché tuong ty nhu trong vi du 19:
# Céu trac Dir li€u phan tich
Q o 'TH-NMR (400 MHz, CDCl3) §: 0,75-1,01
N#S %H (m, 2H), 1,10-1,31 (m, 4H), 1,34 (s, 9H),
N / .
Oio\%g“o 1,62 (s, 9H), 1,65-1,78 (m, SH), 1,92-2,02
\
(m, 3H), 2,18 (d, J = 14,0 Hz, 1H), 3,14 (s,
3H), 3,53 (td, J = 11,6 Hz, 2,0 Hz, 2H), 3,93
(d,J=9,2Hz, 1H), 4,03 (d,J=11,6 Hz,

2H), 4,08-4,20 (m, 1H), 7,24 (d, J = 8,4 Hz,
1H), 7,35 (dd, J = 8,4 Hz, 1,6 Hz, 1H), 7,69

19/1
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19/3

19/4

Cau trac

24106

Dit liéu phén tich
(d,J=1,6 Hz, 1H), 8,25 (d, J = 8,4 Hz, 1H).
MS 606,3 [M+1]"

'H-NMR (300 MHz, CDCls) §: 0,75-0,79
(m, 2H), 0,80-0,85 (m, 2H), 1,00-1,29 (m,
6H), 1,34 (s, 9H), 1,41 (s, 3H), 1,54-1,78
(m, 3H), 1,93-2,00 (m, 1H), 2,16-2,21 (m,
1H), 2,46-2,56 (m, 2H), 2,76-2,84 (m, 2H),
3,14 (s, 3H), 3,16-3,22 (m, 1H), 3,93 (d, J =
9,3 Hz, 1H), 4,77-4,84 (m, 1H), 7,05-7,06
(m, 1H), 7,18-7,19 (m, 1H), 7,32-7,33 (m,
1H), 7,57 (d, J = 8,1 Hz, 1H). MS 539,3
[M+17*

'H-NMR (300 MHz, CDCls) §: 0,75-0,79
(m, 2H), 0,80-0,85 (m, 2H), 1,00-1,29 (m,
S5H), 1,33 (s, 9H), 1,44 (s, 3H), 1,57 (s, 1H),
1,60-1,76 (m, SH), 1,93-2,03 (m, 3H), 2,15-
2,21 (m, 3H), 2,21 (d, T = 12,6 Hz, 1H),
3,12 (s, 3H), 3,48-3,57 (m, 2H), 3,91 (d, J =
9,0 Hz, 1H), 4,01-4,04 (m, 2H), 4,12-4,20
(m, 1H), 7,04-7,06 (m, 1H), 7,18-7,19 (m,
1H), 7,22-7,24 (m, 1H), 7,27-7,33 (m, 1H).
MS 525,3 [M+1]*

'H-NMR (300 MHz, CDCls) §: 0,75-0,78
(m, 2H), 0,91-0,96 (m, 3H), 1,29 (s, 9H),
1,62-1,91 (m, 5H), 2,13 (d, T = 9,9 Hz, 1H),
2,45-2,55 (m, 2H), 2,78-2,83 (m, 3H), 3,19
(s, 3H), 3,59 (d, ] = 9,0 Hz, 1H), 4,79-4,82
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Dit liéu phan tich
(m, 1H), 5,08 (s, 1H), 7,39 (d, J = 8,1 Hz,
1H), 7,57 (d, J =7,2 Hz, 1H), 8,15 (d,J =
8,1 Hz, 1H). MS 632,1 [M+1]"

'H-NMR (300 MHz, CDCL) &: 0,65-0,73
(m, 2H), 1,00-1,14 (m, 3H), 1,27 (s, 9H),
1,35 (s, 6H), 1,40 (s, 9H), 1,48-1,63 (m,
3H), 1,70-1,75 (m, 1H), 2,17 (s, 1H), 2,39
(d, J=17,2 Hz, 2H), 3,53 (d, ] = 6,6 Hz, 2H),
5,27 (s, 1H), 7,68-7,81 (m, 4H), 8,46 (s,
1H), 9,06-9,10 (m, 1H). MS 559,2 [M+1]*

'H-NMR (300 MHz, CDCl) §: 0,60-0,65
(m, 2H), 1,00-1,14 (m, 3H), 1,28 (s, 9H),
1,35 (s, 6H), 1,49-1,59 (m, 3H), 2,50 (d, J =
7,2 Hz, 2H), 3,53 (d, T = 6,3 Hz, 2H), 4,75
(s, 1H), 7,68-7,73 (m, 2H), 7,89-7,95 (m,
1H), 8,01 (d, J = 8,4 Hz, 1H), 8,66 (d, J =
8,4 Hz, 1H), 9,26 (s, 1H). MS 559,3 [M+1]*

'H-NMR (400 MHz, CDCL): & 7,47 (d, 1H,
J=8,0Hz),7,39 (d, 1H,J= 1,6 Hz), 7,17
(d, 1H, J = 1,6 Hz), 5,58 (s, 1H), 4,78-4,83
(m, 1H), 3,16-3,22 (m, 1H), 2,79-2,85 (m,
2H), 2,62 (d, 2H, T = 7,2 Hz), 2,47-2,53 (m,
5H), 1,66-1,82 (m, 6H), 1,48 (s, 9H), 1,32
(s, 3H), 1,11-1,27 (m, 3H), 0,86-0,90 (m,
2H), 0,78 (s, 4H). MS 566,3 (M+1)*
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Dir liéu phan tich

TH-NMR (300 MHz, CDCl;) &: 0,46-0,53
(m, 2H), 0,85-0,96 (m, 3H), 1,24 (s, 9H),
1,27-1,33 (m, 9H), 1,47-1,74 (m, 6H), 2,26-
2,36 (m, 3H), 3,52 (d, J = 6,3 Hz, 2H), 5,17
(d, J=8,4 Hz, 1H), 7,39-7,59 (m, 4H), 7,71
(t, J=6,3 Hz, 1H), 8,54 (d, J = 7,8 Hz, 1H).
MS 576,2 [M+1]*

'H-NMR (300 MHz, CDCL) §: 0,62-0,71
(m, 2H), 0,90-1,19 (m, 3H), 1,22 (s, 9H),
1,34 (s, 6H), 1,53-1,54 (m, 4H), 1,61-1,70
(m, 1H), 2,16-2,27 (m, 2H), 2,41-2,47 (m,
1H), 3,51 (d, T = 6,6 Hz, 2H), 4,61 (s, 1H),
7,14-7,21 (m, 1H), 7,51-7,54 (m, 1H), 7,66-
7,77 (m, 2H), 8,34-8,38 (m, 1H), 8,75-8,79
(m, 1H). MS 602,2 [M+1]*

'H-NMR (400 MHz, CD;0D) §: 0,74-0,82
(m, 2H), 1,07-1,19 (m, 3H), 1,24 (s, 9H),
1,53-1,60 (m, 5H), 1,73-1,78 (m, 1H), 2,47-
2,66 (m, 6H), 3,04-3,10 (m, 1H), 4,69-4,77
(m, 1H), 7,61 (dd, J = 8,0 Hz, 6,4 Hz, 1H),
7,93 (d, J = 8,0 Hz, 1H). MS 634,2 [M-1]

'H-NMR (400 MHz, CD;0D) §: 0,78-0,87
(m, 2H), 1,10-1,26 (m, 3H), 1,32 (s, 9H),
1,59-1,62 (m, 5H), 1,77-1,81 (m, 1H), 2,51-
2,59 (m, 4H), 2,2,63-2,69 (m, 2H), 3,08-
3,13 (m, 1H), 4,73-4,77 (m, 1H), 7,75 (s,
1H), 8,24 (s, 1H). MS 600,2 [M-1]-
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# Céu triic Dit liéu phén tich
'"H-NMR (400 MHz, CDCls) §: 7,48 (d, 1H,
J=8,0 Hz), 7,24 (s, 1H), 4,82-4,80 (m, 1H),
D‘uf% N%} 3,19-3,18 (m, 1H), 3,07 (d, 2H, J = 7,2 Hz),
1912 NN 2,85-2,78 (m, 2H), 2,54-2,46 (m, 2H), 1,85-
1,68 (m, 6H), 1,58 (s, 3H), 1,42-1,40 (m,
2H), 1,33 (s, 9H), 1,29-1,05 (m, 5H), 0,90-
0,88 (m, 2H). MS 511,3 (M+1)*

HooC,,

'H-NMR (400 MHz, CDCL) §: 7,51 (d, 1H,
J = 8,0 Hz), 7,29 (s, 1H), 4,85-4,79 (m, 1H),
D‘H ifs N%L 3,22-3,17 (m, 1H), 3,11 (d, 2H, T = 7,2 Hz),
19/13 N\ 2,86-2,79 (m, 2H), 2,55-2,47 (m, 2H), 1,87-
1,85 (m, 1H), 1,72-1,69 (m, SH), 1,42 (s,
9H), 1,40 (s, 9H), 1,36-1,06 (m, SH). MS

513,3 (M+1)*

HoOC,,

'H-NMR (300 MHz, CDCl5) &: 0,62-0,71
(m, 2H), 0,90-1,19 (m, 3H), 1,21 (s, 9H),
1,34 (s, 6H), 1,47-1,57 (m, 4H), 1,61-1,70

HQ, (e}
m, 1H), 2,15-2,27 (m, 1H), 2,42-2,60 (m,
ol ey (m, 1H) (
19/14 N S-&o  3H),2,80-2,89 (m, 2H), 3,40-3,51 (m, 1H),
@ A 473 (s, 1H), 4,80-4,88 (m, 1H), 7,14-7,21

(m, 1H), 7,51-7,57 (m, 2H), 7,72-7,77 (m,
2H), 8,34-8,38 (m, 1H), 8,76-8,80 (m, 1H).
MS 576,3 [M+1]*

Vidu 20

axit trans-3-(4-(Xyclohexylmetyl)-5-(4-(N-(4-flo-2-metylbutan-2-

yD)sulfamoyl)naphtalen-1-yl)thiazol-2-carboxamido)xyclobutancarboxylic (20)
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Dung dich cua hop chét 14/7 (200 mg, 0,33 mmol) trong DCM (6 mL)
duoc bd sung DAST (161 mg, 1,00 mmol) & 0°C va dung dich dugc khudy &
nhiét d6 trong phong qua dém, duoc rira véi nude va duge chiét voi CHLCl,.
Lép hitu co duogc siy voi MgSO,, dugc loc, duge cd dic va tinh ché bai CC
(DCM/MeOH = 10/1) thu dugc hop chat 20 (170 mg, 84%) 1a chit rin mau
trang. 'TH-NMR (CDCl;, 300 MHz) &: 0,58-0,69 (m, 2H), 0,95-1,13 (m, 3H),
1,23-1,25 (m, 6H), 1,48-1,72 (m, 6H), 1,91-2,04 (m, 2H), 2,34 (br s, 2H), 2,50-
2,60 (m, 2H), 2,32-2,89 (m, 2H), 3,19-3,25 (m, 1H), 4,45-6,64 (m, 2H), 4,82-
4,90 (m, 1H), 5,07 (d, J = 3,0 Hz, 1H), 7,50-7,60 (m, 3H), 7,70-7,74 (m, 2H),
8,33 (d, J=7,8 Hz, 1H), 8,66 (d, ] =9,3 Hz, 1H). MS 616,3 (M+1)".

HO o c. ¢l
X\N Jkrs 9/0
21

5-(4-(N-(tert-butyl)sulfamoyl)-2,3-diclophenyl)-4-(xyclobutylmetyl)-N-(2-

Vi du 21

hydroxy-2-metylpropyl)thiazol-2-carboxamit (21)

Dung dich cua 4-(xyclobutylmetyl)-N-(2-hydroxy-2-metylpropyl)thiazol-
2-carboxamit (27 mg, 0,1 mmol, dugc didu ché s dung cic quy trinh tuong tu
nhu dugc mo ta trén day), 4-bromo-N-(tert-butyl)-2,3-diclobenzensulfonamit
(36 mg, 0,1 mmol), K»COs3 (21 mg, 0,15 mmol), Pd(OAc), (1 mg, 2 pmol),
PCy;-HBF, (2 mg, 4 pmol) va PivOH (4 mg, 0,03 mmol) trong dung dich cua
DMA (2 mL) dugc gia nhiét duédi argon & 100°C qua dém, lam mat t&i nhiét do

trong phong, dugc chia tach gitta EA va nudc, va cac 16p dugc tach. Pha hitu co
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dugc rira v6i nude va nude mubi, duch séy qua Na;SOq, duoc loc, dugce c6 dic
va tinh ché bsi CC (PE/EA = 10/1 dén 5/1) thu dugc hop chéit 21 1a chit rén
mau tring (33 mg, 64%). 'TH-NMR (400 MHz, CDCl3) &: 8,13 (d, 1H, J = 8,4
Hz), 7,65 (s, 1H), 7,39 (d, 1H, J = 8,0 Hz), 5,06 (s, 1H), 3,50 (d, 2H, J = 6,4 Hz),
2,63 (s, 3H), 1,98-1,94 (m, 2H), 1,81-1,71 (m, 2H), 1,58-1,53 (m, 2H), 1,31 (s,
6H), 1,30 (s, 9H). MS 548,2 (M+1)".

Vidu21/1 dén21/25

Cac vi du sau day duoc diéu ché theo vi du 21.

# Chu tric Dit liéu phén tich
N 'H-NMR (400 MHz, CDCly) 5: 8,13
H & cl
P /SHZ% (d, 1H,J=8,4Hz), 7,62 (t, 1H,J =
(0]

6,4 Hz), 7,43 (d, 1H, J = 8,4 Hz),
6,50-6,13 (m, 1H), 5,02 (s, 1H), 3,49
(d, 2H, J = 6,0 Hz), 2,73-2,65 (m,
3H), 2,02-1,95 (m, 2H), 1,85-1,52
(m, 4H), 1,33 (s, 6H), 1,27 (s, 9H).
MS 579,6 (M+1)*

21/1

HC}W 0 . ) 'H-NMR (400 MHz, CDCl;) 3: 8,69
/ v~ (d,1H,J=8,8Hz),8,35(d, IH,J =

- ° 7,6 Hz), 7,72 (t, 3H, J = 8,0 Hz),
7,59 (t, 1H, J = 7,6 Hz), 7,52 (d, 1H,
J=17,6 Hz), 4,66 (s, 1H), 3,53 (d,
2H, J = 6,4 Hz), 2,61-2,56 (m, 3H),
1,90-1,42 (m, 6H), 1,36 (s, 6H), 1,23
(s, 9H). MS 529,7 (M+1)*

21/2
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# Cau trac
HO,C v
\D‘ o
/ﬁ BHCQ ¢
N/ HN
/§\\O
0
21/3
HO, 0
oyl geg
N Y HN
/§\\o
o}
21/4
HO,C
0 o
FsC
”#S ’
N/ H,N‘é
S\
//\o
21/5

-224-

~ Dit liéu phén tich
TH-NMR (400 MHz, CDCl;) §: 8,12
(d, 1H,J=8,0 Hz), 7,52 (d, I1H, J =
7,6 Hz), 7,42 (d, 1H, J = 8,4 Hz),
6,48-6,11 (m, 1H), 5,64 (s, 1H), 4,84
(d, 1H, J = 8,0 Hz), 3,20-3,14 (m,
1H), 2,81-2,77 (m, 2H), 2,54-2,48
(m, 4H), 1,78-1,53 (m, 6H), 1,27-
0,76 (m, 14H). MS 634,2 (M+1)*

'H-NMR (400 MHz, CDCls) §: 8,13
(d, 1H, T = 8,4 Hz), 7,67 (t, 1H, J =
6,0 Hz), 7,43 (d, 1H, J = 8,4 Hz),
6,50-6,13 (m, 1H), 3,51 (d, 2H, J =
6,4 Hz), 2,51-2,49 (m, 2H), 1,78-
1,54 (m, 6H), 1,34 (s, 6H), 1,29 (s,
9H), 1,27-1,06 (m, 3H), 0,83-0,77
(m, 2H). MS 608,2 (M+1)*

'H-NMR (400 MHz, CDCl;) &: 8,28
(s, 1H), 8,11 (d, 1H, T = 6,4 Hz),
7,34 (d, 1H, J = 8,0 Hz), 7,56 (d, 1H,
J = 8,0 Hz), 4,85 (m, 1H), 4,77 (s,
1H), 3,20 (m, 1H), 2,79 (m, 2H),
2,49 (m, 4H), 1,75 (m, 1H), 1,62-
1,41 (m, SH), 1,31-1,15 (m, 12H),
0,75 (m, 2H). MS 602,2 (M+H)"
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i Céu tric Dit liéu phan tich
HOzC\D ) 'H-NMR (400 MHz, CDCl5) §: 8,02
”J%rj cl ot (s, 1H), 7,83 (d, 1H, J = 6,8 Hz),
2o 7,44 (m, 2H), 4,80 (m, 1H), 4,59 (s,
21/6 1H), 3,20 (m, 1H), 2,80 (m, 2H),

2,51 (m, 4H), 1,74-1,51 (m, 6H),
1,31-1,04 (m, 12H), 0,71 (m, 2H).
MS 568,2 (M+H)*

HOZC\D 'H-NMR (400 MHz, DMSO-ds) &:
[0)
N PR 12,25 (s, 1H), 9,19 (d, 1H, J = 8,0
ES0 g 2256 1015

o Hz), 7,95 (m, 3H), 7,84 (d, 1H, J =
8,0 Hz), 4,58 (m, 1H), 2,95 (m, 1H),
2,55 (m, 4H), 2,43 (m, 2H), 1,71 (m,
1H), 1,49 (m, 5H), 1,12-1,00 (m,
12H), 0,70 (m, 2H). MS 618,2
(M+H)*

21/7

H%H 0 'H-NMR (400 MHz, DMSO-ds) §:
N HN 8,23 (m, 1H), 7,98-7,82 (m, 4H),
4,72 (s, 1H), 3,29 (m, 2H), 2,56-2,49
(m, 2H), 1,68 (m, 1H), 1,56-1,45 (m,
5H), 1,20-1,01 (m, 18H), 0,73 (m,
2H). MS 592,2 (M+H)"*

21/8

2 Yy 'H-NMR (400 MHz, CDCl;) &: 8,70
OZSQC 'y (<P (d, 1H,T=8,8 Hz), 8,34 (d, 1H, ] =
) © 7,2 Hz), 7,73 (m, 2H), 7,59 (m, 1H),
7,52 (d, 1H, J = 7,6 Hz), 4,65 (d, 1H,
J=28,0 Hz), 4,56 (s, 2H), 4,07 (s,
2H), 3,83 (m, 2H), 3,43 (m, 1H),

21/9
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# CAu tric
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N/ O gr:)
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OZQ o
D
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21/12 S

-226-

Dit liéu phan tich |
3,32 (m, 2H), 3,08 (m, 4H), 2,46 (m,
4H), 2,35 (m, 2H), 1,68 (m, 3H),
1,48 (m, 7H), 1,07 (m, 3H), 0,69 (m,
2H). MS 672,2 (M+H)"

'H-NMR (400 MHz, CDCL) 5: 8,15
(d, 1H, J = 8,0 Hz), 7,34 (d, 1H, T =
8,0 Hz), 5,69 (m, 1H), 5,60 (m, 1H),
4,51 (s, 2H), 4,03 (s, 2H), 3,05 (m,
4H), 2,43 (m, 6H), 1,72 (m, 3H),
1,46 (m, 6H), 1,31(s, 9H), 1,11 (m,
3H), 1,82 (m, 2H). MS 672,2
(M+H)*

'H-NMR (400 MHz, DMSO-ds) 5:
8,82 (d, J = 8,8 Hz, 1H), 8,31-8,26
(m, 2H), 7,93 (s, 1H), 7,79-7,66 (m,
4H), 4,74 (s, 1H), 3,32 (d, T = 4,0
Hz, 2H), 2,35-2,45 (m, 2H), 1,81-
1,54 (m, 7H), 1,15 (s, 6H), 1,07 (s,
9H), 0,91-0,82 (m, 2H). MS 594,3
(M+1)*

'H-NMR (400 MHz, DMSO-dg) &:
9,05 (d, J = 8Hz, 1H), 8,82 (d, T =
8,8 Hz, 1H), 8,27 (d,J = 7,6 Hz,
1H), 7,93 (s, 1H), 7,79-7,66 (m, 4H),
4,27-4,24 (m, 1H), 3,41-3,32 (m,
2H), 3,13 (d, J = 12,4 Hz, 2H), 2,40-
2,23 (m, 4H), 2,12 (d, T = 11,6 Hz,
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# CAu triic

21/13 SR HN

21/14 ”JN%f e

21/15 e "

-227-

Dt liéu phéan tich
2H), 1,80-1,53 (m, 7H), 1,07 (s, 9H),
0,85-0,82 (m, 2H). MS 654,3
(M+1)*

'H-NMR (400 MHz, DMSO-de) 5
10,19 (s, 1H), 8,65 (d, 1H, J = 6,0
Hz), 8,46 (d, 1H, J = 8,0 Hz), 7,96
(d, 1H, I =17,6 Hz), 7,69 (d, 1H, J =
6,0 Hz), 4,30 (m, 1H), 3,95 (m, 2H),
3,16 (m, 2H), 2,46-2,34 (m, 6H),
1,73 (m, 1H), 1,54 (m, SH), 1,28 (s,
9H), 1,06 (m, 3H), 0,68 (m, 2H). MS
619,3 (M+1)*

'H-NMR (400 MHz, DMSO-dg) &:
8,98 (d, 1H, J = 8,4 Hz), 8,11 (4, 1H,
J = 8,0 Hz), 7,97 (m, 1H), 7,68 (d,
1H, J = 8,4 Hz), 4,21 (m, 1H), 3,38
(m, 2H), 3,10 (m, 2H), 2,60 (m, 3H),
2,21 (m, 2H), 2,08 (m, 2H), 1,89 (m,
2H), 1,66 (m, 2H), 1,44 (m, 2H),
1,16 (s, 9H). MS 608,2 (M+H)*

'H-NMR (400 MHz, DMSO-dg) &:
12,25 (s, 1H), 9,16 (d, 1H, T=8,0
Hz), 8,11 (d, 1H, ] = 8,4 Hz), 8,04
(s, 1H), 7,69 (d, 1H, T = 8,4 Hz),
4,57 (m, 1H), 2,95 (m, 1H), 2,62 (m,
3H), 2,47-2,42 (m, 4H), 1,89 (m,
2H), 1,67 (m, 2H), 1,44 (m, 2H),



21/16

21/17

21/18

21/19

Cau trac

24106

-228-

Dt 1iéu phéan tich
1,16 (s, 9H). MS 574,1 (M+H)*

H-NMR (400 MHz, DMSO-dq) 5:
9,01 (d, 1H, J = 8,4 Hz), 8,81 (d, 1H,
J =88 Hz), 8,26 (d, 1H, J = 7,6 Hz),
7,94 (s, 1H), 7,74 (m, 4H), 4,25 (m,
1H), 3,40 (m, 2H), 3,10 (m, 2H),
2,67 (m, 3H), 2,29 (m, 2H), 2,11 (m,
2H), 1,80 (m, 2H), 1,53 (m, 2H),
1,26 (m, 2H), 1,09 (s, 9H). MS 590,2
(M+H)*

'H-NMR (400 MHz, DMSO-d¢) 5:
9,16 (d, 1H, J = 8,4 Hz), 8,81 (d, 1H,
J=8,8 Hz), 8,26 (d, 1H, J = 7,6 Hz),
7,81 (m, 2H), 7,70 (m, 3H), 4,60 (m,
1H), 2,92 (m, 1H), 2,56 (m, 3H),
2,45 (m, 4H), 1,79 (m, 2H), 1,64 (m,
2H), 1,31 (m, 2H), 1,09 (s, 9H). MS
556,2 (M+H)*

MS 604,1 (M+H)*

MS 554,1 (M+H)*
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21/21

21/22

21/23

21/24

21/25
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Dit li€u phén tich

MS 588,1 (M+H)*

MS 586,1 (M+H)*

MS 570,1 (M+H)*

MS 634,1 (M+H)*

'H-NMR (400 MHz, DMSO-d¢) &
8,24 (m, 1H), 7,99-7,82 (m, 4H),
4,73 (s, 1H), 3,28 (m, 2H), 2,73 (m,
2H), 2,62 (m, 1H), 1,95-1,86 (m,
2H), 1,75-1,60 (m, 2H), 1,55-1,42
(m, 4H), 1,18-1,09 (m, 16H). MS
564,1 (M+H)*

"H-NMR (400 MHz, DMSO-d) &:
8,23 (m, 1H), 7,98-7,92 (m, 2H),
7,87-7,82 (m, 1H), 7,79 (s, 1H), 4,71
(s, 1H), 3,28 (m, 2H), 2,73 (m, 2H),
2,62 (m, 1H), 1,95-1,86 (m, 2H),
1,75-1,60 (m, 2H), 1,55-1,42 (m,
4H), 1,13 (s, 6H), 1,08 (s, 6H), 0,74
(t, =7,6 Hz, 3H). MS 578,1
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# CAu trac Dit liéu phan tich

(M+H)*

Vi du 22

Budc 1: 4-(Xyclohexylmetyl)-5-(2,6-di-tert-butylpyridin-4-y1)-2-(((trans)-3-
(metoxycacbonyl)-xyclobutyl)carbamoyl)thiazol 3-oxit (22a)

Dung dich cua (trans)-metyl 3-(4-(xyclohexylmetyl)-5-(2,6-di-tert-
butylpyridin-4-yl)thiazol-2-carboxamido)xyclobutancarboxylat (60 mg, 0,11
mmol) trong DCM (2 mL) dugc bd sung m-CPBA (35 mg, 0,17 mmol) va dung
~ dich duoc khudy & nhiét do trong phong qua dém, dugc rira lién tiép véi
NaHCO; béo hoa va Na$S,0; bio hoa chira nuée, duge siy qua Na,SOs, duoc
loc, duge cd dic va tinh ché bsi CC (PE/EA = 3/1) thu duoc hop chét 22a (38

mg, 62%) 1 chét rin mau vang nhat.

Budc 2: 2-(((#rans)-3-Carboxyxyclobutyl)carbamoyl)-4-(xyclohexylmetyl)-5-
(2,6-di-tert-butyl-pyridin-4-yl)thiazol 3-oxit (22)

Dung dich cua hop chét 22a (36 mg, 0,066 mmol) va LiOH*H,O (6 mg,
0,1 mmol) trong hdn hop ctia MeOH (2 mL) va H,O (1 mL) dwoc khudy & nhiét
dd trong phong qua dém, dugc pha lodng véi HCI chita nudc dé diéu chinh pH
dén 5 va dugce chiét véi EA. Lép hitu co dugce rira véi nude va nude mudi, dugce
sdy qua Na,SOq, duge loc, duge cd dic va tinh ché béi CC (DCM/MeOH =
10/1) thu dugc hop chét 22 (22 mg, 63%) 14 chit rin mau tring. 'H-NMR (400
MHz, DMSO-dg) 8: 0,83-0,89 (m, 2H), 1,04-1,06 (m, 3H), 1,35 (s, 18H), 1,52-
1,55 (m, SH), 1,75-1,78 (m, 1H), 2,40-2,45 (m, 2H), 2,50-2,53 (m, 2H), 2,76 (d,

-230-
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J =17,2 Hz, 2H), 2,98-3,01 (m, 1H), 4,59-4,61 (m, 1H), 7,37 (s, 2H), 10,56 (d, J
=17,6 Hz, 1H), 12,32 (s, 1H). MS 528,3 (M+1)".

Vi du 22/1 dén 22/2
Céc vi dy sau day duogc diéu ché tuong tu theo vi du 22.

# CAu tric Dit liéu phan tich

'H-NMR (400 MHz, DMSO-ds) 8: 0,44-0,51
(m, 2H), 0,81-0,92 (m, 6H), 1,06 (s, 9H),
1,45 (s, 3H), 1,22-1,28 (m, 1H), 1,38-1,40
(m, 5H), 1,55-1,60 (m, 1H), 2,40-2,45 (m,
2H), 3,00-3,04 (m, 1H), 4,60-4,66 (m, 1H),
7,69 (t,J = 7,6 Hz, 1H), 7,77-7,82 (m, 2H),
7,90 (d, T = 8,4 Hz, 1H), 8,00 (s, 1H), 8,29
(d, J="7,6 Hz, 1H), 8,81 (d, ] = 8,8 Hz, 1H),
10,68 (d, J = 7,6 Hz, 1H), 12,34 (m, 1H). MS
600,3 (M+1)*

22/1

'H-NMR (300 MHz, CDCl5) §: 0,79-0,95 (m,
6H), 1,11-1,26 (m, 4H), 1,35 (s, 9H), 1,45 (s,
3H), 1,62-1,65 (m, SH), 1,89-1,91 (m, 1H),
2,45-2,57 (m, 2H), 2,76-2,87 (m, 4H), 3,17-
3,23 (m, 1H), 4,80-4,88 (m, 1H), 7,14 (s,
1H), 7,26 (s, 1H), 7,39 (s, 1H), 10,76 (d, J =
6,0 Hz, 1H). MS 525,3 (M+1)*

22/2
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Vidy 23

OH

0O
B
HO™ ™ 0]
D\N k\rs
H N /

23

Budc 1: (trans)-Metyl 3-(5-(3-axetyl-5-(fert-butyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-carboxamido)xyclobutancarboxylat (23a)

Hon hop cia (trans)-metyl 3-(5-bromo-4-(xyclohexylmetyl)thiazol-2-
carboxamido)xyclobutancarboxylat (415 mg, 1,00 mmol), 1-(3-(tert-butyl)-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)etanon (362 mg, 1,20 mmol)
va K»COs (500 mg, 3,62 mmol) trong DMF khé (10 mL) dugc thdi véi N, trong
10 phit. Pd(dppf)Cl, (50 mg) duoc bd sung va khir khi véi N trong 10 phut.
Hbn hop dugc khudy & 100 °C trong 14 gir dudi Ny, 1am mat t6i nhiét do trong
phong, dugc cd dic va tinh ché boi CC (PE/EA = 5/1) thu dugc hop chit 23a
(465 mg, 91%) 1a chat rdn mau tring.

Budc 2: (trans)-Metyl 3-(5-(3-(tert-butyl)-5-(2-hydroxypropan-2-yl)phenyl)-4-
(xyclohexyl-metyl)-thiazol-2-carboxamido)xyclobutancarboxylat (23b)

Dung dich ctia hop chit 23a (465 mg, 0,91 mmol) trong THF khé (10 mL)
duoc bd sung MeMgBr (3M trong Et,0, 0,30 mL, 0,90 mmol) & 0°C duéi N, va
dung dich duoc khudy & nhiét do trong phong trong 2,5 gid, duge tdi véi NH,CI
bdo hoa va duge chiét voi EA. Lép hitu co duoc rira véi nude va nude mudi,
dugc sdy qua Na,SOy, duoc loc, duoc ¢ dic va tinh ché boi CC (PE/EA = 5/ 1)
thu duogc hop chat 23b (240 mg, 50%) 1a chét rén mau trng.

