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trong d6 R!, R?, R3, R*, RS, X!, va X? ¢6 gia tri nhu dugc xac dinh trong phan mo ta, va
muoi dugc dung cia chung, ma hiru dung lam chat di€u tri bénh va tinh trang bénh, bao
gom b¢nh viém, bénh ung thu, va AIDS. Sang ché con dé xuat dugc pham chtra hop chat
c6 cong thuc (I).
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Linh vuc k§ thuat dwoe dé cap

Sang ché dé cap dén hop chat va mudi dugc dung cua chiung, ma la chit e ché
bromodomain va hiru dung 1am chat diéu tri bénh va tinh trang bénh, bao gdm bénh viém,
bénh ung thu, va AIDS. Sang ché con dé xut duoc pham chira hop chat nay.
Tinh trang k§j thuit caia sang ché

Bromodomain ding dé chi sy cudn gip cAu tric protein dugc bio toan ma lién két
v6i cac gbe lysin dugc N-axetyl hoa ma duge tim thiy & mot sd protein. Ho BET clia
protein chira bromodomain chua bbn thanh vién (BRD2, BRD3, BRD4 va BRDt). Mbi
thanh vién ctia ho BET st dung hai bromodomain dé nhan dién cic goc lysin dwoc N-
axetyl hoa thong thuong, nhung khong loai trir cac gbc lysin tim thy trén cac yéu t6
phién ma (Shi, J., et al. Cancer Cell 25(2): 210-225 (2014)) hoéc trén dudi & d4u tan cling
amino cua protein histon. Panh sb tir d4u tan cing N cia mdi protein BET cac
bromodomain néi tiép thuong duoc ky hiéu 1a Mién Lién Két I (BDI) va Mién Lién Két
11 (BDII). Céc tuong tac nay diéu bién sy biéu hién gen bing cach tuyén mo cac yéu td
phién ma dén céac vi tri dac hiéu trong hé gen bén trong chit nhiém sic. Vi du, BRD4 lién
két histon tuyén md yéu 6 phién ma P-TEFb dén ving khoi dong, din dén sy biéu hién
cua tap hop con cua cac gen tham gia vao su tién trién chu trinh té bao (Yang et al., Mol.
Cell. Biol. 28: 967-976 (2008)). BRD2 va BRD3 ciing déng vai tro 1am chét diéu hoa
phién ma cua gen thuc day sinh truong (LeRoy et al., Mol. Cell 30: 51-60 (2008)). Thanh
vién ho BET gan ddy dugc chitng minh 13 ¢6 vai trd quan trong trong viéc duy tri mot
vai loai bénh ung thu (Zuber et al., Nature 478: 524-528 (2011); Mertz et al; Proc. Nat'l.
Acad. Sci. 108: 16669-16674 (2011); Delmore et al., Cell 146: 1-14, (2011); Dawson et
al., Nature 478: 529-533 (2011)). Thanh vién ho BET ciing c6 lién quan dén viéc lam
trung gian cho dép Uing viém cap tinh qua con dudng NF-KB chinh tic (Huang et al.,
Mol. Cell. Biol. 29: 1375-1387 (2009)) dén dén sy diéu hoa ting clia cac gen lién quan
dén su san xuét xytokin (Nicodeme et al., Nature 468: 1119-1123, (2010)). Su kim ham
clia su cam Ung xytokin bang chét e ché bromodomain BET d3 dwoc chimg minh 12
phuong phap hitu hiéu dé diéu tri bénh than qua trung gian viém & md hinh dong vat
(Zhang, et al., J. Biol. Chem. 287: 28840-28851 (2012)). Chtrc ndng BRD?2 ¢6 lién quan
dén khuynh huéng thién vé rbi loan m& méu hodc sy diéu hoa khong thich hop cia su

tao md, tiéu str viém ting va tinh nhay cam tang do6i véi cac bénh ty mién (Denis,
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Discovery Medicine 10: 489-499 (2010)). Virut gy suy giam mién dich & ngudi st dung
BRD4 dé khéi diu su phién mi ciia ARN virut tir ADN virut dugc tich hop on dinh (Jang
et al., Mol. Cell, 19: 523-534 (2005)). Chat e ché bromodomain BET ciing da duoc
chimg minh 13 1am tai hoat hoa su phién ma HIV trong cac md hinh nhi®m té bao T tiém
tang va nhiém bach ciu don nhan tiém tang (Banerjee, et al, J. Leukocyte Biol.
doi:10,1189/j1b,0312165). BRDt c6 vai tr0 quan trong trong sy sinh tinh ma bi phong bé
bing chét trc ché bromodomain BET (Matzuk, et al., Cell 150: 673-684 (2012)). Do do,
hop chit ma tc ché sy lién két ciia bromodomain ho BET véi cac protein lysin duoc
axetyl hoa cung ngudn gdc ctia ching duge theo dudi dé diéu tri bénh ung thu, bénh viém,
bénh than, bénh gdm co su chuyén hoa hodc sy tich liiy md, va mot s6 sw nhiém virut,
cling nhu 13 dé tao ra phuong phap ngira thai nam giéi. Theo do, hién dang c6 nhu cauy
té vé viéc phat trién thudc méi dé didu tri cac chi dinh nay.
Ban chét k§ thuit clia sing ché

Muc dich ctia sang ché 1a dé xut hop chat va mudi duoc dung cta chung, ma la
chat trc ché bromodomain va hitu dung lam chit diéu tri bénh va tinh trang bénh, bao
gdm bénh viém, bénh ung thu, va AIDS. Sang ché con dé xuat duge phém chira hop chét
nay.

Dé dat dugc muc dich trén day, theo mot khia canh sang ché d& xuét hop chét co

cong thirc (I) hodc mudi duoce dung cta chung,

x
X’WOH

re R° R
@,

trong do

R! 1a hydro, CD2CDs, Ci-Cs alkyl, Ci-Ce haloalkyl, C3-Cs xycloalkyl, phenyl,
hoic heteroaryl don vong c6 tur 5 dén 6 canh; trong dé mdi C3-Cs xycloalkyl, phenyl, va
heteroaryl don vong co tu 5 dén 6 canh duoc thé tuy ¥ bfing 1,2, 3, hodc 4 nhém R* duoc
chon doc lap;

R2 1a G2, C1-Cs haloalkyl, hodc Ci-Cs alkyl trong do Ci-Cs alkyl dugc thé tuy ¥

bing mot phén tir thé dugc chon tir nhom gdm c6 G® va —OH;
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G2 1a phenyl hodc C3-Cs xycloalkyl don vong; trong d6 mdi G dugc thé tuy ¥
bé‘mg 1, 2, 3, hoic 4 nhom R* dugc chon doc 1ap;

G?" 1a phenyl dugc thé tuy ¥ bé‘mg 1, 2, 3, hoic 4 nhém R* dugc chon ddc lap;

R3 13 C;-Cs haloalkyl, C1-Cs alkyl, hodc C3-Cs xycloalkyl don vong, trong d6 Cs-
Cs xycloalkyl don vong duoc thé tay y béng 1, 2, 3, hoiac 4 nhom R* duoc chon ddc lap;
hoac

R? va R3, cung véi nguyén tir cacbon ma ching gin vao, tao thanh C3-Cs
xycloalkyl don vong, C4-Cs xycloalkenyl don vong, hoac di vong don vong c6 tir 4 dén
6 canh; trong d6 mdi Cs-Ce xycloalkyl don vong, C4-Cs xycloalkenyl don vong, va di
vong don vong c6 tir 4 dén 6 canh duogc thé tiry y béng 1, 2, 3, hodc 4 nhém R* duge chon
doc lap;

R* 1 phenyl, pyridinyl, C3-Cs xycloalkyl don vong, hoac C4-Cs xycloalkenyl don
vong; trong do mdi R* duoc thé tuy ¥ bz"mg 1, 2, 3, hoic 4 nhém RY dugc chon doc lap;
hodc

R* ¢ cong thuc (a)

R4a
RY N o?s\
R4c Y/ R4b
(a)

mdi R* va R* doc 1ap 1a halogen, Ci-Cs alkyl, hodc C1-Ce haloalkyl:

mdi R va R¥ doc 1ap 1a hydro, halogen, -CN, C1-Cs alkyl, Ci-Cs haloalkyl, -
$(C1-Cs alkyl), -S(0)a(C1-Ce alkyl), hodic —(Ci-Cs alkylenyl)-OH;

Y 12 C(R*) hoac N; trong d6 R* 13 hydro, halogen, -CN, C1-Cs alkyl, hoac C1-Ce
haloalkyl;

RX, vao mdi 1an xuét hién, doc 1ap 1a halogen, Ci-Cs alkyl, hoac C1-Cs haloalkyl;

RY, vao mdi an xuat hién, doc 1ap 14 halogen, Ci-Cs alkyl, C1-Ce haloalkyl, -O(Ci-
Cs alkyl), -O(C1-Cs haloalkyl), hoac —(Ci-Cs alkylenyl)-OH;

X! va X2 1a C(R%); hoac

mot trong s6 X! va X? 1a N va nhom kia 12 C(R®);

RS, vao mdi lan xuat hién, doc 14p 12 hydro hodc halogen; va

R® 1 hydro, halogen, -CN, Ci-Cs haloalkyl, hoac Ci-Cs alkyl.
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Theo khia canh khac, phan md ta con boc 10 phuong phap diéu tri hodic ngdn nglra
r6i loan ma duoc cai thién béi sy e ché cua BET. Phuong phéap nay chita budc dung cho
dbi twong lwong hitu hiéu dé diéu tri cia hop chat co cong thire (I), mdt minh, hodc két
hop vé1 chat mang dugc dung.

Mot sd phuong phap duoc dinh hudng dé diéu tri hodc ngin ngtra bénh viém hoac
bénh ung thu hodc AIDS.

Phn mo ta con boc 16 phuong phép diéu tri bénh ung thu & di twong chira bude
dung luong hiru hiéu dé diéu tri cia hop chat c6 cong thuc (I) hoac mudi duge dung cla
chiing, cho dbi twong can chung. Theo cac phuong an nhét dinh ctia phwong phéap nay,
bénh ung thw duoc chon tir nhom gdm c6: u day than kinh thinh giac, bénh bach cau cap
tinh, bénh bach ciu té bao lympho cAp tinh, bénh bach cau tay bao cAp tinh (bach cau
don nhan, nguyén tiy bao, ung thu tuyén, sarcom mach méu, u té bao hinh sao, dong tuy-
mono va tién tily bao), bénh bach cau té bao T cp tinh, ung thu biéu mb té bao day, ung
thu bidu m6 6ng mat, ung thu bang quang, ung thu ndo, ung thu vi1, ung thu biéu mé phé
quan, ung thu cd, sarcom sun, u nguyén séng, ung thu biéu mé rau, bénh bach cAu man
tinh, bénh bach ciu té bio lympho man tinh, bénh bach cau tiry bao (bach cau hat) mén
tinh, bénh bach cau tily xuwong man tinh, ung thu rudt Kkét, ung thu Kkét truc trang, u so
hau, ung thu biéu md nang tuyén, u lympho t& bao B 16n lan toa, cac thay ddi loan ting
sinh (loan san va di san), ung thu biéu mé phdi, ung thu ndi mac tir cung, sarcom nd1 mo,
u mang nao thit, carxinom biéu mo, chimg ting hdng-bach cau, ung thu thuc quan, ung
thu v duong tinh thu thé estrogen, bénh ting tiéu cAu vo can, u Ewing, sarcdm xo, u
lympho thé nang, ung thu tinh hoan té bao mam, u than kinh dém, u nguyén bao dém,
sarcom than kinh dém, bénh chudi ning, u nguyén bao mach mau, ung thu gan, ung thu
té bao gan, ung thu tuyén tién liét khong nhay hormon, sarcom co tron, bénh bach cau,
sarcom md&, ung thu phéi, sarcom ndi mé mach bach huyét, sarcom mach bach huyét,
bénh bach cau dong lympho, u lympho (Hodgkin va khong Hodgkin), u 4c tinh va rdi
loan ting sinh ctia bang quang, vi, rudt két, phéi, buéng trung, tuyén tuy, tuyén tién liét,
da va tir cung, u ac tinh dang lympho c6 ngudn goc té bao T hodc té bao B, bénh bach
cau, u lympho, ung thu biéu mo thé tiry, u nguyén bao tuy, u melanin, u mang nao tuy, u
trung biéu md, da u tiry xwong, bénh bach cau tly, u tiy, sarcdm niém, u nguyén bao than

kinh, ung thu biéu md dudmg gita NUT (NMC), ung thu phoi t€ bao khong nhd, u than
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kinh dém it nhanh, ung thur miéng, sarcém mo tao xwong, ung thu bubng trimg, ung thu
tuyén tuy, ung thw tuyén hinh nhu, ung thu biéu m hinh nhu, u tuyén ting, bénh da hong
cAu, ung thu tuyén tién liét, ung thu tryc trang, ung thu bidu mo té bao than, u nguyén
bao vOng mac, sarcom co van, sarcom, ung thu biéu md tuyén ba nhon, u tuyén tinh, ung
thu da, ung thu biéu md phéi t& bao nho, khéi u ran (ung thu biéu mod va sarcom), ung
thu phéi té bao nho, ung thu da day, ung thu biéu mo té bao vay, u mang hoat dich, ung
thy bidu mé tuyén md hoi, ung thu tuyén gidp, bénh ting globulin dai phan tu
Waldenstrom, u tinh hoan, ung thu tir cung, va u Wilms. Theo cdc phuong an nhit dinh
ctia phuong phép nay, phuong phap con chira bude dung luong hiru hi€u dé diéu tri cua
it nhat 1a mot tac nhén tri liéu bé sung. Theo cic phuong 4n nhét dinh ctia phuong phap
nay, tac nhan tri liéu bd sung duogc chon tir nhom gém c6 xytarabin, bortezomib, va 5-
azaxitidin.