Budc 3: axit (trans)-3-(5-(3-(tert-Butyl)-5-(2-hydroxypropan-2-yl)phenyl)-4-
(xyclohexylmetyl)-thia-zole-2-carboxamido)xyclobutancarboxylic (23)

Dung dich ctia hop chat 23b (50 mg, 0,095 mmol) trong hon hop cua THF
(4 mL) va nuéc (1 mL) duoc bd sung LiOH+H,O (40 mg, 0,95 mmol), va hdn
hop thu dugc duoce khudy & nhiét d6 trong phong qua dém, pH-diéu chinh pH=
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5~6 véi 1IN HCl va dugc chiét véi EA. Lép hitu co duoe rira véi nude mudi,
duogc siy qua Na;SOs, dugce loc, duge ¢d dic va tinh ché boéi HPLC didu ché thu
duge hop chat 23 (20 mg, 41%) 14 chét rin mau tring. 'H-NMR (300 MHz,
CDsOD) 6: 0,89-0,96 (m, 2H), 1,12-1,32 (m, 3H), 1,37 (s, 9H), 1,51 (s, 6H),
1,56-1,66 (m, SH), 1,82-1,88 (m, 1H), 2,51-2,71 (m, 6H), 3,05-3,11 (m, 1H),
4,71-4,74 (m, 1H), 7,32 (s, 1H), 7,36 (s, 1H), 7,64 (s, 1H), 8,78 (d, ] = 8,1 Hz,
1H). MS 513,3 (M+1)".

Vidu 24

24

Budc 1: (trans)-Metyl 3-(5-(3-(tert-butyl)-5-(2-flopropan-2-yl)phenyl)-4-
(xyclohexylmetyl)-thiazol-2-carboxamido)xyclobutancarboxylat (24a)

Dung dich ctia hop chét 23b (180 mg, 0,34 mmol) trong DCM khé (5 mL)
dugc bd sung DAST (165 mg, 1,03 mmol) ¢ 0°C dudi N, va dung dich duogc
khudy & nhiét d6 nay trong 15 gid, duge ti véi nude va dugce chiét véi EA. Lép
hitu co duoc rira voi nude va nude mubi, duoc séy qua Na,SOy4, dugc loc, dugc
cd dic va tinh ché bang TLC diéu ché (PE/EA = 5/1) thu dugc hop chét 24a (90

mg, 50%) 14 chat rin mau tréng.

Budc 2: axit (trans)-3-(5-(3-(tert-Butyl)-5-(2-flopropan-2-yl)phenyl)-4-
(xyclohexylmetyl)thiazol -2-carboxamido)xyclobutancarboxylic (24)

Quy trinh twong tu nhu dugc mod ta trong vi du 23 duoc thuc hién thu
dugc hop chat 24 (50 mg, 52%) 1a chit rén mau tréng. 'H-NMR (300 MHz,
CD;0D) 6: 0,89-0,96 (m, 2H), 1,12-1,32 (m, 3H), 1,37 (s, 9H), 1,58-1,70 (m,
8H), 1,72 (s, 3H), 1,81-1,88 (m, 1H), 2,47-2,70 (m, 6H), 3,04-3,12 (m, 1H),
4,70-4,75 (m, 1H), 7,27 (t, J = 1,5 Hz, 1H), 7,38 (t, ] = 1,5 Hz, 1H), 7,51 (t,J =
1,5 Hz, 1H), 8,78 (d, J = 8,1 Hz, 1H). MS 515,3 (M+1)".
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Vidu 25

25

Budc 1: 2,4-Dibromothiazol-5-carbaldehyt (25a)

Dung dich cia LDA (IM trong THF, 183 mL, 183 mmol) duoc bb sung
dung dich cta 2,4-dibromothiazol (37 g, 154 mmol) trong THF khé (500 mL) &
-78°C duéi N va dung dich dugc khudy duédi diéu kién nay trong 40 phut. Sau
d6, DMF (13 g, 178 mmol) dugc bd sung tir tir & nhiét do nay va dung dich duoc
khudy trong thém trong 1 gi0, dugc gia nhiét & nhiét d6 trong phong, duoc toi
v6i NH4Cl bio hoa va duogc chiét hai 1an v6i EA. Céc 16p hitu co Vhéa hop dugc
rira v6i nude va nude mudi, duoc séy qua Na,SOq, dugc loc, duoc cd dic va tinh
ché boi CC (PE/EA = 15/1) thu dugc hop chit 25a (14,5 g, 35%) 1a chét rin
mau vang.

Budce 2: Xyclohexyl(2,4-dibromothiazol-5-yl)metanol (25b)

Dung dich ctia hop chit 25a (11,2 g, 41,7 mmol) trong THF kho (150 mL)
duoc bd sung dung dich cua xyclohexylmagie clorua (1M trong THF, 45 mL,
45,0 mol) & -78°C va dung dich dugc khudy & nhiét d6 nay trong 1 gid, dugc gia
nhiét & nhiét d6 trong phong, duoc t6i v4i nude va duge chiét hai 14n véi EA.
Céc 16p hiru co héa hgp dugce rira véi nude va nude mudi, duge siy qua Na,SOs,
duoc loc, duge co dic va tinh ché béi CC (PE/EA = 20/1) thu dugc hop chét
25b (5,4 g, 37%) 1a chat rin mau vang nhat.

Budc 3: 2,4-’Dibromo-5 -(xyclohexylmetyl)thiazol (25¢)

Dung dich ctia hop chét 25b (5,4 g, 15,3 mmol) trong DCM (50 mL) duoc
b6 sung Et;SiH (17,7 g, 153 mmol) va TFA (684 mg, 30,6 mmol) va dung dich
duogc khudy & nhiét do trong phong qua dém va dugc t6i véi nude. Lép hitu co

dugc rira véi nude va nude mudi, duge sy qua Na,SOy, duge loc, duge cd dic
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va tinh ché béi CC (PE/EA = 30/1) thu dugc hop chét 25¢ (2,91 g, 56%) la chét
ran mau tring.
Budc 4: Etyl 4-bromo-5-(xyclohexylmetyl)thiazol-2-carboxylat (25d)

Dung dich ciia hop chét 25¢ (6,50 g, 19,1 mmol) trong THF khé (60 mL)
dugc bd sung dung dich ciia #-BuLi (2,5M trong THF, 8,0 mL, 20,0 mmol) & -
78°C dudi N, va dung dich dwoc khudy & nhiét do nay trong 1 gid. Sau do,
etylcloformat (2,36 g, 25,0 mmol) dugc bd sung va dung dich duoc khudy & -
78°C thém trong 1 gid, duogc t6i v6i nude va duge chiét hai 1an véi EA. Céc 16p
hiru co hoa hgp dugc rira véi nudc va nudc mubi, dugc séy qua Na,SOy4, duoc
loc, dugc cb dic va tinh ché bdi CC (PE/EA = 30/1) thu duoc hop chat 25d
(2,54 g, 40%) 12 ddu mau vang nhat.

Budc 5: Etyl 4-(3-(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-5-
(xyclohexylmetyl)thiazol-2-carboxylat (25e)

Huyén pht ctia hop chét 25d (500 mg, 1,50 mmol), K»COs (690 mg, 5,00
mmol), 2-(3~(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (471 mg, 1,50 mmol) va Pd(dppf)Cl, (150 mg) trong DMF
(10 mL) duoc khudy & 100°C qua dém, 1am mat t6i nhiét d6 trong phong, dugc
b dic va tinh ché boi CC (PE/EA = 15/1) thu duoc hop chét 25e (299 mg, 45%)
13 chit rin mau tring.

Budce 6: Kali 4-(3-(tert-butyl)-5-(1-metylxyclopropyl)phenyl)-5-
(xyclohexylmetyl)thiazol-2-carboxylat (25f)

Dung dich ctia hop chét 25e (299 mg, 0,68 mmol) trong MeOH (3,0 mL)
dugc bd sung KOH (50,4 mg, 0,90 mmol) va dung dich dugc khudy & nhiét do
trong phong qua dém va dugc cd dic thu duoc hop chit tho 25f (305 mg) 1a chét
ran mau vang.

Budc 7: axit trans-3-(4-(3-(tert-Butyl)-5-(1-metylxyclopropyl)phenyl)-5-
(xyclohexylmetyl)thiazol-2-carboxamido)xyclobutancarboxylic (25)
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Dung dich ctia hop chét 25f (305 mg, 0,68 mmol), axit hydroclorua trans-
3-amin-xyclobutan carboxylic (106 mg, 0,70 mmol), HATU (285 mg, 0,75
mmol) va DIEA (257 mg, 2,00 mmol) trong DMF (5 mL) duoc khudy & nhiét do
trong phong trong 30 phut, duoc pha lodng véi nuéc va duge chiét bsi EA (3
14n). Céc 16p hitu co héa hop dugc rira bang nude (3 14n) va nudec mudi lién tiép,
duoc séy qua Na,SO,, duge loc, dugc co dic va tinh ché bdi HPLC didu ché va
sau d6, TLC diéu ché thu duoc hop chit 25 (37 mg, 1 1%) 1a chat rin mau tréng.
'H-NMR (CDCl;, 300 MHz) : 0,75-0,78 (m, 2H), 0,85-0,87 (m, 2H), 0,97-1,16
(m, 2H), 1,20-1,30 (m, 4H), 1,34 (s, 9H), 1,43 (s, 3H), 1,71-1,87 (m, 6H), 2,55-
2,57 (m, 2H), 2,85-2,90 (m, 4H), 4,48-4,49 (m, 1H), 5,83 (d, J = 9,0 Hz, 1H),
7,24 (s, 1H), 7,33 (s, 1H), 7,41 (s, 1H). MS 509,3 (M+1)".

Vi du 25/1 dén 25/2
Céc vi du sau day duogc diéu ché tuong tu theo vi du 25.

# Chu tric Dit liéu phan tich
. )y ) 8 'H-NMR (CDCls, 300 MHz) 8: 0,63-0,66 (m,
D‘mj\g”/ ) "Na 2H), 0,98-1,20 (m, 3H), 1,22 (s, 9H), 1,48-
A 1,67 (m, 6H), 2,37 (br s, 2H), 2,53-2,57 (m,
@ 2H), 2,84-2,86 (m, 2H), 3,20-3,21 (m, 2H),
4,67 (s, 1H), 4,81-4,83 (m, 1H), 7,48-7,51
(m, 3H), 7,70-7,75 (m, 1H), 8,36 (d, J = 10,8
Hz, 1H), 8,69 (d, J = 8,4 Hz, 1H). MS 584,2
(M+1)*

25/1

2 'H-NMR (CDCl;, 300 MHz) &: 1,00-1,05 (m,
S\ g €0 2H), 1,10-1,20 (m, 3H), 1,27 (s, 9H), 1,46-
Vo ~ A 1,56 (m, 2H), 1,60-1,90 (m, 6H), 1,95-2,09
(m, 2H), 2,39-2,46 (m, 2H), 2,79-2,82 (m,
2H), 2,96 (d, T = 7,8 Hz, 2H), 3,81-3,82 (m,
1H), 4,78 (s, 1H), 5,13 (d, ] = 7,8 Hz, 2H),
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# CAu tric Dt liéu phan tich |
7,61-7,83 (m, 4H), 8,42 (d, J = 7,8 Hz, 1H),
8,75 (d,J = 8,4 Hz, 1H). MS 618,2 (M+1)*

Céc vi du bd sung
Céc hop chit sau dy c6 thé duge diéu ché theo cach tuong tu bang cach

sir dung cac quy trinh nhu dugc mo ta trén day:

Cau truc Cau truc
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Bude 1: ((2-Xyclohexyl-1-isocyanoetyl)sulfonyl)benzen (100a)
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Dung dich cua 1-((isocyanometyl)sulfonyl)-4-metylbenzen (8,0 g, 80
mmol) trong DMF kho (180 mL) dugc bd sung K,CO; (11,4 g, 160 mmol),
bromoxyclohexylmetan (11,5 g, 160 mmol) va tetrabutylammonium iodua (1,6
g, 8,0 mmol). Hon hop phan ung dugc khudy & nhiét do trong phong trong
20 gio, sau do, dugc gia nhiét t6i 5°C trong 4 gid, dugc rét vao nude da va duoc
chiét véi DCM (3 lan). Céc 16p hitu co héa hop duge rira véi nude mudi, duge
sdy qua Na;SOy, duge ¢b dic va tinh ché bsi CC (PE/EA = 10/1) thu duge hop
chét 100a (2,2 g, 10%) 1a chit rin mau tring.

Budc 2: 4-(Xyclohexylmetyl)-5-(3,5-di-fert-butylphenyl)oxazol (100b)

Dung dich ctia hop chat 100a (1,0 g, 3,4 mmol) trong MeOH khé (20 mL)
dugc bd sung K,CO; (1,0 g, 6,8 mmol) va 3,5-di-tert-butylbenzaldehyt (0,8 g,
3,4 mmol). Hon hop dugc gia nhiét t6i dong ngugc trong 2 gio, lam mat téi
nhiét d6 trong phong va dugc pha lodng véi nuée. Hon hop duoc chiét véi EA
(3 14n). Céc 16p hitu co hoa hop dugc rira véi nuée mubi, duoc siy qua Na,SOy,
dugc ¢ dic va tinh ché boi CC (PE/EA = 15/1) thu dugce hop cht 100b (0,65 g,
54%) 1a chét rin mau tring.

Budce 3: 2-Bromo-4-(xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)oxazol (100¢)

Dung dich ciia hop chat 100b (0,65 g, 1,9 mmol) trong DCM kh6 (10 mL)
dugce bd sung NBS (0,5 g, 3,7 mmol). H8n hop phan tmg duoc khudy & nhiét do
trong phong cho dén khi hoan thanh, dugc pha lodng véi nuée va duogc chiét véi
DCM (3 14n). Céc 16p hitu co hoéa hop duogc rira v6i nude mubi, duoc siy qua
Na,S04, dugc cd dic va tinh ché bdi CC (PE/EA = 20/1) thu duge hop chét
100c (0,5 g, 63%) 14 chét rin mau tring.

Budc 4: Metyl 4-(xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)oxazol-2-
carboxylat (100d)

Dung dich ctia hop chéat 100¢ (0,5 g, 1,2 mmol) trong MeOH (30 mL)
dugc bd sung Pd(dppf)Cl, (50 mg) va EtN (0,6 g, 6 mmol). Phan tmg duoc
khqu ¢ 60°C qua dém dudi khi CO (1,5 MPa), dugce loc, duoc cd dic va tinh

-253-



24106

ché bdi CC (PE/EA = 20/1) thu duoc hop chéit 100d (0,3 g, 65%) 1a chét rén

mau vang.

Budc 5: axit 4-(Xyclohexylmetyl)-5-(3,5-di-tert-butylphenyl)oxazol-2-
carboxylic (100e)

Dung dich ctia hgp chit 100d (300 mg, 0,7 mmol) trong THF (10 mlL) va
H,0 (2 mL) duge bé sung LIOH-H,O (110 mg, 2,6 mmol) va sau d6, hdn hop
dugc khudy qua dém & nhiét d6 trong phong, duoc cb dic, dugc pha loang véi
H,0, diéu chinh pH 5 véi 1IN HCI va dugc chiét véi DCM. Lép hitu co dugce rira
v6i nude mudi, duge séy qua NaSOs, dugce loc va duge ¢b dic thu dugce hop

chat 100e (270 mg, 97%) 14 chét rén mau tring.

Budc 6 : 4-(Xyclohexylmetyl)-5-(3,5-di-tért—butylphenyl)oxazol-2-carboxamit
(100)

Dung dich ctia hgp chit 100e (270 mg, 0,7 mmol) va 1 giot cuia DMF
trong DCM (10 mL) & 0°C duoc b sung timg giot oxalyl clorua (0,15 mL, 1,5
mmol). Hdn hop phan tmg dugc khudy & nhiét do trong phong trong 0,5 gio va
duoc cd dic. Dung dich ctia cacbonyl clorua thé trong THF khé (5 mL) dugc bd
sung vao dung dich NH3/THF (20 mL) va hén hop dugc khudy & nhiét d6 trong
phong trong 1 gid, dugc t6i v6i NaHCO; chira nudce (30 mL) va duge chiét véi
EA (3 lan). Céc 16p hitu co héa hop duge rira v6i nude mudi, duoc siy qua
Na,SO;, dugc ¢b dic va tinh ché bsi CC (PE/EA = 4/1) thu dugc hop chét 100
(75 mg, 22%) 1a chét rin mau tring. '"H-NMR (CDCls;, 400 MHz) &: 1,03-1,09
(2H, m), 1,21-1,27 (3H, m), 1,36 (18H, s), 1,65-1,82 (6H, m), 2,65 (2H, d, ] =
6,4 Hz), 5,55 (1H, br s), 6,92 (1H, br s), 7,45 (1H, s), 7,51 (2H, s). MS 397,3
(M+H").

Vi du 100/1 dén 100/20
Céc vi du sau diy duoc didu ché trong ty nhu duge md ta trén day:

# Chu tric Dit liéu phén tich
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Dit liéu phan tich
'H-NMR (300 MHz, CDCl;) &: 8,24 (d, J
= 8,4 Hz, 1H), 7,93 (d, J = 1,8 Hz, 1H),
7,67 (dd, J=28,4, 1,8 Hz, 1H), 6,95 (d, J =
7,8 Hz, 1H), 4,54 (s, 1H), 4,25-4,14 (m,
1H), 4,02 (d, J = 10,2 Hz, 2H), 3,54 (td, J
=11,7, 1,8 Hz, 2H), 2,68 (d, ] = 6,6 Hz,
2H), 2,04-1,99 (m, 2H), 1,79-1,66 (m,
17H), 1,31-1,10 (m, 12H), 1,09-1,01 (m,
2H). MS 560,3 M+1)*

'H-NMR (400 MHz, DMSO-dg) §: 9,23
(d,J=17,6 Hz, 1H), 8,25 (d, ] = 8,0 Hz,
1H), 7,86 (s, 2H), 7,78 (d, J = 8,0 Hz, 1H),
4,59-4,54 (m, 1H), 2,93-2,89 (m, 1H),
2,71 (d, J = 6,4 Hz, 2H), 2,49-2,43 (m,
4H), 1,80-1,64 (m, 6H), 1,58 (s, 9H), 1,20-
1,15 (m, 12H), 1,03-1,00 (m, 2H). MS
574,3 (M+1)*

'H-NMR (400 MHz, CDCl;) 8: 8,67 (d, J
= 8,8 Hz, 1H), 8,37 (d, J = 7,6 Hz, 1H),
7,87 (d,J = 8,0 Hz, 1H), 7,74-7,68 (m,
1H), 7,65-7,59 (m, 2H), 7,01 (d, J = 8,4
Hz, 1H), 4,63 (s, 1H), 4,26-4,19 (m, 1H),
4,10-4,01 (m, 2H), 3,55 (m, 2H), 2,42 (d, J
= 6,8 Hz, 2H), 2,07-2,01 (m, 2H), 1,75-
1,01 (m, 7H), 1,30-1,20 (m, 2H), 1,18 (s,
9H), 1,15-0,99 (m, 2H), 0,81-0,71 (m,
2H). MS 552,3 (M+H)*
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# Céu tric Dt liéu phén tich
'H-NMR (400 MHz, CDCl;) &: 8,67 (d, J
= 8,0 Hz, 1H), 8,37 (d, ] =7,6 Hz, 1H),
7,96-7,93 (m, 1H), 7,4-7,69 (m, 1H), 7,65-
o(j\ o O 7,60 (m, 2H), 5,12-5,04 (m, 2H), 4,86-
100 N/kfo O ;";‘(DJ( 4,79 (m, 2H), 4,15-4,05 (m, 2H), 3,60-
/4 3,43 (m, 2H), 3,38 (s, 12H), 3,07 (s,
' 1’2H), 2,46 (d, J = 6,8 Hz, 2H), 2,06-1,82
(m, 3H), 1,76-1,55 (m, 6H), 1,27-1,24 (m,
2H), 1,19 (s, 9H), 1,14-1,00 (m, 3H), 0,90-
0,75 (m, 2H). MS 568,2 (M+1)"

'H-NMR (CDCls, 400 MHz) 8: 0,76-0,79
(m, 2H), 1,14-1,18 (m, 3H), 1,25 (s, 9H),
1,58-1,66 (m, 9H), 1,74-1,80 (m, 2H),
. o a 2,37 (s, 1H), 2,42 (d, T = 7,6 Hz, 2H), 3,56
100 fiﬁ%o 0 g”gj< (d, J=6,0 Hz, 2H), 3,81 (dd, ] = 7,6 Hz,
/5 © 3,2 Hz, 4H), 4,62 (s, 1H), 7,45-7,50 (m,
' 1H), 7,60-7,65 (m, 2H), 7,71-7,72 (m,

1H), 7,87 (d, J = 8,0 Hz, 1H), 8,37 (d,J =
7,6 Hz, 1H), 8,67 (d, T = 8,8 Hz, 1H). MS
5843 (M+1)*

'H-NMR (CDCls, 400 MHz) §: 0,76-0,79
(m, 2H), 1,03-1,15 (m, 3H), 1,19 (s, 9H),
1,59-1,61 (m, 7H), 2,32-2,36 (m, 2H),
2,41-2,48 (m, 4H), 3,16-3,18 (m, 4H),
4,28-4,29 (m, 1H), 4,63 (s, 1H), 7,10 (d, J
= 8,0 Hz, 1H), 7,60-7,65 (m, 2H), 7,73 (t,
J =172 Hz, 1H), 7,85 (d, J = 8,8 Hz, 1H),
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8,37 (d, J =8,0 Hz, 1H), 8,68 (d, ] = 8,4
Hz, 1H). MS 602,3 M+1)"

'H-NMR (CDCls, 300 MHz) §: 0,78-0,82
(m, 2H), 0,96-1,15 (m, 3H), 1,18 (s, 9H),
1,34 (s, 6H), 1,58-1,75 (m, 6H), 1,94 (s,
1H), 2,42 (d, J=7,2 Hz, 2H), 3,51 (d, J =
6,3 Hz, 2H), 4,61 (s, 1H), 7,45-7,52 (m,
1H), 7,60-7,72 (m, 2H), 7,75-7,80 (m,
1H), 7,85 (d, J = 8,4 Hz, 1H), 8,37 (d, J =
7,5 Hz, 1H), 8,67 (d, ] = 8,7 Hz, 1H). MS
542,3 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,76-0,80
(m, 2H), 1,09-1,13 (m, 3H), 1,18 (s, 9H),
1,59-1,61 (m, 5H), 2,17-2,19 (m, 4H),

2,43 (d,J = 7,2 Hz, 2H), 2,88-2,95 (m,
4H), 3,39-3,51 (m, 2H), 3,57 (d, T = 6,0
Hz, 2H), 3,77 (s, 1H), 4,67 (s, 1H), 7,57-
7,65 (m, 3H), 7,70-7,73 (m, 1H), 7,85 (d, J
=8,7 Hz, 1H), 8,37 (d, ] = 7,8 Hz, 1H),
8,68 (d, J =8,1 Hz, 1H). MS 632,2 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,76-0,79
(m, 2H), 1,14-1,17 (m, 3H), 1,18 (s, 9H),
1,58-1,66 (m, 7H), 2,42-2,47 (m, 6H),
3,05-3,09 (m, 4H), 4,04 (s, 2H), 4,51 (s,
2H), 4,66 (s, 1H), 7,58-7,61 (m, 2H), 7,66-
7,69 (m, 1H), 7,83 (d, J = 8,1 Hz, 1H),
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Dt liéu phén tich
8,36 (d, ] =7,8 Hz, 1H), 8,67 (d, T =9,0
Hz, 1H). MS 628,2 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,78-0,82
(m, 2H), 0,96-1,15 (m, 3H), 1,19 (s, 9H),
1,59-1,63 (m, 6H), 1,87 (m, 4H), 2,44 (d, J
=7,2 Hz, 2H), 3,67-3,71 (m, 4H), 4,00 (s,
2H), 4,44 (s, 2H), 4,62 (s, 1H), 7,59-7,64
(m, 2H), 7,71-7,72 (m, 1H), 7,88 (d, J =
8,4 Hz, 1H), 8,37 (d, ] = 7,8 Hz, 1H), 8,68
(d,T=9,0 Hz, 1H). MS 580,3 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,76-0,83
(m, 2H), 1,14-1,17 (m, 3H), 1,19 (s, 9H),
1,58-1,66 (m, 6H), 2,09-2,11 (m, 4H),
2,43 (d, ] = 6,9 Hz, 2H), 2,62-2,64 (m,
4H), 3,90 (s, 2H), 4,34 (s, 2H), 4,62 (s,
1H), 7,60-7,63 (m, 2H), 7,71 (m, 1H),
7,87 (d, J = 10,8 Hz, 1H), 8,36 (d, J = 10,2
Hz, 1H), 8,66 (d, J = 10,2 Hz, 1H). MS
596,3 (M+1)*

'H-NMR (CDClL, 300 MHz) &: 0,75-0,83
(m, 2H), 0,99-1,17 (m, 3H), 1,18 (s, 9H),
1,61-1,70 (m, 6H), 2,42-2,47 (m, 6H),
3,07 (m, 4H), 4,04 (s, 2H), 4,51 (s, 2H),
4,66 (s, 1H), 7,58-7,61 (m, 2H), 7,72 (m,
1H), 7,85 (d, J = 8,4 Hz, 1H), 8,36 (d, J =
7,8 Hz, 1H), 8,67 (d, J = 9,0 Hz, 1H). MS
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6123 M+1)"

'H-NMR (DMSO-ds, 300 MHz) 8: 0,66-
0,80 (m, 2H), 1,05 (s, 9H), 1,21 (br s, 2H),
1,45-1,65 (m, 4H), 1,77 (s, 4H), 2,29-2,35
(m, 4H), 2,41 (d, ] = 6,9 Hz, 2H), 4,53-
4,59 (m, 2H), 7,68-7,75 (m, 4H), 7,86-
7,89 (m, 1H), 8,27 (d, J = 7,5 Hz, 1H),
8,78 (d, ] = 8,4 Hz, 1H), 9,15 (d, = 7,5
Hz, 1H). MS 568,3 (M+1)"

'H-NMR (CDCls, 300 MHz) §: 0,73-0,78
(m, 2H), 0,96-1,13 (m, 3H), 1,18 (s, 9H),
1,57-1,71 (m, 6H), 1,99-2,14 (m, 12H),
2,40 (d, ] = 6,9 Hz, 2H), 4,64 (s, 1H), 6,85
(s, 1H), 7,58-7,64 (m, 3H), 7,66-7,71 (m,
1H), 7,88 (d,J = 8,1 Hz, 1H), 8,36 (d, J =
7,5 Hz, 1H), 8,66 (d, J = 8,7 Hz, 1H). MS
622,3 (M+1)*

MS 560,2 (M+1)*

MS 620,1 (M+1)"
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MS 586,2 (M+1)*

'H-NMR (400 MHz, CDCls) &: 0,75-0,77
(m, 2H), 0,88-0,90 (m, 2H), 1,00-1,08 (m,
2H), 1,16-1,26 (m, 3H), 1,35 (s, 9H), 1,43
(s, 3H), 1,62-1,79 (m, 8H), 2,02 (dd, J =
8,4, 2,0 Hz, 2H), 2,64 (d, J = 6,8 Hz, 2H),
3,54 (td, J = 12,0, 2,0 Hz, 2H), 4,02 (dd, J
=8,4, 2,4 Hz, 2H), 4,14-4,22 (m, 1H),
6,94 (d, ] = 8,4 Hz, 1H), 7,30 (t, T=1,6
Hz, 1H), 7,42 (t, T = 1,6 Hz, 1H), 7,49 (t, J
= 1,6 Hz, 1H). MS 479,3 (M+1)*

'H-NMR (400 MHz, CDCls) §: 0,70-0,73
(m, 2H), 0,84-0,86 (m, 2H), 0,90-0,98 (m,
2H), 1,05-1,10 (m, 3H), 1,15 (s, 6H), 1,31
(s, 9H), 1,39 (s, 3H), 1,53-1,69 (m, 6H),
2,58 (d,J = 6,8 Hz, 2H), 3,49 (d, T = 6,3
Hz, 2H), 7,26 (s, 1H), 7,35 (s, 1H), 7,43
(s, 1H), 7,87 (t, ] = 6,4 Hz, 1H). MS 495,3
(M+1)*

'H-NMR (400 MHz, CDCl5) §: 0,75-0,77
(m, 2H), 0,88-0,90 (m, 2H), 1,03-1,06 (m,
2H), 1,19-1,25 (m, 3H), 1,35 (s, 9H), 1,43
(s, 3H), 1,63-1,79 (m, 6H), 2,45-2,53 (m,

2H), 2,64 (d, ] = 7,2 Hz, 2H), 2,78-2,84
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Dt 1iéu phéan tich
(m, 2H), 3,19-3,21 (m, 1H), 4,75-4,81 (m,
1H), 7,29-7,30 (m, 2H), 7,41 (t, T = 1,6
Hz, 1H), 7,48 (t, J = 1,6 Hz, 1H). MS
493,3 (M+1)*

'H-NMR (CDCls, 300 MHzZ) §: 0,71-0,77
(m, 2H), 1,03-1,17 (m, 3H), 1,18 (s, 9H),
1,32 (s, 6H), 1,57-,60 (m, 3H), 1,95-2,06
(m, 2H), 2,42 (d, J = 7,2 Hz, 2H), 3,45-
3,56 (m, 6H), 4,69 (s, 1H), 7,58-7,72 (m,
4H), 7,84-7,87 (m, 1H), 8,35 (d, T =7,5
Hz, 1H), 8,65 (d, J = 8,4 Hz, 1H). MS
584,3 (M+1)*

'H-NMR (CDCls, 300 MHZ) §: 0,69-0,73
(m, 2H), 1,04-1,16 (m, 3H), 1,18 (s, 9H),
1,25-1,31 (m, 5H), 1,32-1,60 (m, 7H),
2,05-2,08 (m, 2H), 2,30-2,42 (m, 4H),
2,93 (s, 1H), 3,01 (s, 1H), 4,00 (br s, 1H),
4,71 (s, 1H), 7,60-7,75 (m, 3H), 7,83-7,86
(m, 1H), 8,28 (d, ] = 7,2 Hz, 1H), 8,37 (d,
J=7,8 Hz, 1H), 8,66 (d, J = 8,4 Hz, 1H).
MS 610,3 (M+1)*

'H-NMR (CDClLs, 300 MHZ) §: 0,69-0,73
(m, 2H), 1,04-1,16 (m, 3H), 1,18 (s, 9H),
1,57-1,60 (m, 6H), 1,81-1,85 (m, 2H),
1,98-2,01 (m, 2H), 2,18-2,23 (m, 7H),
2,41 (d, J=7,2 Hz, 2H), 4,70 (s, 1H), 7,36
(s, 1H), 7,59-7,72 (m, 3H), 7,87-7,90 (m,
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1H), 8,36 (d, J = 7,5 Hz, 1H), 8,66 (d, ] =
8,7 Hz, 1H). MS 608,3 (M+1)*

'H-NMR (CDCls, 300 MHz) §: 0,69-0,73
(m, 2H), 1,04-1,16 (m, 3H), 1,18 (s, 9H),
1,58-1,72 (m, 6H), 2,42 (d,J = 6,9 Hz,
2H), 4,43 (s, 4H), 4,49 (s, 2H), 4,68 (s,
1H), 4,99 (s, 2H), 7,58-7,73 (m, 3H), 7,83-
7,86 (m, 1H), 8,37 (d,J = 7,2 Hz, 1H),
8,64 (d, ] = 8,4 Hz, 1H). MS 600,2 (M+1)*

'H-NMR (300 MHz, CDCl5): § 0,81-0,89
(m, 2H), 1,12-1,18 (m, 2H), 1,25 (s, 9H),
1,60-1,70 (m, 7H), 2,24-2,46 (m, 7H),
3,14-3,17 (m, 4H), 4,25-4,26 (m, 1H),
5,07 (s, 1H), 7,08 (d, J = 8,4 Hz, 1H), 7,45
(d,J=8,4 Hz, 1H), 8,15 (d,J = 8,4 Hz,1
H). MS 620,1 (M+1)".

'H-NMR (300 MHz, CDCls): § 0,81-0,88
(m, 2H), 1,11-1,21 (m, 3H), 1,25 (s, 9H),
1,32 (s, 6H), 1,61-1,70 (m, 6H), 2,40 (d, J
=17,2 Hz, 2H), 3,48 (d, T = 6,3 Hz, 2H),
5,10 (s, 1H), 7,45-7,49 (m, 2H), 8,13 (d, J
=8,4 Hz, 1H; MS 560,2 (M+1)".

'H-NMR (400 MHz, CDCls): § 0,81-0,34
(m, 2H), 1,11-1,22 (m, 3H), 1,25 (s, 9H),
1,61-1,71 (m, 6H), 2,38-2,53 (m, 4H),
2,77-2,85 (m, 2H), 3,17-3,19 (m, 1H),
4,81-4,84 (m, 1H), 5,09 (s, 1H), 7,35 (d, J
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= 8,1 Hz, 1H), 7,46 (d, J = 8,4 Hz, 1H),
8,14 (d, J = 8,4 Hz, 1H). MS 586,2

(M+1)*.
OZQ . 'H-NMR (400 MHz, CD;OD): § 0,81-0,84
J N
NJN%S ) i (m, 2H), 1,16-1,21 (m, 12H), 1,59-1,66
£ (m, 6H), 2,33-2,36 (m, 4H), 2,55 (d, ] =
100 7,2 Hz, 2H), 3,15-3,18 (m, 2H), 3,33-3,36
8 (m, 2H), 4,29-4,33 (m, 1H), 7,94 (d, ] =

6,0 Hz, 1H), 8,05 (d, ] = 7,6 Hz, 1H), 8,47
(d,J=17,6 Hz, 1H), 8,69 (d, ] = 6,4 Hz,
1H), 10,19 (s, 1H); MS 603,3 (M+1)".

Vidu 101
o)

H,N /[S//N

o/

101

Budce 1: axit 4-Metylbenzensulfinic (101a)

Hdn hop clia natri 4-metylbenzensulfinat (1,0 g, 5,0 mmol) trong TBME
(30 mL) dugc bd sung HCI ¢6 ddc (2 mL) va hdn hop dugce khudy & nhiét do
trong phong trong 0,5 gid. Sau d6, nudc (40 mL) duge bd sung. Cac 16p duoc
tach va 16p hitu co dugc siy qua Na SOy va duge ¢b dic thu duoc hop chét 101a
(0,8 g, 93%) 14 chat rin mau tring.
Budc 2: N-((3,5-Di-tert-butylphenyl)(tosyl)metyl)formamit (101b)

Dung dich cta 3,5-di-fert-butylbenzaldehyt (873 mg, 4 mmol) trong
toluen (6 mL) va MeCN (6 mL) dugc bd sung formamit (540 mg, 12 mmol) va
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TMSCI (0,52 mL, 4,0 mmol) va hdn hgp dugc khudy & 50°C qua dém. Sau dé,
hop chit 101a (630 mg, 4,0 mmol) duge bd sung. Hon hop thu duge dugc khudy
¢ 50°C qua dém, sau do, dugc tdi véi nude (20 mL) va duoc chiét véi EA (20
mL). Lép hitu co dugc c6 dic va chit rén thu duge duoc rira véi TBME (4 mL)
thu dugc hop chét 101b (650 mg, 40%) 13 chét rén mau trang.

Budce 3: 1,3-Di-fert-butyl-5-(isocyano(tosyl)metyl)benzen (101c¢)

Dung dich cia hop chit 101b (0,20 g, 0,49 mmol) trong THF (1,5 mL)
dugc bd sung POCl; (151 mg, 1,0 mmol) va hdn hop dugc khudy & nhiét do
trong phong trong 10 phut. Sau d6, hdn hop duoc 1am mat téi 4°C, 2,5-lutidin
(321 mg, 3,0 mmol) duogc b sung trong 3 phut, duoc gia nhiét & nhiét do trong
phong, dugc khudy trong 4 gid, duoc rét vao hdn hop ctua nudc da va NaHCO;
chira nuéce (20 mL) va dugc chiét véi TBME (20 mL). L6p hitu co dugce c6 dac
thu duogc hop chét 101¢ (50 mg, 26%) 1a diu.

Budce 4: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)oxazol (101d)

Dung dich cta hgp chit 101c (0,20 g 0,50 mmol), 2-
xyclohexylacetaldehyt (64 mg, 0,50 mmol) va K>CO; (138 mg, 1,0 mmol) trong
DMF (3 mL) dugc khudy qua dém & nhiét do trong phong, dugc rét vao nudc va
dugc chiét véi EA (20 mL x 2). Cac 16p hitu co héa hgp duge cd dic va tinh ché
bdi CC (PE/EA = 100/1) thu dugc hop chét 101d (80 mg, 45%) 1a dau.

Budce 5: Etyl 5-(xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)oxazol-2-
carboxylat (101e)

Dung dich ctia hop chét 101d (0,20 g, 0,56 mmol) trong THF kho (20
mL) duoc b sung timg giot dung dich LHMDS (1M trong THF, 0,6 mL, 0,6
mmol) & -78°C va dung dich dugc khudy & -78°C trong 1 gid. Sau do, dung dich
ctia etyl cloformat (108 mg, 1,0 mmol) trong THF khé (1 mL) dugc bd sung.
Hon hop dugc gia nhiét & nhiét do trong phong, dugc khudy trong 2 gity, dugc
t61 véi NH4Cl chtra nuée va duge chiét véi EA (20 mL x 2). Cac 16p ‘hﬁ'u co hoa
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hop dugc co dic va tinh ché bsi CC (PE/EA = 100/1) thu duoc hop chit 101e
(60 mg, 25%) 1a dau.

Budc 6: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)oxazol-2-carboxamit
(101)

Hén hop ctia hop chét 101e (300 mg, 0,70 mmol) va THF/NH; (2M, 5
mL, 10 mmol) trong éng bit kin dugc gia nhiét & 90°C trong 12 gid, duoc c6 dac
va tinh ché béi HPLC didu ché thu duoc hop chét 101 (70 mg, 25%) 1a chét rén
mau tring. 'H-NMR (CDCls, 300 MHz) &: 1,06-1,30 (5H, m), 1,39 (18H, s),
1,59-1,87 (5H, m), 1,88-1,90 (1H, m), 2,80-2,83 (2H, d, J = 9,9 Hz), 5,57 (1H,
s), 7,01 (1H, s), 7,42 (1H, t, J = 1,8 Hz), 7,48 (2H, d, J = 1,8 Hz). MS 397,3
(M+1).

Vidu 102

5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-4-(xyclohexylmetyl)-N-(4-
((metylsulfonyl)carbamoyl)bixyclo[2,2,2]octan-1-yl)oxazol-2-carboxamit (102)
Dung dich ctia hop chét 100/14 (94 mg, 0,15 mmol), EDCI (105 mg, 0,53
mmol), DMAP (110 mg, 0,85 mmol) va MeSO,NH, (45 mg, 0,44 mmol) trong
DCM (5 mL) dugc khudy & 30°C qua dém, dugc pha lodng véi EA, duoc rua
voi H,O va nuée mudi, duoc séy qua Na,SO;, dugc ¢b dic va tinh ché boi
HPLC diéu ché thu dugc hop chét 102 (31 mg, 30%) 1a chét rin mau tring. 'H-
NMR (300 MHz, CDCls) é: 0,73-0,81 (m, 2H), 1,05-1,10 (m, 3H), 1,18 (s, 9H),
1,57 (br s, 2H), 1,77 (br s, 4H), 1,94-1,99 (m, 6H), 2,12-2,17 (m, 6H), 2,39 (d, J
= 6,9 Hz, 2H), 3,30 (s, 3H), 4,68 (m, 1H), 6,86 (s, 1H), 7,58-7,74 (m, 3H), 7,85-
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7,93 (m, 2H), 8,36 (d, J = 7,8 Hz, 1H) , 8,66 (d, J = 9,9 Hz, 1H). MS 699
[M+1]*.

Vi du 102/1

Vi du sau ddy duoc didu ché tuong tu nhu dugc mo ta trong vi du 102 trén

day:
# Chu tric Dit liéu phén tich
°g§/~NH- - 'H-NMR (300 MHz, CDCls) §: 0,75-0,85
O)“"@w %o/ O S50 (m, 2H), 1,04-1,06 (m, 3H), 1,18 (s, 9H),
"N 1,58-1,61 (m, 7H), 2,42 (d, T = 6,9 Hz,
0 () 2H), 2,53-2,56 (m, 2H), 2,80-2,88 (m,
2H), 3,14-3,18 (m, 1H), 3,34 (s, 3H), 4,68-
/1 4,73 (m, 2H), 7,28-7,30 (m, 1H), 7,61 (d, J
= 6,9 Hz, 2H), 7,70-7,75 (m, 1H), 7,85 (d,
J=17,5Hz, 1H), 8,37 (d, ] =9,6 Hz, 1H) ,
8,66 (d, J = 8,4 Hz, 1H). MS 645 [M+1]*
Vidu 103

Budc 1: 2-Xyclohexylacetaldehyt (103a)

Dung dich cua 2-xyclohexyletanol (25,6 g, 200 mmol) trong DCM (500
mL) dugc bd sung PCC (64,6 g, 300 mmol), va dung dich duoc khudy & nhiét
do trong phong trong 3 gid, dugc pha lodng véi Et,0, duoc khudy & nhiét do
trong phong trong 1 gid va dugc loc qua mang xelit va silica gel (1/1). Phan loc

dugc co dic can than thu duoc hop chit tho 103a (25,2 g) 12 ddu mau vang nhat.

Budce 2: 3-Xyclohexyl-2-hydroxypropannitril (103b)
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Dung dich dugc khudy ctia hop chit 103a (25,2 g, 200 mmol) trong DCM
(180 mL) dugc bd sung titanium isopropoxit (11,8 mL, 40,0 mmol) & 0°C va
dugc gia nhiét t6i nhiét d trong phong. Trimethysilyl xyanua (39,7 g, 400
mmol) dugc bd sung va dung dich duge khudy & nhiét do trong phong trong 4
git, duoc t6i v6i IN HCI va THF & 0°C va duogc chiét véi EA. Phin hitu co
duoc rira voi nude va nude mudi, duge sdy qua Na;SO4, duogc loc, duge co dac
va tinh ché bsi CC (PE/EA = 10/ 1) thu dugc hop chét 103b (24,1 g, 72% qua
hai buéc) 1a dau khéng mau.
Buéc 3: 1-Amin-3-xyclohexylpropan-2-ol (103¢)

Dung dich ciia hop chat 103b (24,1 g, 144 mmol) trong THF kho (250
mL) dugc bd sung LiAIH, (8,2 g, 216 mmol) duéi viéc khudy va huyén pha
dugc khudy & nhiét d6 trong phong trong 3 gio. Sau khi 1am mat t&i 0 dén 5°C,
LiAlH, du duoc trung hoa bang cach bd sung H,O (8 mL), 15% NaOH chtra
nuée (8 mL) va H,O (24 mL). Huyén phu dugc khudy trong cho dén khi tit ca
LiAlH; dugc trung hoa va chit két tia mau tréng duoc hinh thanh, duoc loc va
chét két tha dugc rira v6i Et,O. Cac 16p hitu co héa hop duoc sdy qua Na,SOq,
dugc loc va dugc c6 dic thu dugc hop chit 103¢ (21,6 g, 95%) la dau khong
mau.
Budc 4: Etyl 2-((3-xyclohexyl-2-hydroxypropyl)amin)-2-oxoaxetat (103d)

Dung dich ctia hop chat 103¢ (21,6 g, 137 mmol) trong DCM khé (200
mL) dugc bd sung etyl clo(oxo)axetat (18,8 g, 137 mmol) tiép theo bsi TEA
(20,8 g, 206,1 mmol) & 0°C va hén hop tir tr dugc gia nhiét & nhiét do trong
phong. Sau khi khudy qua dém hdn hop dugc c6 dac, dugec pha lodng vé6i
NaHCO; chira nuéc va duge chiét véi EA. Lép hitu co duoc rira véi nue mudi,
dugc sdy qua Na,SOy, duoc loc, duge ¢ dic va tinh ché béi CC (PE/EA =1/1)
thu dugc hop chat 103d (12,4 g, 35%) 1a dau khong mau.

Budc 5: Etyl 2-((3-xyclohexyl-2-oxopropyl)amin)-2-oxoaxetat (103e)
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Dung dich dugc khqu ctia hop chit 103d (12,4 g, 48,2 mmol) trong
DCM khé (150 mL) dugc bd sung Dess-Martin periodinan (20,4 g, 48,2 mmol)
& 0°C va dung dich dugc khudy & nhiét do trong phong trong 3 gio, dugc pha
lodng véi nuée & 0°C va duoc chiét véi DCM hai 1an. Cac 16p hitu co hda hop
dugc rira hai 14n vé6i nuée va nude mudi, duoc siy qua Na,SOq4, dugc loc, dugce
cd dic va tinh ché bdi CC (PE/EA = 1/1) thu duoc hop chat 103e (10,1 g, 82%)
1a chét rin khong mau.

Budc 6: Etyl 5-(xyclohexylmetyl)oxazol-2-carboxylat (103f)

Dung dich cta hop chit 103e (10,1 g, 39,6 mmol) va POCI; (6,1 g, 39,6
mmol) trong toluen khé (100 mL) dugc gia nhiét & sy chay nguoc qua dém, lam
mat téi nhiét do trong phong, duogc cb dac va dugc chia tach gitta DCM va 5%
Na,CO; chira nuée. Cac 16p duge tach va 16p chira nuée duoge chiét véi DCM.
Céc 16p hitu co héa hgp duoc séy qua Na;SOy4, dugc loc, duoc c6 dic va tinh
ché bdi CC (PE/EA = 10/1) thu duoc hop chét 103f (8,7 g, 92%) 1a diu mau

vang.

Budc 7: Etyl 4-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-5-
(xyclohexylmetyl)oxazol-2-carboxylat (103g)

Dung dich ctia hop chéat 103f (500 mg, 2,10 mmol), 4-bromo-N-(tert-
butyl)naphtalen-1-sulfonamit (791 mg, 2,30 mmol), PPh; (603 mg, 2,3 mmol)
va Pd(OAc), (95 mg, 0,40 mmol) trong DMF (8 mL) duoc gia nhiét & 125°C
qua dém, lam mat t6i nhiét d§ trong phong, dugc chia tach gitta EA va nudc va
cac 16p dugce tach. L6p hitu co dugc rira véi nude va nude mudi, duge siy qua
NaSOy4, duoc loc, dugce ¢6 dic. Quy trinh nay dugc 1dp lai ba 14n va céc can hoa
hop dugc tinh ché béi CC (PE/EA = 5/1) thu dugc hop chit 103g (350 mg, 8%)

la chat ran mau vang.

Budce 8: Kali 4-(4-(V-(tert-butyl)sulfamoyl)naphtalen-1-y1)-5-
(xyclohexylmetyl)oxazol-2-carboxylat (103h)
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Dung dich cta hop chéit 103g (350 mg, 0,70 mmol) trong hén hop cua
MeOH (10 mL) va H,O (1 mL) dugc bb sung KOH (56 mg, 1,0 mmol) va hdn
hop dugc khudy & nhiét do trong phong trong 5 gid va dugc cd dac thu duoc
hop chét tho 103h (365 mg) 1a chit rin mau tring nga.

Budce 9: 4-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-5-(xyclohexylmetyl)-N-
(1,1-dioxidotetrahydro-2 H-thiopyran-4-yl)oxazol-2-carboxamit (103)

Dung dich ctia hop chét 103h (150 mg, 0,30 mmol), HATU (136 mg, 0,36
mmol), DIEA (90 mg, 0,70 mmol) va mudi 1,1-dioxo-hexahydrothiopyran-4-
ylamin hydroclorua (56 mg, 0,36 mmol) trong DMF (3 mL) dugc khudy qua
dém va dugc pha lodng véi HyO va EA. Lép hitu co duge rira véi nude mudi,
duoc séy qua NaySO0;, dugc loc, dugc co dic va tinh ché bsi HPLC diéu ché thu
duogc hop chat 103 (31 mg, 18%) 1a chét rén khéng mau. 'H-NMR (300 MHz,
DMSO-ds) 8: 0,70-0,74 (m, 2H), 0,97-1,02 (m, 12H), 1,46-1,50 (m, 6H), 2,08-
2,17 (m, 4H), 2,60 (d, J = 7,2 Hz, 2H), 3,04-3,08 (m, 2H), 3,26-3,37 (m, 2H),
4,17-4,21 (m, 1H), 7,64-7,73 (m, 3H), 7,86 (s, 1H), 7,97 (d, J = 8,4 Hz, 1H),
8,24 (d, ] = 8,1 Hz, 1H), 8,76 (d, J = 8,4 Hz, 1H), 9,06 (d, ] = 8,4 Hz, 1H). MS
602,2 [M+1]".

Vidu 103/1 dén 103/3

Céc vi du sau day duogc diéu ché tuong tu nhu dugc mo ta trong vi du 103

trén day:

# Dir li€u phan tich

'H-NMR (300 MHz, DMSO-dg) : 0,69-
0,73 (m, 2H), 0,96-1,05 (m, 12H), 1,42-
1,47 (m, 6H), 1,74-1,79 (m, 6H), 1,92-
1,97 (m, 6H), 2,57 (d, ] = 6,9 Hz, 2H),
7,62-7,72 (m, 3H), 7,86 (s, 1H), 7,94-7,97
(m, 2H), 8,23 (d, J = 7,5 Hz, 1H), 8,75 (d,

J =8,4 Hz, 1H), 11,95 (br's, 1H). MS

103
/1
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# Chu tric Dit li€u phan tich

622,3 [M+1]*

'H-NMR (300 MHz, CDCls) §: 0,76-0,78
(m, 2H), 0,88-0,91 (m, 2H), 1,01-1,08 (m,
2H), 1,18-1,33 (m, 3H), 1,36 (s, 9H), 1,45
(s, 3H), 1,63-1,75 (m, 5H), 1,82-1,93 (m,
1H), 2,43-2,53 (m, 2H), 2,78-2,80 (m,
4H), 3,14-3,23 (m, 1H), 4,76-4,84 (m,
1H), 7,29 (t, T = 1,8 Hz, 1H), 7,35 (¢, ] =
1,8 Hz, 1H), 7,44 (t, J = 1,8 Hz, 1H). MS
4933 [M+1]*

103
/2

2 'H-NMR (300 MHz, CDCl5) &: 0,76-0,78
O\”&N (m, 2H), 0,88-0,91 (m, 2H), 1,01-1,08 (m,

2H), 1,18-1,33 (m, 3H), 1,36 (s, 9H), 1,45
(s, 3H), 1,63-1,75 (m, 5H), 1,82-1,93 (m,
1H), 2,29-2,43 (m, 4H), 2,80 (d, = 7,2
Hz, 2H), 3,13-3,17 (m, 4H), 4,23-4,28 (m,
1H), 7,09-7,12 (m, 1H), 7,29 (t, T = 1,8
Hz, 1H), 7,34 (t, = 1,8 Hz, 1H), 7,43 (¢, J
=1,8 Hz, 1H). MS 527,3 ([M+1]*

/3

Vi du 104
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Budéce 1: Etyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclobutylmetyl)oxazol-2-carboxylat (104a)

Dung dich cuia  N-(fert-butyl)-4-(4-(xyclobutylmetyl)oxazol-5-
yl)naphtalen-1-sulfonamit (1,6 g, 4,0 mmol, duoc diéu ché tuong tu nhu trung
gian 100b) trong THF (20 mL) dugc bd sung z-butyllithium (3,2 mL, 8,0 mmol)
& -78°C va sau d6, dugc khudy trong 30 phut & nhiét do nay. Etyl cloformat (6,5
g, 6,0 mmol) dugc bd sung timg giot & -78°C. Dung dich dugc khudy & -78°C
trong 1 gio, dugce t6i véi NH4CI bdo hoa chira nude, duoc khqu 0 nhiét 3o
trong phong trong 1 gi& va duge chiét véi DCM. Lép hitu co duogc sdy v6i
Na,SO4, duoc loc, duge ¢d dic va tinh ché bsi CC (DCM/MeOH = 60/1) thu
duogc hop chat 104a (600 mg, 31%) 1a chit rén mau tring.

Budc 2 va Budc 3: 5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclobutylmetyl)-N-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)oxazol-2-
carboxamit (104)

Vi du 104 duge diéu ché tur trung gian 104a tuong tu nhu dugc mo ta vi
du 6 tir trung gian 6e. "H-NMR (300 MHz, CDCl;) 8: 1,10 (s, 9H), 1,40-1,45 (m,
2H), 1,56-1,68 (m, 2H), 1,81-1,85 (m, 2H), 2,20-2,25 (m, 4H), 2,56-2,63 (m,
3H), 2,74 (s, 2H), 3,01-3,06 (m, 2H), 4,20-4,21 (m, 1H), 7,60-7,71 (m, 3H), 7,81
(d, J = 8,4 Hz, 1H), 8,29 (d, ] = 7,6 Hz, 1H), 8,76 (d, J = 8,6 Hz, 1H). MS 574,3
(M+1)*,

Vi du 200

200

Budc 1: 4-(Xyclohexylmetyl)thiazol-2-amin (200a)
Dung dich ctia 1-bromo-3-xyclohexylpropan-2-on (2,8 g, 12,8 mmol) va
thiourea (1,07 g, 14,1 mmol) trong EtOH (20 mL) dugc cho ngugc dong trong 4
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gi0, dugc c6 déc va duge chia tach gitta DCM va NaHCOj3 bdo hoa. Lép hitu co
duoc rira v6i nude mudi, duge séy qua Na,SOy4, dugc loc, dugc cd dic va tinh
ché béi CC (PE/EA = 3/1) thu dugc hop chat 200a (1,1 g, 44%) 1a chét rin mau
vang.

Budce 2: 5-Bromo-4-(xyclohexylmetyl)thiazol-2-amin (200b)

Hon hop cia hop chit 200a (7,6 g, 38,8 mmol) va NBS (6,9 g, 38,8
mmol) trong MeCN (100 mL) dugc khudy & 50°C trong 10 gid, duoc pha loang
véi nude (30 mL) va duge chiét véi EA (3x 100 mL). Lép hitu co héa hop duge
rira v6i nude mudi, duoc siy qua Na,SO, va duge bay hoi thu dugc hop chét

200b (7,5 g, 71%) chéit rin mau vang nhat.

Budce 3: N-(5-Bromo-4-(xyclohexylmetyl)thiazol-2-yl)-3-hydroxy-3-
metylbutanamit (200c¢)

Hon hop ctia hop chat 200b (548 mg, 2,0 mmol),} DCC (412 mg, 2,0
mmol) va axit 3-hydroxy-3-metylbutanoic (236 mg, 2,0 mmol) trong DMF (20
mL) dugc khudy & nhiét do trong phong trong 12 gio, dugc pha lodng véi nude
(30 mL) va duge chiét véi EA (3x 50 mL). Lép hitu co héa hop duoc rira véi
nude mubi, duge sdy qua Na,SO, va dugce bay hoi thu dugc hop chit 200¢ (220

mg, 29%) chit rin mau vang nhat.

Budc 4: N-(5-(4-(N-(tert-Butyl)sulfamoyl)-3-(triflometyl)phenyl)-4-
(xyclohexylmetyl)thiazol-2-yl)-3-hydroxy-3-metylbutanamit (200)

Huyén phi ciia hop chét 200¢ (75 mg, 0,2 mmol), Cs,CO;3 (130 mg, 0,4
mmol), N-(tert-butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
(triflometyl)benzensulfonamit (81 mg, 0,2 mmol), Pd(PPhs)s (23 mg, 20 pmol)
trong toluen/H,O (10:1, 10mL) dugc gia nhiét qua dém dudi N, & 100°C, duoc
o dic va dugce chiét véi EA. Lép hitu co dugce rira voi nude mudi, duge séy qua
MgSOs, dugc loc, duge bay hoi va duoc tinh ché béi HPLC diéu ché thu duge
hop chit 200 (30 mg, 25%) chit rin mau vang nhat. 'H-NMR (DMSO-ds, 300
MHz) é: 12,10 (br s, 1H), 8,24 (d, 1H, J = 6,3 Hz), 7,86-7,94 (m, 3H), 2,57-2,60
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(m, 4H), 1,59-1,75 (m, 6H), 1,07-1,23 (m, 18H), 0,85-0,91 (m, 2H). MS 5762
(M+1)".

Vidu 200/1

Vi du sau day dugc diéu ché tuong tu nhu trong vi du 200:

# Chu trac Dit lidu phan tich
5 mn s CFs/O 'H-NMR (400 MHz, CDCls) &: 8,25 (d,
AL | /\
o’/s) 0 N HE‘% J=8,4 Hz, 1H), 7,87 (d, J = 8,4 Hz,

2H), 7,79 (s, 1H), 7,61 (d, ] = 8,4 Hz,
1H), 7,50 (d, J = 8,4 Hz, 2H), 4,68 (s,
1H), 3,87 (s, 2H), 3,11-3,05 (m, 2H),
2,49 (d,J =7,2 Hz, 2H), 1,59-1,53 (m,
6H), 1,26-1,20 (m, 12H), 1,12-0,79 (m,
SH). MS 686,1 (M+1)*.

200/1

Vi du 201

Budc 1: N-(5-Bromo-4-(xyclohexylmetyl)thiazol-2-yl)metansulfonamit (201a)
Hon hop cua hop chit 200b (548 mg, 2,0 mmol) va TEA (404 mg, 4,0
mmol) trong DCM (20 mL) & -10°C dugc bd sung MsCl (262 mg, 2,2 mmol)
trong 2 gio, duoc pha lodng véi nude (30 mL) va dugc chiét véi DCM (3x 50
mL). Lép hitu co duge rira véi nuée mudi, duge siy qua Na,SO,, duge loc va

duoc cb dic thu dugc hop chit 201a (640 mg, 91%) chat rdn mau vang nhat.

Budc 2: N-(tert-Butyl)-4-(4-(xyclohexylmetyl)-2-(metylsulfonamido)thiazol-5-
y1)-2-(triflometyl)benzensulfonamit (201)

-273-



24106

Huyén phu ctia hop chit 201a (90 mg, 0,25 mmol), Cs,CO; (162 mg, 0,5
mmol), N-(tert-butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
(triflometyl)benzensulfonamit (101 mg, 0,25 mmol), Pd (PPhs)s (35 mg, 0,03
mmol) trong toluen/H,O (10:1, 10 mL) dugc gia nhiét qua dém dudi N, &
100°C, duoc lam mat, duoc cd dic va duge chiét véi EA. Lép hitu co dugce rira
véi nude mudi, duge séy qua MgSO,, duoc loc, dugc bay hoi va dugce tinh ché
boi HPLC diéu ché thu dugc hop chit 201 (35 mg, 25%) chit rén mau vang
nhat. '"H-NMR (DMSO-ds, 300 MHz) &: 12,73 (br s, 1H), 8,25 (d, 1H, J = 6,3
Hz), 7,85-7,93 (m, 3H), 2,97 (s, 3H), 2,50-2,53 (m, 2H), 1,55-1,62 (m, 6H),
1,06-1,17 (m, 11H), 0,80-0,851 (m, 3H). MS 554,1 M+1)".

© Vidu 202

Etyl 4-benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)thiazol-2-carboxylat
(202)

Dung dich cua etyl 4-benzyl-5-bromothiazol-2-carboxylat (1,50 g, 4,53
mmol), N-(tert-butyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-
1-sulfonamit (2,11 g, 5,43 mmol), Na,COs (1,90 g, 18,0 mmol) va Pd(dppf)Cl,
(331 mg, 0,45 mmol) trong hdn hop ciia toluen (30 mL), EtOH (15 mL) va nu6c
(15 mL) duoc gia nhiét & 70°C trong 15 gio, lam mat t&i nhiét d6 trong phong,
dugc chia tach gitta EA va nudc va dugce tch. Pha hitu co duoc rira v6i nude va
nuée mudi, duge séy qua Na,SO4, dugc loc, duoc cd dic va tinh ché bsi CC
(PE/EA = 10/1 dén 5/1) thu dugc hop chét 202 (1,24 g, 53%) la chét rén mau
trang. "H-NMR (400 MHz, CDCl;) &: 0,56-0,66 (m, 2H), 0,93-1,14 (m, 3H),
1,22 (s, 9H), 1,45-1,49 (m, 5H), 1,52-1,58 (m, 3H), 1,74-1,79 (m, 1H), 2,39-2,43
(m, 2H), 4,53 (q, J = 6,8 Hz, 2H), 4,71 (s; 1H), 7,53 (d, J = 7,6 Hz, 1H), 7,57-
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7,61 (m, 1H), 7,71-7,74 (m, 1H), 8,36 (d, J = 7,6 Hz, 1H), 8,69-8,72 (m, 1H).
MS 515,2 [M+1]".