Phin md ta con boc 16 phuong phap didu tri bénh hoc tinh trang bénh ¢ doi twong
chita budc ding luong hitu hiéu dé didu tri ciia hop chét c6 cong thuc (T), hodc mudi duoc
dung ctia ching, cho dbi tuong can chung, trong d6 bénh hodc tinh trang bénh nay dugc
chon tir nhom gdm co: bénh Addison, bénh gt cap tinh, viém cot song dinh khép, bénh
hen, chirng vita xo dong mach, bénh Behcet, bénh da bong nudc, bénh phéi tac nghén
man tinh (COPD), bénh Crohn, viém da, eczema, viém dong mach té bao khong 16, viém
cuon tiéu cau than, viém gan, viém tuyén yén, bénh viém rudt, bénh Kawasaki, viém than
luput, da xo ctmg, viém co tim, viém co, viém than, chimg thai bo manh ghép co quan,
viém xuong khop, viém tuy, viém mang ngoai tim, viém da dong mach nut, viém phoi,
x0 gan mat nguyén phat, bénh vay nén, bénh viém khép véy nén, viém khép dang thap,
viém mang cling mét, viém xo chai duong mat, nhiém tring huyet, luput ban d6 hé thong,
viém dong mach Takayasu, sdc doc td, viem tuyén giap, bénh tiéu duong typ I, viém loét
dai trang, viém mang bo dao, bach bién, viém mach, va bénh u hat Wegener. Theo cac
phuong an nhit dinh ctia phwong phap nay, phwong phap con chira bude dung luong hiru
hidu dé diéu tri ctia it nhat 1a mot tac nhan tri liéu b sung.

Phan mo ta con boc 16 phuong phap didu tri bénh hodc tinh trang bénh thin man
tinh & déi twong chira bude ding luong hiru hiéu dé diéu tri ctia hop chat ¢6 cong thirc
(I), hoac mubi dugc dung cta ching, cho dbi tuong can chiing, trong d6 bénh hodac tinh

trang bénh nay dugc chon tir nhom gbm c6: bénh than tiéu duong, bénh thin ting huyét



33527

4p, bénh than di kém HIV, viém cudn tiéu cau than, viém than luput, bénh than IgA, xo
chai cau than khu tra ting ving, viém cudn tiéu cAu than mang, bénh thay dbi tbi thiéu,
bénh than da nang, va viém k& dng than. Theo cac phwong an nhét dinh ctia phwong phap
nay, phuong phéap con chira budc dung luong hiru hiéu dé didu tri cta it nhat 1 mot tac
nhan tri liéu bo sung.

Phan mo ta con boc 16 phwong phap diéu tri tén thuong hodc bénh hodc tinh trang
bénh than cAp tinh & déi tuong chita bude ding luong hitu hidu dé diéu tri cua hop chat
c6 cong thuc (1), hodc mubi dugc dung ctia chung, cho d6i tuong can chung, trong d6 t6n
thuong hodc bénh hodc tinh trang bénh than cép tinh nay dugc chon tir nhom gém co:
bénh than do tai twdi mau sau thiéu mau cuc bd giy ra, bénh than do ph?xu thuat tim va
phAu thuat 16n gay ra, bénh than do can thiép dong mach vanh qua da gy ra, bénh than
do chit phong xa can quang gy ra, bénh than do nhiém tring huyét gay ra, bénh than do
viém phéi gay ra, va bénh thén do ngd doc thudc gay ra. Theo cac phuong 4n nhét dinh
cta phuong phap nay, phwong phap con chira bude dung luong hiru hiéu dé diéu tri cua
it nhat 12 mot tac nhan tri lidu bd sung.

Phn mo ti con boc 16 phuong phap diéu tri AIDS & doi tugng chita bude dung
lwong hitu hiéu d& didu trj ciia hop chit ¢ cong thirc (T), hodc mudi dugc dung cia chimg,
cho d6i twong can chung. Theo cac phuong an nhét dinh ctia phuong phép nay, phuong
phap con chira bude ding luong hitu hiéu dé diéu tri cua it nhat 1a mot tac nhan tri ligu
b6 sung.

Phin mé ta con bdc 10 phwong phap diéu tri chung béo phi, 16i loan m& maéu,
chimg tang cholesterol huyét, bénh Alzheimer, hoi chimg chuyén héa, bénh gan nhiém
md&, bénh tiéu duong typ II, chung khang insulin, bénh vong mac tiéu duong, hoac bénh
thin kinh tiéu duong & déi trong chira buée dang lugng hiru hiéu dé diéu tri ciia hop chat
c6 cong thuc (I), hoac mubi duoc dung cua ching, cho d6i twong can chiing. Theo cac
phuong an nhét dinh ctia phuong phap nay, phuong phap con chira bude dung luong hitu
hiéu dé didu tri cta it nhAt 1a mot tac nhan tri lidu b sung.

Phan md ta con boc 16 phuong phap ngéan ngira thu thai bang cach tc ché su sinh
tinh & déi tuong chira bude ding lwong hiru hiéu dé didu trj ctia hop chét c6 cong thite

(I), hoac mudi duoc dung cua chiing, cho d6i twong can ching. Theo cac phuong 4n nhat
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dinh ctia phuong phép nay, phuong phap con chira bude dung lwong hiru hiéu dé diéu tri
ciia it nhat 1a mot tAc nhén tri lidu bd sung.

Phéan md ta con boc 10 viéc st dung hop chét c6 cong thire (I), mot minh hodc két
hop v6i it nhét 1a mot tac nhan tri lidu bd sung, dé san xuét thude dé dieu trj hogc ngan
ngura tinh trang bénh va r6i loan dugc boc 10 trong ban md ta nay, véi hodc khong vol
chit mang dugc dung.

Dugc pham chira hop chét c6 cong thire (I), hodc mudi dugc dung, mot minh hodc
két hop v6i it nhat 1a mot tic nhan tri lidu bd sung, cling dugc dé xudt.

M ta chi tiét sang ché

Pugc boc 10 trong ban mo ta nay la hop chét c6 cong thuc (1)

X1%<OH

ge R® R?
@

trong d6 R', R%, R3, R%, R, X!, va X? duoc xac dinh ¢ trén trong phan Bén chat
k¥ thudt cua sang ché va dudi day trong phan Mo ta chi tiét sang ché. Ngoai ra, dugc
pham chira hop chét nay va phuong phap diéu tri tinh trang bénh va rdi loan bang cach
su dung hop chit va dugc phdm nay cling duoc boc 19.

Hop chét dugc boc 16 trong ban mb ta ndy c6 thé chira mot hoac nhiéu bién ma
xut hién hon mot 1an trong phan tir thé bat ky hodc trong cac cong thirc trong ban mo ta
nay. Dinh nghia v& bién vio mdi 1an xuét hién doc 1ap voi dinh nghia cua n6 vao 14n xuat
hién khac. Ngoai ra, su két hop cua cic phan tir thé 13 ¢6 thé duoc chi khi su két hop nay
dAn dén hop chit én dinh. Hop chat én dinh 13 hop chat, ma c6 thé dugc phén 1ap tir hon
hop phéan tng.

a. Pinh nghia

Luu ¥ rang, nhu dugc dung trong ban mé td nay va cac yéu cAu bao ho du kién,
cac dang s6 it bao gém nghia s6 nhiéu trir khi nglt canh chira diéu nguoc lai mot cach ro
rang. Do do, vi du nhu, viéc dé cap dén "hop chét" bao gdm hop chét don 1é cling nhu 1a

mot hodc nhiéu hop chét giéng nhau hoac khac nhau, viéc dé cap dén "chat mang duoc
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dung" c6 nghia la chét mang duoc dung don 1¢ cling nhu 1a mét hoac nhidu chat mang
dugc dung, va dang tuong tu.

Nhu dugc dung trong ban mé ta nay va cac yéu cau bao hd kém theo, trir khi duoc
xac dinh 13 nguoc lai, cac thuat ngit sau day c6 nghia dugc chi ra:

Thuat ngir "alkyl" nhu dugc ding trong ban md ta nay, c6 nghia la gbc chudi
hydrocacbon no, mach théng hoac mach nhanh. Trong mot $6 truong hop, s6 lwong
nguyén tir cacbon trong gbc alkyl dwgc chira bang tién t6 "Cx-Cy", trong d6 x la s6 luong
nguyén tir cacbon nho nhit va y 13 s6 lugng nguyén tir cacbon 16n nhét trong phan tir thé.
Do d6, vi du nhu, "C1-Ce alkyl" c6 nghia la phan tir thé alkyl chira tir 1 dén 6 nguyén tir
cacbon va "Ci-Cs alkyl" co nghia la phén tir thé alkyl chira tir 1 dén 3 nguyén tir cacbon.
Vi du tiéu bidu vé alkyl bao gdm, nhung khéng chi gidi han &, metyl, etyl, n-propyl, iso-
propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 3.3 -dimetylbutyl, 1,1-dimetylpropyl, 1,2-
dimetylpropyl, 2,2-dimetylpropyl, 1-metylpropyl, 2-metylpropyl, 1-etylpropyl, va 1,2,2-
trimetylpropyl. Cac thuat ngit "alkyl," "C1-Cs alkyl," va "C;-Cs alkyl" dung trong ban md
ta nay khong duoc thé, trir khi c6 chi dan khac.

Thuét ngit "alkylen" hodc "alkylenyl" c6 nghia la gdc hoéa tri hai 6 ngudn gbc tir
chudi hydrocacbon no, mach théng hoic mach nhanh, vi du, c6 tr 1 dén 10 nguyén tu
cacbon hoiic ¢6 tir 1 dén 6 nguyén tir cacbon (C1-Cs alkylenyl) hoac c6 tir 1 dén 4 nguyén
tr cacbon (C1-Cs alkylenyl) hodc co tir 1 dén 3 nguyén tr cacbon (C1-Cs alkylenyl) hoac
¢6 tir 2 dén 6 nguyén tir cacbon (C2-Cs alkylenyl). Vi du vé C1-Cs alkylenyl bao gbm,
nhung khéng chi giéi han 6, -CHa-, -CH2CHo-, -C((CHs3)2)-CH2CH2CHa-, -C((CHs)2)-
CH>CH,, -CH,CH>CH>CHp-, va -CH.CH(CH3)CHa-.

Thuét ngit "C3-Ce xycloalkyl" nhur ding trong ban mo ta nay, c6 nghia la gbc vong
hydrocacbon chira tur 3 dén 6 nguyén tir cacbon, khong nguyén tir khac loai, va khong
lién két d6i. Nhom C3-Cs xycloalkyl c6 thé 12 don vong (monocyclic) hodc c6 hai vong
(bicyclic). C3-Cg xycloalkyl don vong c6 nghia 1a xyclopropyl, xyclobutyl, xyclopentyl,
va xyclohexyl. Vong & trong nhom xycloalkyl hai vong theo dinh hudng béc cau. Trong
xycloalkyl béc cau, cac vong c6 chung it nhét 1a hai nguyén tit khong lién ké. Vi du vé

C3-Cs xycloalkyl bic cau 1a bixyclo[1.1.1]pentanyl.
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Thuat ngit "Cs-Cs xycloalkenyl don vong" nhu dung trong ban mo ta nay, co nghia
12 gbc vong hydrocacbon don vong chira tir 4 dén 6 nguyén t cacbon, khong nguyén tir
khac loai, va mot hodc hai lién két d6i. Vi du vé nhoém Cs-Cs xycloalkenyl don vong la
xyclobutenyl, xyclopentenyl, xyclohexenyl, va xycloheptyl.

Thuat ngi "halo" hodc "halogen" nhu dugc ding trong ban m6 ta nay, c6 nghia la
Cl, Br,I,vaF.

Thuét ngir "haloalkyl" nhu dugc ding trong ban md ta nay, ¢o nghia 1a nhom alkyl,
nhu duoc xé4c dinh trong ban md ta nay, trong d6 mdt, hai, ba, bdn, nam, hodc sdu nguyén
tir hydro dugc thay thé bang halogen. Thuat ngit "Ci-Ce haloalkyl" c6 nghia la nhom Ci-
Cs alkyl, nhu duge xac dinh trong ban md ta nay, trong d6 mot, hai, ba, bdn, nam, hoic
sau nguyén tir hydro duoc thay thé bang halogen. Thuét ngit "C1-Cs haloalkyl" c6 nghia
1a nhém C1-C; alkyl, nhu dugce xac dinh trong ban mo6 ta nay, trong d6 mot, hai, ba, bbn,
hodc nim nguyén tir hydro dugc thay thé bang halogen. Vi du vé haloalkyl bao gdm,
nhung khong chi gié1 han 6, clometyl, 2-floetyl, 2,2-difloetyl, flometyl, 1,1,1-triflo-2-
metylpropan-2-yl, 2,2,2-trifloetyl, triflometyl, diflometyl, pentafloetyl, 2-clo-3-
flopentyl, va 1,1,1-triflo-2-metylpropanyl.