Vidu 203

Kali 4-benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)thiazol-2-carboxylat
(203)

Dung dich cta hop chit 202 (1,35 g, 2,63 mmol) trong dung dich cua
MeOH (20 mL) va H,O (5 mL) duoc b sung KOH (147 mg, 2,63 mmol) va sau
do, dung dich dugc khqu trong 30 phut & 50°C. Dung dich thu dugc dugc cod
dic, duoc rira v6i EtO va duoc sdy chan khéng thu duoc hop chat 203 (1,32 g,
96%) 1a chét rin mau vang. '"H-NMR (400 MHz, CD;OD) &: 0,57-0,65 (m, 2H),
0,94-1,07 (m, 3H), 1,13 (s, 9H), 1,48 (d, J = 10,0 Hz, 5H), 1,63-1,67 (m, 1H),
2,38 (br s, 2H), 7,59-7,63 (m, 2H), 7,72 (t, J = 7,2 Hz, 2H), 7,79 (d, ] = 8,4 Hz,
1H), 8,31 (d, J =7,6 Hz, 1H), 8,81 (d, ] = 8,4 Hz, 1H). MS 443,2 [M-K+1]".

Vi du 204

4-Benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-N-(4-
(etylthio)benzyl)thiazol-2-carboxamit (204)

Dung dich ctia hop chét 203 (200 mg, 0,38 mmol), HATU (72 mg, 0,38
mmol), DIEA (129 mg, 1,00 mmol) va (4-(etylthio)phenyl)metanamin (72 mg,
0,41 mmol) trong DMF (2 mL) dugc khudy trong 1 gid & nhiét do trong phong,
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dugc i véi H,O va duge chiét véi EA (3 14n). Céac 16p hitu co héa hop duge
rira véi nuéc (3 1an) va nuée mudi lién tiép, dugc siy qua Na,SO,, duoc loc,
dugc co dic va tinh ché béi HPLC didu ché thu dugc hop chét 204 (117 mg,
48%) 14 bot mau tring.

Vi du 205

4-Benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-N-(4-
(etylsulfonyl)benzyl)thiazol-2-carboxamit (205)

Dung dich ciia hop chit 204 (117 mg, 0,18 mmol) trong DCM (5 mL)
dugc bé sung m-CPBA (102 mg, 0,50 mmol) va dung dich dugc khudy & nhiét
do trong phong trong 30 phut, dugc t6i véi Na,SOj; chtra nude va duge chiét véi
EA. Lép hitu co duge rira véi nude va nude mudi, duoc siy qua Na,SOy, duge
loc, dugc co dic va tinh ché béi HPLC diéu ché thu duoc hop chét 205 (67 mg,
56%) 1 chit rin mau tring. "H-NMR (400 MHz, CDCl;) 8: 0,60-0,69 (m, 2H),
0,83-1,11 (m, 3H), 1,20 (s, 9H), 1,23-1,32 (m, 5H), 1,48-1,56 (m, 3H), 1,65-1,68
(m, 1H), 2,34 (br s, 2H), 3,13 (q, J = 7,6 Hz, 2H), 4,64 (s, 1H), 4,80 (d, J = 6,4
Hz, 2H), 7,52 (d, J = 7,6 Hz, 1H), 7,56-7,80 (m, 6H), 7,93 (d, J = 8,4 Hz, 2H),
8,36 (d,J =7,6 Hz, 1H), 8,69 (d, J = 8,0 Hz, 1H). MS 668,2 [M+1]".

Vi du 206

0]

HoN
s,
7N\

N

206

Budce 1: 5-(Bromometyl)-2,4-diclopyrimidin (206a)
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2,4-Diclo-5-metylpyrimidin (20,0 g, 123 mmol) dugc hoa tan trong ACN
(100 mL) va NBS (26,1 g, 147 mmol) va AIBN (1,01 g, 6,13 mmol) dugc bd
sung. Hon hop dugc gia nhiét t6i 90°C va duge khudy trong 16 gidr & nhiét do
ndy. Dung méi dugc loai bd va tinh ché bsi CC (PE/EA = 99/1) thu dugc hop
chit 206a (15 g, 50%) 14 xi-rd mau vang nhat.
Budc 2: 2,4-Diclo-5-(xyclohexylidenemetyl)pyrimidin (206b)

Triisopropylphosphit (7,28 g, 35,0 mmol) duoc bd sung vao hop chét
206a (5,0 g, 20,6 mmol) trong binh va hdn hop duge gia nhiét téi 100°C trong 2
gio, dugc lam mét t6i 0°C va THF (25 mL) dugc bd sung tiép theo béi
xyclohexanon (2,42 g, 24,7 mmol). Sau 5 phuat, NaH (822 mg, 20,6 mmol) duoc
bd sung. Hon hop dugc khudy trong 15 phat & 0°C, sau do, dugc gia nhiét tGi
nhiét d trong phong va duge khudy trong 15 phut. Sau khi hoan thanh phan
tmg, hdn hop duge pha lodng véi dung dich NH,CI bio hoa (25 mL) va EA (50
mL). L6p hiru co duge tach va 16p chita nuée duge chiét véi DCM (2 x 25 mL).
Céc 16p hitu co héa hop dugc sdy qua Na,SO4, dugc bay hoi va duge tinh ché
bsi CC (1,5% EA trong PE) thu dugc hop chat 206b (1,8 g, 36%) 1a chit rén

mau trang nga.

Buéc 3: 2-Clo-5-(xyclohexylidenemetyl)-4-(3,5-di-tert-butylphenyl)pyrimidin
(206¢)

Hon hop clia hop chit 206b (2,0 g, 8,26 mmol), 2-(3,5-di-tert-
butylphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (3,13 g, 9,91 mmol), K,COs
(3,19 g, 23,1 mmol), trong 1,4-dioxan (20 mL) dugc thdi véi Ar trong 15 phit
trong lo bit kin. Pd(PPhs) (0,477 g, 413 pumol) duoc bd sung va hdn hop duoc
khudy & 140°C trong 5 gid, duge loc qua xelit va phan loc duge c6 dic. Tinh
ché boi CC (5% EA trong PE) thu dugc hop chét 206¢ (1,1 g, 34%) 1a chét rin

mau trang nga.

Budce 4: 5-(Xyclohexylidenemetyl)-4-(3,5-di-tert-butylphenyl)pyrimidin-2-
cacbonitril (206d)
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NaCN (149 mg, 3,06 mmol) duoc b6 sung vao hdn hop cua hop chét 206¢

(1,1 g, 2,78 mmol) va DABCO (31 mg, 0,28 mmol) trong DMSO (20 mL). Sau

d6, hdén hop dugc gia nhiét t6i 40°C va dugc khudy trong 16 gi0, sau do, dugc

"pha lodng can thin véi nudc va duge chiét véi DCM (3 x 10 mL). Lép hitu co

héa hop dugc rira v6i da nude lanh (3 x 10 mL). Lép hitu co duge sdy qua

- Na,SO4, dugc bay hoi va duge tinh ché bai CC (5% EA trong PE) thu duge hop
_chat 206d (0,50 g, 45 %) 13 chét rén mau vang nhat.

Budc 5: axit 5-(xyclohexylidenemetyl)-4-(3,5-di-tert-butylphenyl)pyrimidin-2-
carboxylic (206e)

Hop chat 206d (0,8 g, 2,06 mmol) dugc hoa tan trong EtOH (5 mL) va
nude (5 mL). Sau d6, NaOH (0,165 g, 4,13 mmol) dugc bd sung va hdn hop
duoc khudy & 100°C trong 16 gi0, dugc bay hoi, dugc pha lodng véi nudce va
duoc chiét véi CHCl; (3 x 10 mL). Lép hitu co hoa hop dugc siy qua Na,SOs,
duogc bay hoi va dugc tinh ché bsi CC (EA/PE = 1/ 1) thu dugc hop chét 206e
(0,3 g, 36%) 1a chét rin mau vang nhat.

Budc 6: 5-(Xyclohexylidenemetyl)-4-(3,5-di-tert-butylphenyl)pyrimidin-2-
carboxamit (206f)

‘Hén hop ctia hop chit 206e (150 mg, 369 pmol) va thionylclorua (133
pL, 1,85 mmol) duoc cho nguoc dong trong 2 gio. Thionylclorua dugc bay hoi
va NH; (7N trong THF, 1 mL) duogc bd sung & 0°C. Hon hop duoc khudy &
nhi¢t d¢ trong phong trong 3 gio, duogc bay hoi va dugc hoa tan trong CHCl; (2
mL) va dugce rira v6i nude (2 x 2 mL). Lép hitu co duoc siy qua Na,SOs, dugce
bay hoi va duoc tinh ché bai CC (30% EtOAc trong PE) thu dugc hop chit 206f
(0,15 g, luong) 1a xi-r6 mau niu.

Buédce 7: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)pyrimidin-2-
carboxamit (206)

Hop chat 206f (0,15 g, 370 pmol) duoc hoa tan trong MeOH (5 mL) va
2N NaOH (0,1 mL) duoc bb sung. Sau dé, Pd/C (20 mg) duge bd sung va hdn
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hop dugc gitr dudi khi hydro (ap suat khi cau), dugc khudy trong 30 phut, dugc
loc qua xelit va dugc rta véi MeOH (2 mL). Dung méi duogc bay hoi va san
phim thé thu duge duge hoa tan trong CHCl; (5 mL) va duoc rira véi nude 6
mL). Lép hitu co duge siy qua Na,SOs, duge bay hoi va duge tinh ché bdi CC
(PE/EA = 1/1) thu dugc hop chét 206 (70 mg, 50%) 13 chét rin mau tréng. 'H-
NMR (CDCls, 400 MHz) 6: 0,83-1,51 (m, 11H), 1,37 (s, 18H), 2,61 (d, 2H),
5,69 (br s, 1H), 7,26-7,30 (m, 2H), 7,54-7,55 (m, 1H), 7,84 (br s, 1H), 8,74 (s,
1H). MS 408,6 (M+1)*.

Vidu 207

207

Budc 1: 5-(Xyclohexylidenemetyl)-4-(3,5-di-tert-butylphenyl)-N-(oxetan-3-
yl)pyrimidin-2- carboxamit (207a)

Hop chét 206e (0,15 g, 369 pmol) duoc hoa tan trong DCM (5 mL) va
TEA (74 mg, 770 umol) dugc bd sung sau d6 bang lwong du cia axit anhydrit
propylphosphonic va oxetan-3-amin (32 mg, 443 umol). Hon hop duoc khudy
trong 16 gio & nhiét do trong phong va dugc pha lodng véi nude. Lop hitu co
dugc tach, duoc sy qua Na,SO4 va duoc bay hoi thu duoc hop chit tho 207a
(0,15 g, 88%)).
Budce 2: 5-(Xyclohexylmetyl)-4-(3,5-di-tert-butylphenyl)-N-(oxetan-3-
yl)pyrimidin-2-carboxamit (207)

Hop chat 207a (0,15 g, 325 pmol) duogc hoa tan trong MeOH (5 mL) va
2N NaOH (0,1 mL) dugc bd sung. Sau d6, Pd/C (20 mg) duge bd sung va hon
hop duoc giit dudi khi hydro (4p suét khi ciu). Sau khi hoan thanh, hdn hop

dugc loc qua xelit va xelit dugc rira voi MeOH (2 mL). Dung méi dugc bay hoi
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va san pham thé thu duoc dugc hoa tan trong CHCI; (5 mL). Lép hitu co duoc
rira véi nude (5 mL), duge siy qua NaySOs, dugce bay hoi va duoc tinh ché bai
CC (PE/EA = 1/1) thu dugc hop chét 207 (65 mg, 50%) 13 chit rin khong mau.
'H-NMR (CDCl;, 400 MHz) §: 0,80-1,60 (m, 11H), 1,35 (s, 18H), 2,58-2,60 (d,
2H), 4,64 (t, 2H), 5,01 (t, 2H), 5,34 (m, 1H), 7,31 (m, 2H), 7,57 (m, 1H), 8,57
(m, 1H), 8,73 (s, 1H). MS 464,6 (M+1)".

Vidu207/1

Vi du sau day dugc diéu ché tuong tu nhu dugc mo ta trong vi du 207.

# CAu tric Dit liéu phan tich
>ﬁ 0 'H-NMR (CDCl3, 400 MHz) §: 0,80-1,60
H#N\ (m, 11H), 1,12 (s, 6H), 1,35 (s, 18H), 2,60
207/1 = (d, 2H), 3,29 (m, 2H), 4,66 (s, 1H), 7,37

(m, 2H), 7,54 (m, 1H), 8,50 (m, 1H), 8,83
(s, 1H). MS 480,6 (M+1)*

Vi du 208

0O
0
. 208

Buge 1: Metyl 3-bromo-4-(bromometyl)benzoat (208a)

AIBN (71 mg, 440 umol) duoc bd sung dung dich cia metyl 3-bromo-4-
metylbenzoat (2,0 g, 8,73 mmol) va NBS (1,87 g, 10,5 mmol) trong ACN (10
mL). Hén hop dugc cho ngugc dong trong 48 gidy, lam mét t&i nhiét do trong
phong, dugc bay hoi va duoc tinh ché bai CC (5% EA trong PE) thu dugc hop
chét 208a (1,07 g, 40%).

Budc 2: 3-Bromo-4-(xyclohexylidenemetyl)benzoic axit (208b)
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Hon hop ctia hop chit 208a (0,50 g, 2,18 mmol) va trietyl phosphit (0,62
g, 3,71 mmol) trong THF (10 mL) duoc cho ngugc dong trong 3 gid, duoc lam
mat t6i 0°C va sau d6, NaH (52 mg, 2,18 mmol) dugc bd sung tiép sau bsi THF.
Hon hop dugc khudy & nhiét d6 trong phong trong 15 phut, tiép sau bang cach
bd sung xyclohexanon (0,26 g, 2,62 mmol) & 0°C. Hon hop duoc khudy & nhiét
dd trong phong trong 16 gio, dugc pha lodng véi NH4Cl chita nuée va EA. Lép
hitu co dugc tach va 16p chira nude duge axit hda véi 2N HC1 & 0°C va duoc
chiét véi DCM (3 x 10 mL). Lép hitu co héa hop dugce siy qua Na,SO, va dugc
bay hoi thu duoc san phim tho 208b.

Budce 3: 3',5'-Di-fert-butyl-6-(xyclohexylidenemetyl)-[ 1,1'-biphenyl]-3-
carboxylic axit (208c)

Hon hop cla hop chit 208b (0,5 g, 1,69 mmol), 2-(3,5-di-tert-
butylphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (0,64 g, 2,03 mmol),
Na,COs (0,50 g, 4,74 mmol) trong 1,4-dioxan va nuée duge thdi v6i Ar trong 15
phut. Sau d6, Pd(PPhs)s (97 mg, 85 mmol) dugc bd sung va hdn hop duge khudy
& 90°C trong 14 gid, dugc loc qua xelit va phén loc duge co dic va tinh ché béi

CC (25% EA trong PE) thu dugc hop chit 208¢ (342 mg, 50% qua hai budc).

Budec 4: 3',5'-Di-tert-butyl-6-(xyclohexylmetyl)-[1,1'-biphenyl]-3-carboxylic
axit (208d)

Pd/C (10 mg) dugc bd sung dung dich ciia hop chét 208¢ (100 mg, 247
mmol) trong MeOH va phén tmg dugc thuc hién dudi 60 psi 4p suét hydro &
nhiét d¢ trong phong trong 16 gid. Hon hop duogc loc qua xelit va phan loc duoc
bay hoi. San pham thé thu dugc dugc chia tich gitra nudc va 10% MeOH/DCM.
Lép hitu co duge tach va duoc sy qua Na,SO, va duge bay hoi. San phim tho
thu duoc duoc nghién thanh bot vai Et,O va chét rin duoc loc va duge séy dudi

chéan khéng thu dugc hop chit 208d (45 mg, 45%) 13 cht rén mau vang nhat.

Budce 5: 3',5'-Di-fert-butyl-6-(xyclohexylmetyl)-[ 1,1'-biphenyl]-3-carboxamit
(208)
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CDI (79 mg, 0,49 mmol) dugc bé sung dung dich ciia hop chat 208d (100
mg, 0,25 mmol) trong THF (5 mL) va hdn hop dugc khudy & nhiét do trong
phong trong 16 gid. Sau d6, dung dich 2M ctia NH; (5 mL) trong THF dugc bd
sung & 0°C va hon hop dugc khudy & nhiét d6 trong phong trong 1 gio, duoc
bay hoi va san pham thé thu dugc duge chia tach gitra EA va nudc. Lop hitu co
duoc tach, duoc séy qua Na;SO4 va dugc bay hoi. San phém tho thu duoc duoc
nghién thanh bdt véi ACN va dugce sdy dudi chan khong thu duge hop chét 208
(60 mg, 60%). '"H-NMR (DMSO-d¢, 400 MHz) §: 0,70-1,55 (m, 11H), 1,30 (s,
18H), 2,45 (d, 2H), 7,08 (m, 2H), 7,24 (m, 1H), 7,33 (br s, 1H), 7,40 (m, 1H),
7,72-7,77 (m, 2H), 7,96 (br s, 1H). MS 406,5 (M+1)".

Vi du 209

Vi du sau day dugc didu ché sir dung céc quy trinh tuong tu nhu dugc moé

ta trong vi du 208.

209

'H-NMR (DMSO-dg, 400 MHz) &: 0,69-1,57 (m, 11H), 1,32 (s, 18H), 2,45 (d,
2H), 7,08 (m, 2H), 7,26-7,32 (m, 2H), 7,40 (m, 1H), 7,68 (m, 1H), 7,78 (m, 1H),
7,94 (br s, 1H). MS 406,5 (M+1)".

Viduy210va Vidu211

Buéc 1: 5-Benzyl-4-phenylthiazol-2-amin (210a)

-282-



24106

(2-Amin-4-phenylthiazol-5-yl)(phenyl)metanon (dugc diéu ché tuong tu
nhu dugc mo6 td Trong W0O2012/028100) dugc khir véi NaBH,; va ruou thu
dugc duoc xtr Iy v6i Et;SiH va TFA thu dugc hop chit 210a.

Budce 2: N-(5-Benzyl-4-phenylthiazol-2-y1)-2-(4-(etylthio)phenyl)axetamit (210)
Hop chit 210a dugce ndi véi 2-(4-(etylthio)phenyl)axit axetic tuong tu
nhu duge mé ta Trong WO2012/028100 thu dugc hop chit 210.
Budce 3: N-(5-Benzyl-4-phenylthiazol-2-y1)-2-(4-(etylsulfonyl)phenyl)axetamit
(211)
Hop chit 210 duoc oxy héa véi axit meta-cloperoxybenzoic thu dugc hop
chét 211 1a chét ran khong mau. 'H-NMR (CDCls, 300 MHz) &: 1,28 (q,J = 7,8
Hz, 3H), 3,08 (q, J = 7,8 Hz, 2H), 4,23 (s, 1H), 7,12 (d, J = 8,1 Hz, 2H), 7,21-
7,34 (m, 5H), 7,38-7,48 (m, 3H), 7,64 (dd, J = 6,0, 7,5 Hz, 2H), 7,78 (d, ] = 8,1
Hz, 2H), 11,84 (br s, 1H). MS 477,1 (M+1)*.

Vidu 300

Budc 1: 1-Bromo-3-phenylpropan-2-on (300a)

Dung dich cua 1-phenylpropan-2-on (6,1 g, 45,5 mmol) trong AcOH (15
mL) duoc bd sung dung dich ctia HBr trong AcOH (48%, 10 mL) va dung dich
ctia Br; (5,0 mL, 97,0 mmol) trong AcOH (30 mL) va hén hop thu duge dugce
khudy & nhiét do trong phong trong 6 gio, dugc pha lodng vdi axeton (100 mL),
duoc khuéy thém trong 16 gid, duoc cb dic va duge chiét véi DCM. Lop hitu co
dugc sdy qua Na,SOy, dugce loc, duge ¢6 dic va tinh ché béi CC (PE/EA =20/1)
thu dugc hop chat 300a (3,6 g, 37%) 1a diu mau nau.

Budce 2: Etyl 4-benzylthiazol-2-carboxylat (300b)
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Dung dich ctia hgp chét 300a (3,60 g, 16,9 mmol) va etylthioxamat (2,37
g, 18,0 mmol) trong Etanol (50 mL) dugc gia nhiét & 80°C trong 6 gi¥, duoc
lam mat t61 0°C, duogc pha lodng véi nude va EA, sau d6, duge trung hoa téi pH
= 7 stt dung NH;OH. va duogc chiét v6i EA (3 14n). Céc 16p hitu co héa hop
dugc siy qua Na,SO4, dugce loc, duge cd dic va tinh ché bsi CC (PE/EA =20/1)
thu dugc hop chit 300b (2,5 g, 60%) 1a ddu mau vang.

Budc 3: Etyl 4-benzyl-5-(4-(N-(fert-butyl)sulfamoyl)naphtalen-1-yl)thiazol-2-
carboxylat (300c¢)

Dung dich cta hgp chit 300b (250 mg, 1,1 mmol), hop chit P1/2 (409
mg, 1,2 mmol), Pd(OAc); (56 mg) va PPh; (118 mg, 0,45 mmol) trong DMF (10
mL) dugc tao bong béng véi N, trong 5 phiit va sau d6, duoc khudy & 110°C
qua dém, lam mat t6i nhiét d6 trong phong, duoc c6 dic va tinh ché bdi CC
(PE/EA = 15/1) thu dugc hop chét 300¢ (200 mg, 36%) 1a chit rin mau vang
nhat.

Budce 4: Kali 4-benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)thiazol-2-
carboxylat (300d)

Dung dich ctia hop chat 300¢ (200 mg, 0,39 mmol) va KOH (28 mg, 0,5
mmol) trong MeOH (5 mL) dugc khudy & nhiét do trong phong trong 4 gio,
dugc ¢ dic va duge rira véi Et,O thu duge hop chat thé 300d (210 mg) 1a chét

ran mau trang nga.

Budc 5: 4-Benzyl-5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-N-(1,1-
dioxidotetrahydro-2 H-thiopyran-4-yl)thiazol-2-carboxamit (300)

Dung dich ctia hop chat thé 300d (200 mg, 0,39 mmol), 1,1-dioxo-
hexahydro-1-thiopyran-4-ylamin (148 mg, 0,80 mmol), DIEA (206 mg, 1,6 -
mmol) va HATU (304 mg, 0,80 mmol) trong DMF (5 mL) dugc khudy qua dém
& nhiét do trong phong, dugc pha lodng véi nudc va dugc chiét véi EA (3 1an).
Céc 16p hitu co héa hgp duoc rira véi nude (3 14n) va nude mubi lién tiép, duoc

sy qua Na,SOy, duge loc, duge ¢ dic va tinh ché bdi HPLC didu ché thu duoc
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hop chét 300 (57 mg, 24% qua hai buéc) 1a chit rin mau trang. "H-NMR (300
MHz, CDCl;) é: 1,23 (s, 9H), 2,31-2,48 (m, 4H), 3,15-3,16 (m, 4H), 3,86 (s,
2H), 4,23-4,27 (m, 1H), 4,63 (s, 1H), 6,91-6,94 (m, 2H), 7,14-7,17 (m, 3H),
7,27-1,29 (m, 1H), 7,46 (d, J = 7,5 Hz, 1H), 7,50-7,57 (m, 1H), 7,68-7,71 (m,
2H), 8,31 (d, ] = 7,5 Hz, 1H), 8,69 (d, J = 13,2 Hz, 1H). MS 612,2 [M+1]*.

Vi du 300/1 dén 300/18
Vi du sau day duoc didu ché tuong tu nhu dugc md ta trong vi du 300.

# Chu tric Dit liéu phén tich
| OSO . 'H-NMR (300 MHz, CDCl3) &: 1,20 (s,

A s O o 9H),2,34-2,52 (m, 4H), 3,17-3,20 (m, 4H),
4,29-4,33 (m, 1H), 4,65 (s, 1H), 7,10-7,20
Q A (m, 3H), 7,31-7,34 (m, 2H), 7,41-7,52 (m,

2H), 7,55 (d, J = 7,5 Hz, 1H), 7,65-7,7,70

(m, 1H), 7,78-7,81 (m, 1H), 8,32 (d, J = 7.5

Hz, 1H), 8,68 (d, J = 8,7 Hz, 1H). MS

598,4 [M+1]*

300/1

'H-NMR (300 MHz, CDCl;5) §: 0,90-1,16
(m, 2H), 1,23 (s, 9H), 1,66-1,72 (m, 8H),
og@ ] 2,25-2,51 (m, 5H), 3,16-3,21 (m, 4H),
Hk,rs 8 o 4,28-4,30 (m, 1H), 4,63 (s, 1H), 7,31 (d, J
N w1 = 8,1 Hz, 1H), 7,49 (d, ] = 7,5 Hz, 1H),
. A 7,54-7,59 (m, 1H), 7,69-7,74 (m, 2H), 8,35
(d, T=17,5Hz, 1H), 8,69 (d, ] =9,3 Hz,
1H). MS 604,3 [M+1]*
HO)“N 0/ S ‘ 'H-NMR (400 MHz, CDCls) &: 8,80 (d,
\00rs Vo~ gHr:)Jv 1H, J = 8,4 Hz), 8,35 (m, 1H), 8,25 (m,
1H), 7,95 (s, 1H), 7,75 (m, 4H), 3,32 (d,
2H, T = 6,4 Hz), 2,48 (m, 2H), 1,11 (m,
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# Chu tric Dit liéu phan tich
18H). MS 489,7 (M+1)"

OCN ers S 'H-NMR (400 MHz, CDCL) §: 8,70 (d,
° o~ g,\\N\L 1H, I = 8,8 Hz), 8,35 (d, 1H, J = 7,6 Hz),
% 776 (m, 2H), 7.57 (m, 2H), 4,76 (s, 1H),
4,52 (s, 2H), 4,01 (s, 2H), 3,71 (m, 4H),
2,50 (m, 2H), 1,89 (m, 4H), 1,23 (s, 9H),
1,17 (m, 3H). MS 528,2 (M+1)*

300/4

'H-NMR (400 MHz, CDCL;) 3: 8,13 (d,
g 1H, J = 8,0 Hz), 7,39 (d, 1H, J = 8,4 Hz),
QN er o 7,26 (s, 1H), 5,10 (s, 1H), 4,26 (m, 1E),
iy <~ 3,17 (m, 4H), 2,39 (m, 6H), 1,68 (m, 2E),
1,29 (s, 9H), 0,86 (t, 3H, J = 7,2 Hz). MS
582,2 (M+H)*

300/5

'H-NMR (400 MHz, CDCl;) §: 8,13 (d,
1H, J = 8,0 Hz), 7,50 (d, 1H, J = 8,0 Hz),
\D‘o 0 7,39 (d, 1H, J = 8,0 Hz), 5,10 (s, 1H), 4,82
300/6 N#s c
N HN (m, 1H), 3,20 (m, 1H), 2,82 (m, 2H), 2,51
© (m, 4H), 1,67 (m, 2H), 1,29 (s, 9H), 0,86 (t,

3H, J = 7,6 Hz). MS 548,2 (M+H)"

OZQ . 'H-NMR (400 MHz, CDCL;) &: 8,71 (d,
() 1H, J = 8,0 Hz), 8,35 (d, 1H, J = 7,2 Hz),
2o 7,72 (m, 2H), 7,58 (m, 2H), 7,36 (d, 1H, J
300/7 = 8,0 Hz), 4,86 (s, 1H), 4,29 (m, 1H), 3,19
(m, 4H), 2,40 (m, 6H), 1,62 (m, 2H), 1,24
(s, 9H), 0,76 (t, 3H, J = 7,6 Hz). MS 564,2
(M+H)*
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# CAu tric Dit liéu phén tich
'H-NMR (400 MHz, DMSO-dg) &: 9,20 (d,
HOZCE 1H, J = 8,4 Hz), 8,80 (d, 1H, J = 8,8 Hz),
0]
8,26 (d, 1H, J = 7,6 Hz), 7,92-7,66 (m, 5H),
300/8 s LD

N () M 461 (m, 1H), 2,95 (m, 1H), 2,56 (m, 2E),
(0]
2,45 (m, 4H), 1,57 (m, 2H), 1,11 (s, 9H),
0,67 (t, 3H, T = 7,6 Hz). MS 530,2 (M+H)*

300/9 MS 544,1 M+H)"

OZQ o
300 uJN% HN (. MS 76,1 (M)’

/10

300 Q JZﬁ 7y
N )s MS 578.2 (M+H)*
/11 H Nl P O ( )

300 TR

N. O HN% MS 599,1 (M+H)+

/12 IS g\‘o
N
300 MS 613,1 M+H)"
/13
0
30 MS 632,1 M+H)"
/14
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Dt liéu phéan tich

MS 567,1 (M-Bu+H)", 623,2 (M+H)*

MS 585,1 (M-Bu+H)", 641,2 (M+H)*

# CAu truc
OZQ o
300 s )
s RS
e
OZQ o
300 s va
N/ AN
/16 S > 8o
NH,
(o}
/?H
o7 0
300 Dm&rs & 20 MS 570,2 (M+H)"
n7 i 7?””
O
/?H
O/’a, 0
Y
300 u%i 8 £o MS 5MS78,2 (M+H)"
/18 e
v
Vi du 301

Budce 1: axit 2-(Etoxycacbonyl)thiazol-4-carboxylic (301a)

Dung dich cua etyl 2-amin-2-thioxoaxetat (6,0 g, 45 mmol) va axit 3-

bromo-2-oxo-propionic (7,5 g, 45 mmol) trong dioxan (200 mL) dugc gia nhiét

¢ 50°C trong 3 gi0, lam mat téi nhiét d6 trong phong va dugc c¢b dic thu duoc

hop chét 301a (11 g, thd) 1a cht rén mau nau.
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Budc 2: Etyl 4-(4-metylpiperidin-1-cacbonyl)thiazol-2-carboxylat (301b)

Dung dich ctia hgp chit 301a (11,0 g, 55 mmol), HATU (20,8 g, 55
mmol), DIEA (28,2 g, 219 mmol) va 4-metyl-piperidin (5,4 g, 55 mmol) trong
DMF (110 mL) dugc khudy trong 4 gid, duge t61 véi HoO va dugc chiét véi EA.
Lép hitu co duge rira véi nude mudbi, duoc séy qua Na,SOy4, dugc loc, dugc co
dic va tinh ché boi CC (PE/EA = 4/ 1) thu dugc hop chét 301b (4,2 g, 27% qua

hai buéc) 1a dau mau nau.

Budce 3: Etyl 5-(2-clo-3-metyl-4-(N-(tert-pentyl)sulfamoyl)phenyl)-4-(4-
metylpiperidin-1-cacbonyl)thiazol-2-carboxylat (301¢)

Dung dich ctia hgp chit 301b (200 mg, 0,71 mmol), 4-bromo-3-clo-2-
metyl-N-(tert-pentyl)benzensulfonamit (301 mg, 0,85 mmol), KOAc (139 mg,
1,42 mmol), PPh; (205 mg, 0,78 mmol) va Pd(OAc), (16 mg, 0,071 mmol) trong
DMF (8 mL) dugc gia nhiét & 120°C qua dém, lam mét t6i nhiét do trong
phong, duoc pha lodng véi nude va duge chiét véi EA. Pha hitu co duoc rira v6i
nude va nude mudi, duge sy qua NaySOy, dugc loc, duoc co dic va tinh ché
bdi CC (PE/EA = 4/1) thu duoc hop chat 301c (110 mg, 28%) 14 chét rin mau
vang. |
Budc 4: axit 5-(2-Clo-3-metyl-4—(N-(tert-pentyl)sulfamoyl)phenyl)-4-(4-
metylpiperidin-1-cacbonyl)thiazol-2-carboxylic (301d) |

Dung dich ctia hop chat 301c¢ (1,1 g, 1,98 mmol) trong dung dich ctia THF
(20 mL) va H,O (4 mL) dugc bd sung KOH (332 mg, 5,94 mmol) va sau do,
dung dich dwoc khudy & nhiét do trong phong trong 4 gio, dugc cd dic, dugce
pha loding véi nudc, diéu chinh pH = 5 véi 1IN HCI va duoc chiét véi EA. Pha
hitu co duge rira v6i nude va nude mudi, duge sy qua Na;SOs, duoc loc va
duge c6 dic thu dugc hop chat 301d (0,9 g, 90%) 1a chat rén mau vang nhat.
Budce 5: 5-(2-Clo-3-metyl-4-(N-(tert-pentyl)sulfamoyl)phenyl)-N-(1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)-4-(4-metylpiperidin-1-cacbonyl)thiazol-2-
carboxamit (301)
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Dung dich cua hop chat 301d (120 mg, 0,23 mmol), HATU (86 mg, 0,23
mmol), DIEA (117 mg, 0,91 mmol) va mudi 1,1-dioxo-hexahydrothiopyran-4-
ylamin HCI (51 mg, 0,27 mmol) trong DCM (5 mL) duoc khudy trong qua dém,
dugc t61 vai H,O va dugc pha lodng véi DCM. Lép hitu co duge rira v6i nude
mubi, duoc séy qua Na,SO,, duoc loc, duge cd dic va tinh ché béi HPLC diéu
ché thu dugc hop chit 301 (40 mg, 27%) 1a chét rin mau tring. '"H-NMR (300
MHz, CDCls) 8: 0,56-0,62 (m, 1H), 0,84-0,90 (m, 7H), 0,93-0,98 (m, 1H), 1,20
(s, 6H), 1,49-1,50 (m, 2H), 1,56-1,57 (m, 2H), 2,26-2,33 (m, 2H), 2,40-2,42 (m,
2H), 2,54-2,62 (m, 1H), 2,74-2,79 (m, 4H), 3,14-3,15 (m, 4H), 3,47-3,53 (m,
1H), 4,22-4,26 (m, 1H), 4,50-4,55 (m, 2H), 7,32 (d, ] = 8,1 Hz, 1H), 7,44 (d,J =
8,1 Hz, 1H), 8,03 (d, J =8,7 Hz, 1H). MS 659,2 [M+1]".

Vidu301/1 dén301/4
Vi du sau ddy duoc didu ché tuong tu nhu duge md ta trong vi du 301.
# CAu tric Dit liéu phan tich
HO)(\NJz/s cl . "H-NMR (300 MHz, CDCl;) 8: 0,63-0,69
Ho \i—{jé}o (m, 1H), 0,84-0,93 (m, 7H), 0,93-0,98 (m,
N © ZQNH 1H), 1,19 (s, 6H), 1,30 (s, 6H), 1,46-1,50
/C) (m, 2H), 1,68-1,71 (m, 2H), 2,28 (s, 1H),
301/1 2,53-2,59 (m, 1H), 2,76-2,82 (m, 4H), 3,48
(d, J=6,3 Hz, 2H), 3,52-3,57 (m, 1H),
4,49-4,54 (m, 1H), 4,59 (s, 1H),7,45 (d, J =
8,1 Hz, 1H), 7,67 (t, ] = 6,5 Hz, 1H), 8,02
(d, J=8,4 Hz, 1H). MS 599,2 [M+1]*

'H-NMR (300 MHz, CDCl;) &: 0,69-0,72

Cl
NN o  (m, 1H), 0,86-0,98 (m, 7H), 1,01-1,02 (m,
OS,SDQ JkN’r/ £o ™ 1 . 71D (
3012 © NH - 1H), 1,20 (s, 6H), 1,49-1,54 (m, 2H), 1,63-
Z< 1,69 (m, 2H), 2,63-2,65 (m, 1H), 2,76 (s,

3H), 2,80-2,84 (m, 1H), 3,56-2,61 (m, 1H),
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# CAu tric Dit liéu phan tich
4,39-4,46 (m, 5H), 4,48-4,53 (m, 3H), 4,99
(s, 2H), 7,44 (d, T = 8,1 Hz, 1H), 8,03 (d, J
= 8,4 Hz, 1H). MS 657,2 [M+1]*

o)
cl
NN S 0
%\/fHJSN’// %
301/3 d NH n.t.
S

O |
M. 0
R N
H ,/ ”;O
301/4 N - n.t.
JS

Vi du 302

b
V., O
HO™ Cl
NS 0
N/ §20
NH
N (0]
O €

axit trans-3-(5-(2-Clo-3-metyl-4-(N-(tert-pentyl)sulfamoyl)phenyl)-4-(4-
metylpiperidin-1-cacbonyl)thiazol-2-carboxamido)xyclobutancarboxylic (302)
Dung dich cta hop chét 301/4 (60 mg, 94 umol) trong hén hop ciia THF
(5 mL) va H,O (1 mL) duoc bd sung LiOH-H,O (39 mg, 940 umol), va sau do,
dung dich dugc khudy & nhiét d6 trong phong trong 1 gid, dugc pha lodng véi
nuée, didu chinh pH = 5 v6i 1N HCI va dugc chiét véi EA. Pha hitu co duoc ria
véi nude va nude mubi, duge séy qua NaSOy4, dugc loc, duge ¢6 dic va tinh
ché bang TLC diéu ché (DCM/MeOH = 15/1) thu duoc hop chit 302 (40 mg,
68%) 1a chat rdn mau tring. "TH-NMR (300 MHz, CDCL;) 8: 0,56-0,61 (m, 1H),
0,84-0,91 (m, 7H), 1,20 (s, 6H), 1,44-1,48 (m, 2H), 1,55-1,63 (m, 3H), 2,43-2,46
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(m, 2H), 2,58-2,63 (m, 1H), 2,71-2,82 (m, 6H), 3,15-3,16 (m, 1H), 3,49-3,53 (m,
1H), 4,50-4,58 (m, 2H), 4,76-4,84 (m, 1H), 7,45 (d, ] = 8,1 Hz, 1H), 7,53 (d, J =
7,8 Hz, 1H), 8,02 (d, J = 8,4 Hz, 1H). MS 625,2 [M+1]".

(@]

Cl
SR %
g” N/ &0

N
j -

5-(2-Clo-3-metyl-4-(N-(tert-pentyl)sulfamoyl)phenyl)-4-(4-metylpiperidin-1-

Vidu 303

cacbonyl)-N—((S—(metylsulfonyl)thiazo1-2-yl)metyl)thiazol-2-carboxamif (303)

Dung dich ctia hop chat 301/3 (125 mg, 0,19 mmol) va m-CPBA (80 mg,
0,47 mmol) trong DCM (5 mL) dugc khudy trong 2 gids, dugc t6i véi HoO va
duoc pha loing v6i DCM. Lép hitu co duge rira véi nude mudi, dugc sdy qua
Na,SOs, duoc loc, duge ¢d dic va tinh ché bdi HPLC diéu ché thu dugc hop
chéat 303 (70 mg, 53%) 1a chét rin mau tring. 'H-NMR (300 MHz, CDCl;) §:
0,66-0,67 (m, 1H), 0,85-0,99 (m, 8H), 1,20 (s, 6H), 1,47-1,53 (m, 2H), 1,68-1,80
(m, 2H), 2,54-2,64 (m, 1H), 2,76-2,83 (m, 4H), 3,22 (s, 3H), 3,51-3,57 (m, 1H),
4,50-4,53 (m, 2H), 4,99 (d, ] = 6,3 Hz, 2H), 7,46 (d, J = 8,4 Hz, 1H), 8,04 (d,J =
8,1 Hz, 1H), 8,24 (s, 1H). MS 702,2 [M+1]".

(0]
o &,
Oy b
H )~ )—soaH
N (0]
Q 304

Budec 1: Etyl 4-(hydroxymetyl)thiazol-2-carboxylat (304a)

Vi du 304

Hon hop cia etyl 1-bromo-3-hydroxypropan-2-on (129 mg, 0,85 mmol)
trong 10 mL dioxan kh6 dugc xtr ly vdi 2-amin-2-thioxoaxetat (113 mg, 0,85
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mmol) trong 1,2 gio 6 50°C va sau do, duge ¢6 dic & 50°C dudi chén khéng thu
duogc chit rin mau vang khé. San phdm thd duoc hoa tan trong Na,CO; bdo hoa
(15 mL) va nuée (15 mL), va duge chiét véi EA (6 x 20 mL). Lép chira nudc
sau d6, dugc axit héa téi pH = 2 v6i HCI ¢6 dic, dan dén su hinh thanh cia chét
két tia. Huyén phi duoc chiét véi EA. Cac phén chiét duoc chia, duoc siy voi
Na,SOs, dugc loc va duge ¢d dic thu dugce hop chét 304a 13 chit rin mua niu

d6 (115 mg, 73%).

Budc 2: N-(2-hydroxy-2-metylpropyl)-4-(hydroxymetyl)thiazol-2-carboxamit
(304b)

Dung dich duogc khudy ciia 304a (115 mg, 0,62 mmol) trong 5,5 mL
toluen dugc bd sung 1-amin-2-metylpropan-2-ol (66 mg, 0,74mmol). Hén hop
dugc khudy & 100°C qua dém. Nude duge bd sung va hdn hop duoc chiét véi
EA. Pha hitu co dugc rira v6i nude va nude mudi, dugc séy qua Na;SOq, dugc
loc, dugc ¢b dic duge tinh ché bdi CC (PE/EA = 10/1 dén 5/1) thu duge hop
chét 304b (104 mg, 73%) 13 chét rin mau tring.

Budc 3: 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-N-(2-hydroxy-2-
metylpropyl)-4-(hydroxymetyl)thiazol-2-carboxamit (304c¢)

Dung dich cua 304b (103 mg, 0,45 mmol), 4-bromo-N-tert-
butylnaphtalen-1-sulfonamit (153 mg, 0,45 mmol), K,COs (124 mg, 0,9 mmol),
Pd(OAc), (5 mg, 0,0lmmol), PCy;*HBF4 (10 mg, 0,02 mmol) va PivOH (14
mg, 0,14 mmol) trong dung dich cia DMA (6 mL) dugc gia nhiét dudi argon &
100°C qua dém, lam mat t6i nhiét d6 trong phong va dugc chia tach gitta EA va
nude. Pha hitu co duoc rira véi nude va nude mudi, duge séy qua Na,SOq, dugc
loc, duoc ¢b dic va tinh ché bai CC (PE/EA = 10/1 dn 5/1) thu dugc hop chit
304c (128 mg, 58%) 13 chét rin mau tring.

Budc 4: axit 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-2-((2-hydroxy-2-
metylpropyl)carbamoyl)thiazol-4-carboxylic (304d)
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Dung dich cua 304¢ (128 mg, 0,26 mmol) trong MeCN (30 mL) duogc bd
sung iodobenzen diaxetat (341 mg, 1,06 mmol) va TEMPO (40 mg, 0,26 mmol).
Hon hop dugc khudy trong 1 gid, duge ¢b dic va duoc chiét véi EA (20 mL x
2). Lép hitu co duge rira bing NaHCOj; bdo hoa va nuée mudi, duge sdy voi
Na,S04, duge bay hoi va dugc tinh ché béi CC (PE/EA = 20/1 dén 10/1) thu
dugc hop chét 304d (95 mg, 73%) 13 chit rin mau tring.

Budc 5: 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-N-(2-hydroxy-2-
metylpropyl)-4-(piperidin-1-cacbonyl)thiazol-2-carboxamit (304)

Dung dich cta 304d (47 mg, 0,09 mmol) trong 3,0 mL DMF duoc bd
sung HATU (13 mg, 0,13 mmol) va DIPEA (35 mg, 0,27 mmol). H6n hop duoc
khudy trong 60 phit va sau d6, piperidin (10 mg, 0,11 mmol) dugc bd sung,
duoc khudy qua dém, duoc t6i v6i nude va duge chiét véi EA. L6p hitu co dugc
tach, dugc rira véi nudec mubi va dugc siy qua Na,SO,. Sau khi loc, phan loc
duoc bay hoi va duoc tinh ché béi HPLC diéu ché thu duge hop chét 304 (34
mg, 64%) 14 chat ran mau tring. "H-NMR (400 MHz, ds-DMSO) §: 8,78 (d, 1H,
J= 38,0 Hz), 8,52 (t, 1H, J = 6,4 Hz), 8,24 (d, 1H, J = 7,6 Hz), 8,00-7,97 (m, 1H),
7,79-7,65 (m, 3H), 3,32-3,28 (m, 4H), 3,16 (s, 2H), 1,32 (s, 2H), 1,15 (s, 6H),
1,09 (s, 9H), 0,87-0,86 (m, 2H). MS 573,3 (M+1)".

Vi du 304/1 dén 304/27
Cac vi du sau day dugc diéu ché tuong tu theo vi du 304.
# Céu tric Dir liéu phén tich
HO)@ & Yy 'H-NMR (400 MHz, d¢-DMSO) &: 8,79-
N"N—s

N @ ;:\L 8,74 (m, 2H), 8,33 (d, 1H, J = 8,4 Hz),

HN O © 8,19 (d, 1H, J = 7,2 Hz), 7,92 (s, 1H),
7,73-7,66 (m, 3H), 7,59 (t, 1H, ] = 8,0

Hz), 3,46 (s, 1H), 1,66-1,53 (m, SH), 1,27-
1,06 (m, 20H). MS 587,3 (M+1)*

304/1
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# Céu trac
HO 0
ol

H S
N/ O HN‘%
S\
//\O
G

o]

304/2
Ho)r\ o
raE
N~ O 6\\0
304/3
Ho)r\ o
HJ&N’@ 8 H,\N{—

304/5

Dt li€u phéan tich
'TH-NMR (400 MHz, CDCls) &: 8,71 (d,
1H, J = 8,8 Hz), 8,34 (d, 1H, J = 7,6 Hz),
8,00 (d, 1H, J = 8,4 Hz), 7,76 (m, 2H),
7,64 (m, 2H), 4,71 (br s, 1H), 3,53 (m,
2H), 3,28 (m, 4H), 1,27 (s, 6H), 1,19 (s,
9H), 0,99 (m, 2H), 0,68 (m, 8H). MS
601,3 (M+1)*

'H-NMR (400 MHz, CDCls) &: 8,71 (d,
1H, T = 8,4 Hz), 8,34 (d, 1H, J = 7,6 Hz),
8,02 (d, 1H, J = 8,8 Hz), 7,75 (m, 2H),
7,64 (m, 2H), 4,82 (s, 1H), 4,39 (m, 1H),
3,50 (m, 3H), 2,59 (m, 1H), 2,42 (m, 1H),
1,49 (m, 1H), 1,23 (m, 17H), 0,70 (m, 4H),
0,22 (m, 1H). MS 587,3 (M+1)*

'H-NMR (400 MHz, CDCls) 8: 8,70 (d,
1H, J = 8,4 Hz), 8,33 (d, 1H, J = 7,6 Hz),
8,00 (m, 1H), 7,75 (m, 4H), 4,78 (s, 1H),
3,52 (d, 2H, J = 6,4 Hz), 3,30 (m, 4H),
1,27 (m, 16H), 1,12 (m, 3H), 0,80 (m, 6H).
MS 601,3 (M+1)*

'H-NMR (400 MHz, CDCls) &: 8,72 (d,
1H, J =8 ,4 Hz), 8,33 (d, 1H, J = 7,6 Hz),
8,05 (m, 1H), 7,70 (m, 4H), 4,89 (s, 1H),
4,25 (m, 2H), 3,52 (d, 2H, J = 6,0 Hz),
3,40 (m, 1H), 2,60 (m, 1H), 2,20 (m, 1H),
1,49 (m, 2H), 1,33 (s, 6H), 1,22 (s, 9H),
0,75 (m, 6H). MS 587,3 (M+1)*
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304/7

304/8

304/9

Cau trac

24106

Dir li€u phan tich
"H-NMR (400 MHz, CDCI;) §: 8,70 (d,
1H, J = 8,4 Hz), 8,34 (d, 1H, ] = 7,6 Hz),
8,01 (d, 1H, J =8,4 Hz), 7,75 (m, 4H),
4,73 (s, 1H), 3,52 (d, 2H, J = 6,0 Hz), 3,05
(m, 2H), 1,33 (m, 8H), 1,25 (m, 17H), 0,95
(m, 2H). MS 601,3 (M+1)*

'H-NMR (400 MHz, DMSO-ds) 8: 8,78 (d,
1H, J = 8,4 Hz), 8,50 (m, 1H), 8,24 (d, 1H,
J=7,6 Hz), 7,99 (m, 1H), 7,77 (m, 3H),
4,40 (m, 2H), 3,37 (m, 3H), 2,68 (m, 1H),
1,46 (m, 3H), 1,25 (s, 6H), 1,11 (s, 9H),
0,90 (m, SH). MS 587,3 (M+1)"

'H-NMR (400 MHz, CDCls) §: 8,70 (d,
1H, J = 8,4 Hz), 8,34 (d, 1H, ] = 7,6 Hz),
8,06 (d, 1H, J = 8,4 Hz), 7,77 (m, 2H),
7,64 (m, 2H), 4,78 (s, 1H), 4,45 (m, 1H),
3,52 (d, 2H, J = 6,8 Hz), 3,35 (m, 1H),
2,08 (m, 2H), 1,88 (m, 1H), 1,45 (m, 1H),
1,34 (s, 6H), 1,22 (s, 9H), 1,08 (m, 1H),
0,76 (m, 3H), 0,50 (m, 4H). MS 601,3
(M+1)*

'H-NMR (400 MHz, CDCl;) §: 8,72 (m,
1H), 8,34 (m, 1H), 8,05 (m, 1H), 7,73 (m,
4H), 4,86 (s, 1H), 4,40 (m, 1H), 3,55 (m,
3H), 2,58 (m, 1H), 1,54 (m, 1H), 1,34 (s,
6H), 1,22 (m, 10H), 0,76 (m, 9H). MS
601,3 (M+1)*
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it Chu tric Dit li€u phén tich
H%H JO&S 3 'H-NMR (400 MHz, CDCls) &: 8,70 (d,
N 9 ;\\N\L 1H, J = 8,4 Hz), 8,34 (d, 1H, ] = 7,6 Hz),
v 8% 803(d, 1H, J=8,4 Hz), 7,77 (m, 4H),
304/10 4,80 (s, 1H), 4,39 (m, 1H), 3,52 (m, 3H),
2,56 (m, 1H), 1,55 (m, 1H), 1,33 (m, 20H),

0,70 (m, 4H), 0,22 (m, 1H). MS 601,2

(M+1)"
A ~ 'H-NMR (400 MHz, CDCl3) 5: 8,72 (d,
" (L 1H,J=8,8H2), 834 (d, 1H,1=7,6 Ha),
vSo 8% 7994 1H, T =8,4 Hz), 7,86 (s, 1H), 7,71
30411 8 (m, 3H), 4,60 (m, 4H), 3,52 (m, 2H), 3,11
(m, 3H), 1,60 (m, 4H), 1,24 (m, 19E). MS
613,3 (MH)"
”0)@” s 'H-NMR (400 MHz, CDCl3) 3: 8,66 (d,
N~ ;N{:FS 1H, J = 8,4 Hz), 8,31 (d, 1H, J = 7,6 Hz),
ore d 8,01 (m, 1H), 7,75 (m, 1H), 7,65 (m, 1H),
5,30 (d, 1H, J = 9,2 Hz), 4,37 (m, 1H),
30412 4,01 (m, 1H), 3,50 (m, 3H), 2,60 (m, 1H),
2,40 (m, 1H), 1,50 (m, 1H), 1,30 (m, 11H),
0,70 (m, 4H), 0,33 (m, 1H). MS 6272
(M+1)*
SN 0 'H-NMR (400 MHz, CDCl3) 5: 8,71 (d,
Ny of. 1H, J = 8,4 Hz), 8,33 (d, 1H, J = 7.6 Hz),
5o

8,02 (d, 1H, J = 8,0 Hz), 7,77-7,58 (m,
4H), 4,71 (s, 1H), 4,39-4,34 (m, 1H), 3,53-
3,43 (m, 3H), 2,55 (m, 2H), 1,56-1,49 (m,
3H), 1,36-1,15 (m, 14H), 0,78 (t, J = 8,0

304/13 )QN i
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# CAu truc

304/14

304/15

(o]
N
)
304/16 OZSQC J”%g“’;%
IS

(0]
Lo )
304/17 OOC N 51%
IS

Dir liéu phén tich
Hz, 3H), 0,66 (m, 4H), 0,25 (m, 1H). MS
601,3 (M+1)"

'H-NMR (400 MHz, CDCl;) &: 8,71 (d,
1H, J = 8,8 Hz), 8,33 (d, 1H, J = 7.6 Hz),
8,02 (d, 1H, J = 8,0 Hz), 7,75 (m, 1H),
7,63 (m, 2H), 7,39 (d, 1H, J = 8,0 Hz),
4,70 (s, 1H), 4,38 (m, 1H), 4,28 (m, 1H),
3,42 (m, 1H), 3,20 (m, 4H), 2,43 (m, 6H),
1,55 (m, 3H), 1,35 (m, 1H), 1,15 (m, 7H),
0,78 (t, ] = 8,0 Hz, 3H), 0,66 (m, 4H), 0,16
(m, 1H). MS 661,2 (M+1)*

'H-NMR (400 MHz, CDCl5) §: 8,71 (d,
1H, J = 8,4 Hz), 8,33 (d, 1H, T = 7,6 Hz),
8,02 (d, 1H, J = 8,4 Hz), 7,72 (m, 3H),
7,26 (m, 1H), 4,63 (s, 1H), 4,39 (m, 1H),
4,20 (m, 1H), 4,04 (m, 2H), 3,58 (m, 2H),
3,41 (m, 1H), 2,40 (m, 2H), 1,65 (m, SH),
1,31 (m, 1H), 1,15 (m, 7H), 0,77 (¢, J = 8,0
Hz, 3H), 0,66 (m, 4H), 0,18 (m, 1H). MS
613,3 (M+1)*

MS 673,2 (M+1)*

'H-NMR (400 MHz, CDCl5) &: 8,69 (d, J
= 8,4 Hz, 1H), 8,33 (d, ] = 8,8 Hz, 1H),
7,98 (d,J = 8,0 Hz, 1H), 7,75-7,58 (m,
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# CAu trac

‘QA\”JW

N~
%

304/18

OH O O
Pl Ser
304/19 .
@,

Dit liéu phan tich
3H), 4,68 (s, 1H), 4,53 (s, 2H), 4,37 (m,
2H), 4,02 (s, 2H), 3,71-3,65 (m, 4H), 3,52
(m, 1H), 2,65 (m, 1H), 2,45 (m, 1H), 1,87
(m, 4H), 1,51 (m, 1H), 1,40-1,20 (m,
11H), 0,80-0,65 (m, 4H), 0,25 (m, 1H).
MS 625,2 (M+1)"

'"H-NMR (400 MHz, CDCls) &: 8,69 (d, J
= 8,4 Hz, 1H), 8,33 (d, J = 8,8 Hz, 1H),
7,98 (d,J = 8,0 Hz, 1H), 7,75-7,57 (m,
3H), 7,33 (m, 1H), 4,75 (s, 1H), 4,36 (m,
1H), 3,95-3,68 (m, 4H), 3,45 (m, 1H), 2,86
(m, 1H), 2,55 (m, 1H), 2,38 (m, 1H), 1,65-
1,40 (m, 4H), 1,39-1,20 (m, 12H), 1,01
(m, 1H), 0,75-0,62 (m, SH), 0,20 (m, 1H).
MS 625,2 (M+1)*

'H-NMR (400 MHz, DMSO-ds) &: 8,81 (d,
J=8,8 Hz, 1H), 8,51 (m, 1H), 8,14 (d, T =
8,0 Hz, 1H), 8,10 (m, 1H), 7,98 (d, J = 8,4
Hz, 1H), 7,81-7,66 (m, 3H), 4,13 (m, 1H),
3,59 (m, 1H), 3,32 (m, 2H), 2,80 (m, 1H),
2,64 (m, 2H), 2,43 (m, 1H), 1,46-1,39 (m,
3H), 1,26 (s, 6H), 0,80 (s, 9H), 0,68 (d, J =
6,4 Hz, 3H), 0,43 (m, 1H), 0,23 (m, 1H).
MS 601,2 (M+1)*
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# CAu tric Dit liéu phén tich
'H-NMR (400 MHz, CDCl;) &: 8,87 (d, J
= 8,4 Hz, 1H), 8,00 (d, J = 8,0 Hz, 1H),
7,96 (d, T = 7,6 Hz, 1H), 7,73-7,69 (m,

o ﬁws O 2H), 7,64-7,59 (m, 2H), 4,40 (m, 1H), 3,64

N 7
304/20 T o zNko (m, 2H), 3,50 (m, 2H), 3,40 (m, 1H), 2,62
& (m, 1H), 2,44 (m, 1H), 1,51-1,33 (m,
20H), 1,20 (m, 1H), 0,69 (d, J = 6,4 Hz,
3H), 0,63 (m, 1H), 0,05 (m, 1H). MS
615,2 (M+1)*
'H-NMR (400 MHz, CDCls) : 8,67 (d, J
= 8,4 Hz, 1H), 8,30 (d, J = 7,6 Hz, 1H),
#"luj’%s 8 o 803(d,J=84Hz IH),7,78-7,64 (m,
304/21 N~ ) W~ 4H), 5,28 (m, 1H), 4,38 (m, 1H), 3,71 (m,
Q 2H), 3,51 (m, 3H), 2,65 (m, 1H), 2,43 (m,

1H), 1,40-1,26 (m, 9H), 0,76-0,72 (m,
4H), 0,38 (m, 1H). MS 613,1 (M+1)*

'H-NMR (400 MHz, CDCl3) &: 8,77 (d, J

| = 7,6 Hz, 1H), 8,26 (d, ] = 7,6 Hz, 1H),

\/%nys 0 O 7,98 (d, J = 8,4 Hz, 1H), 7,84 (m, 1H),

“042n HoT 5:;;94% 7,74 (m, 1H), 7,65-7,61 (m, 2H), 5,44 (br
N O s, 1H), 4,34 (br s, 1H), 3,52 (m, 3H), 2,92
/C) (m, 2H), 2,67-2,48 (m, 2H), 1,53-1,20 (m

15H), 0,76-0,74 (m, 4H), 0,32 (m, 1H).

MS 603,2 (M+1)*

2
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# CAu trac

oH © 0
\fﬁﬁkfs &
304/23 S 0 Ay
Q CFs
ﬁIOHAHJOKfS 8 s’go
304/24 i =}

o

e

0O
Ho%ﬁ%s/ 8 &0
304/25 o 5
&

Dit liéu phén tich
'H-NMR (400 MHz, DMSO-dg) &: 8,81 (d,
J=38,8 Hz, 1H), 8,70 (m, 1H), 8,26 (d, J =
8,0 Hz, 1H), 8,19 (d, J = 7,6 Hz, 1H),
8,02-7,86 (m, 3H), 4,90 (s, 1H), 4,67 (m,
1H), 4,31 (m, 1H), 3,73 (m, 1H), 3,49-3,47
(m, 2H), 2,96 (m, 1H), 2,61 (m, 1H), 1,63-
1,47 (m, 11H), 1,36-1,32 (m, 7H), 0,80
(m, 3H), 0,49 (m, 1H), 0,13 (m, 1H). MS
669,2 (M+1)*

'H-NMR (400 MHz, CDCl;) 8: 8,72 (d, J
=8,4 Hz, 1H), 8,32 (d,J = 7,2 Hz, 1H),
8,01 (d, J = 8,4 Hz, 1H), 7,82-7,63 (m,
4H), 5,21 (br s, 1H), 4,34 (br s, 1H), 3,99-
3,81 (m, 3H), 3,71-3,62 (m, 2H), 3,53 (m,
3H), 2,75-2,40 (m, 2H), 2,06 (m, 1H), 1,73
(m, 1H), 1,39-1,34 (m, 9H), 0,76-0,74 (m,
4H), 0,29 (m, 1H). MS 601,2 (M+1)*

'H-NMR (400 MHz, DMSO-de) §: 8,73 (d,
J=8,8 Hz, 1H), 8,52 (m, 1H), 8,17 (d, J =
7,6 Hz, 1H), 8,00 (d, J = 8,0 Hz, 1H),
7,83-7,67 (m, 3H), 4,13 (m, 1H), 3,59 (m,
1H), 3,32 (m, 2H), 3,15 (m, 2H), 2,87-2,77
(m, 3H), 2,45 (m, 1H), 1,59 (m, 2H), 1.-
46-1,40 (m, 2H), 1,27-1,24 (m, 3H), 1,15
(s, 6H), 0,67 (d, J = 6,4 Hz, 3H), 0,39 (m,
1H), 0,20 (m, 1H). MS 627,2 (M+1)*
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# Céu triic Dir lidu phan tich
'H-NMR (400 MHz, DMSO-de) &: 8,77 (d,
J=8,8 Hz, 1H), 8,52 (m, 1H), 8,31 (s,
1H), 8,20 (d, ] = 7,6 Hz, 1H), 7,98 (d, T =
e My JY/ Q w0 8,0 Hz, 1H), 7,81-7,66 (m, 3H), 4,10 (m,

1H), 3,57 (m, 1H), 3,32 (m, 2H), 2,77 (m,

Q 1H), 2,41 (m, 1H), 2,14 (m, 1H), 1,69-1,15
(m, 16H), 0,66 (d, J = 6,4 Hz, 3H), 0,43
(m, 1H), 0,23 (m, 1H). MS 599,2 (M+1)"

'H-NMR (400 MHz, DMSO-dq) &: 8,68 (d,
J=8,4 Hz, 1H), 8,52 (m, 1H), 8,23 (d,J =
7,2 Hz, 1H), 7,98 (d, J = 8,0 Hz, 1H),
HOWlANﬁ\rS 2N
RO )0 7,79-7,65 (m, 3H), 4,72 (s, 1H), 4,12 (m,
304/27 " -t
e 1H), 3,58 (m, 1H), 3,33 (m, 2H), 2,76 (m,
1H), 2,46 (m, 1H), 1,50-1,15 (m, 9H), 1,06

(s, 3H), 0,52-0,24 (m, 6H). MS 585,2
(M+1)*

e,
HO
WS &
M) sont
£ F 305

Buéc 1: Etyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-formylthiazol-2-
carboxylat (305a)

Vidu 305

Dung dich cua etyl 5-(4-(N-(fert-butyl)sulfamoyl)naphtalen-1-yl)-4-
(hydroxymetyl)thiazol-2-carboxylat (1,2 g, 2,7 mmol) trong DCM (50 mL) duoc
bb sung MnO, (0,49 g, 5,4 mmol). Hdn hop dugc khudy & nhiét d6 trong phong
qua dém. Nudc (20 mL) duge bb sung, pha chira nude dugc chiét véi EA (20mL
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x 3). Cac 16p hiru co héa hgp dugc rira véi nuée mudi, dugc sdy qua Na,SOu,
duoc cd dic va tinh ché boi CC (EA/PE = 1/2) thu dwoc hop chit 305a (1,1 g,

92%) 1a chat ran mau nau.