Thuét ngit "di vong don vong c6 tir 4 dén 6 canh" 1a vong hydrocacbon ¢6 bén,
nam hodc sau canh trong do it nhét 12 mot nguyén tr cacbon duoc thay thé bang nguyén
tir khac loai doc 1ap duoc chon tir nhom gém ¢6 O, N, va S. Di vong don vong co bdn
canh chira khong hodc mot lién két d6i, va mot nguyén tir khac loai duge chon tir nhom
gdbm c6 O, N, va S. Vidu vé di vong don vong bén canh bao gdm, nhung khong chi gioi
han 0, azetidinyl va oxetanyl. Di vong don vong nam canh chtra khong hodc mot lién két
doi va mot, hai, hodc ba nguyén tir khac loai dugc chon tir nhom gfﬁm c0O, N, vaS. Vi
du vé di vong don vong nam canh bao g@)m céc di vong chira trong vong: 1 O; 1 S; 1 N;
2N;3N; 1SvalN;1S,va2N;10valN;hoacl O va 2 N. Vi du khong 1am gi6i
han sang ché vé nhém di vong don vong 5 canh bao gom 1,3-dioxolanyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, dihydrothienyl, imidazolidinyl,
oxazolidinyl, imidazolinyl, isoxazolidinyl, pyrazolidinyl, pyrazolinyl, pyrolidinyl, 2-
pyrolinyl, 3-pyrolinyl, thiazolinyl, va thiazolidinyl. Di vong don vong sdu canh chia
khong, mot, hodc hai lién két doi va mot, hai, hoic ba nguyén tir khac loai dugc chon tur

nhém gom c6 O, N, va S. Vi du vé di vong don vong sau canh bao gom cic di vong chira
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trong vong: 1 0;20;1S;2S; 1 N; 2N; 3 N; 1S,10,valN;1SvalN;1Sva2N;1
Sval0;1Sva20;10valN;valOva2N. Vi du v& di vong don vong sdu canh
bao gdbm tetrahydropyranyl, dihydropyranyl, dioxanyl, 1,4-dithianyl,
hexahydropyrimidin, morpholinyl, piperazinyl, piperidinyl, tetrahydropyridinyl,
tetrahydrothiopyranyl, thiomorpholinyl, thioxanyl, va trithianyl. Nguyén tir khac loai nito
va luu huynh trong vong di vong co thé tuy y dugc oxy héa (vi du 1,1-
dioxidotetrahydrothienyl, 1,1-dioxido-1,2-thiazolidinyl, 1,1-dioxidothiomorpholinyl) va
nguyén tr nito co thé tuy ¥ duoc tao bac bbn.

Thuét ngit "heteroaryl don vong c6 tir 5 dén 6 canh" 12 vong hydrocacbon c6 ndim
hodc sau canh trong do it nhét 1a mét nguyén tr cacbon duoc thay thé bang nguyén t
khac loai doc 14p dugc chon tir nhom gém ¢6 O, N, va S. Vong nadm canh nay chira hai
lién két d6i. Vong nim canh nay co thé chira mot nguyén tir khac loai duoc chon tur O
hodc S; hodc mot, hai, ba, hodc bdn nguyén t nito va tiy y mot nguyén tu oxy hodc mdt
nguyént&luuhuynthbngséucanhch&abaﬁénkétdéivérn@Lluﬁ,bahoécbénnguyén
it nito. Vi du v& heteroaryl don vong c6 tir 5 dén 6 canh bao gom, nhung khong chi gi6i
han &, furanyl, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, 1,3-oxazolyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrolyl, tetrazolyl, thiadiazolyl, 1,3-
thiazolyl, thienyl, triazolyl, va triazinyl. Nguyén tir nito trong vong heteroaryl cé thé tiry
y dugc oxy hoa va co thé tuy y duoc tao bac bon.

Phenyl, C3-Cs xycloalkyl, C3-Cs xycloalkyl don vong, Cs-Ce xycloalkenyl, di
vong don vong co tur 4 dén 6 canh, va heteroaryl don vong c6 tir 5 dén 6 canh, bao gom
cac vong vi dy, duoc thé tuy ¥ trir khi c6 chi dAn khéc; va dwoc gan vao gdc phan tir me,
qua nguyén tir ¢6 thé thé dugc bat ky chira trong hé vong.

Thuét ngit "nguyén tr khac loai" nhu duogc dung trong ban mo ta nay, co nghia la
nito, oxy, va luu huynh.

Thuat ngit "nhan phong xa" c6 nghia 1a hop chat theo sang ché trong do it nhat 13
rnétﬁongcécnguyént&lénguyénh&céhoatﬁnhphéngxahoécdéngviphéngxa,ﬁong
d6 nguyeén tir c6 hoat tinh phong xa hoac déng vi phong xa tu phat ra tia gamma hodc hat
ning luong, vi du nhu hat alpha hodc hat beta, hodc positron. Vi du vé nguyén tu c6 hoat
tinh phong xa nay bao gdm, nhung khong chi gi6i han o, 3H (trit), 1*C, 1'C, 10, 8F, S,

123L va 1251.

-11-



33527

Gée duoc md ta dudi dang "dwoc thé" khi gbe khong phai la hydro & vi tri ciia goc
hydro cua nguyén tir co thé thé dwoc bat ky ctia gbe nay. Do do, vi du nhu, gdc di vong
duge thé 1a gbe di vong trong do it nhét 12 mdt gbc khong phai hydro & vi tri cua gbe
hydro trén di vong. Cén nhan thirc ring néu co nhidu hon mot sy thé trén gde, mdi gde
khéng phai hydro c6 thé 1a giéng nhau hodc khac nhau (trir khi ¢6 chi dan khac).

Néu gbc duge mo ta dudi dang "duoc thé tuy y," gbc nay co thé 13 (1) khong duoc
thé hodc (2) duoc thé. Néu gbc dugc mo ta dudi dang duoc thé tiy y bang 1én dén mot
s6 lwong cu thé cua gbc khong phai hydro, thi gbc nay co thé (1) khong dugc thé; hoac
(2) duge thé bang 1én dén sb luong cu thé d6 cua goc khong phai hydro hogc bang 1én
dén s Tuong 16n nhat cta vi tri c6 thé thé trén gbc, thy theo gia tri nao nhé hon. Do do,
vi du nhu, néu gbc dugc mo ta dudi dang heteroaryl duoc thé tiy ¥ bang 1én dén 3 gbc
khong phai hydro, thi heteroaryl bt ky co it hon 3 vi tri ¢6 thé thé s& duoc thé tiy y chi
bang 1én dén s6 lwong gbc khong phai hydro nhu khi heteroaryl c6 vi tri c6 thé thé. Dé
minh hoa, tetrazolyl (ma chi c6 mot vi tri co thé thé) s& dugc thé tuy ¥ béng 1én dén mot
gbc khong phai hydro. P& minh hoa thém, néu nito amin dugc md ta dudi dang dugc thé
ity ¥ bing 1én dén 2 gbc khong phai hydro, thi nito amin bac mot s& duoc thé tiy ¥ béang
lén dén 2 gbc khong phai hydro, trong khi do nito amin bac hai s& duge thé tiy ¥ bang
1én dén chi 1 gbc khong phai hydro.

Thuat ngt "didu tri", "viéc didu tri", va "su diéu tri" ding ¢ chi phuong phép lam
nhe bt hodc loai trir bénh va/hoac cac triu ching kem theo cua nd. Theo cac phuong
4n nhat dinh, "didu tri," "viéc didu tri," va "su didu tri" dung dé chi viéc lam cho t6t hon
it nhat 1a mot thong sb vt 1y, ma cé thé khong duge nhan thic rd boi doi tugng. Theo
phuong 4n khéc nita, "didu tri," "viéc diéu tri," va "sy diéu tri" dung dé chi viéc didu bién
bénh hoic r6i loan, vé& mat vat 1y (vi du nhu, 1am 6n dinh triéu chimg khéng dugc nhan
fhitc 13), vé mt sinh 1y (vi dunhu, lam 6n dinh thong s vat 1y), hodc ca hai. Theo phwong
4n khac, "didu tri", "viéc didu tri", va "sy didu tri" dung dé chi viée 1am cham s tién trien
cua bénh hoac r6i loan.

Thuét ngit "ngan ngira", "viéc ngan nglra", va "sy ngan ngira" dung dé chi phwong
phap ngan ngtra sy khéi phat ciia bénh va/hodc céc triéu ching kém theo ctia n6 hoac
ngan khong cho d6i twong mac bénh. Nhu dugc dung trong ban mo ta nay, "ngan ngura",

"viéc ngin ngira" va "sy ngan ngira" con bao gom viéc 1am cham su khdi phat cua bénh
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va/hodc cac triéu chimg kém theo ciia n6 va lam gidm nguy co cua d6i twong bi mac hodc
phat trién bénh hodc rdi loan.

Cum tir "luong hiru hiéu dé diéu tri" co nghia la lugng cua hop chat, hoac mudi
duoc dung cua ching, di dé ngan ngira sw phét trién hodc lam nhe b6t dén muc do nao
d6 mot hoac nhiéu triéu chung cua tinh trang bénh hodc r6i loan can diéu tri khi dugc
ding mot minh hogc két hop véi tac nhan tri lidu khac dé diéu tri ¢ doi twong hodc quin
thé déi twong cu thé. "Lugng hiru hidu dé didu tri" c6 thé thay ddi tiry theo hop chét, bénh
va mirc do nghiém trong cua nod, va tudi, khdi lugng, stc khoe, v.v., clia dbi twong can
didu tri. Vi du nhu & nguoi hodc dong vat ¢6 via khac, lugng hitu hiéu dé didu trj ¢6 thé
dugc xac dinh béng cach thi nghiém trong b tri thi nghiém hodc 1am sang, hodc ¢6 thé
1a lugng doi hoi boi hudéng dan cua Co Quan Quan Ly Thubc Va Thuc Pham Hoa Ky
(United States Food and Drug Administration), hodc co quan nudc ngoai tuong duong,
dbi v6i bénh va déi twong cu thé can didu tri.

Thuat ngte "d6i tuong" duoc xac dinh trong ban mo ta nay dé chi dong vat chéng
han nhu déng vat c6 vi, bao gém, nhung khong chi gidi han ¢, dong vat linh truong (vi
dy, nguoi), bo, ctru, dé, lon, ngua, chd, meo, tho, chuot, chudt nhét va dong vat tuong tu.
Theo mot phuong an, déi tuong 1a ngwoi. Thudt ngit "ngudi," "bénh nhan," va "déi twong"
duqcdﬁngthaythé1&1nhm1ﬁongbénrn6ténéy

Thuét ngd ‘it nhit 12 mot tac nhan trj lidu bd sung' ¢6 nghia 1a tir mot dén bon tac
nhan tri liéu khong phai 1a hop chét theo sang ché. Theo mot phuong 4n- nd c6 nghia 1a
tr mot dén ba tac nhan tri lidu bd sung. Theo phuong an khac n6 c6 nghia la mot hoac
hai tac nhan tri liéu bd sung. Theo phuong an khéac nita n6 c6 nghia 12 mot tac nhan tri
liéu bd sung. Theo phuong 4n khac nira n6 c6 nghia la hai tac nhén tri liéu bd sung. Theo
phuong 4n khéc nita n6 c6 nghia la ba tac nhan tri liéu bb sung.

b. Hop chat

I{qpch&iheoséngchécéc@ngthﬁcchung(Dlﬂnrduqcrnétéfruén.

Cac gia tricu thé ctia cac nhom bién ddi trong hop chét c6 cong thire (I) nhu sau.
Cac gia tri nay co thé duoc sit dung ma thich hop voi gia tri, dinh nghia, yéu ciu bao ho
hoac phuong an khac bat ky duoc xé4c dinh ¢ trén day hodc dudi day.

Theo phuong 4n nhét dinh, R! 1a hydro.
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Theo cac phuong an nhét dinh, R! 12 CD2CD3, C1-Cs alkyl, Ci-Ce haloalkyl, hoac
C3-Cs xycloalkyl; trong d6 C3-Ce xycloalkyl dugc thé tuy ¥ bang 1, 2, 3, hodc 4 nhom R*
duoc chon doc 1ap.

Theo cac phuong 4n nhit dinh, R! 13 CD,CD3s, Ci1-Cs alkyl, Ci-Cs haloalkyl,
xyclopropyl, hodc bixyclo[1.1.1]pentanyl;  trong d6 mbdi xyclopropyl va
bixyclo[1.1.1]pentanyl duoc thé tily ¥ bang 1, 2, 3, hodc 4 nhém R* dugc chon ddc lap.

Theo cac phuong 4n nhét dinh, R! 1a CD>CDs.

Theo cac phuong an nhét dinh, R! 14 C;1-Cs alkyl hodc Ci1-Cs haloalkyl. Theo mot
s6 phuong 4n, R! 1a CHs, CH2CH3s, C(CHzs)s, hoac C(CH3).CF3.

Theo phuong an nhét dinh, R! 1a C1-Cs alkyl. Theo mot s6 phuong 4n, R 1a CHs,
CH,CHs, hodc C(CHs)s. Theo mot ) phuong an khac, R! 1a CHs hodc CH>CHs. Theo
mot s phuong an khac, R! 1a CHs. Theo mét s6 phwong an khac, R' 1a CH2CHs.

Theo cac phuong an nhét dinh, R! 1a C1-Cs haloalkyl. Theo mot s6 phuong 4n, R!
la C(CH3)2CFs.

Theo cac phuong an nhét dinh, R! 1a C3-Cs xycloalkyl; trong d6 Cs3-Cs xycloalkyl
duoc thé tuy y béng 1, 2, 3, hoic 4 nhém R* dugc chon doc lap. Theo mot $6 phuong an,
C3-Cs xycloalkyl 12 xyclopropyl hodc bixyclo[1.1. 1]pentanyl; trong do mdi xyclopropyl
va bixyclo[1.1.1]pentanyl dugc thé tuy y bﬁng 1, 2, 3, hoic 4 nhom R* duoc chon doc
1ap. Theo mot s6 phuong an khéc, C3-Cs xycloalkyl la xyclopropyl trong do xyclopropyl
duoc thé tuy ¥ béng 1, 2, 3, hodc 4 nhom R* duoc chon doc lap. Theo mot $6 phuong an
khac, C3-Cs xycloalkyl 1a bixyclo[1.1.1]pentanyl trong do bixyclo[1.1.1]pentanyl dugc
thé tily ¥ bang 1, 2, 3, hodc 4 nhom R* dwoc chon doc 1ap.

Theo cac phuong an nhét dinh, R! 13 phenyl hodc heteroaryl don vong c6 tur 5 dén
6 canh; trong d6 mdi phenyl va heteroaryl don vong co tir 5 dén 6 canh duoc thé tiy ¥
béng 1, 2, 3, hodc 4 nhom R* dugc chon doc 1ap.

Theo cac phuong an nhat dinh, R? 1a phenyl, xyclopropyl, xyclopentyl, Ci-Cs
haloalkyl, hodc C;-Cs alkyl trong d6 C1-Ce alkyl duoc thé tuy y bang mot phan tir thé
duoc chon tr nhém gém c6 G® va —OH; va trong do mdi phenyl, xyclopropyl, va
xyclopentyl dugc thé tuy y béng 1, 2, 3, hoic 4 nhom R* dugc chon doc 1ap.

Theo cac phuong an nhat dinh, R* 1a G**. Theo mét s6 phuong 4n, G* 1a phenyl,
xyclopropyl, hodc xyclopentyl; trong d6 mdi G2 duoc thé thy ¥ bang 1, 2, 3, hodc 4 nhém
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R* dugc chon doc 1ap. Theo mot sb phuong an, G?* 1a phenyl; trong d6 phenyl dugc thé
tuy y béng 1, 2, 3, hoic 4 nhém R* dugc chon doc 1ap.

Theo cac phuong an nhit dinh, R? 1a Ci-Cs haloalkyl hoac Ci-Cs alkyl trong d6
C1-Cs alkyl dugc thé tuy ¥ bang mot phan tir thé duoc chon tir nhom gom c6 G? va -OH.
Theo mdt s6 phuong an, R? 1a Ci-Cs haloalkyl, C1-Ce alkyl, -CHz-phenyl, -CH2CHa-
phenyl, CH,0H, hodc CH.CH2OH,; trong d6 gdc phenyl cua -CHz-phenyl va -CH2CHa-
phenyl dugc thé tuy § bang 1, 2, 3, hodc 4 nhom R* dugc chon doc lap.

Theo cac phuong an nhét dinh, R? 14 -CH-phenyl hodc -CH>CHaz-phenyl; trong
d6 gbc phenyl ctia -CHa-phenyl va -CH2CHa-phenyl duoc thé tuy ¥ bang 1, 2, 3, hodc 4
nhom R* duoc chon doc lap.

Theo cac phuong an nhat dinh, R? 14 C;-Cs haloalkyl hoac Ci-Ce alkyl trong do
C1-Cs alkyl dugc thé ty § bing mot —~OH. Theo mdt s6 phuong 4n, R* 1a CFs, CHoF,
CHs, CH>CHs, C(H)(CHs)2, C(CHs)(H)CH2CHs, CH,C(H)(CHs)2, CH20H, hodc
CH>CH>OH.

Theo cac phuong 4n nhit dinh, R? 1a Ci-Ce haloalkyl. Theo mot s6 phwong 4n, R?
1a CF3 hoac CHoF.

Theo cac phuong an nhét dinh, R? 14 Ci-Cs alkyl trong d6 Ci-Cs alkyl duoc thé
fiy ¢ bing mot —OH. Theo mot sé phwong an, R* 1a CHs, CH2CH3, C(H)(CHs),
C(CH3)(H)CH,CH3s, CH2C(H)(CHs)2, CH20H, hoac CH,CH,OH.

Theo phuong an nhat dinh, R* 1a C1-Cs alkyl. Theo mét s6 phuong 4n, R? 1a CHs,
CH»CH3, C(H)(CHs)2, C(CH3)(H)CH2CH3, hoac CH>C(H)(CH3)2. Theo mot s6 phuong
4n nay, R? 1a CHs.

Theo cac phuong an nhat dinh, R? 12 C1-Cs alkyl ma duoc thé béng mot -OH. Theo
mot s6 phuong 4n, R? 1a CH2OH hodc CH2CH>OH.

Theo cac phuong an nhat dinh, R3 14 C1-Ce haloalkyl, Ci-Cs alkyl, hoac C3-Ce
xycloalkyl don vong trong d6 C3-Cs xycloalkyl don vong duoc thé tuy ¥ bang 1, 2, 3,
hozc 4 nhém R* dugc chon doc 1ap.

Theo cac phuong éan nhat dinh, R® 1a Ci-Cs haloalkyl, Ci-Cs alkyl, hodc
xyclopropyl trong d6 xyclopropyl dugc thé tuy ¥ bang 1, 2, 3, hodc 4 nhom R* duge chon
doc lap.
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Theo cac phuong an nhét dinh, R? 1a C3-Cs xycloalkyl don vong trong d6 Cs-Ce
xycloalkyl don vong duoc thé tuy y bang 1, 2, 3, hodc 4 nhém R* dugc chon doc 1ap.
Theo mdt sé phuong 4n, R? 1a xyclopropyl trong d6 xyclopropyl duoc thé tiy ¥ bang 1,
2. 3, hoic 4 nhom R* dugc chon doc lap.

Theo cac phuong an nhét dinh, R? 12 C;-Cs haloalkyl hoac Ci-Ce alkyl. Theo mot
s6 phuong 4n, R? 1a CF3, CHs, hodc CH2CHa.

Theo cac phuong 4n nhét dinh, R? 1a C1-C haloalkyl. Theo mot s6 phwong an, R’
la CFs.

Theo phuong 4n nhat dinh, R® 1a Ci-Cs alkyl. Theo mot s6 phuong 4n, R® 12 CH3
hodic CH,CHs. Theo mdt sb phuong 4n, R 1a CHs.

Theo cac phuong an nhét dinh, R? va R3, cing v6i nguyén tir cacbon ma chung
gén vao, tao thanh C3-Cg xycloalkyl don vong, Cs-Ce xycloalkenyl don vong, hodc di
vong don vong co tur 4 dén 6 canh; trong d6 mdi C3-Cs xycloalkyl don vong, C4-Ce
xycloalkenyl don vong, va di vong don vong c6 tir 4 dén 6 canh duge thé tiy y bang 1,
2, 3, hodc 4 nhom R* dugc chon doc lap.

Theo céc phuong 4n nhat dinh, R? va R®, cling v6i nguyén tir cacbon ma ching
gin vao, 1a xyclobutyl, xyclopentyl, xyclopentenyl, hodc oxetanyl; trong do moi
xyclobutyl, xyclopentyl, xyclopentenyl, va oxetanyl duoc thé tuy ¥ bang 1, 2, 3, hodc 4
nhém R* duge chon doc 1ap.

Theo cac phuong an nhét dinh, R* 1 phenyl, pyridinyl, C3-Cs xycloalkyl don
vong, hodc Cs-Ce xycloalkenyl don vong; trong do mdi R* duoc thé tuy y bang 1, 2, 3,
hoic 4 nhom RY duge chon doc 1ap.

Theo cac phuong an nhat dinh, R* 1a phenyl, xyclopentenyl, hoac xyclohexenyl;
trong do modi R* duoc thé tuy y bﬁng 1, 2, 3, hodc 4 nhom RY dugc chon ddc 1ap.

Theo cac phuong an nhét dinh, R* ¢6 cong thirc (a)

R4a

R“dl N OFS\

Ré° Y/ R4
(a).
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Theo cac phuong an nhét dinh, R*® 1a halogen, C1-Cs alkyl, hoac C1-Cs haloalkyl.
Theo mot sb phuong an, R4 [a F, Cl, C1-C3 alkyl, hoac Ci-Cs haloalkyl. Theo mdt )
phuong 4n, R* 12 F, Cl, CH3, CF3, hodc CHF>.

Theo cac phuong 4n nhét dinh, R* 1a Ci-Cs alkyl. Theo mot s6 phuong 4n, R* 1a
CHs.

Theo cac phuong an nhit dinh, R* 1a halogen hoac Ci-Cs alkyl. Theo mot s6
phuong an, R* 1a Cl hoac C1-Cs alkyl. Theo mot sd phuong 4n, R* 12 Cl hoac CHs.

Theo c4c phuong an nhét dinh, R* 1a C1-Cs alkyl. Theo mét s6 phuong &n, R*" 13
CHs.

Theo cac phuong an nhét dinh, R* 13 hydro, halogen, -CN, Ci-Cs alkyl, Ci-Ce
haloalkyl, -S(C1-Cs alkyl), -S(0)2(C1-Cs alkyl), hodc ~(C1-Ce alkylenyl)-OH.

Theo cac phuong an nhit dinh, R* 1a hydro, halogen, -CN, -S5(Ci-Ce
alkyl), -S(0)2(C1-Cs alkyl), hoac —(Ci-Cs alkylenyl)-OH.

Theo cac phuong an nhét dinh, R* 13 hydro, F, Cl, Br, -CN, -SCH3, -S(0).CHs,
hoic -C(CHz)2-OH.

Theo cac phuong an nhét dinh, R*® 14 hydro hodc halogen. Theo mot s6 phwong
an, halogen 1a F, Cl, hodc Br. Theo mot $6 phuong an, halogen la F.

Theo cac phuong an nhét dinh, R*® 13 halogen. Theo mét s6 phwong 4n, halogen
léF,CH,ho@:Br.Theorn@tséphuongén,hdogenléF.

Theo cc phuong 4n nhét dinh, R* 1a F.

Theo céc phuong an nhat dinh, R* 1a hydro hogc halogen. Theo mét s6 phuong
an, halogen 1a F hoac Cl.

Theo cac phuong an nhét dinh, R*! 12 hydro.

Theo céc phuong 4n nhat dinh, Y 1a C(R*) hodc N; trong d6 R* 1a hydro.

Theo céc phuong an nhat dinh, Y 1a N.

Theo céc phuong 4n nhét dinh, Y 1a C(R*). Theo mdt s6 phuong an, R* 1a hydro
hodc halogen. Theo mot $6 phuong an, R* 1a hydro.

Theo cac phuong an nhit dinh, R 1a hydro hodc halogen. Theo mot s6 phuong
an, halogen l1a F.

Theo phuong 4n nhét dinh, R® 1a hydro.
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Theo cac phuong an nhét dinh, R® 13 halogen. Theo mét s6 phuong 4n, halogen la

Cac phuong 4n khac nhau cia céc phén tir thé RY, R, R3, R4, R*%, R*, R*, R,
R4 R5, R X!, X2, va 'Y di dugc thao luan ¢ trén. Cac phuong an phan tir thé nay c6 thé
duge két hop dé tao thanh cac phuong an khac nhau cua hop chét c¢6 cong thuc (1). Tat
ca cac phuong an cua hop chét c6 cong thue (1), duoc tao thanh bang cach két hop cac
phuong an phan tir thé thao luan & trén déu nam trong pham vi cua sang ché cua Nguoi
ndp don, va mot s6 phuong 4n minh hoa cua hop chét ¢ cong thic (I) duge néu dudi
day.

Theo mét phuong an, sang ché @& cap dén hop chét c6 cong thirc (I), trong do

R? 1a phenyl, xyclopropyl, xyclopentyl, Ci-Cs haloalkyl, hoac Ci-Ce alkyl trong
d6 C1-Cs alkyl duoc thé tily ¥ bang mot phan tir thé dwoc chon tir nhém gdm c6 G2 va —
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl dugc thé tuy ¥ bang 1, 2, 3,
hodc 4 nhom R* dugc chon doc lap; va

R3 1a C1-Cs haloalkyl, C1-Cs alkyl, hodc xyclopropyl trong d6 xyclopropyl dugc
thé tiy ¥ bang 1, 2, 3, hodc 4 nhém R* duoc chon doc 1ap.

Theo mot phuong 4n, sang ché dé cap dén hop chét co cong thirc (I), trong do

R? 1 C;-Cs haloalkyl hodc Ci-Cs alkyl trong d6 Ci-Ce alkyl duoc thé tily y bang
mot —OH; va

R3 14 C1-Cs haloalkyl hodc C1-Cs alkyl.

Theo mot phuong an, sang ché @& cap dén hop chét co cong thirc (I), trong do

R2 1a C;1-Cs alkyl trong d6 C1-Cs alkyl duoc thé tuy y bang mot —OH; va

R? 1a C-Cs alkyl.

Theo mét phuong an, sang ché dé cap dén hop chét c6 cong thire (I), trong do

R 1a Ci-Cs alkyl; va R? is C1-Cs alkyl. Theo mot s6 phuong an nhu vy, R* 1a
CHs; vaR3 1a CHs.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), trong d6

R* ¢6 cong thirc (a); trong do

R* 13 halogen, C1-Cs alkyl, hodc C1-Cs haloalkyl;

R*" 14 halogen hoac Ci-Cs alkyl;

R*d 13 hydro hodc halogen; va
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Y 1a C(R*) hodc N; trong d6 R* 1a hydro.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thirc (1), trong do

R* ¢ cong thic (a); trong do

R* 12 halogen, C1-Cs alkyl, hodc Ci-Cg haloalkyl;

R*" 13 halogen hodc Ci-Cs alkyl;

R*® 14 hydro hoac halogen;

R*d 13 hydro hodc halogen; va

Y 12 C(R*) hoac N; trong d6 R* 1a hydro.