Budc 2: Etyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-
(diflometyl)thiazol-2-carboxylat (305b)

Dung dich ctia hop chét 305a (1,1 g, 2,5 mmol) trong DCM khé (50 mL)
& 0°C dugc bd sung timg giot DAST (0,81 g, 5 mmol) trong 30 phut. Hén hop
dugc khudy trong & 0°C trong 0,5 gid va & nhiét do trong phong trong 3 gio,
duge rét vao nuéc da va duge chiét véi EA (40 mL x 3). Cac 16p hitu co hda
hop dugc rira voi nude mudi, duoc séy qua NaySOs, dugc cd dic va tinh ché boi

CC (PE/EA = 15/1) thu dugc hop chét 305b (655 mg, 56%) 1 diu khéng mau.

Budc 3: 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl1)-4-(diflometyl)-N-(2-
hydroxy-2-metylpropyl)thiazol-2-carboxamit (305)

Dung dich ctia hop chit 305b (0,66 g, 1,2mmol) va 1-amin-2-
metylpropan-2-ol (0,21 g, 2,4 mmol) trong toluen (20 mL) dugc gia nhiét tGi
95°C qua dém, dugc rét vao nude (40 mL) va dugc chiét véi EA (30 mL x 3).
Céc 16p hitu co héa hop duge rira v6i nude mudi, duoc siy qua Na,SOy, duge cd
dic va tinh ché bang TLC diéu ché thu duoc hop chit 305 (0,5 g, 82%) 1a chét
rin mau tring. "H-NMR (400 MHz, CDCls) &: 8,72 (d, 1H, J = 8,8 Hz), 8,38 (d,
1H, J=17,6 Hz), 7,77 (m, 3H), 7,61 (m, 2H), 6,40 (m, 1H), 4,70 (s, 1H), 3,53 (d,
1H, J = 6,4 Hz), 1,35 (s, 6H), 1,21 (s, 9H). MS 511,7 M+1)".

Vidu 305/1
Vi du sau day dugc diéu ché twong tu nhu vi du 305.

# CAu tric Dit liéu phan tich

OZQ 5 "H-NMR (400 MHz, CDCl;) 8: 8,73 (d, 1H,

N = =
305/1 HJNﬁ,gN < 1=8,8 Hz), 8,38 (d, 1H, ] =7,2 Hz), 7,75
z%0

e, 7 & (m, 4H), 7,37 (d, 1H, T = 8,0 Hz), 6,40 (t, J
= 53,2 Hz, 1H), 4,67 (s, 1H), 4,28 (m, 1H),
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# Céu tric Dit liéu phén tich
3,18 (m, 4H), 2,40 (m, 4H), 1,21 (s, 9H).
MS 572,1 (M+1)*

R,
e O
SO
OzSOC/ N~¢ H\N%
ol

306

Vi du 306

Budc 1: Metyl 4-(N-(tert-butyl)sulfamoyl)-1-naphthoat (306a)

Dung dich cua 4-bromo-N-(fert-butyl)naphtalen-1-sulfonamit (300 mg,
0,88 mmol), Pd(AcO), (19,7 mg, 88 umol), DPPP (54,4 mg, 0,132 mmol) va
'NEt; (266,6 mg, 2,64 mmol) trong CH;0H (10 mL) trong ndi hap duéi CO (3,0
MPa 4p suét) dugc khudy & 80°C qua dém, duogc cd dic va tinh ché bai CC
(PE/EA = 5/1) thu dugc hop chét 306a (160 mg, 57%) 1a chét rén mau tring.
Budc 2: Axit 4-(N-(tert-Butyl)sulfamoyl)-1-naphthoic (306b)

Dung dich ctia hop chat 306a (2,4 g, 7,4 mmol) trong CH;OH/H,O (10:1,
50 mL) duoc bd sung LIOHH,0 (0,94 g, 22,4 mmol) va dung dich dugc khudy
& nhiét do trong phong qua dém, dugc c6 dac va duogc hoa tan trong H,O. PH
duoc diu chinh t6i ~5 v&i 2N HCI duéi viéc 1am mat véi bé nude da va sau do,
pha chita nuéc duge chiét véi EA. Cac 16p hitu co héa hop duoc rira véi nude
va nudc mudi, duge sdy qua Na,SOs, duge loc va duge ¢d dic thu duge hop
chét 306b (2,2 g, 95%) la chit rén mau tring nhat.
Budc 3: 4-(N-(tert-Butyl)sulfamoyl)-1-naphthoyl clorua (306¢)

Dung dich ctia hop chit 306b (307 mg, 1,0 mmol) trong DCM khé (5 mL)

dugc bd sung tir tir oxalyl clorua (189 mg, 1,5 mmol) va hdn hop dugc khudy &
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nhiét do trong phong trong 3 gid va dugc c6 dic thu dugce hop chét tho 306¢ 1a

dau mau vang nhat.

Budc 4: Etyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)oxazol-4-carboxylat
(3064d)

Dung dich cua etyl 2-isocyanoaxetat (124 mg, 1,1 mmol) va hop chit
306¢ (1,0 mmol) trong THF kho (5,0 mL) duoc bd sung tir tir NEt; (400 mg, 4,0
mmol) va dung dich dugc khudy & nhiét do trong phong qua dém, duoc pha
logng véi EA, duoc rira véi NH4Cl bdo hoa va nude mudi, duge séy qua
Na,S0,, duoc loc, duge cd dic va tinh ché béi CC (PE/EA =3/1) thu dugc hop
chét 306d (190 mg, 47%) 14 chét rén mau vang.

Budc 5: axit 5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen- 1-yl)oxazol-4-carboxylic
(306e)

Dung dich ciia hgp chit 306d (220 mg, 0,55 mmol) trong EtOH (5,0 mL)
dugc bd sung NaOH (65 mg, 1,64 mmol) va dung dich duoc khudy & nhiét do
trong phong qua d&m, dugc ¢ dic va duoc hoa tan trong H,O. PH duge didu
chinh t6i ~5 véi 2N HCI duéi viéc 1am mat ctia bé nuée d4 va sau d6, pha chira
nude duge chiét véi EA. Lép hitu co duoc rira véi nude va nude mudi, duge sdy
qua NaSOg, dugc loc va dugce cb dac thu duoc hop chét 306e (130 mg, 65%) la

chat ran mau trang nhat.

Buéc 6: N-(tert-Butyl)-4-(4-(4-metylpiperidin-1-cacbonyl)oxazol-5-
yl)naphtalen-1-sulfon-amit (306f)

Hon hop ctia hop chat 306e (750 mg, 2,0 mmol), 4-metylpiperidin (300
mg, 3,0 mmol), HATU (1,14 g, 3,0 mmol) va DIPEA (0,77 g, 6,0 mmol) trong
DMF (10 mL) duoc khudy qua dém & nhiét do trong phong, duge rét vao nude
va duge chiét véi EA. Lép hitu co duoc rira v6i nude va nude mudi, duge sy
qua Na,SOy4, dugce loc, duge c6 dac va tinh ché bsi CC gel (DCM/MeOH =100/1
dén 50/1) thu dugc hop chét 306f (820 mg, 90%) 13 chét rin mau trang.
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Buéc 7: Metyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-(4-
metylpiperidin-1-carbo-nyl)oxazol-2-carboxylat (306g)

Dung dich ctia hop chét 306f (199 mg, 0,44 mmol) trong THF kho (3 mL)
dugc bd sung n-butyllithium (2,5M trong hexan, 0,53 mL, 1,32 mmol) & -78°C
du6i argon va dung dich dugc khudy trong 2 gio & -78°C. Sau d6, metyl
cloformat (124 mg, 1,32 mmol) duoc bd sung va dung dich duoc khudy trong 1
gid, duoc t61 v6i NH4Cl béo hoa, dugc chiét véi EA, dugc rira véi nude mudi,
duoc séy qua NaySOq, dugc loc, dugce cd dac va tinh ché boi CC (DCM/MeOH
=100/1) thu duoc hop chit 306g (65 mg, 29%) 13 chét rin mau tring.

Budc 8: axit 5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-4-(4-metylpiperidin-
1-cacbonyl)oxa-zole-2-carboxylic (306h)

Dung dich ctia hop chét 306g (65 mg, 0,13 mmol) trong THF/H,O (3/1, 5
mL) duogc bd sung LiOH*H,O (11 mg, 0,26 mmol) va dung dich dugc khqu
trong 15 phiit & nhiét d6 trong phong, diéu chinh pH 3-4 véi 2N HCI duéi viéc
]am mét cta bé nudc da va sau do, dugc chiét véi DCM. Lép hitu co dugce rira
v6i nude va nude mudi, duge sdy qua Na,SOy, duge loc va dung dich DCM nay

dugc sir dung cho phéan tmg tiép theo ma khong can bét ky su tinh ché nao.

Budc 9: N-(tert-Butyl)-4-(2-(7,7-dioxido-7-thia-2-azaspiro[ 3,5 |nonan-2-
cacbonyl)-4-(4-metyl-piperidin-1-cacbonyl)oxazol-5-yl)naphtalen- 1-sulfonamit
(306)

Dung dich cioa hop chit 306h (65 mg, 0,13 mmol, th.), 7-thia-2-
azaspiro[3,5]nonan-7,7- dion hemi-oxalat (35 mg, 0,13 mmol), HATU (74 mg,
0,2 mmol) va DIPEA (25 mg, 0,2 mmol) trong DCM (2 mL) dugc khudy qua
dém & nhiét do trong phong, dugc rua véi nudc va nude mubi, duoc sdy qua
Na,SO,, duge loc, duge ¢d dic va tinh ché béi HPLC diéu ché thu duoc hop
chét 306 (24 mg, 28% qua hai budc) 1a chit rin mau tring. "H-NMR (400 MHz,
CD;0D) &: 0,46-0,53 (m, 1H), 0,76-0,85 (m, 1H), 0,79 (d, J = 6,4 Hz, 3H), 1,16
(s, 9H), 1,36-1,39 (m, 1H), 1,48-1,55 (m, 1H), 1,60-1,64 (m, 1H), 2,40 (t,J = 5,6
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Hz, 4H), 2,66 (t, ] = 12,0 Hz, 1H), 2,91 (t, T = 8,0 Hz, 4H), 3,11-3,20 (m, 4H),
3,88 (d, J = 12,8 Hz, 1H), 4,06 (s, 2H), 4,42 (d, ] = 12,8 Hz, 1H), 4,58 (s, 2H),
7,68-7,72 (m, 1H), 7,76-7,80 (m, 1H), 7,85 (d, J = 8,0 Hz, 1H), 8,06 (d, J = 8,4
Hz, 1H), 8,36 (d, ] = 7,6 Hz, 1H), 8,84 (d, ] = 8,8 Hz, 1H). MS 657,3 (M+1)".

Vidu 307

Buéc 1: Xyclohexyl(thiophen-3-yl)metanol (307a)

Dung dich cua thiophen-3-carbaldehyt (15,0 g, 134 mmol) trong Et,O
(200 mL) dugc bd sung timg giot xyclohexylmagie clorua (1M trong THF, 160
mL, 160 mmol) & 0°C va hdn hop duoc khudy & nhiét do trong phong trong 3
gio, duogc t6i véi NH4Cl bio hoa & 0°C va duge chiét véi EA. Lép hitu co duoc
rira voi nuée va nude mudi, duoge sy qua NaySOy4, dugc loc, dugc cb dac va tinh
ché boi CC (PE/EA = 10/1) thu dugc hop chit 307a (22,1 g, 84%) 1a ddu mau
vang nhat.

Budc 2: Xyclohexyl(thiophen-3-yl)metyl metansulfonat (307b)

Dung dich ctia hgp chit 307a (18,8 g, 95,9 mmol) va EtsN (11,6 g, 115
mmol) trong DCM (200 mL) dugc b éung MsCl (13,1 g, 115 mmol) ting giot &
0°C va hon hop dugc khudy trong & 0°C trong 30 phut, sau d6, & nhiét do trong
phong qua dém, dugc cb dic va duge pha lodng véi hén hop cia PE va EA (100
mL/50 mL). Huyén pht duoc loc dé loai bd mudi. Sau khi c6 dic & nhiét do
trong phong, hop chét thé 307b (22,0 g) duoc sir dung cho phan tmg tiép theo

ma khong can bat ky su tinh ché nao.

Budce 3: 3-(Xyclohexylmetyl)thiophen (307¢)
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Dung dich ciia hop chét 307b (22,0 g, 80,3 mmol) trong EA (250 mL)
dugc bd sung 10 % Pd/C (4,5 g) va huyén phi dugc khudy dusi H (50 psi) &
60°C trong 24 gid, duge loc va phan loc duoc ¢b dic va tinh ché bai CC (PE/EA
= 50/1) thu dugc hop chét 307¢ (6,8 g, 37,8 mmol) 14 ddu khéng mau.

Budce 4: 2-Bromo-3-(xyclohexylmetyl)thiophen (307d)

Dung dich ctia hop chat 307¢ (6,80 g, 37,8 mmol) trong AcOH (40 mL)
duoc bd sung timg phdn NBS (7,40 g, 41,6 mmol) va dung dich dugc khudy &
30°C trong 7 gid, duge rét vao nude da va duge chiét voi EA. Lép hitu co duoc
rira voi nude va nude mudi va duoc séy qua Na;SOs, dugc loc, duoc ¢6 dac va
tinh ché bdi CC (PE/EA = 50/1) thu dugc hop chét 307d (5,00 g, 51%) 1a diu
mau dé.

Budc 5: Metyl 5-bromo-4-(xycloheXylmetyl)thiophen-Z-carboxylat (307e)

Dung dich ctia LDA (1M trong THF, 21,5 mL, 21,5 mmol) dugc b sung
dung dich ctia hgp chat 307d (5,00 g, 19,6 mmol) trong THF kho (50 mL) ting
giot & -78°C duéi N; va dung dich dugc khudy & -78°C trong 45 phut. Sau do,
dung dich cua etyl cloformat (2,32 g, 21,5 mmol) trong THF khd (3 mL) duge
b sung timg giot & -78°C, tiép tuc khudy trong 2 gio ¢ -78°C, sau d6, duoc toi
v6i NH4Cl bédo hoa & -78°C va sau do, duogc gia nhiét & nhiét do trong phong.
Sau khi chiét véi EA (3 14n), cac 16p hitu co héa hop dugc rira lién tiép véi nude
va nude mudi, duoc séy qua Na,SOy, duge loc, duge ¢6 dic va tinh ché béi CC
(PE/EA = 10/1) thu dugc hop chit 307e (4,50 g, 70%) 14 chit rén mau tréng.
Budc 6: Metyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclohexylmetyl)thiophen-2-carboxylat (307f)

Hbdn hop ciia hop chét 307e (800 mg, 2,42 mmol), hop chat P1/2 (1,04 g,
2,67 mmol) Pd(dppf)Cl, (297 mg, 0,36 mmol) va Na,COs (771 mg, 7,27 mmol)
trong DME kh6 (40 mL) dugc tao bong bong vGi N, trong 10 phut va sau do,
dugc dong ngugc qua dém dudi N,. Hon hop dugc lam mat téi nhiét do trong

phong, dugc pha lodng véi EA va sau d6, duoc loc. Phan loc duogc cod dic va
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tinh ché béi HPLC didu ché thu dugc hop chét 307f (480 mg, 39%) 1a chit rén

mau trang.

Buéc 7: axit 5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclohexylmetyl)thiophen-2-carboxylic (307g)

Dung dich ctia hop chit 307f (220 mg, 0,428 mmol) trong hdn hop cia
MeOH va H,O (10 mL/1 mL) duge bd sung LiOH-H,0 (36 mg, 0,86 mmol) va
dung dich dugc khudy qua dém & nhiét d6 trong phong, duge didu chinh pH téi
4-5 véi 2N HCl, dugce c6 dic va duge hoa tan véi DCM. Lép hitu co duge sdy
vé6i Na SOy, dugce loc va duge co dic thu dugc hop chat tho 307g (224 mg) 1a

chat ran mau vang nhat.

Budc 8: axit trans-3-(5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-y1)-4-
(xyclohexylmetyl)thiophen-2-carboxamido)xyclobutancarboxylic (307)

Hon hop cla hop chit 307g (114 mg, 024 mmol), frans 3-
aminxyclobutancarboxylic axit hydroclorua (58 mg, 0,35 mmol), HATU (134
mg, 0,35 mmol) va DIEA (91 mg, 0,71 mmol) trong DMF khé (8 mL) duoc
khudy & 30°C qua dém, dugc pha lodng véi nuée, duge didu chinh pH té1 5 véi
IN HCI va dugc chiét hai 1in v6i EA. Céc 16p hitu co hoéa hop duogc c6 dic va
tinh ché béi HPLC diéu ché thu duoc hop chit 307 (30 mg, 21%) 1a chit rin
mau trang. "H-NMR (400 MHz, CDOD;) &: 0,48-0,58 (m, 2H), 0,91-0,98 (m,
3H), 1,04 (s, 9H), 1,19-1,23 (m, 2H), 1,30 (m, 1H), 1,37-1,50 (m, 5H), 2,32-2,38
(m, 2H), 2,55-2,58 (m, 2H), 2,98-3,00 (m, 1H), 4,58-4,62 (m, 1H), 7,47-7,53 (m,
2H), 7,62-7,68 (m, 3H), 8,20-8,24 (m, 1H), 8,70-8,75 (m, 1H). MS 583,3
[M+1]".

Vidu307/1
Vi du sau day dugc diéu ché tuong tu nhu vi du 307.

# Céu tric Dir 1iéu phan tich
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# Céu triic Dir liéu phén tich

Y 'H-NMR (400 MHz, DMSO-dg) 8: 0,53-
s ¢ ¢ 0,56 (m, 2H), 0,92-1,03 (m, 3H), 1,06 (s,
S0 9H), 1,32-1,46 (m, 7H), 2,06-2,17 (m, SH),
O 3,11-3,15 (m, 2H), 3,30-3,38 (m, 2H), 4,17-

30711 4,24 (m, 1H), 7,61-7,67 (m, 2H), 7,70-7,76
(m, 2H), 7,84 (s, 1H), 7,90 (s, 1H), 8,24 (d,
J=17,6 Hz, 1H), 8,50 (d, J = 7,6 Hz, 1H),
8,78 (d,J = 9,2 Hz, 1H). MS 617,3 [M+1]*
Vidu 308
by

Budc 1: Metyl 4,5-dibromo-3-clothiophen-2-carboxylat (308a)

Dung dich cua metyl 3-clothiophen-2-carboxylat (5,0 g, 28,3 mmol) va
AcONa (17,4 g, 212 mmol) trong AcOH (80 mL) dugc bd sung timg giot Br,
(13,2 mL, 255 mmol) & nhiét do trong phong va hdn hop dugc khudy & 75°C
trong 3 ngay, lam mat toi nhiét d6 trong phong, dugc t6i vai NayS,0; béo hoa,
dugc bazo héa t6i pH = 8 v6i NaHCOs bdo hoa va dugc chiét véi Et,0. Lép hitu
co duoc rira voi nudc va nudc mubi, duge séy qua Na,SOq, dugc loc, dugc co
dic va duge rira v6i hon hop ctia PE va EA (20 mL, 20/1) thu duoc hop chét
308a (4,0 g, 42%) 13 chét rin mau d6 nhat.

Budc 2: Metyl 4-bromo-3-clothiophen-2-carboxylat (308b)

Dung dich ctia hop chét 308a (1,0 g, 3,0 mmol) trong THF (30 mL) dugc

bd sung timg giot #n-BuLi (2,5 M trong THF, 1,2 mL, 3,0 mmol) & -100°C va

hdn hop duoc khudy & -100°C trong 5 phut, dugc t6i véi nuée va duge chiét véi
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EA. Lép hitu co duogc rira véi nude va nuée mudi, duge siy qua Na,SOs, duge
loc, duoc cd dic va tinh ché béi CC (PE/EA = 100/1) thu dugc hop chit 308b
(500 mg, 65%) la chit rén mau tring.

Budc 3: Metyl 3-clo-4-(xyclohexylmetyl)thiophen-2-carboxylat (308¢)

Huyén phtl ctia hop chét 308b (500 mg, 2,0 mmol) va Pd(dppf)CL, (156
mg, 0,2 mmol) trong THF (10 mL) dugc bd sung xyclohexylmetyl k&m bromua
(0,5M trong THF, 19,6 mL, 9,8 mmol) & nhiét d6 trong phong duéi N, va huyén
phu duoc khudy trong & sy chay nguoc trong 6 gid, 1am mat t6i nhiét do trong
phong, dugc t6i véi nude va dugce chiét v6i EA. Lép hitu co dugce rira véi nude
va nuée mudi, duge séy qua NaSOy4, dugc loc, duge co dac va tinh ché boi CC
(PE/EA = 100/1) thu dugc hop chét 308¢ (500 mg, 92%) 14 dau khéng mau.
Budc 4: Metyl 5-bromo-3-clo-4-(xyclohexylmetyl)thiophen-2-carboxylat (308d)

Dung dich ctia hop chét 308¢ (200 mg, 0,7 mmol) va AcONa (451 mg, 5,5
mmol) trong AcOH (10 mL) duoc bd sung timg giot Br, (0,2 mL, 3,7 mmol) &
nhiét d6 trong phong va dung dich dugc khudy & 75°C qua dém, lam mat tdi
nhiét d¢ trong phong, dugc t6i v&i NayS,03 bdo hoa, duge didu chinh pH = 8 vdi
NaHCO; bio hoa va duge chiét véi EA. Lép hitu co duge rira v6i nude va nude
mudi, duoc sy qua Na,;SO,, dugc loc, duge ¢d dic va tinh ché béi HPLC diéu

ché thu dugc hop chat 308d (40 mg, 16%) 1 chét rin mau niu nhat.

Buéc 5: axit trans-3-(5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-yl)-3-clo-4-
(xyclohexylmetyl)thiophen-2-carboxamido)xyclobutancarboxylic (308)

Néu ching dugc ding dé xtr 1y hop chét 308d twong ty nhu duge md ta
trong vi du 307, budc 6 dén 8 s& thu duoc hop chit 308.
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Vi dy 309

Budéc 1: Metyl 4,5-dibromo-3-metylfuran-2-carboxylat (309a)

Huyén phu cua AICI; (2,28 g, 17,1 mmol) trong DCM khé (25 mL) duoc
bb sung tir tir dung dich metyl 3-metylfuran-2-carboxylat (1,2 g, 8,57 mmol)
trong DCM khé (5,0 mL) & 0°C trong 30 phut. B sung Br, (4,11 g, 25,7 mmol)
cho dung dich nay duéi diéu kién tuong ty trong 1 gid. Huyén phu dugc khudy &
nhiét do trong phong qua dém, dugc rét vao nudc da va sau d6, dugce pha loing
vé6i EA. Lép chita nuée duge chiét hai 1an véi EA. Cac 16p hitu co héa hop duogc
rira lién tiép hai 1an véi Na,SO; bdo hoa va nude mudi, duge siy qua Na,SOs,
dugc loc, dugc c6 dic va tinh ché boi CC (PE/EA = 20/1) thu dugc hop chét
309a (1,0 g, 39%) la chit rin mau tring.

Budc 2: Metyl 4-bromo-3-metylfuran-2-carboxylat (309b)

Dung dich ctia hgp chat 309a (350 mg, 1,17 mmol) trong THF (30 mL)
dugc bb sung n-Buli (2,5M trong THF, 0,47 mL, 1,18 mmol) ting giot & -78°C
duéi N, va dung dich dugc khudy & nhiét d6 nay trong 10 phut, dugc t6i vai
NH,Cl bdo hoa va duoc chiét véi EA (3 1an). Cac 16p hitu co hda hgp duoc rira
v6i nude va nude mudi, duoc séy qua Na,SO4, dugc loc, dugce c¢6 dac va tinh
ché boi HPLC diéu ché thu dugc hop chit 309b (50 mg, 19%) 1a chit rin mau
tréng.

Budce 3: Metyl 4-(xyclohexylmetyl)-3-metylfuran-2-carboxylat (309¢)

Dung dich ctia hop chét 309b (150 mg, 0,69 mmol), xyclohexylmetyl kém
bromua (0,5M trong THF, 7,0 mL, 3,5 mmol) va Pd(dppf)Cl, (50 mg, 0,069
mmol) trong THF (5,0 mL) dugc cho ngugc dong dudi N, & 85°C trong 6 gio,

-312-



24106

dugc bay hoi va duge tinh ché béi CC (PE/EA = 20/1) thu dugc hop chét 309¢
(140 mg, 86%) 1a chat rin mau tring.
Budce 4: Metyl 5-bromo-4-(xyclohexylmetyl)-3-metylfuran-2-carboxylat (309d)
B6 sung tir tir Br, (200 mg, 1,26 mmol) vao dung dich ctia hop chit 309¢
(100 mg, 0,42 mol) trong DCM (10,0 mL) dugc & 0°C va dung dich dugc khudy
& nhiét do trong phong qua dém, dugc pha lodng véi EA va dugc t6i vai Na,SOs
bdo hoa. L6p chita nuée duge chiét hai 1an véi EA. Céc 16p hitu co héa hop
duoc rira v6i nude va nude mubi, duoc séy qua Na,S0Oq, dugc loc, duogce co dic
va tinh ché béi CC (PE/EA = 15/1) thu dugc hop chat 309d (105 mg, 80%) la

chat ran mau vang.

Buéc 5: Metyl 5-(4-(N-(tert-butyl)sulfamoyl)naphtalen-1-yl)-4-
(xyclohexylmetyl)-3-metylfuran-2-carboxylat (309e¢)

Huyén pht ctia hop chét 309d (105 mg, 0,333 mmol), K,COs (138 mg,
1,0 mmol), hop chét P1/2 (130 mg, 0,333 mmol) va Pd(dppf)Cl, (20 mg) trong
DMF (5 mL) duoc khudy & 100°C qua dém, lam mat téi nhiét do trong phong,
dugc ¢b dic va tinh ché bdi CC (PE/EA = 15/1) thu dugc hop chat 309 (81 mg,
49%) 1a chét rin mau tréng.

Budce 6: 5-(4-(N-(fert-Butyl)sulfamoyl)naphtalen-1-yl)-4-(xyclohexylmetyl)-3-
metylfuran-2-carboxylic axit (309f)

Dung dich ctia hgp chit 309e (81 mg, 0,16 mmol) trong MeOH (2 mL)
dugc bd sung NaOH (20 mg, 5,0 mmol) va dung dich dugc khudy & nhiét do
trong phong qua dém, duge c6 dic, duge pha lodng véi nudce, duge diéu chinh
pH t6i 5 v6i IN HCI va dugc chiét véi EA. L6p hitu co duoc rira v6i nube va
nude mudi, duoc sy qua Na;SOs, duge loc va duge cd dic thu duge hop chit
309f (69 mg, 89%) 1 chit rin mau vang.

Budce 7: axit trans-3-(5-(4-(N-(tert-Butyl)sulfamoyl)naphtalen-1-y1)-4-
(xyclohexylmetyl)furan-2-carboxamido)xyclobutancarboxylic (309)
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Néu chiing dugc diung dé xtr 1y hop chét 309f twong ty nhu duge mé ta
trong vi du 307, budc 8 s€ thu dugc hop chét 309.