Theo mdt s6 phuwong an, R* 12 hydro hodc F. Theo mot s6 phuong 4n, R*

12 F. Theo mot s6 phuwong 4n, R* 1a hydro.

Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thirc (1), trong do

R* c6 cong thirc (a); trong do

R* 1a C;-C3 alkyl;

R* 1a C;-C3 alkyl;

R*® 12 hydro hodc halogen;

R* 14 hydro; va

Y 1a C(R*) trong d6 R* 1a hydro.

Theo mét s6 phuong 4n, R* 1a hydro hogc F. Theo mot s6 phuong an, R*

1a F. Theo mot s6 phwong an, R* 1a hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chat c6 cong thic (1), trong d6 X!
1a N hodc C(R%); X? 1a C(R®); va R° 1a hydro.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thuc (I), trong d6 X!
va X2 1a C(R?); va R’ 1a hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chat c6 cong thice (I), trong do X!
1aN; X2 1a C(R%); va R’ 13 hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chat c6 cong thuc (I), trong d6 X!
1a C(R%); X2 1a N; va R® 1a hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thic (1), trong do

X! 1a N hodc C(RY);

X2 1a C(RY);

R’ 14 hydro; va
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R2 va R3, cung v6i nguyén tir cacbon ma ching gan vao, tao thanh C3-Cs
xycloalkyl don vong, C4-Cs xycloalkenyl don vong, hoic di vong don vong co tu 4 dén
6 canh; trong d6 mdi C3-Cs xycloalkyl don vong, C4-Ce xycloalkenyl don vong, va di
vong don vong co tu 4 dén 6 canh dugc thé tuy y béng 1, 2, 3, hodc 4 nhém R* duoc chon
ddc lap.

Theo mot sé phuong 4n, X! va X2 1a C(R’); va R’ 1a hydro.
Theo mot sb phuong 4an, X' 1aN; X* 1a C(R%); va R’ 1a hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), trong d6

X! 1a N hoic C(R®);

X% 1a C(R%);

R’ 1a hydro;

R2 va R3, cung v6i nguyén tir cacbon ma chung gan vao, tao thanh Cs-Ce
xycloalkyl don vong, C4-Cs xycloalkenyl don vong, hodc di vong don vong c6 tir 4 dén
6 canh; trong d6 mdi C3-Cs xycloalkyl don vong, Ca-Ce xycloalkenyl don vong, va di
vong don vong co tu 4 dén 6 canh dugc thé tuy y b%mg 1, 2, 3, hodc 4 nhém R* duoc chon
doc lap;

R* ¢ cong thitc (a); trong d6

R* 13 halogen, C1-Cs alkyl, hoac Ci-Cg haloalkyl;

R*" 13 halogen hodc Ci-Cs alkyl;

R* 13 hydro hodc halogen; va

Y 1a C(R*) hodc N; trong d6 R* 1a hydro; va

R 14 hydro hoac halogen.

Theo mét s6 phuong 4n, X! va X? 1a C(R%); va R® 1a hydro.
Theo mét s6 phuong an, X' 1a N; X? 1a C(R®); va R’ 1a hydro.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thire (I), trong d6

X! 1a N hoic C(R®);

X2 1a C(R);

R® 1a hydro;

R! 1a C1-Cg alkyl, hodc R is C3-Cs xycloalkyl dwoc thé tuy ¥ bang 1, 2, 3, hoac 4
nhom R* duogc chon doc lap;
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R2 va R3, cung vé6i nguyén tir cacbon ma ching gan vao, tao thanh C3-Ce
xycloalkyl don vong, Cs-Cs xycloalkenyl don vong, hoac di vong don vong c6 ti 4 dén
6 canh; trong d6 mdi C3-Cs xycloalkyl don vong, Cs-Ce xycloalkenyl don vong, va di
vong don vong co tir 4 dén 6 canh dugc thé tuy y béng 1, 2, 3, hodc 4 nhém R* dugce chon
doc lap;

R* ¢6 cong thirc (a); trong d6

R*1a Ci-Cs alkyl;

R* 1a C;-Cs alkyl;

R*® 12 hydro hodc halogen;

R* 12 hydro; va

Y 1a C(R*); trong d6 R* la hydro; va

R® 1a hydro.

Theo mdt s6 phuong an, X' va X? 1a C(R®); va R’ 1a hydro.
Theo mét s6 phuong an, X' 1a N; X2 1a C(R®); va R’ la hydro.
Theo mot sé phuong an nhu vay, R' 1 C1-Ce alkyl.

Theo mdt s6 phwong an, R! 12 xyclopropyl dugc thé tuy y.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thirc (I), trong do

X! 1a N hodc C(R>);

X?1a C(R%);

R 14 hydro;

R? 1a phenyl, xyclopropyl, xyclopentyl, C1-Cs haloalkyl, hodc Ci1-Cs alkyl trong
6 C1-Cs alkyl duge thé tiry ¥ bing mot phan tir thé dugce chon fir nhém gdm c6 G va —
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl dugc thé tuy ¥ bang 1, 2, 3,
hoic 4 nhém R* dugce chon doc lap; va

R3 1a C1-Cs haloalkyl, Ci-Cs alkyl, hodc xyclopropyl trong do xyclopropyl duoc
thé tuy y béng 1, 2, 3, hoic 4 nhoém R* dugc chon doc 1ap.

Theo mét sé phuong an, X' va X2 1a C(R%); va R 1a hydro.
Theo mét s6 phuong an, X' 1aN; X? 1a C(R?); va R’ 1a hydro.

Theo mot phuong 4n, sang ché dé cap dén hop chat co cong thire (I), trong do

X! 1a N hodc C(R%);

X?1a C(R%);
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R’ 14 hydro;

R? 1a phenyl, xyclopropyl, xyclopentyl, C1-Cs haloalkyl, hoac Ci-Cs alkyl trong
d6 Ci1-Cs alkyl dugc thé tiy ¥ béng mot phan tir thé dugc chon tir nhom gom c6 G2 va—
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl duoc thé tay ¥ bang 1, 2, 3,
hoac 4 nhém R* dugce chon doc 1ap;

R3 1a C;-Cs haloalkyl, Ci-Cs alkyl, hodc xyclopropyl trong do xyclopropyl dugc
thé tuy y br?mg 1,2, 3, hoic 4 nhom R* dugc chon doc 1ap;

R* 14 phenyl, pyridinyl, C3-Cs xycloalkyl don vong, hodc Cs-Ce xycloalkenyl don
vong; trong do mdi R* duoc thé tuy y béng 1, 2, 3, hoic 4 nhém RY duoc chon doc 1ap;
va |

R® 1a hydro.

Theo mot sb phuong 4n, X' va X2 1a C(R®); va R’ 1a hydro.
Theo mot sd phuong an, X' 1aN; X2 1a C(R?); va R’ 1a hydro.

Theo mdt phuong an, sang ché dé cap dén hop chét co cong thuc (1), trong do

X! 1a N hodc C(R%);

X?1a C(R%);

R’ 14 hydro;

R2 14 C;-Cg alkyl trong d6 Ci-Cs alkyl duge thé tiy ¥ bang mot ~OH;

R?1a C1-Cg alkyl;

R* 14 phenyl, pyridinyl, C3-Cs xycloalkyl don vong, hoac Cs-Ce xycloalkenyl don
vong; trong do mdi R* duge thé tuy y bé“mg 1, 2, 3, hodc 4 nhém RY duoc chon doc 1ap;
va

R® 1a hydro.

Theo mdt sb phuong an, X' va X2 1a C(R%); va R® 1a hydro.
Theo mot s6 phuong an, X' 1a N; X? 1a C(R%); va R’ 1a hydro.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thirc (1), trong d6

X!1a C(RY);

X?1a C(R%);

R’ 1a hydro;

R!, R?, vaR?1a Ci-Cs alkyl;

-22-



33527

R* 1a phenyl, pyridinyl, Cs-Cs xycloalkyl don vong, hodac C4-Ce xycloalkenyl don
vong; trong 46 mdi R* duoc thé tuy y béng 1, 2, 3, hoic 4 nhom RY dugc chon doc 1ap;
va

R® 14 hydro.

Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thire (), trong do6

X! 1a N hodc C(R%);

X?1a C(R%);

R’ 14 hydro;

R? 1a phenyl, xyclopropyl, xyclopentyl, C1-C¢ haloalkyl, hoac C1-Cs alkyl trong
d6 C1-Cs alkyl duoc thé tiry ¥ bing mot phin tir thé dugce chon tir nhom gom cd G* va -
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl duogc thé tiy y bang 1, 2, 3,
hoidc 4 nhom R* dugc chon doc lap;

R3 1a C1-Cs haloalkyl, C1-Cs alkyl, hodc xyclopropyl trong d6 xyclopropyl duoc
thé tiy ¥ bang 1, 2, 3, hodc 4 nhém R* dugc chon doc lap;

R* c6 cong thuc (a); va

R 13 hydro hodc halogen.

Theo mot s6 phuong 4an, X' va X2 1a C(R®); va R’ 1a hydro.
Theo mét s& phuong 4n, X' 1a N; X2 1a C(R%); va R® 1a hydro.

Theo mot phuwong 4n, sang ché dé cap dén hop chét co6 cong thire (1), trong d6

X! 1a N hoidc C(R%);

X?1a C(R);

R’ 14 hydro;

R? 1a phenyl, xyclopropyl, xyclopentyl, C1-Cs haloalkyl, hoac C1-Cs alkyl trong
d6 C1-Cs alkyl duoc thé tiry ¥ bing mot phan tir thé dugce chon tir nhom gom cd G* va -
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl dugc thé tuy ¥ bang 1, 2, 3,
hodc 4 nhém R* dugce chon doc 1ap;

R3 1a C1-Cs haloalkyl, C1-Cs alkyl, hodc xyclopropyl trong d6 xyclopropyl duoc
thé tiy ¥ bang 1, 2, 3, hodc 4 nhém R* dugc chon doc 1ép;

R* ¢6 cong thic (a); trong do

R** 14 halogen, C1-Cs alkyl, hodc Ci-Ce haloalkyl;

R*" 13 halogen hodc C1-Cs alkyl;
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R* 13 hydro hoac halogen; va

Y 12 C(R*) hoic N; trong d6 R* 1a hydro; va

R® 13 hydro hodc halogen.

Theo mdt sb phuong 4n, X! va X2 1a C(R®); va R 1a hydro.
Theo mot sé phuong an, X' 14 N; X? 1a C(R%); va R’ 1a hydro.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thire (1), trong do

X! 1a N hoic C(R%);

X%1a C(R);

R’ 12 hydro;

R? 1 phenyl, xyclopropyl, xyclopentyl, C1-Ce haloalkyl, hoac C1-Ce alkyl trong
d6 C1-Cs alkyl duogc thé ty ¥ bing mdt phan tir thé dugc chon tir nhém gdm c6 G va —
OH; va trong d6 mdi phenyl, xyclopropyl, va xyclopentyl dugc thé tuy y bang 1, 2, 3,
hoic 4 nhém R* dugc chon doc 1ap;

R? 1a C1-Cs haloalkyl, Ci-Cs alkyl, hodc xyclopropyl trong do xyclopropyl dugc
thé tiy ¥ bang 1, 2, 3, hodc 4 nhom R* duge chon ddc 14p;

R* c6 cong thuc (a); trong do

R*1a C;-Cs alkyl;

R* 1a Ci-Cs alkyl;

R*® 1a hydro hodc halogen;

R*1a hydro; va

Y 12 C(R*) hodc N; trong d6 R* 1a hydro; va

R 1a hydro hoac halogen.

Theo mot s6 phuong an, X' va X? la C(R%); va R® 1a hydro.
Theo mot s6 phuong an, X' 1a N; X? 1a C(R%); va R> 1a hydro.

Theo mot phuong 4n, sang ché @& cap dén hop chét c6 cong thuc (1), trong do

X' 1a N hodc C(R);

X?1a C(R);

R’ 1a hydro;

R2 13 C1-Cg haloalkyl hogc C1-Cs alkyl trong d6 Ci-Cs alkyl dugc thé ty ¥ bang
mot —OH;

R3 14 C1-Cs haloalkyl hodc Ci-Ce alkyl;
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R* c6 cong thirc (a); trong do6
R* 1a Ci-Cs alkyl;
R* 13 C-C; alkyl;
R*® 13 hydro hoac halogen;
R* 1a hydro; va
Y 12 C(R*) hoic N; trong d6 R* 1a hydro; va
R® 13 hydro hoac halogen.
Theo mét s& phuong an, X' va X2 1a C(R®); va R® 1a hydro.
Theo mét sb phuong 4an, X' 1a N; X? 1a C(R®); va R’ 1a hydro.
Theo mot phuong &n, sang ché dé cap dén hop chét c6 cong thirc (1), trong do
X! 1a N hoic C(R%);
X2 1a C(RY);
R’ 1a hydro;
R! 1a C1-Cs alkyl hodc xyclopropyl ma dugc thé tuy ¥ bﬁng 1, 2, 3, hoac 4 nhom

R* dugc chon ddc 1ap;

lap;

R2 va R%1a C;-Cs alkyl;
R* c6 cong thire (a); trong do
R* 1a C1-C; alkyl;
R* 1a C1-C; alkyl;
R*® 1a hydro hoac halogen;
R* 1a hydro; va
Y 1a C(R*) trong d6 R* 1a hydro; va
R® 13 hydro hoac halogen.
Theo mét s6 phuong 4an, X' va X? 1a C(R%); va R’ 1a hydro.
Theo mdt sb phuong an, X' 1a N; X2 1a C(R%); va R’ 1a hydro.
Theo mot phuong an, sang ché dé cap dén hop chét co cong thuec (I), trong do
X! 1a C(R%);
X2 1a C(RY);
R’ 1a hydro;
R! 1a xyclopropyl ma duoc thé thy ¥ bang 1, 2, 3, hodc 4 nhom R* duge chon doc
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R? vaR?*1a C1-Cg alkyl;
R* ¢6 cong thuc (a); trong do
R*1a Ci-Cs alkyl;
R* 1a C;-Cs alkyl;
R*® 14 hydro hodc halogen;
R* 1a hydro; va
Y 1a C(R*) trong d6 R* 12 hydro; va
R® 12 hydro.
Theo mdt s6 phuong 4n, R* 1a halogen. Theo mot s6 phuong an, R* 1a F.
Theo mot phuong 4n, sang ché @ cap dén hop chét c6 cong thirc (1), trong do
X' 1a N hoic C(RY);
X2 1a C(R);
R’ 1a hydro;
R!, R2vaR?1a C;-Cs alkyl;
R* ¢ cong thure (a); trong do
R 1a C1-Cs alkyl;
R* 1a Ci-Cs alkyl;
R*® 14 hydro hodc halogen;
R* 1a hydro; va
Y 1a C(R*) trong d6 R* 1a hydro; va
R 13 hydro hoac halogen.
Theo mét s& phuong 4n, X' va X? 1a C(R%); va R’ 1a hydro.
Theo mot s6 phuong 4n, X' 14 N; X2 1a C(R); va R’ 1a hydro.
Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thire (I), trong d6
X! 1a C(RY);
X212 C(RY);
R’ 1a hydro;
R!, R?va R?1a Ci-Cs alkyl;
R* c6 cong thuc (a); trong do
R**1a C;-Cs alkyl;
R* 13 C1-Cs alkyl;
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R* la halogen;
R* 13 hydro; va
Y 12 C(R*) trong d6 R* 1a hydro; va
R® 12 hydro.
Theo mot s6 phuong an, R* 14 F.
Theo m6t phuong an, sang ché @ cap dén quy trinh didu ché hop chét c6 cong

thirc (A) trong d6 quy trinh nay chira budc brom hoa hop chét c6 cong thirc (B)

(B) Br(A)

trong d6 PG' 1a nhom bao vé nito; va Rios 1a C1-Ce alkyl.

Theo cac phuong an nhét dinh, PG' duoc chon tir nhém gém c6 p-toluensulfonyl,
benzyl, va 2-(trimetylsilyl)etoxymetyl. Theo cic phuong an nhét dinh, PG' 1a p-
toluensulfonyl.

Theo cac phuong an nhit dinh, Rios 1a etyl.

Hop chat (B) c6 thé dugc brom héa bang cach sir dung tac nhan brom hoa va trong
sw c6 mit cla axit. Theo cac phuong 4n nhét dinh, tic nhan brom héa c6 thé bao gbm, Vi
du nhu, brom hodc N-bromosucxinimit. Theo cac phuong 4n nhit dinh, tac nhan brom
héa 1a N-bromosucxinimit. Vi du vé axit c6 thé bao gdm axit axetic va axit p-
toluensulfonic. Theo cac phuong an nhét dinh, axit 13 axit p-toluensulfonic. Theo cac
phuong 4n nhét dinh, hop chét (B) dugc brom héa bang céch sir dung N-bromosucxinimit
va axit p-toluensulfonic.

Theo cac phuong an nhat dinh, hop chét (B) c6 thé dugc brom hoéa véi hoac khong
v6i su ¢6 mit cua dung moi. Theo cac phuong an nhit dinh, su brom héa duoc thuc hién
trong sw c6 mat cia dung méi. Dung moi co thé bao gdm, vi du nhu, tetrahydrofuran,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-pyrolidon, dimetyl sulfoxit, 1,2-
dimetoxyetan, 1,4-dioxan, axetonitril, xyclopentyl metyl ete, toluen, benzen, rugu fer?-
amyl, ruou fert-butyl, 2-metyltetrahydrofuran, etyl axetat, isopropyl axetat, anisol,

triflotoluen, va dung moi thich hop khac bat ky va dang két hop cua chung. Theo cac
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phuong an nhét dinh, dung moéi 1a tetrahydrofuran. Theo cac phuong an nhat dinh, dung
moi 1a axetonitril.

Theo cac phuong an nhat dinh, hop chét (B) c6 thé dugc brom héa ma khong co
mat dung méi, vi du nhu, hop chét (B) c6 thé dugc phan ung voi brom trong axit axetic
nguyén chét dé tao ra hop chét (A).

Theo cac phuong an nhat dinh, hop chét (B) ¢6 thé dugc brom hoéa & nhiét do tur
khoang 20 °C dén khoang 50 °C. Theo cac phwong 4n nhét dinh, hop chat (B) dugc brom
héa & nhiét d6 tir khoang 20 °C dén khoang 25 °C. Theo cac phuong 4n nhat dinh, hop
chét (B) duoc brom hoa & nhiét d6 bang khoang 25 °C.

Theo mot phuwong an, hop chét (B) dugc phan tmg v&i N-bromosucxinimit trong
su ¢6 mit cua axit p-toluensulfonic dé tao ra hop chét (A).

Theo mot phuwong an, hop chét (B) dugc phan tmg v6i N-bromosucxinimit trong
su ¢6 mit cua axit p-toluensulfonic va tetrahydrofuran dé tao ra hop chét (A).

Theo mot phuong an, hop chét (B) dugc phan tmg v6i N-bromosucxinimit trong
su ¢6 mit cua axit p-toluensulfonic va axetonitril dé tao ra hop chét (A).

Theo mot phuong &n, hop chét (B) dugc phan tmg v&i N-bromosucxinimit trong
su ¢ mat cua axit axetic dé tao ra hop chat (A).

Theo mot phuong 4n, hop chét (B) dugc phan tng v6i N-bromosucxinimit trong
su ¢ mat cua axit p-toluensulfonic va tetrahydrofuran ¢ nhiét 3o khoang 25 °C détaora
hop chit (A).

Theo mot phuong 4n, hop chét (B) dugc phan mg v&i N-bromosucxinimit trong
su ¢6 mit cua axit p-toluensulfonic va axetonitril & nhiét d6 khoang 25 °C dé tao ra hop
chit (A).

Hop chit theo sang ché duoc dat tén bang cach sir dung thuét toan dat tén Name
2015 ctia Advanced Chemical Development hodc thuét toan dat tén Struct=Name dudi
dang mot phan cta CHEMDRAW® ULTRA v. 12.0.2.1076.

Hop chit theo sang ché c6 thé ton tai du6i dang chat ddng phan 1ap thé trong d6
c6 mat tim bit dbi xtmg hodc tam chiral. Cac chat dong phén 14p thé ny 1a "R" hodc "S"
tuy theo cAu hinh cta phan tir thé xung quanh nguyén tit cacbon chiral. Thudt ngtt "R" va
"S" dung trong ban mo td nay la cac cAu hinh nhu duoc xéac dinh trong tai liéu IUPAC

1974 Recommendations for Section E, Fundamental Stereochemistry, in Pure Appl.
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Chem., 1976, 45: 13-30. Sang ché bao ham nhiéu chit dong phén 14p thé khac nhau va
hdn hop ctia chiing va chung duoc bao gdm mdt cach cu thé trong pham vi cua sang ché.
Chat ddng phan lap thé bao gdm chat ddng phan ddi anh va chét dong phan khong d6i
quang, va hon hop cua chét dong phan d6i anh hodc chit dong phan khong d6i quang.
Chét ddng phan lap thé cu thé ctia hop chét theo sang ché c6 thé duoc didu ché bang cach
tong hop tir cac nguyén liéu bit dau c6 trén thi truong ma chira tim bét d6i ximg hodc
tam chiral hodc bang cach diéu ché hdn hop triét quang theo phuwong phip phan giai da
biét 1 d6i v6i ngudi c6 hiéu biét trung binh trong linh vire. Cac phuong phdp phén giai
nay dugc liy vi du béi (1) sw gin cta hdn hop cia chét dong phan d6i anh véi chét phu
trg chiral, su tach ctia hdn hgp thu dugc cla chét ddng phan khong d6i quang bang cach
t41 két tinh hodc sic k¥ va su thoat ra tiry ¥ ctia san pham tinh khiét quang hoc tir chét
phu tro nhu dugc md ta trong Furniss, Hannaford, Smith, and Tatchell, "Vogel's
Textbook of Practical Organic Chemistry", 5th edition (1989), Longman Scientific &
Technical, Essex CM20 2JE, England, hodc (2) su tach truc tiép ctia hon hop cta chét
ddng phan dbi anh quang hoc trén cot sac ky chiral hodc (3) phuong phéap tai két tinh
phén doan.

Hop chét theo sang ché c6 thé ton tai dudi dang chét déng phan cis hodc frans,
trong do phén tir thé trén vong c6 thé duoc gan theo cich ma chung ¢ trén ciing mot phia
clia vong (cis) d6i voi nhau, hodc trén céc phia doi dién ciia vong d6i voi nhau (trans).
Vi du nhu, xyclobutan c6 thé c6 mit & cdu hinh cis hodc trans, va co thé c6 mat duéi
dang chét d6ng phan don 1€ hodc hon hop ctia cac chét ddng phan cis va trans. Cac chat
ddng phan cis hodc frans cu thé cta hop chat theo sang ché c6 thé duge didu ché bang
cach tong hop tir cac nguyén liéu bét dau c6 trén thi truong bang cach sir dung su bién
d61 hitu co chon loc, hodc dugc diéu ché & dang déng phan don 1& bz"mg cach tinh ché hdn
hop cua céac chét ddng phan cis va trans. Phuong phap nay da dugc biét rd ddi voi ngudi
c6 hiéu biét trung binh trong linh vuc, va co thé bao gom su tach cac chét dong phan bang
cach tai két tinh hodc sac ky.

Cén hiéu rang hop chét theo sang ché c6 thé mang cac dang hd bién, ciing nhu 12
cac chat dong phan hinh hoc, va ching cling cAu thanh khia canh ciia sang ché.

Sang ché bao gdm tat ca cac hop chét dwoc gan nhan ddng vi dugc dung c6 cong

thire (I) trong d6 mot hoac nhiéu nguyén tir dugc thay thé bang nguyén tir c6 cung sO
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nguyén tr, nhung nguyén t khdi hodc sé khdi tir nguyén tir khdi hodc sb khdi ma chiém
wu thé trong tu nhién. Vi du vé& cht dong vi thich hop dé bao gom trong hop chét theo
sang ché bao gdm cac chét ddng vi cua hydro, ching han nhu H va *H, cacbon, chang
han nhu ''C, *C va 1C, clo, chang han nhu *¢Cl, flo, chang han nhu '8F, iot, chang han
nhu 1231 va 251, nito, chdng han nhu BN va N, oxy, ching han nhu 0, 170 va 10,
phospho, chang han nhu **P, va luu huynh, chang han nhu *S. Cac hop chit duoc gan
nhan ddng vi nhat dinh c6 cong thirc (I), vi du nhu, cac hop chit két hop dong vi phong
xa, hitu dung trong nghién ciru thudc va/hodc phan b6 md nén. Cac déng vi phong xa
triti, tke la 3H, va cacbon-14, tizc la 'C, déc bigt hitu dung cho muc dich nay nho su két
hop d& dang va phuong thiic phat hién sén c6. Su the bing chit ddng vi ning hon ching
han nhu doteri, st la, 2H, ¢6 thé mang lai céc loi ich trj ligu bat ngudn tir d6 on dinh
chuyén hoa 16n hon, vi du thoi gian ban thai in vivo dugc tang 1én hodc yéu cau liéu lugng
giam di va, do do, ¢6 thé dugc st dung trong mot s6 truong hop. Su thé bf?mg déng \%!
phat positron, chang han nhu ''C, I8F 150 va 13N, ¢6 thé hitu dung trong nghién ctru Chup
Xa Hinh Cit Lop Positron (Positron Emission Topography - PET) dé kiém tra d6 chiém
gif¥ thu thé ndn. Hop chét dugc gan nhan dong vi ¢6 cdng thirc (I) ¢6 thé thuong duogc
didu ché bing cac k¥ thuat thong thuong da biét doi voi nguoi cd hiéu biét trung binh
trong linh vuc hoac béng quy trinh twong tw voi quy trinh da dugc mo ta trong cac Vidu
kém theo bing céch sir dung chét phan (mg dwoc gan nhén dong vi thich hop thay cho
chét phan tmg khong dugc gan nhan da dugc st dung trudce day.

Do d6, hinh v& cong thitc trong ban md ta nay ¢6 thé chi thé hién mot trong s6 cac
dang dong phan triét quang, ddng phan hinh hoc, hoac ddng phan 1ap thé. Cén hiéu rang
sang ché bao ham dang dong phan triét quang, d6ng phan hinh hoc, hodc dbng phan lap
thé bét ky, va hdn hop cta ching, va khong bi giéi han chi ¢ mét dang dong phan triét
quang, ddng phan hinh hoc, hodc déng phan lap thé bét ky duoc st dung trong hinh vé
cong thtrc.