Céc vi du b sung
Cac hop chit sau day c6 thé duoc didu ché theo cach tuong tu bang cach
sir dung céac quy trinh nhu dugc mo6 ta trén day:
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Céu trac
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Cau trac Cau trac Cau truc

(0]

Sy biéu hién Protein va tinh ché

Su biéu hién Protein va tinh ché duogc thuc hién nhu duoc mé ta trong
W02010/049144.
Thr nghiém hoat tinh TR-FRET

Phuong phap nay danh gia kha nang cia céc phdi tir duge gia dinh dé diéu
chinh sy tuong tic gitra mién gén két phéi tir RORy duoc biéu hién vi khuan

duge tinh ché (LBD) va céc peptit biotinylat héa tin cing N tong hop ma cé
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ngudn gdc tir cac protein ddng hoat tinh thu thé hat nhan nhung khéng gi6i han
toi SRC1 (NcoAl), SRC2 (NcoA2,TIF2), SRC3 (NcoA3), PGCla, PGCI1B,
CBP, GRIP1, TRAP220, RIP140. Céc peptit dugc str dung dugc liét ké trong
bang 1 dudi day:

Bang 1
Tén Peptit ( Protein | DNA tiép Trinh tu
pham vi aa) |tiépnhén| nhin DB
DB
SRC1(676- NP 003 |NM 00374 | NH,-
700 734 3,4 CPSSHSSLTERHKILHRLLQEGS

PS_COOH

TRAP220(631- | NP_004 | NM_00477 | NH,-
655) 765 43 PVSSMAGNTKNHPMLMNLLK
DNPAQ COOH

TIF2(628-651 |NP_006 |NM_00654 | NH,-
531 0,2 GQSRLHDSKGQTKLLQTTTTK
SQD-COOH

Mién gin két phéi tir (LBD) ctia RORy dugc biéu hién protein dung hop
v6i GST trong céc té bao BL-21 (BL3) sir dung vat truyén pDEST15. Céc té bao
dugc dung gidi béi viée xir 1y lysozym va nghién bing séng siéu am, va cac
protein dung hop duoc tinh ché qua glutathion sepharoza (Pharmacia) theo
huéng dan cta nha san xuét. Dé chibu cac hop chit dbi voi anh hudéng cta
chiing trén su tuong tdc RORy-peptit, k§ thudt LANCE (Perkin Elmer) duoc 4p
dung. Phuong phap niy dya trén su di chuyén ning luong phu thude gan két tir

chét cho t&i chit nhin nhém huynh quang duoc gin véi dbi tac gin két thich
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hop. Pé d& dang xir Iy va lam giam thdng tin co ban tir k§ thuat huynh quang
hop chit LANCE dung cac nhan nhém huynh quang chung va thoi gian phan
tich c4c thtr nghiém phét hién dugc thuc hién vdi thé tich cudi cing 1a 25 pL
trong dia 384 giéng, trong hé dém Tris-bazo (20 mM Tris-HCI pH 6,8; 60 mM
KCl, 1 mM DTT; 5 mM MgCly; 35 ng/uL BSA), chira 20-60 ng/giéng biéu hién
tai t6 hgp RORy-LBD dugc ndi véi GST, 200-600 nM biotinylat héa peptit tan
cing N, 200 ng/giéng lién hop Streptavidin-xIAPC (Prozyme) va 6-10 ng/giéng
Eu W1024 — khang GST (Perkin Elmer). Lugng DMSO ctia c4c mau duoc gitt &
1%.

Sau su phat sinh hé dém Tris-bazo, cac phdi tir didu bién RORy ¢6 tiém
ning dugc pha lodng. Sau budc ndy, protein, peptit va chat nhan huynh quang va
cac dung dich cho dugc tron trong hé dém Tris-baszo va duoc bd sung vao cac
su pha logng hop chét, sau khi b6 sung ‘hdn hop phat hién’, céc thir nghiém nay
dugc 1am can bing trong mot gid trong bong t6i & nhiét do trong phong trong
céc dia mau den FIA 384 giéng (Corning). Tin hiéu LANCE duoc do bang Thiét
bi dém da nhan Perkin Elmer EnVision™. Cac két qua duoc hinh dung bing
cach v& ty 18 gifta 4nh sang phat ra & 665 nm va 615 nm. Cép co ban cia sy hinh
thanh RORy-peptit dugc quan sat véi su ving mit cua phdi tir duge bd sung.
Céc phdi tir thic ddy s hinh thanh phitc gy ra su ting nong do phu thudc trong
tin hiéu huynh quang phan tich theo thoi gian. Cac hop chit gén két tuong
duong t6i ca hai don thé RORy va téi phitc RORy-peptit dugc mong doi la
khong thay dbi trong tin hiéu, trong khi cac phéi tir gén két mot cach vu tién t6i
chét nhan don thé dugc mong doi 1 gy ra su gidm ndng d6 phu thudc trong tin
hi€u dugc quan sat.

Dé danh gia dién thé ctia chat ddi khang ciia cac hop chit, cac gai tri ICso
dugc xac dinh st dung thr nghiém phéan doan phéi tr dua trén su di chuyén
nang luong phat huynh quang phan tich theo thoi gian (TR-FRET) nhu dugc mo
ta trén day. Céc gid tri tht nghiém TR-FRET binh thuong hoa, st dung phuong
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trinh sau day: gi4 tri do 1000 * 665 nm / gia tri do 615 nm, duoc chuyén t&i
chuong trinh GraphPad Prism dé tao c4c do thi va cdc dudng cong dép Gng lidu
st dung phuong trinh sau day:

Phuong trinh: Pap tmg liéu Sigma (déc bién thién)

Y = day + (dinh-day/(1+10~N((LogEC50-X)*HillSlope))

X 14 loga ctia ndng 6. Y 1a dép tng.
Y bét dau tir day va di t6i dinh voi hinh dang sigma.

Phuong trinh nay 1 giéng v6i “phuong trinh logic bén tham s6”. Céc gia
tri ICso dugc tinh toan sir dung phuong trinh nay. Cac vi du dugc liét ké duédi
day lam gidm tin hiéu trong thir nghiém TR-FRET theo cach phu thudc lidu. cac
vi du theo sang ché thudng c6 hoat tinh trc ché (ICso FRET) ndm trong khaongr
tir 100 nM dén khoang 20 uM. Céc hop chét diéu chinh RORy theo séang ché ¢
su uc ché trong thir nghiém hoat tinh TR-FRET nim trong khoéng tr 100 nM
dén khoang 1 pM. Bang 3 1iét ké gia tri pICso clia cac hop chit theo sang ché.
Puoc hiéu rang dit liéu duoc minh hoa dué6i dy c6 thé c6 sy bién ddi hop ly tay
thudc vao cac diéu kién cu thé va cac quy trinh dugc sir dung béi ngudi c6 trinh
do trong linh vuc k¥ thuat thuc hién thir nghiém nay.

Thir nghiém gen dua tin RORy Gal4

Viéc xac dinh su xuyén hoat hoa thic déy chit hoat héa Gal4 trung gian
phéi tir dé xac dinh su gin két phdi tir téi RORy dugc thuc hién nhu sau: DNA
ma héa ba méang protein khiac nhau RORy dugc nhdn ban trong vit truyén
pCMV-BD (Stratagene). Biéu hién duéi su kiém soat cta chit hoat héa CMV va
nhu sy hdn hop téi mién gén két DNA cua protein nAm men GAL4. Céc ranh
gidi axit amin cda ba protein nay va cac co s& dir liéu tuong timg duoc liét ké
trong bang 2. Céc vét truyén khac dugc st dung 1a pFR-Luc (Stratagene) nhu
plasmit dua tin dwoc diéu chinh. pFR-Luc chutra chét hoat héa tdng hop véi su

13p lai song song cua vi tri gan két nam men GAL4 ma ki€m soat viéc biéu hién
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ctia gen luciferaza Photinus pyralis (Pom dém My§). D& cai thién dd chinh x4c
cua thir nghiém, plasmit pRL-CMV dugc dong truyén nhiém. pRL-CMV chta

chat hoat hoa co ban CMV, kiém so4t viéc biéu hién cia Renilla reniformis

luciferaza.
Bang 2
Tén Vién aa (RefSeq) Trinh tw tham chiéu ID
hRORg-LBD aa259-518 NP_005051,2
NP_001001523 (RORg, t isofom,
hRORgt aal-497
497aa)
mRORg-LBD aa264-516 NP 035411

Tat ca céc thir nghiém gen dua tin Gal4 dugc thuc hién trong cac té bao
293T (DSMZ (céc vi sinh vat dugc thu gom tir Ptic va nudi cy t& bao),
Braunschweig, Ptc, ACC635) dugc nudi trong moi trudng co ban tdi thiéu
(MEM) v6i Phenol mau dé. Méi trudng dugce bd sung v6i 10% huyét thanh thai
bo, 0,1 mM céc axit amin khéng can thiét, 1 mM natri pyruvat, 1% Glutamax va
100 don vi Penixilin/Streptavidin trén mL & 37°C trong 5% COs.

Déi voi thir nghiém nay, cac té bao 5x10° duoc dit trén giéng trong dia 96
giéng trong 100 pL trén mdi giéng, duoc qua dém & 37°C trong 5% CO..
Ngay hoém sau, mdi trudng ndy duge loai bé va cac té bao dugc truyén nhiém
tam thoi sir dung 20 pL trén mdi giéng ciia thude thir truyén nhiém OptiMEM -
PEI-bazo (Sigma-Aldrich, 408727) bao gdém ba plasmit dugc md t& trén day.
Khoéang 4 gi& sau khi b sung dung nay truyén nhiém ndy, mdi trudng co ban t6i
thiéu méi (MEM, ché phim tuong tu dugc st dung dé ma céac t& bao, nhung
khong c6 huyét thanh) dugc bd sung. Sau d6, cac gbc hop chit, dugc hoa tan so
bd trong MEM (ché phém tuong tu dugc st dung dé ma cac té bao) duoc bd

sung (ndng dd ta dugc long cudi cung khéng vuot qua 0,1%).
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Céc té bao dugc U thém trong 16 gio trude khi cac hoat tinh luciferaza
dom dom (FF) va renilla (REN) dugc do lién tuc trong sir chiét t& bao tuong tu
st dung h¢ thir nghiém Luciferaza ludng anh séng (Dyer va cic dong tac gia,
Anal. Biochem. 2000, 282:158). T4t ca thir nghiém nay duge thuc hién it nhat ba

1
A

lan.

Viéc 4p dung thir nghiém gen dua tin Gal4 nhu dugc md ta & trén, cac vi
du theo séang ché thudng c6 hoat tinh trc ché (ICso FF resp. ICso RENnorm) nim
trong khoang tir 10 nM dén 20 pM, va cu thé, nim trong khoang tir 10 nM dén
khaongr 1 uM. Céc hop chét diéu chinh RORYy theo sang ché c6 su tic ché mong
mubn trong thir nghiém gen dua tin Gal4 nim trong khoang tir 10 nM dén
khoang 1 uM. Bang 3 liét ké gia tri pICso ctia cac vi du dién hinh cuda cac hop
chét theo sang ché ma c6 hoat tinh RORy trong thir nghiém gen dua tin Gal4 ddi
voi vige xac dinh luciferaza dom dom firefly (FF) va renilla dugc binh thuong
héa (RENnorm) (nt = khéng dugc thir nghiém). Né duoc hiéu ring dit lidu duoc
minh hoa duéi day c6 thé c6 su bién dbi hop ly tily thude vao cac didu kién cu
thé va cac quy trinh dugc st dung béi nguoi cb trinh d6 trong linh vuce ky thust
thuc hién viéc thir nghiém nay. Hiéu luc duge xac dinh duoc so sanh véi chét tre
ché RORyt T0901317 (bang 100%) va gia tr pICso duge gach chan, khi hidu luc
ctia hop chét dudi 50% theo su tham khao.

Bang 3
Vidu pICso Vidu# pICs Vidu pICso
# (FRET/FF/REN) (FRET/FF/REN) # (FRET/FF/RE
N)
1 6,5/5,8/5,8 2 5,9/6.1/6.0 3 5,1/<4,7/<4,7
4 6,8/6,4/6,4 5 6,7/6,3/6,1 6 6,7/6,2/6,3
6/1 6,5/7,5/1,7 6/2 7,0/7,5/7,7 6/3 6,5/8,5/8,7
6/4 6,7/8,7/8,7 6/5 6,6/8,5/8,7 6/6 6,7/9,0/9,0
6/7 6,7/7,9/8,0 6/8 6,3/8,2/8,2 6/9 6,4/6,7/6,4
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6/10
6/13
6/16
6/19
6/22
6/25
6/28
6/31
6/34
6/37
6/40
6/43
6/46
6/49
6/52
6/55
6/58
6/61
6/64
71
7/4
777
7/10
7/13
7/16
7/19

pICso

(FRET/FF/REN)

7,0/8,7/8,7
6,5/8,0/8,0
5,9/7,2/7,.6
6,8/8,5/8,5
6,8/7,7/7,7
5,8/6,7/6,7
6,1/7,7/7,7
7,3/8,0/8,0
7,2/8,5/8,5
6,1/6,9/6,9
7,0/8,2/8,3
7,0/8,7/8,7
nt/8,1/8,1

5,7/7,3/7,4
nt/6,9/6,9

nt/8,0/8,2

nt/8,7/8,7

nt/8,3/8,3

nt/8,9/9,0

6,1/6,8/6,9
6,6/9,0/9,0
6,9/8,7/8,7
6,3/8,5/8,7
6,5/8,4/8,4
6,5/8,5/8,5
nt/7,7/7,9

24106

Vidu#

6/11
6/14
6/17
6/20
6/23
6/26
6/29
6/32
6/35
6/38
6/41
6/44
6/47
6/50
6/53
6/56
6/59
6/62

7/2

7/5

7/8

7/11
7/14
7117
7/20

(FRET/FF/REN)

<4,7/6,6/6,6
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7,2/9,0/9,0
6,8/8,7/8,7
6,2/8,0/8,0
6,9/8,7/8,7
6,6/7,5/7,6
6,6/7,7/7,8
7,2/9,0/9,0
6,9/8,0/8,2
7,0/7,5/7,5
6,8/7,8/7,9
7,3/8,0/8,2
7,4/7,8/8,0
nt/8,2/8,2
nt/7,6/7,7
6,6/7,1/7,4
nt/8,1/8,2
nt/7,6/7,8
nt/7,5/7,5

6,2/7,5/7,6
6,3/7,0/7,1
6,6/9,0/9,0
5,9/7,4/7,4
5,8/8,5/8,7
6,5/8,0/8,0

Vidu
#

6/12
6/15
6/18
6/21
6/24
6/27
6/30
6/33
6/36
6/39
6/42
6/45
6/48
6/51
6/54
6/57
6/60
6/63
7
7/3
7/6
7/9
7/12
7/15
7/18
7/21

pIC50

(FRET/FF/RE

N)
6,9/8,7/8,7
5,9/7,5/7,6
7,0/8,5/8,7
6,8/8,7/8,7
7,3/7,9/8,0
6,7/7,7/7,7
7,2/18,7/8,7
6,6/7,9/8,0
6,3/7,4/7,4
6,4/8,2/8,2
7,2/8,2/8,4
7,1/7,9/8,0
nt/8,1/8,1
6,3/8,4/8,4
6,3/6,8/6,9
nt/7,9/8,2
nt/8,5/8,7
nt/9,2/8,9
6,3/7,0/7,0
6,4/7,2/7,3
6,2/7,1/7,2
6,3/8,7/9,0
6,2/8,0/8,2
6,7/8,7/8,5
6,4/7,4/7,4
5,7/6,9/6,9
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Vidu pICso Vidu# pICso Vidu pICso
# (FRET/FF/REN) (FRET/FF/REN) # (FRET/FF/RE
N)
7/22 <4,7/6,5/6,2 7/23 <4,7/6,8/6,7 7/24 5,7/6,3/6,2
7/25 6.2/6,6/6,5 7/26 6,8/7,7/7,9 7127 6,5/6,9/6,9
8 7,0/7,3/7,5 8/1 7,0/7,8/7,9 8/2 6,7/7,4/7,7
8/3 6,4/7,5/7,6 8/4 6,5/8,2/8,4 8/5 6,4/8,5/8,7
8/6 7,0/8,2/8,3 8/7 6,3/8,7/9,0 8/8 6,3/7,2/7,1
8/9 6,1/6,9/6,9 8/10 6,2/6,8/6,8 8/11 nt/9,0/9,0
8/12 nt/8,9/8,9 9 7,2/8,0/8,3
9/1 6,5/7,4/7,4 9/2 6,9/8,0/8,0 9/3 6,4/7,2/7,4
9/4 6,5/7,1/7,1 9/5 6,7/7,8/7,9 9/6 6,1/7,5/7,5
9/7 6,2/7,4/7,5 9/8 6,5/7,1/7,1 9/9 5.,4/6,9/7,0
9/10 6,3/7,2/7,2 9/11 6,6/8,5/8,5 |
10 5,9/6,9/7,0 10/1 6,2/7,0/7,1
10/2 6,6/7,3/7,4 10/3 nt/7,9/8,0 10/4 nt/7,9/7,9
12 5,5/<4,7/<4,7 13 7,0/6,5/6,7 13/1 6,3/6,6/6,6
13/2 6,5/6,7/6,8 13/3 6,6/7,5/7,7 14 6,7/7,6/7,7
14/1 6,2/7,1/7,1 14/2 6,5/7,4/7,4 14/3 6,6/6,4/6,4
14/4 6.2/6,4/6,3 14/5 6,3/6,6/6,6 14/6 nt/9,0/9,0
14/7 nt/7,6/7,7
15 6,6/8,3/8,4 15/1 6,7/8,0/8,0 15/2 6,6/7,3/7,3
15/3 6,9/7,9/7,9 15/4 7,3/8,7/9,0 15/5 6,9/8,5/8,4
15/6 7,3/8,1/8,2 15/7 7,2/8,3/8,4 15/8 nt/8,3/8,4
15/9 6,4/7,8/7,9
16 7,2/8,5/8,5 17 5,0/<4,7/<4,7 171 5.6/6,1/6,5
17/2 nt/5,7/5,9 18 6,9/8,1/8,0 19 5,4/6,4/6,6
19/1 6,1/6,7/6,7 19/2 6,1/7,0/7,0 19/3 6,8/7,1/7,1
19/4 6,0/7,3/7,2 19/5 6,4/7,8/8,0 19/6 6,4/7,7/7,7
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19/7
19/10
19/13

20

2172
21/5
21/8
21/11
21/14
21/17
21/20
21/23

22
23

25/1

100
100/3
100/6
100/9

100/1

100/1

100/1

pICso

(FRET/FF/REN)

5,8/6,8/6,8
6,7/8,4/8,5
6,5/6,9/6,9
nt/8,7/8,9
6,8/8,4/8,5
6,0/7,8/7,8
nt/7,7/7,8
nt/8,0/8,2
nt/8,3/8,4
nt/8,1/8,2
nt/7,7/7,7
nt/8,7/8,6
6,4/7,1/7,1
6,2/8,2/8,2
nt/8,9/8,8
6,6/5.8/5.8

6,7/7,8/7,9

6,4/8,5/8,4
6,3/8,5/8,5

4,8/5,9/6,1

6,4/7,4/7,5

6,9/6,9/6,9
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Vidu#

19/8
19/11
19/14

21

2173
21/6
21/9
2112
21/15
21/18
21721
21/24
22/1

24

25/2
100/1
100/4
100/7

100/10

100/13

100/16

100/19

pICso

(FRET/FF/REN)

7,0/7,7/7,8
nt/7,6/7,7
6,4/6,8/6,9
7,0/8,1/8,2
6,4/8,0/8,3
6,3/7,6/7,8
6,2/7,3/7,4
nt/8,0/8,2
nt/7,7/7,7
nt/8,0/8,1
nt/7,7/7,8
nt/7,5/7,6
6,4/7,5/7,5
6,5/7,5/7,5
nt/9,0/9,0
5,9/6,3/6,3
6,6/7,1/7,3
6,6/7,7/7,9
6,4/7,2/7,4

6,1/7,0/7,1

6,6/8,4/8,2

5,9/6,6/6,6
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Vidu

19/9
19/12

211
21/4
21/7
21/10
21/13
21/16
21/19
21/22
21/25
22/2
25

100/2
100/5
100/8
100/1
100/1

100/1

100/2

pIC50

(FRET/FF/RE

N)
6,3/7,0/7,1
6,1/6,8/6,7

6,6/7,5/7,4
6,9/8,2/8,4
nt/8,0/8,2
5,9/6,7/6,7
6,3/7,9/7,9
nt/8,4/8,4
nt/7,9/7,9
nt/7,5/7,6
nt/7,7/7,8
6,4/7,5/7,6
nt/6,1/6,1

5,5/6,4/6,3
6,3/8,1/8,2
6,5/8,0/8,2
6,8/7,1/7,3
5,8/7,9/1,9

6,1/7,1/7,0

6,0/6,8/7,0



Vi du

100/2
1
100/2
4
100/2
7
101
103
103/3
200
202
205
207/1
211
300
300/3
300/6
300/9

300/1
2
300/1
5
300/1
8
301

pICso

(FRET/FF/REN)

nt/7,2/7,1

nt/7,5/7,7

6,1/7,1/7,0

6,0/<4,7/<4,7

6,3/7,2/7,3
nt/6,6/6,6
6,6/7,5/7,8
7,2/7,9/8,0

.7,0/8,7/8,7

6,0/6,2/6,1
5.8/6.3/6,4
7,1/8,2/8,4
6,2/6,7/6,9
6,7/6,9/6,8
nt/7,9/7,9

nt/6,1/6,2

nt/7,3/7,4

nt/7,577,6

nt/7,8/7,9
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Vi du #

100/22

100/25

100/28

102

103/1
104

200/1
203
206
208

300/1

300/4

300/7
300/10

300/13

300/16

301/1

(FRET/FF/REN)

6,1/<4,7/<4,7
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pICso

5,9/6,8/7,0
6,6/8,4/8,2
nt/7,1/7,2
6,0/7,3/7,4
6,2/7,4/7,4
6,6/7,5/7,9

7.1/7,4/7,8

5,9/6,3/6,2
6,5/6,3/6,3

7,2/7,8/7,9
5,9/6,8/6,9
nt/7,7/7,9
nt/7,2/7,3

nt/6,4/6,6

nt/6,0/6,1

nt/8,5/8,5

Vidu

10072
3
100/2
6

102/1
103/2

201

207
209

300/2

300/5

300/8

300/1
1

300/1
4

300/1
7

301/2

pICso
(FRET/FF/RE
N)
6,1/8,3/8,4

6,4/7,4/7,5

6,1/6,7/6,7
nt/6,4/6,6

6,0/6,5/6.6

5,4/6,4/6.5
6,4/6,2/6,2

6,9/8,2/8,2
7,0/7,4/7,5
nt/7,1/7,2
nt/8,0/8,2

nt/8,2/8,2

nt/8,0/8,0

nt/7,7/7,8



Vidu

302
304/1
304/4
304/7
304/1

0
304/1
3
304/1
6
304/1
9
304/2
2
304/2
5
305
307

pICso

(FRET/FF/REN)

nt/7,3/7.5

5,8/6,6/6,9

5,8/7,4/7,3

6,1/7,3/7,3

nt/7,5/7,5

nt/7,6/7,7

nt/6,6/6,6

nt/7,4/7,5

nt/5,8/5,8

nt/8,0/7.6

nt/6,6/7,2
nt/8,2/8,3
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Vidu#

303

304/2

304/5

304/8

304/11

304/14

304/17

304/20

304/23

304/26

304/1
307/1

(FRET/FF/REN)

-326-

‘ pICso

nt/7,7/7,7
5,9/7,6/7,5
5,9/7,4/7,3
6,0/6,9/6,9
5,9/7,2/7,3
nt/7,5/7,6
nt/7,2/7,2
nt/7,4/7,7
nt/7,5/7,7

nt/8,0/7,9

nt/6,5/6,6
nt/8,4/8,5

Vidu

304
304/3
304/6

304/9

304/1
2
304/1
5
304/1
8
304/2
1
304/2
4
304/2
7
306

pICso
(FRET/FF/RE
N)
6,0/7,1/7,2
5,9/7,6/7,5
nt/6,6/6,8
nt/7,3/7,4
nt/7,7/7,7

nt/7,6/7,7

nt/7,5/7,7

nt/7,4/7,4

nt/6,6/6,7

nt/7,6/7,5

nt/5,6/5,6
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Yéu cau bao ho

1. Hop chét c¢6 cong thirc (200) hodc cong thirc (200'):

R201 O R201 O
‘ N
R/202 Y200 R/202 ——X200
S00 y:200
X R204 ~R204
R203 R203
(200) (200"

chét déng phan ddi anh, chit dong phan khong dbi anh, chat hd bién, N-oxit, ché

pham hodc mudi dugc dung ctia no,
trong do:

R**! va R* déc lap duge chon tir H, Cy.j-alkyl, Cy.jo-alkenyl, Cy.jo-alkynyl, Cs.
o-xycloalkyl,  Cj_jo-heteroxycloalkyl, Ci.jp-alkylen-C;_o-xycloalkyl, C,_o-
alkylen-Cs_jo-heteroxycloalkyl, C;_jo-alkylen-(heteroaryl 5-canh), C,_jp-alkylen-
(aryl 6-canh), C;_jo-alkylen-(heteroaryl 6-canh), SO,-C,_js-alkyl, trong d6 alkyl,
alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong
duogc thé hodc dugc thé v6i 1 dén 7 phan tir thé doc lap duge chon tir nhém bao
gém oxo, CN, OR*", O-C2_6-alkylen—OR2”, C,¢-alkyl, halo-C,¢-alkyl, halogen,
COR*, CONR™R?? ~ CONR?SO,R?, COR", SOR?, SOH,
SO,NR2'R?2, NR?''COR?'!, NR?''SO,R?"!, NR?"-CO-NR?''R>"2, NR?''-S0,-
NRmRm, Cs.q0-xycloalkyl, O-C;_jp-xycloalkyl, Cs.jo-heteroxycloalkyl, O-Cs._o-
heteroxycloalkyl va NR*''R?"?;

hoac R**! va R* khi cung véi nito ma chiing duge gin tao thanh vong 3- dén 8-
canh chira nguyén tir cacbon va chtra tuy y 1 hodc 2 nguyén tir khac loai duoc
chon tir O, S hodc N, trong d6 vong khong dugc thé hodc duogc thé véi 1 dén 4

phﬁn tir thé doc 1ap dugc chon tr nhém bao g@)m halogen, oxo, CN, OR*"!,
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SO,R*!', SO;H, NR*SO,R*, SO,NR*R?*?  C,g-alkylen-CO,R*",
CONR?'R?2, CONR2!'SO,R?"!, COR?!!, NR*''-CO-R*!, NR?!'-CO-NR*''R*"?,
NRzH-SOz—NRZURm, NR?''R?"2 C¢-alkyl, halo-C¢-alkyl, hydroxy-C,_¢-alkyl,
C;sg-xycloalkyl,  O-Csg-xycloalkyl,  Csg-heteroxycloalkyl va  O-Cj,-
heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé véi
1 dén 4 phan tu thé doc lap duoc chon tir nhém bao gdom halogen, C;.;-
alkyl, halo-Cy_3-alkyl, OH, O-C,;-alkyl, O-halo-C,;-alkyl, SO,-C,s-alkyl,
COOH va oxo;

R*® duge chon tir Cy.j¢-alkyl, flo-C.je-alkyl, Cog-alkylen-Cs.jp-xycloalkyl, Co.-
alkylen-Cj_jo-heteroxycloalkyl, Cy-alkylen-(aryl 6- dén 10-canh), va Coe-
alkylen-(heteroaryl 5- dén 10-canh),

trong do6 alkyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl
khong duge thé hodc duoc thé véi 1 dén 6 phin tir thé doc 1ap duoc chon tir
nhom bao gém oxo, halogen, CN, C,¢-alkyl, halo-C,¢-alkyl, Cs.-
xycloalkyl, Cs¢-heteroxycloalkyl, OR*? CO,R*?, CONR’“R*" va
COR*'%; va

trong d6 mét don vi CH, tuy y trong alkyl hodc alkylen cé thé dugc thé boi
0, SO,, NH hodc N(C,_;-alkyl);

R?™ a:
5 R%°§207

O
\_ N\ Reos
207 y
R< R207 //S ~N

O ézoa

>

trong do:

-328-



24106

R*» dugc chon tir C;¢-alkyl, halo-C,¢-alkyl, Cy¢-alkylen-C;_g-xycloalkyl,
Co.s-alkylen-Cs_g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va aryl 6-
canh, trong do6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va
heteroaryl khong duoc thé hodc dugc thé véi 1 dén 6 phan tir thé doc lap
duoc chon tir nhéom bao gf“)m halogen, CN, OH, oxo, C;_;-alkyl, halo-C, ;-
alkyl, O-Cjs-alkyl, O-halo-C,s-alkyl va SO,-C,s-alkyl, NR*'R*"
CO,R*? va CONR*''R*"?;

R* dugc chon tr H, C,galkyl, halo-C¢-alkyl, Co.¢-alkylen-C;.g-
xycloalkyl, Cy¢-alkylen-C;_g-heteroxycloalkyl, heteroaryl 5- hoac 6-canh va
aryl 6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va
heteroaryl khong duoc thé hodc duogc thé véi 1 dén 6 phan tir thé doc lap
duoc chon tir nhéom bao gém halogen, CN, OH, oxo, C,_;-alkyl, halo-C,.-
alkyl, O-Cs-alkyl, O-halo-Cis-alkyl va SO,-C;-alkyl, NR*'R*?,
CO,R?? va CONR?!'R2'2;

va trong do R*” va R* tuy y khi cung véi nito ma ching dugc gén tao
thanh vong 3- dén 8-canh chira nguyén tir cacbon va chira tiy y 1 hogc 2
nguyén tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong dugc
thé hodc duoc thé v6i 1 dén 4 phan tir thé doc 1ap duoc chon tir nhém bao

gdm flo, OH, oxo, C,4-alkyl va halo-C;4-alkyl;
R? doc¢ lap dugc chon tur N va CR?%. hoéc

hai R* lién ké tao thanh vong 5- hodc 6-canh bdo hoa mot phﬁn hodc
khong bdo hoa chira nguyén tir cacbon va chutra tiy y 1 hodc 2 nguyén tur
khac loai dugc chon tir O, S hoac N, trong d6 vong khong dugce thé hoac
duoc thé v6i 1 dén 4 phan tir thé doc 1ap dugc chon tir nhém bao gém

halogen, OH, oxo, C;4-alkyl va flo-C,4-alkyl;
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R2% doc 1ap duge chon tir H, halogen, CN, C;s-alkyl, flo-C¢-alkyl, Ci.4-
alkylen-OH, C;.4-alkylen-O-C,s-alkyl, C;4-alkylen-O-flo-Cy3-alkyl, OH,
O-C¢-alkyl, O-flo-C,¢-alkyl va Cs.jo-xycloalkyl,

trong d6 alkylen khong duoc thé hodc dugc thé véi 1 dén 3 phén tir
thé dugc chon tir F va xycloalkyl khong duoc thé hodc duge thé véi 1
dén 3 phan tir thé doc 14p dugc chon tir nhém bao gdm F, Cy3-alkyl va
flo-C;.3-alkyl;

R doc 148p duoc chon tir H, Cig-alkyl, Co.¢-alkylen-Cs_jo-xycloalkyl va Co.6-
alkylen-C;.jo-heteroxycloalkyl,

trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khéng duoc thé
hodc dugc thé véi 1 dén 6 phén tr thé doc lap dugc chon tir nhom bao
gbém halogen, CN, OH, oxo, Cy.;-alkyl, halo-C;.-alkyl, O-C,.3-alkyl, O-
halo-C;_;-alkyl, NH,, NH(C,3-alkyl), N(Ci3-alkyl),, Cs6-
heteroxycloalkyl, Cs.¢-xycloalkyl va SO,-C,;3-alkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hoic duoc
thé véi 1 dén 3 phan tir thé doc 1ap dugc chon tir nhdm bao gém F,
OH, oxo, CHj; va CFj;

R?12 d@oc 1ap duoce chon tir H, Cj¢-alkyl, halo-C¢-alkyl va Cs.¢-xycloalkyl;
X203 N;

Y2913 S;

x doc lap duge chontir 0, 1 va 2;

2. Hop chét theo diém 1, trong dé:

R?"! dugc chon tir H, Cy.0-alkyl, Cs.jo-xycloalkyl, Cs.jp-heteroxycloalkyl, Ci.1o-
alkylen-Cs.jo-xycloalkyl, Cj.jo-alkylen-Cj.jo-heteroxycloalkyl, C;.jo-alkylen-
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(heteroaryl 5-canh), C,p-alkylen-(aryl 6-canh), C;.o-alkylen-(heteroaryl 6-
canh) va SO,-C;.jp-alkyl, trong d6 alkyl, alkenyl, alkynyl, alkylen, xycloalkyl,
heteroxycloalkyl, aryi va heteroaryl khong dugc thé hoic dugc thé voi 1 dén 7
phdn tr thé doc 1ap dwoc chon tir nhém bao gdm oxo, CN, OR?", O-C,4-
alkylen-OR?!!, C,4-alkyl, halo-Cj¢-alkyl, halogen, CO,R*"', CONR*''R*",
CONR?''SO,R?, COR?!, SOR?!, SO,H, SO,NR?'R?Z, NR2'COR?",
NR?''SO,R?"!, NR?''-CO-NR*"'R*?, NR*"'-SO,-NR*'"R*"? C;_j¢-xycloalkyl, O-
Cs.19-xycloalkyl, Cs.jp-heteroxycloalkyl, O-C;s.jp-heteroxycloalkyl va NR?'R?'