Hop chét vi du c6 cong thirc (I) bao gdm, nhung khong chi gidi han ¢

4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)pyridin-3-yl]-N—
ety1-6-mety1-7-oxo-6,7-dihydro-1H—pyrolo[2,3-I]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphen0xy)-5—(3-hydroxypentan-3-yl)pyridin-3-yl] -N-etyl-
6-mety1—7-ox0-6,7—dihydro-1H—pyrolo[2,3-c]pyridin-2-carboxamit;

-30-



33527

4-[2-(2,6-dimetylphenoxy)—5-(2-hydr0xypr0pan-2-yl)phenyl] -N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxyxyclopent-3-en-1 -yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxyxyclopent-3-en-1 -yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(1 -hydroxyxyclopentyl)pyridin-3-yl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxy-1 -phenylpropyl)pyridin-3-yl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxybutan-2-yl)pyridin-3 -yl]-N-etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo|[2,3 -c]pyridin-2-carboxamit;
4-{2-(2,6-dimetylphenoxy)-5-[1-(4-flophenyl)-1 -hydroxypropyl]pyridin-
3-yl}-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(3-hydroxy-5-metylhexan-3 -yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[5-(1-xyclopentyl-1 -hydroxypropyl)-2-(2,6-dimetylphenoxy)pyridin-3-
yl]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[5-(1-xyclopropyl-1 -hydroxypropyl)-2-(2,6-dimetylphenoxy)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(3-hydroxy-4-metylhexan-3 -yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(3-hydroxy-1-phenylpentan-3 -yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-{2-(2,6-dimetylphenoxy)-5-[1 -(4-flophenyl)-2-hydroxybutan-2-
yl]pyridin-3-yl}-N-etyl-6-metyl-7-o0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;
4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxy-1 -phenyletyl)pyridin-3-yl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
4-{2-(2,6-dimetylphenoxy)-5-[1-(4-flophenyl)-1 -hydroxyetyl]|pyridin-3-
y1}-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
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4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxy-4-metylpentan-2-yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1 H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxy-3 -metylbutan-2-yl)pyridin-3-
yl]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxy-3 -metylpentan-2-yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1 H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxy-4-phenylbutan-2-yl)pyridin-3-
y1]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{2-(2,6-dimetylphenoxy)-5-[1 -(4-flophenyl)-2-hydroxypropan-2-
yl]pyridin-3-yl}-N-etyl-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-{5-[xyclopropyl(4-flophenyl)hydroxymetyl]-2-(2,6-
dimetylphenoxy)pyridin-3-yl} -N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-{5-[xyclopentyl(xyclopropyl)hydroxymetyl]-2-(2,6-
dimetylphenoxy)pyridin-3-yl}-N-etyl-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-{5-[dixyclopropyl(hydroxy)metyl] -2-(2,6-dimetylphenoxy )pyridin-3-
yl}-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-carboxamit;

4-[5-(1-xyclopropyl-1-hydroxy-2-metylpropyl)-2-(2,6-
dimetylphenoxy)pyridin-3-yl] -N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-[5-(1-xyclopropyl-1-hydroxy-2-metylbutyl)-2-(2,6-
dimetylphenoxy)pyridin-3-yl]-N-etyl-6-metyl-7-0x0-6 ,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

N-etyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]phenyl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-[2-(2-clo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-y1]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit;
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4-[2-(2-clo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2-clo-6-metylphenoxy)-5 -(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2',4'-diflo-4-(2-hydroxypropan-2-y1)[1,1 '-biphenyl]-2-yl]-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit;

N-(2,2-diflo-1-metylxyclopropyl)-4- [2-(2,6-dimetylphenoxy)-5-(2-
hydroxypropan-2-yl)pyridin-3-yl]-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
2-carboxamit;

N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2-clo-6-metylphenoxy)-5-(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(2-clo-6-mety1phen0xy)-5-(2-hydr0xypropan—2-yl)pyridin-3 -yl]-6-
metyl-7-oxo0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-
2-carboxamit;

4-[2-(2-clo-6-metylphen0xy)-5-(2-hydr0xypr0pan-2-yl)pyridin-3 -yl]-N-
(2,2-diflo-1-metylxyclopropyl)-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-{2-[2,6-dimetyl-4-(metylsulfanyl)phenoxy]-35 -(2-hydroxypropan-2-
yl)phenyl}-N-etyl-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(2-clo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-metyl-
7-0x0-N-(1,1,1-triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-[2-(2-clo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-(2,2-
diflo-1-metylxyclopropyl)-6-metyl-7-0x0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-

carboxamit;
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N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2- [2-metyl-6-
(triflometyl)phenoxy]pyridin-3-yl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-{5-(2-hydroxypropan-2-yl)-2- [2-metyl-6-(triflometyl)phenoxy|pyridin-
3-yl}-6-metyl-7-ox0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

N-(2,2-diflo-1-metylxyclopropyl)-4-{ 5-(2-hydroxypropan-2-yl)-2-[2-
metyl-6-(triflometyl)phenoxy]pyridin-3 -y1}-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

N-etyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]pyridin-3-yl}-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-
c]]pyridin-2-carboxamit;

4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N—tert-butyl-4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypr0pan-2—
yl)pyridin-3-yl]-6-metyl-7-ox0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-
yl]-N-etyl-6-metyl-7-ox0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]phenyl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-

carboxamit;
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4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-
metyl-7-oxo-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-
2-carboxamit;

4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-yl]-
6-metyl-7-ox0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-
metyl-7-oxo-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-
2-carboxamit;

4-[2-(2-clo-4-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-
yl]-6-metyl-7-0x0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

4-[2-(2-clo—4-ﬂo-6-metylphen0xy)-5-(2-hydroxypropan-2-yl)phenyl] -N-
(2,2-diflo-1 -metylxyclopropyl)-6-metyl-7-0xo0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-(2,2-diflo-1-metylxyclopropyl)-4- [2-(4-flo-2,6-dimetylphenoxy)-5-(2-
hydroxypropan-2-y1)phenyl]—6-mety1-7-ox0-6,7-dihydr0- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-(2,2-diflo-1 -metylxyclopropyl)-4-[2-(4-ﬂo-2,6-dimetylphen0xy)-5-(2-
hydroxypropan-2-yl)pyridin-3 -yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-
2-carboxamit;

- [2-(2—010-4-ﬂo-6-mety1phenoxy)-5-(2-hydr0xypropan—2-y1)pyridin-3 -
y1]-N-(2,2-diflo-1 -metylxyclopropyl)-6-metyl-7-o0x0-6,7-dihydro- 1H-pyrolo[2,3-
c]pyridin-2-carboxamit;

N-(bixyclo[1.1.1]pentan-1 -y1)-4-[2-(2-clo-6-metylphenoxy)-5-(2-
hydroxypropan-2-yl)pyridin-3-yl] -6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-
2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-4-ﬂo-5-(2-hydroxypropan-2-y1)pheny1] -N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-etyl-4- [4—ﬂ0—2-(4-ﬂo-2,6-dimetylphenoxy)—5-(2-hydroxypr0pan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-carboxamit;
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4-[5-(1 ,2-dihydroxypropan-2-yl)-2—(2,6-dimetylphenoxy)phenyl] -N-etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[5 -(2,4-dihydr0xybutan—2-yl)-2-(2,6-dimetylphenoxy)phenyl]—N -etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{5-[(2R)-1,2-dihydroxypropan-2-yl] -2-(2,6-dimetylphenoxy)phenyl} -
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{5-[(25)-1 ,2-dihydroxypr0pan-2-yl]-2-(2,6-dimetylphenoxy)phenyl} -N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{2-[2-(diflometyl)-6-metylphenoxy]-5 -(2-hydroxypropan-2-yl)phenyl } -
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-{2-[2-(diflometyl)-6-metylphenoxy]-5 -(2-hydroxypropan-
2-yl)phenyl}-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(4-bromo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(4-xyano-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{2-[(2,4-dimetylpyridin-3-yl)oxy] -5-(2-hydroxypropan-2-yl)phenyl}-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-(bixyclo[1.1.1]pentan-1 -yl)-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(2-
hydroxypropan-2-yl)phenyl] -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-tert-butyl-4-[3-(2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-
yl)pyridin-2-yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[3 -(2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-yl)pyridin—2-yl] -N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1 -flo-2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1,1, 1-triflo-2-hydroxypropan-
2-yl)pyridin-3-yl]-6-metyl-7-o0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;
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N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1,1,1,3,3 ,3-hexaflo-2-
hydroxypropan-2-yl)pyridin-3-yl] -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
2-carboxamit;

N-etyl-4-[2-(2-flo-6-metylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N—(ds)etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(2-hydr0xypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1 -flo-2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-14 -pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(4-clo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.,3 -c]pyridin-2-carboxamit;

N-etyl-4-{5 -(2-hydroxypropan-2-yl)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]phenyl}-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1,1, 1 -triflo-2-hydroxypropan-
2-yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(1 -flo-2-hydroxypropan-
2-yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(4-clo-2,6-dimetylphenoxy)-5-(1 -flo-2-hydroxypropan-2-yl)phenyl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(2,4-diflophenyl)-5 -(2-hydroxypropan-2-yl)pyridin-3-yl]-N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2- [4-(metansulfonyl)-2,6-
dimetylphenoxy]phenyl}-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-etyl-4-[2-(3-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-ox0-6,7-dihydro-1/ -pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2- [4-(metansulfonyl)-2,6-
dimetylphenoxy|pyridin-3-yl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-

carboxamit;
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N-etyl-4-{5 -(2-hydroxypropan-2-yl)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]pyridin-3-yl}-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-[2-(4-clo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-yl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4- [2-(4-clo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-etyl-4-[3 -(4-flo-2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-
yl)pyridin-2-yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[3-(4-flo-2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-
yl)pyridin-2-yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-{2-[2-(diflometyl)-4-flo-6-metylphenoxy]-5 -(2-hydroxypropan-2-
yl)phenyl}-N-etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(3-clo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2,6-diclo-4-flophenoxy)-5-(2-hydroxypropan-2-
yD)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

4- [2-(2,6-diclo-4-ﬂ0phenoxy)-5-(2-hydroxypropan-2-yl)pyridin-3 -yl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(4-clo-2,6-dimetylphenoxy)-5-(1 -flo-2-hydroxypropan-2-yl)pyridin-
3-yl]-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(4-clo-2,6-dimetylphenoxy)-5-(1-flo-2-hydroxypropan-
2-yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-etyl-4-[2-(3-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxy-4-metylpentan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxy-4-metylpentan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;
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N-etyl-4-{5-(2-hydroxypropan-2-yl)-2- [4-(2-hydroxypropan-2-yl)-2,6-
dimetylphenoxy|phenyl}-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2- [4-(2-hydroxypropan-2-yl)-
2.6-dimetylphenoxy]phenyl}-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit;

4-[2-(3-clo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-yl}-
N-etyl-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-etyl-4- [4-(2-hydroxypr0pan-2-yl)-4'-(triﬂ0metoxy)[ 1,1'-biphenyl]-2-
yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4- [4’,4'-diﬂo-4-(2-hydroxypropan-2-yl)[2‘,3',4',5'-tetrahydro [1,1'-
biphenyl]]-2-yl] -N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-
carboxamit;

4-[2-(4-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit;

N—ety1—4-[4-(2-hydr0xypropan-2-yl)-4'-metyl[2',3‘,4‘,5‘-tetrahydro [1,1'-
biphenyl]]-2-yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(xyclopent-1-en-1 -yl)-5-(2-hydroxypropan-2-yl)phenyl] -N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit;

4-[2-(2-clo-6-metylphenoxy)-5-(1 ,2-dihydroxypropan-2-yl)phenyl]-N-
etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

N-tert-butyl-4-[2-(2-clo-6-metylphenoxy)-5-(1 ,2-dihydroxypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1/ -pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl]-6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit;

N—tert-butyl-4-[2-(2-c10-4-ﬂo-6-metylphenoxy)-5-( 1,2-dihydroxypropan-
2-yl)phenyl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(2-clo-4-flo-6-metylphenoxy)-5-(1 ,2-dihydroxypropan-2-yl)phenyl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit;

4-[2-(4-ﬂ0-2,6—dimety1phenoxy)-5-(2-hydroxypropan-2-y1)pheny1] -N,6-
dimetyl-7-ox0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit;
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N-Xyclopropy1-4-[2-(4-ﬂ0-2,6-dimety1phen0xy)-5-(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1 4 -pyrolo[2,3-c]pyridin-2-carboxamit;

N—etyl-4-[2-(4-ﬂo-2,6-dimetylphen0xy)-5-(1-hydroxyxyclobutyl)phenyl]-
6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit; va

N—ety1-4-[2-(4-ﬂ0-2,6-dimetylphenoxy)-S-(3-hydr0xyoxetan—3—
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-14 -pyrolo[2,3-c]pyridin-2-carboxamit.

Vi du vé cong thirc (I) cling bao gbm:

N—ety1-4-{5-(2-hydroxypropan-2—y1)-2-[4-(2-hydroxypr0pan—2-yl)-2,6-
dimetylphenoxyJpyridin-3-yl}-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit;

N—tert-butyl-4-{5-(2—hydroxypropan-Z-yl)-Z-[4-(2-hydr0xypropan-2-yl)-
2,6-dimety1phenoxy]pyridin—3-yl}-6-mety1-7-ox0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-
2-carboxamit;

4-{5-(1,2-dihydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]phenyl}-N—ety1—6-metyl-7-ox0-6,7-dihydr0-lH-pyr010[2,3-
c]pyridin-2-carboxamit;

N-tert-butyl-4-{5-(1,2-dihydroxypropan-2-yl)-2- [2-metyl-6-
(triflometyl)phenoxy[phenyl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-
carboxamit; |

4-[5—(2,5-dihydroxypentan—2-yl)-2-(4-ﬂo—2,6-dimetylphenoxy)phenyl] -N-
etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit; va

N—ety1-4-[2-(4-ﬂo-2,6—dimetylphenoxy)-5-(4-hydroxyoxan-4-yl)phenyl]-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit.