R?? dugc chon tir H, C,¢-alkyl, halo-C,-alkyl va hydroxy-C,¢-alkyl;

hodc R?®' va R** khi cling véi nito ma chiing dugc gén tao thanh vong 3- dén 8-
canh chira nguyén tlr cacbon va chura tiy y 1 hodc 2 nguyén tur khac loai dugc
chon tir O, S hoic N, trong d6 vong khong duoc thé hoic dugc thé voi 1 dén 4
ph?m tir thé doc lap dugc chon tor nhém bao gf“)m halogen, oxo, CN, OR*'!,
SORY,  SO;H, NR?'SO,R™, SO,NR?'R??,  Cyg-alkylen-COR*",
CONR?'R>2, CONR?'SO,R?"!, COR?"", NR?"-CO-R*"!, NR?"'-CO-NR*"'R*",
NR*'-S0,-NR?'"R?"2, NR*''R*"?, C,4-alkyl, halo-C;_¢-alkyl, hydroxy-Ci.¢-alkyl,
Cig-xycloalkyl,  O-Cjg-xycloalkyl,  Csg-heteroxycloalkyl va  O-Css-

heteroxycloalkyl,

trong do xycloalkyl va heteroxycloalkyl khong duogc thé hodc duoc thé véi
1 dén 4 phﬁn tr thé doc 1ap dugc chon tir nhdm bao gém halogen, C,.;-
alkyl, halo-C;;-alkyl, OH, O-C,;-alkyl, O-halo-C,.;-alkyl, SO,-C,-alkyl,
COOH va oxo.

3. Hop chét theo diém bat ki trong sb cac diém tir 1 dén 2, trong d6 NR*'R**

duoc chon tur:

NHMe, NHEt, NHiPr, NHBu, NHCH,CONH,, NHCH,CONMe,,
NHCHzCHzOH, NHCHzCHzOMe, NHCH2CH2802M€, NHCHzCHzSOzNHz,
NH(CH,);O0H, NH(CH,);0Me, NH(CH,);0H, NH(CH,);OMe, NH(CH,)sOH,
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NH(CH,),CO;H, NH(CH,);CO,H, NH(CH,),COH, NH(CH,)sCOH,

NHCH,CH(CF;)OH, NHCH,C(Me)(CF;)OH, NHCH,CMe,OH,
NHCH,CH,CMe,OH, = NHCH,CMe,NHCH,CF;, = NHCH(Me)CMe,OH,
NHCH,CMe,OMe, NHCH,CMe,CO,H, NHCH,CMe,CONHMe,
NHCH,CMe,CONMe,, NHCH,CMe,NHSO,Me, NH(CH,);SOMeEe,
NH(CH,)5SO,Me, NH(CH,)sSO,NH, NH(CH,);NHSO,Me,

NH(CH,),0(CH,),0H, NHCH,CHMeOH, NH(CH,)sSOMe, NH(CH,);SO,Me,

NHC(CH,OH);, NHCH,CH(OH)CH,OH, N(CH,CH,OH),, HN—< N O

HNO HNX> HN—\§ HN_\——N HN} \_/

HN— C§ HN—-\—NOZF HN——\_NO HN—\——NO'F
) HN% )
H HN

HN—\’ %H HN—\‘ ®<CF3 N‘—b ﬁ'\\o HN‘EH %
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T
:o, O, I\ m\u/ Z-Z
=0 X~ - [ Ne) I pd
z | Zx
z
T Z
- pd
-~ (7] / T
T O
(@) z <.z
z . 27
O\WYIAD WM
S~
mu(\O = < z
o) = T
ﬂgﬂwv JWWYIAb -
X m \F = O M //N
T Z T X
o -
I «
x o) O\/v £
> TF/N
Z
w2
Z " S
[
o z =
pd
T
" ) o
O//S\ \ Ov \/V/ 7l
// o Y, < O
o pd <
N
z pd T
T T

oA

Z~

~NH

HN

ZT

9

b

b

M

b

\j@\%o
OH

b

]

o O

-0
N
H

o

HN

S=
A\

O/

OH
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4. Hop chét theo diém bét ki trong s cac diém tir 1 dén 3, trong d6 NR2'R2%2

duoc chon tu:

o}
HN HN NH,
HN
_0 _0
oH Hn— st HN’Cg HN—CO Z )
->Y b O) O) M O) O

HN'»\
S

HN
HN,, N%
OYO L
50 ,,\\ $=0 0
o) o) )

OH | va

2

5. Hop chét theo diém bét ki trong sb cac diém tir 1 dén 4, trong d6 R®* dugc

chon tur:

trong d6 tit ca R27 13 CR2% hozic mot R2%7 [a N va va ba R2%7 1a CR2% khéc; hodc

R2°|£207

5\( X\g

trong d6 duogc chon tur:

-335-



7N @
S = ~S
R&%207~§ R 5575 R2~°|£207 §,

S S

\ \
R2°|5207 5 va R2°§207 5

b

trong d6 vong thém vao khong dugc thé hodc dugc thé v6i 1 dén 4 phan tir
thé doc 1ap dugc chon tur nhém bao g@)m halogen, OH, 0XO, Ci4-alkyl va
flo-C;.4-alkyl.

6. Hop chét theo diém bat ki trong sb cac diém tir 1 dén 5, trong d6 R** dugc

chon tir:

§

F OH
¢ 0
Q R205 \dt R205 9 R205 & _R205
//S\N S\N 11 N

[ I '
O R20e ’ R206 ’ R206 , O R
5 CF;
O 5 0 205
S/I 'R205 \@ 'R205 /, R205 S“\ N,R
1 \N / \N OI’ )
O Raoe R2°6 R2°6 Cl R206

b D) ’

o 0
\©\ R205 R205 J RS & N,R2°5
17 N O/I )
0] R206

Rzoe R206 R206
Cl Cl
CHFZ 5 ; F ; cl
(0]
// R205 R205 ,9 R205 S// IR205
\ N /IS =~ N/ M = N
o R206 , O Rzoe , O Ra20e s O R2os
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F,HCO F,HCO F,HCO F,HCO
- ~
; /9 R205 5\@ //O R205 ; \ _ /(/) R205 5 7 R205
i \N //S\N/ N 7°N \N/
O Ra0s , O Reos ’ O R2os , ) R206 ’
F,HCO F4CO F3C
5 Cl 5 ; OCF;3 ;
/(/) R205 /(/) R205 1] R205 //O R205
PN PN PN PN
O Ra0s , O Reos ’ O R2os , o) R206 ’
. F,HC FHG
5\@ /? R205 5\©\ /9 R205 ; 17 R205 ; /7 R205
/, \N/ /,S\N, b \N/ PN
O R206 ’ O Reos ’ O Reos ’ O Ra0e ,
~
; » o R205 g\a ,(/) R205 5 o R205 5 o R205
N //S\N/ //S\fl\l/ //S\N/ //S\N/
0] R206 O Reos O Reos O R2os

O R206 , 0] R206 , 0] R206 , o) R206 ,
N
N
7 an
; /9 R205 5 0 R205
&N &N
R206  y3 R206 ,

trong do:

R*” va R* dgc 14p dugc chon tir Cie-alkyl, halo-Cyg-alkyl, Co.s-alkylen-Cs.g-
xycloalkyl, Co.¢-alkylen-Cs_g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va aryl
6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va heteroaryl
khoéng dugc thé hoac duoc thé véi 1 dén 6 phén ttr thé doc lap dugc chon tir
nhém bao gém halogen,y CN, OH, oxo, C;3-alkyl, halo-C;3-alkyl, O-C,;.3-alkyl,
O-halo-C;.3-alkyl, SO,-C;3-alkyl, NR2!!R*1?2, CO,R?!2 va CONR?''R?!%;
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va trong d6 R*® va R*™ tiy v khi cing véi nito ma ching duoc gén tao thanh
vong 3- dén 8-canh chtra nguyén tir cacbon va chira tlly ¥ 1 hodc 2 nguyén tir
khéc loai dugce chon tir O, S hodc N, trong d6 vong khong dugc thé hoac dugc
thé v6i 1 dén 4 phan tir thé doc lap duoc chon tir nhém bao gdm flo, OH, oxo,
C,4-alkyl va halo-C, 4-alkyl.

7. Hop chét theo diém bat ki trong s6 cac diém tir 1 dén 6, trong d6 NR*”R*"

dugc chon tu:

S PR L e

> = > b

H

I, ﬁ w o o b P

>

E 0 b o "Hw, % e
CFs 7<A T<A M 7<\K/O CF3W< i T<

8. Hop chét theo diém bat ki trong sb cac diém tir 1 dén 7, trong do:

R*® duogc chon tir Cyg-alkyl, flo-C;.g-alkyl, Co.,-alkylen-C;g-xycloalkyl, Co.,-
alkylen-C;_g-heteroxycloalkyl, Cy.,-alkylen-(aryl 6- dén 10-canh) va Co.-
alkylen-(heteroaryl 5- dén 10-canh),

trong d6 alkyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl
khong duge thé hodc dugc thé véi 1 dén 6 phan tir thé doc 1ap dugc chon tir
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nhém bao gdm oxo, flo, clo, CN, CONHp, Ci.5-alkyl, flo-Cy.s-alkyl, Cs.6-
xycloalkyl, Cs.s-heteroxycloalkyl va OC,4-alkyl.

9. Hop chiét theo diém bat ki trong sb cac diém tir 1 dén 7, trong d6:

R203 duogc chon tu CHF,, CH,CH3;, CH,CH,CH3, C(CHj3);3, CH,OC(CHs)s,
. EN
ACSISOIac oA
i . . J§ X
i\ L L T X 61
FO{ 0,701 O’VO O,U o’ﬂ o, N o,
(SA Y O Doy @

10. Hop chit theo diém bat ki trong s6 cac diém tir 1 dén 9, trong d6 hop chét \/
duoc chon tu: [)‘qu.

Oy g O Hs
‘A
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N/ HN /
O 0o 770

et HOW”% Oee ™08

HO 0
)T\H S ‘ )r\ )(\ ? 0
N N
N HN‘% Jg/ H S
7~0 N_/ HN
N0 g\‘o
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N G 2, 0 o
s 0 s 9 Jgr
Oy Lo

(¢} < N (6}

OH . 0 . O o OH Ho
WT oe &f‘ s W?I‘
L f‘*ﬁ@ bl {‘HNJV )CNJ’Y {‘SOZNH

OZD ’
o Qe

CHF, ” 0

ZIIO

va chit ddng phan d6i anh, chit ddng phan khong dbi anh, chat hd bién, N-oxit,

va mudi dugc dung cia chung.

11. Hop chit c6 cong thire (1) hodic cong thic (1'):

NR'R? NR'R?
0= 0=
—S =N
N\)\RS S\%RS
R* (1) R* OF

chat déng phan ddi anh, chit ddng phan khong déi anh, chit hd bién, N-oxit, ché

pham hodc mudi duge dung cda no, trong do:

R! va R? doc lﬁp duoc chon tir H, Cl-lo-alkyl, Cz-lo-alkenyl, Cz-lo-alkynyl, Cs.10-
xycloalkyl, Cs.jp-heteroxycloalkyl, Cj.j¢-alkylen-Cs.jo-xycloalkyl, Cj.jp-alkylen-
Cs.10-heteroxycloalkyl, Ci.jp-alkylen-(heteroaryl 5-canh) va SO,-Cj.jo-alkyl,
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trong d6 alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl va
heteroaryl khong duoc thé hodc dugc thé véi 1 dén 7 phan tir thé doc lap duogc
chon tir nhém bao gdm oxo, CN, OR'!, 0-C,¢-alkylen-OR"', C,¢-alkyl, halo-C;.
¢-alkyl, halogen, CO,R", CONR''R"?, CONR''SO,R", COR'!, SOR", SOH,
SO,NR''R'?, NR''COR!!, NR''SO,R"!, NR''-CO-NR"'R", NR''-80,-NR''R "2,
Cs.10-xycloalkyl, 0O-C;.jo-xycloalkyl, Cs.10-heteroxycloalkyl, 0-Cs.10-
heteroxycloalkyl va NR''R'%;

hoic R' va R? khi cling véi nito ma ching dugc gén tao thanh vong 3- dén 8-
canh chtra nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir khac loai duogc
chon tir O, S hodc N, trong dé vong khong dugc thé hodc duge thé véi 1 dén 4
phén tir thé doc lap duoc chon tir nhém bao gbém halogen, oxo, CN, OR',
SO,R'", SO,;H, NR''SO,R", SO,NR''R', Cys-alkylen-CO,R', CONR''R",
CONR''SO,R", COR'", NR'-CO-R", NR"-CO-NR''R", NR''-SO,-NR''R",
NR''R', C,¢-alkyl, halo-C,-alkyl, hydroxy-C;¢-alkyl, C;.g-xycloalkyl, O-C.-
xycloalkyl, C;_g-heteroxycloalkyl va O-Cs_g-heteroxycloalkyl,

trong do xycloalkyl va heteroxycloalkyl khong duoc thé hodc duoc thé véi
1 dén 4 phén tir thé doc lap dugc chon tir nhém bao gdém halogen, C,.;-
alkyl, halo-C;.;-alkyl, OH, O-C,;-alkyl, O-halo-C,;-alkyl, SO,-C,;-alkyl,
COOH va oxo;

R® duge chon tir:

R33 R33 R33 R33 R33 R33 R33 R33 R33

— N= N=( 42:( N=

33 33 33

Hp Hp R HC e Ky )
R33 R34 , R33 R34 , R33 R34 , R33 R34 , R34 , R34 ,
R33 R33 R33 R33 R33 R33 R38 36 R38 s

— — N
% R34 % \ R34 % g R34 g / _ E 74 |

N N N Z
R33 R33 R33 R33
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®_f ()
R34 T R34 \— R34
R33 , R33 R33 , R33 Vé. R33 ,

trong do:

R33 @oc 1ap duoc chon tir H, halogen, CN, C,¢-alkyl, flo-C;¢-alkyl, Cy.4-alkylen-
OH, C1-4-alkylen-O-C1-3—alkyl, C1-4-a1ky1en-O-ﬂo-C1-3-a1kyl, OH, O-C1-6-alky1,
O-flo-Cy6-alkyl, NH-C;¢-alkyl, NH-flo-C;_6-alkyl, Cs.jo-xycloalkyl,

trong d6 alkylen khéng duoc thé hodc duge thé véi 1 dén 3 phan tir thé
duge chon tir F va xycloalkyl khong dugc thé hodc dugc thé véi 1 dén 3

phan tir thé doc lap dugc chon tir F, C;3-alkyl va flo-C,.;-alkyl;

R3* doc 1ap duogc chon tir H, halogen, CN, C;.6-alkyl, flo-C;¢-alkyl, C;.4-alkylen-
OH, C;.4-alkylen-O-Cy;-alkyl, C;4-alkylen-O-flo-C;3-alkyl, OH, O-C,-alkyl,
O-flo-Cy6-alkyl, NH-C;¢-alkyl, NH-flo-Ci.¢-alkyl, Cs.jo-xycloalkyl, Co¢-
alkylen-Cs._jo-heteroxycloalkyl,  heteroaryl = 5-canh, heteroaryl  6-canh,
C(O)N(R?*"); va SON(R37),,

trong d6 alkylen khong duoc thé hodc dugc thé véi 1 dén 3 phan tir thé
dugc chon tir F va xycloalkyl, heteroxycloalkyl va heteroaryl khong duogc
thé hodc dugc thé v6i 1 dén 3 ph?ln ttr thé doc 1ap duge chon tir F, Cys-

alkyl, ﬂo-C1-3-alkyl, OH, O-C1-3-alkyl, ﬂo—O—C1-3-alkyl;

R* dugc chon tir halogen, Cig-alkyl, halo-Cj¢-alkyl, C;s-xycloalkyl, Cs.-
heteroxycloalkyl, oxo, OH, O-C,-alkyl va O-halo-C,.¢-alkyl;

R3¢ duoc chon tir Cy6-alkyl, flo-Ci¢-alkyl, C(O)N(R37),, SO;N(R37),;

R37 @oc 1ap dugc chon tr H, Cjs¢-alkyl, halo-Cj.¢-alkyl, Co.4-alkylen-Cs.¢-
xycloalkyl, Co.4-alkylen-Cj.¢-heteroxycloalkyl, trong d6 alkyl va alkylen khong
duoc thé hodc dugc thé véi 1 dén 4 phén ttr thé dugc chon tir halogen, OH, O-
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Ci3-alkyl, CN, CONH,; va xycloalkyl hodc heteroxycloalkyl khong duoc thé
hodc dugc thé voi 1 dén 3 phan tir thé doc 1ap duoc chon tir F, CN, OH, oxo, C,.
s-alkyl va flo-C, ;-alkyl;

hodc trong d6 hai R*” khi ciing véi nito ma chung dugc gin tao thanh vong 3-
dén 8-canh chira nguyén tir cacbon va chira tiiy y 1 ho#ic 2 nguyén tir khac loai
dugc chon tir O, S hodc N, trong d6 vong khong dugce thé hodc duoc thé véi 1
dén 4 phén tir thé doc lap duoc chon tr flo, OH, oxo, C4-alkyl va halo-C,4-
alkyl;

R** duogc chon tir H, C,3-alkyl va flo-C,s-alkyl;

X la di vong bido hoa anelat hoa dugc chon tir nhom bao gdm:

38 38
RGOS I s A ¢
A > N N YN
G R W W SRS, RO 9] °
0 7
;§\§;O ¥ 78=0
\
LN N. 38
®RSTRY G (R35>n/ TR

Y 14 vong cacbon 5- hodc 6-canh anelat hoa, aryl 6-canh anelat héa hodc
heteroaryl 6-canh anelat hoa chtra 1 dén 2 nguyén tir nito, trong dé vong cacbon,
aryl hoac heteroaryl khong dugc thé hodic duoc thé véi 1 dén 3 phan tir thé dugc

chon tir halogen, C;3-alkyl va flo-C,;-alkyl;

Z la vong 6-canh anelat hoa tao thanh heteroaryl chua 1 dén 2 nguyén tir nito,
trong do6 heteroaryl khong duoc thé hodc duge thé voi 1 dén 3 phan tir thé dugc

chon tur flo, Cy3-alkyl va flo-C, 3-alkyl;
n dugc chon tir 1 dén 4;

R* duge chon tr (CR®R)RY, (C=0)RY, OR", NR*R", SO,-R’ va Cj-

\ \ < A 7. 4
xycloalkyl, la vong xodn dugc noi voi R 0
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trong d6 xycloalkyl khong dugc thé hodc dugc thé véi 1 dén 4 phan tir thé
doc 1ap dugc chon tir nhém bao gdm F, CH; va CFs;

R duoc chon tir C;.10-xycloalkyl va Cs_jp-heteroxycloalkyl,

trong d6 xycloalkyl va heteroxycloalkyl khong dugc thé hoic dugc thé véi
1 dén 3 phﬁn ttr thé doc lap dugc chon tir nhém bao gém halogen, OH, oxo,
O-Cj¢-alkyl, O-halo-C;¢-alkyl, C;¢-alkyl, halo-C;¢-alkyl, xycloalkyl va
heteroxycloalkyl;

R® va R’ doc 14p duge chon tir H, F, Cj.3-alkyl, halo-C;.3-alkyl, OH, O-C,;-alkyl
va O-halo-C;_;-alkyl;

R!! doc 1ap dugce chon tir H, Ci¢-alkyl, Co.-alkylen-Cs.jp-xycloalkyl va Co-
alkylen-Cj_jo-heteroxycloalkyl,

trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl khong duoc thé
hodc duge thé véi 1 dén 6 phén tir thé duoc chon tir nhém bao gém
halogen, CN, OH, oxo, C,.;-alkyl, halo-C,-alkyl, O-C,s-alkyl, O-halo-C;.
s-alkyl, NH,, NH(C,s-alkyl), N(Cis-alkyl),, Cs.s-heteroxycloalkyl, Cs.6-
xycloalkyl va SO,-C,.3-alkyl,

trong d6 xycloalkyl va heteroxycloalkyl khéng duoc thé hodc duoc
thé v6i 1 dén 3 phﬁn tr thé doc 1ap dugc chon tir nhém bao gém F,

OH, oxo, CHj3 va CFj;
R!2 doc 1ap duoc chon tir H, Cy4-alkyl, halo-Ci¢-alkyl va Cs¢-xycloalkyl;

R3!' d6c 14p duoc chon tr H, Cjs-alkyl, halo-C;¢-alkyl, Co.¢-alkylen-C;.g-
xycloalkyl, Cy¢-alkylen-Cs.g-heteroxycloalkyl, heteroaryl 5- hodc 6-canh va aryl
6-canh, trong d6 alkyl, alkylen, xyclolalkyl, heteroxycloalkyl, aryl va heteroaryl

khong dugc thé hodc duogc thé véi 1 d&én 6 phﬁn tr thé doc lap duogc chon tir
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nhom bao gé)m halogen, CN, OH, oxo, =N-OR*, C,.;-alkyl, halo-C,;-alkyl, O-
C,.-alkyl, O-halo-C,;-alkyl va SO,-C,3-alkyl;

va trong do hai R*' tuy y khi cting v6i nito ma ching dugc gén tao thanh vong 3-
dén 8-canh chira nguyén tir cacbon va chira tuy y 1 hodc 2 nguyén tir khéac loai
duogc chon tir O, S hodc N, trong d6 vong khong dugc thé hodc duge thé voi 1
dén 4 phan tir thé doc 14p dugc chon tir nhém bao gdm flo, OH, oxo, Cj4-alkyl
va halo-C,4-alkyl;

R doc lap duoc chon tir H, C,¢-alkyl, halo-C¢-alkyl va Cs.¢-xycloalkyl;

R* 14 Cy.j9-xycloalkyl, ma khong duge thé hodc duogc thé v6i 1 dén 5 phan tir
thé doc 1ap duoc chon tir nhém bao gom halogen, OH, oxo, O-Cj-alkyl, O-
halo-C¢-alkyl, Cj¢-alkyl, halo-Ci¢alkyl, Cjs-xycloalkyl va Css-
heteroxycloalkyl;

R*! duoc chon tir H, Cy¢-alkyl, Cs¢-xycloalkyl va C;_¢-heteroxycloalkyl,

trong do alkyl, xycloalkyl va heteroxycloalkyl khong dugc thé hoic dugc
thé véi 1 dén 3 phan tr thé duoc chon tir nhém bao gébm OH, oxo, CN,
halogen, O-C,s¢-alkyl, O-halo-C,.¢-alkyl, C;6-heteroxycloalkyl va Css-
xycloalkyl;

x vay doc 1ap dugc chon tr 0, 1 va 2;

W dugc chon tir C hoac S=0;

12. Hop chét theo diém 11, trong d6 W 1a C.

13. Hop chét theo diém bAt ki trong sb cac diém tir 11 dén 12, trong d6:
R* duoc chon tir (CR*RHRY, (C=0)R*’ va OR™;

R® duoc chon tir H, F, CHj, CF3 va O- CHj;
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R’ duge chon tir H, F va CHj;

R* 13 C; g-xycloalkyl, ma khong duoc thé hodc dugc thé véi 1 dén 3 phan tir thé

doc 1ap dugce chon tir nhém bao gém flo, CH; va CF;.
14. Hop chét theo didm bét ki trong s6 céc diém tir 11 dén 13, trong do:

R! duoc chon tr H, Cy.jp-alkyl, Cj_jo-xycloalkyl, Cs.jo-heteroxycloalkyl, Cj.jo-
alkylen-Cs._jp-xycloalkyl, Cj.jp-alkylen-Cs_jo-heteroxycloalkyl va Ci_jo-alkylen-
(heteroaryl 5-canh), trong do alkyl, alkenyl, alkynyl, alkylen, xycloalkyl va
heteroxycloalkyl khong dugc thé hodc dugc thé véi 1 dén 7 phan tir thé doc lap
duoc chon tir nhém bao gdm oxo, CN, OR', 0-Cy¢-alkylen-OR'', C,¢-alkyl,
halo-C, -alkyl, halogen, CO,R'!, CONR"'R'2, CONR''SO,R", COR"', SOR",
SO;H, SO,NR''R'?, NR'"COR"', NR''SO,R"!, NR''-CO-NR''R", NR"-SO,-
NR''R", Cs.1p-xycloalkyl, O-Cs_jp-xycloalkyl, Cs.jp-heteroxycloalkyl, O-C;.io-
heteroxycloalkyl va NR''R";

R? duoc chon tir H, C,.¢-alkyl, halo-C,¢-alkyl va hydroxy-C;.¢-alkyl;

hodic R' va R? khi ciing véi nito ma ching dugc gén tao thanh vong 3- dén 8-
canh chira nguyén tit cacbon va chira tiy y 1 hodc 2 nguyén tr khac loai dugc
chon tir O, S hodc N, trong d6 vong khong dugc thé hoic duoc thé voi 1 dén 4
phﬁn ttr thé doc 1ap dugc chon tr nhém bao gém halogen, oxo, CN, OR',
SOR', SO;H, NR''SO,R'", SO,NR''R"?, Cys-alkylen-CO,R'", CONR''R",
CONR''SO,R"', COR', NR'-CO-R", NR"'-CO-NR''R”, NR"'-SO,-NR''R",
NR'R', C.¢-alkyl, halo-C,4-alkyl, hydroxy-C,¢-alkyl, Csg-xycloalkyl, O-Css-
xycloalkyl, C;_g-heteroxycloalkyl va O-Cs_g-heteroxycloalkyl,

trong do6 xycloalkyl va heteroxycloalkyl khong dugc thé hodc dugc thé véi
1 dén 4 phéan tr thé doc lap duoc chon tir nhém bao gdm halogen, C,-
alkyl, halo-C,s-alkyl, OH, O-C,3-alkyl, O-halo-C,.;-alkyl, SO,-C3-alkyl,
COOH va oxo.
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15. Hop chét theo diém bat ki trong sd cac diém tir 11 dén 14, trong d6 NR!R?

duoc chon tur:

NHMe, NHEt, NHPr, NHBu, NHCH,CONH,, NHCH,CONMe,,
NHCH;CH;OH, NHCH,CH,0Me, NHCH,CH,SO,Me, NHCH,CH,SO,NE,
NH(CH,);0H, NH(CH,);0Me, NH(CH,);OH, NH(CH,);OMe, NH(CH.,)sOH,
NH(CH,),CO,H, NH(CH,);CO.H, NH(CH,);CO;H, NH(CH,)sCO,H,

NHCH,CH(CF3)OH, NHCH,C(Me)(CF;)OH, NHCH,CMe,OH,
NHCH,CH,CMe,OH,  NHCH,CMe,NHCH,CF;,  NHCH(Me)CMe,OH,
NHCH,CMe,OMe, NHCH,CMe,COH, NHCH,CMe,CONHMeE,
NHCH,CMe;CONMe,, NHCH,CMe;NHSO;Me, NH(CH,);SOMeE,
NH(CH,)sSO:Me, NH(CH,)sSO,NH,, NH(CH,);NHSO,Me,

NH(CHz)zo(CHz)on, NHCHzCHMeOH, NH(CHz)sSOMe, NI‘I(CHz)3SOzMe,

NHC(CH;0OH);, NHCH,CH(OH)CH,OH, N(CH,CH,0H),, HN—< N O

HN—O HN«\> HNX HN’\—N HN} \_/

b

TF F
HN~\—N\/:§ HN—\_NOLF HN—\_NO HN‘\_N1>_F
HN
HN HN—, OH HN
A L e

b >

HN— OH HN
N N HN—<>O HN-SCO HN—<>S HN—<>S=O
o \ \ b b 2 5



N o N
OH
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OH | , OH
HN .
HN o N ~ TN
N,/ LN
0 \\O //S\\O
OH (@) (e}
f b b b
HN H HN H HN H
}NTO }E\FO }/N 0
OH OH \(/OH

/
HN HN HN—x>\ N N N Nﬁ;A
w0 NN NI i N, MY s 8
HN
—S
AN
N-NH  HN N=NH
N=NH -NH  HN \ /
H,N~S= HN \ HN \ / A
O 2 N 9 N 2 9 H
N-NH N~NH N- N-0
N HN HN HN
/ / / / N
H H H H
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16. Hop chét theo diém bat ki trong sb céc didm tir 11 dén 15, trong d6 R® duge

chon tur:

OH R F F
b b 30H 2 b b b 2
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17. Hop chét theo diém bt ki trong sb cc diém tir 11 dén 16, trong d6 hop chét

nay c6 cong thuc (1)~ né7re

18. Hop chét theo diém bat ki trong sb cac diém tir 11 dén 17, trong d6 hop chét

duoc chon tir:
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v

r

tir 11 dén 17, trong d6 hop chét
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19. Hop chat theo diém bat k
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va chat déng phan déi anh, chit ddng phan khong dbi anh, chit hd bién, N-oxit,

va muoi dugc dung cta nd.

20. Duoc pham chira hop chét theo diém bat ki trong sb cac diém tir 1 dén 19 va

chit mang duoc dung hoic ta dugc.

21. Hop chét theo diém 1 hodc 11, trong d6 hop chét nay duogc chon tir:
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N N
N 7< o N 7< N
O © (5
va chit déng phan dbi anh, chét dong phan khong dbi anh, cht hd bién, N-oxit,

va muoi dugc dung cia nd.
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