Hop chat c6 cong thie (I) co thé duoc st dung & dang mubi duoc dung. Cum tir
"mubi duoc dung" c6 nghia la mudi ma, trong pham vi cua danh gia y té hop 1y, thich
hop dé st dung trong sy tiép xtic véi mod cia nguoi va dong vat bac thap ma khong gay
doc, kich thich, dap tng di ung va dang tuong tu qua mbc va tuong xtng voi ti 1€ 1o1
ich/nguy co hop 1y.

Mudi dugc dung duge mo ta trong S. M. Berge et al. J. Pharmaceutical Sciences,

1977, 66: 1-19.
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Hop chét c6 cong thirc (I) c6 thé chira chirc bazo hodc chuc axit, hodc ca hai, va
¢6 thé dugc chuyén ddi thanh muéi duoc dung, khi mudn, bing cach sir dung axit hodc
bazo thich hop. Mubi c6 thé dugce didu ché in situ trong qué trinh phan 13p va tinh ché
cubi cung ctia hop chét theo sang ché.

Vi du vé mudi coéng axit bao gém, nhung khong chi giéi han ¢, axetat, adipat,
alginat, xitrat, aspartat, benzoat, benzensulfonat, bisulfat, butyrat, camphorat,
camphorsulfonat, digluconat, glyxerophosphat, hemisulfat, heptanoat, hexanoat,
fumarat, hydroclorua, hydrobromua, hydroiodua, 2-hydroxyetansulfonat (isothionat),
lactat, malat, maleat, metansulfonat, nicotinat, 2-naphtalensulfonat, oxalat, palmitoat,
pectinat, persulfat, 3-phenylpropionat, picrat, pivalat, propionat, sucxinat, tartrat,
thioxyanat, phosphat, glutamat, bicacbonat, p-toluensulfonat va undecanoat. Ngoai ra,
nhom chita nito bazo c6 thé dwoc tao bic bén bing cac chét nhw alkyl halogenua bac thap
ching han nhu, nhung khong chi gi6i han &, metyl, etyl, propyl, va butyl clorua, bromua
va iodua; dialkyl sulfat nhu dimetyl, dietyl, dibutyl va diamyl sulfat; halogenua mach dai
ching han nhu, nhung khong chi gi¢i han ¢, dexyl, lauryl, myristyl va stearyl clorua,
bromua va iodua; arylalkyl halogenua nhu benzyl va phenetyl bromua va cac chat khac.
Bang cach d6 thu dugc san phém tan trong nudc hodc diu hodc san pham phan tan. Vi
du vé axit ma c6 thé duoc st dung dé tao thanh mubi cong axit dugc dung bao gém axit
v6 co nhu axit clohydric, axit hydrobromic, axit sulfuric, va axit phosphoric va axit hiru
co nhu axit axetic, axit fumaric, axit maleic, axit 4-metylbenzensulfonic, axit sucxinic va
axit xitric.

Mudi cong bazo c6 thé dugc diéu ché in situ trong qua trinh tach va tinh ché cudi
cung cua hop chét theo sang ché bang cach cho gbc chira axit carboxylic phan tng voi
bazo thich hop chéng han nhu, nhung khong chi gié1 han o, hydroxit, cacbonat hodc
bicacbonat ctia cation kim loai dugc dung hodc véi amoniac hodc amin bac mot, bac hai
hoac bac ba hitu co. Mudi dugc dung bao gém, nhung khong chi gidi han 6, cation dua
trén kim loai kidm hodc kim loai kiém tho chang han nhu, nhung khong chi gioi han 6,
cac mudi lithi, natri, kali, canxi, magie va nhom va dang tuong tu va cac cation amoniac
va amin bac bon khong doc bao gém amoni, tetrametylamoni, tetraetylamonti, metylamin,

dimetylamin, trimetylamin, trietylamin, dietylamin, etylamin va dang twong fu. Vi du
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khéc vé amin hitu co hitu dung @ tao thanh mudi cong bazo bao gbm etylendiamin,
etanolamin, dietanolamin, piperidin, piperazin va dang tuong fu.

Thuat ngtr "tién dugc chit dugce dung" hodc "tién dugc chat"nhu dung trong ban
Inéténay,dﬁngdéchiﬁénduqcchﬁtcﬁahqpchétﬂmoséngchérné,Hongphanlvidénh
giay té hop 1y, thich hop dé st dung trong su tiép xtic véi mo cua nguoi va dong vat bac
thdp ma khong gay doc, kich thich, dip ung di img, va dang twong tu qua muc, tuong
ximg véi ti 1 lgi ich/nguy co hop 1, va hiru hiéu dé st dung ching nhu du kién.

Sang ché bao ham hop chét c6 cong thirc (I) duoc tao thanh bang phuong thirc
téng hop hoac duoc tao thanh béng cach bién dbi sinh hoc in vivo cua tién duoc chét.

Hop chét duge md ta trong ban mo ta nay co thé ton tai & dang khong solvat hoa
cling nhu 12 dang solvat hoa, bao gdm dang hydrat hoa, ching han nhu hemi-hydrat. Nhin
chung,dangsohmihéa,véidungrnéiduqcdungchénghanrﬁnrnudcx@xﬁanolﬁongsé
cac dung moi khac 1a twong duong véi dang khong solvat hoa theo muc dich cua sang
ché.

c. Phuong Phép Téng Hop Chung

I{Qpchétduqcrnétéﬁongbénrnéténéy,baogénlhqpchétcécéngthﬁcchung
(I) va cac vi du cu thé, c6 thé dugc diéu ché, vi du nhu, thong qua cac con dudng phin
mg duoc minh hoa trong cac So dd 1-9. Cac bién X!, X2, R!, R%, R3, R* R, RS, R*, R*,
R, R va Y ding trong cac so @6 du6i day c6 nghia nhu néu trong phin Ban chat k§
thuét ciia sing ché va phan M6 ta chi tiét sang ché trir khi ¢6 chi dan khac.

Céc chit viét tit dung trong viéc md ta cac so dd va céc vi du cu thé c6 nghia nhu
sau: DMF la N,N-dimetylformamit, DMSO la dimetyl sulfoxit, psi la pao cho mdi inso
vubng, HPLC la séc ky 16ng hiéu ning cao, va SFC 1a Sic Ky Long Siéu T6i Han.

So d6 1

R1o2

4
R%Xz
+ 7)\( o
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Hop chét c6 cong thirc chung (I) c6 thé duoc diéu ché bang phan Umg cua axit
boronic hoic din xuét ciia chung (vi du, pinacol este) c6 cong thire (1) trong d6 Rior 1a
axit boronic hoic din xuét cia chung (vi du, pinacol este) v61 hop chét co cong thire (2),
trong d6 Ruoz 12 halo (Cl, Br, hoac I) hoac triflat, trong didu kién ghép nbi Suzuki (N.
Miyama and A. Suzuki, Chem. Rev. 1995, 95:2457-2483, J. Organomet. Chem. 1999,
576:147-148). Vi du nhu, phan tmg ghép ndi c6 thé duogc thuc hién trong su c6 mat cua
chat xtic tac paladi va bazo, va tuy ¥ trong su c6 mat ctia phdi tir, va trong dung mdi thich
hop & nhiét d§ tang (tr khoang 60 °C dén khoang 150 °C). Phan tmg c6 thé duge 1am cho
thun loi bang cach chiéu xa vi séng. Vi du vé chét xuc tac paladi bao gdm, nhung khong
chi giéi han o, tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0),
bis(triphenylphosphin)paladi(I) diclorua, va paladi(Il)axetat. Vi du vé bazo thich hop
ma c6 thé dugc st dung bao gém, nhung khong chi giéi han 6, cacbonat hoac phosphat
cua natri, kali, va xesi, va xesi florua. Vi du vé phéi tu thich hop bao gém, nhung khong
chi gi6i han O, 1,3,5,7-tetrametyl-6-pheny1-2,4,8-tri0xa—6-phosphaadamant, 2-
dixyclohexylphosphino-2’,4’,6’—triisopropylbiphenyl (X-phos), va 1,1'-bis(diphenyl-
phosphanyl)feroxen. Vi du khong lam gi¢i han sing ché v& dung méi thich hop bao gdm
metanol, etanol, dimetoxyetan, N,N-dimetylformamit, dimetylsulfoxit, dioxan,
tetrahydrofuran, toluen, va nudc, hoac hdn hop cua chung.

Sy bién dbi twong tyr c6 thé duge thuc hién d6i v6i hop chét c6 cong thire (1) trong
d6 Rio1 1a halo (Cl, Br, hodc I) hoac triflat va hop chét c6 cong thire (2) trong do Rioz la

axit boronic hodc dan xuit cua chung (vi du, pinacol este).
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Hop chét c6 cong thirc (1) c6 thé duoc diéu ché bang cich st dung con dudng
tong hop chung nhu thé hién trong So dd 2. Viéc xtt 1y hop chét c6 cong thirc (3) trong
d6 halo 1a Br, Cl, hoac I, bﬁng 1,1-dimetoxy-N,N-dimetylmetanamin ¢ nhiét do tang (vi
du nhu, & nhiét d6 tir khoang 60 °C dén khoang 100 °C), trong su c6 mat hodc khong co
mit cia bazo, va trong dung moi chéng han nhu, nhung khong chi giéi han 0, N,N-
dimetylformamit, tao ra hop chét c6 cong thuc (4). Vidu vé bazo ma c6 thé duoc st dung
bao gdm, nhung khong chi gidi han ¢, lithi hodc natri metanolat. Su hydro hoa xtc tac
cua (4) trong sw c6 mat cua chit xtc tac chéng han nhu, nhung khong chi gi6i han 0,
Raney-Nickel va duéi khi hydro (khoang 30 psi) va trong dung moi chang han nhu,
nhung khong chi giéi han 6, etyl axetat, & nhiét do khoang nhiét d6 trong phong thuong
tao ra hop chat c6 cong thirc (5). Su bao v€ cua nguyén t0r nito bang nhom bao vé (PG)
chéng han nhu, nhung khoéng chi gi6éi han 0, nhom benzyl, p-tolunesulfonyl, va
(trimetylsilyl)etoxy)metyl co thé duoc tao dan xuat tir phan ing v6i halogenua thich hop,
trong sy c6 mat cua bazo manh chang han nhu, nhung khong chi gi6i han 6, natri hydrua,
d8 tao ra hop chét c6 cong thirc (6). Sw bién doi (6) thanh (7) c6 thé dat dugc bang phan
g v6i alkyl carbonocloridat trong su ¢6 mat cia bazo ching han nhu, nhung khong chi

giGi han &, lithi diisopropylamit. Viée xit 1y (7) bang axit ching han nhu, nhung khéng
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chi gi6i han &, axit clohydric hodc axit hydrobromic va trong dung moi chang han nhu,
nhung khong chi gi6i han &, dioxan hoac nudc, 6 nhiét do tir khoang 40 °C dén khoang
100 °C, tao ra hop chat c6 cong thice (8).

Sy alkyl hoa (8) béng metyl iodua, trong sy c6 mit cua bazo chéng han nhu, nhung
khong chi gi6i han ¢, natri hydrua, xesi cacbonat, hodc kali cacbonat, va trong dung mdi
ching han nhu, nhung khong chi giéi han 6, NN ~dimetylformamit hoac dimetylsulfoxit
& nhiét do tir khoang 0 °C dén khoang 50 °C tao ra hop chat c6 cong thirc (9). Thuy phan
este (9) tao ra axit co cong thirc (1).

Axit ¢6 cong thirc (10) c6 thé duge chuyén doi thanh axit clorua thich hop bang
cach xtt 1y bang oxalyl clorua trong sy c6 mat cua lwong xuc tac cua N,N-
dimetylformamit & khoang nhiét d¢ trong phong, va trong dung méi thich hop chang han
nhu, nhung khong chi gi6i han o, tetrahydrofuran hodc diclometan. Axit clorua thu dugc
c6 thé duoc chuyén hoa thanh amit c6 cong thirc (1) trong do Rior 12 halo bang cach xtr
1y bang amin c6 cong thirc RINH; trong dung moi chang han nhu, nhung khong chi gioi
han ¢, tetrahydrofuran, N, N-dimetylformamit, hodc diclometan ¢ nhiét d6 tor khoang
nhiét do trong phong dén khoang 50 °C, tuy ¥ trong su c6 mat cia bazo chang han nhu,
nhung khong chi gii han ¢, trietylamin, N, N-diisopropyletylamin, hodc kali cacbonat,
va tlly ¥ trong sy c6 mat cua chét xuc tac chang han nhu 4-dimetylaminopyridin.

Theo cach khac, axit c6 cong thic (10) ¢b thé dugc phan Ung v6i amin c6 cong
thirc R'NH, trong dung mdi ching han nhu, nhung khéng chi gi6i han 0, tetrahydrofuran
hodc N,N-dimetylformamit trong sy c6 mat cua chat phan ung ndi chang han nhu 1,1'-
carbonyldiimidazol (CDI), bis(2-0x0-3-oxazolidinyl)phosphinic clorua (BOPCl), 1,3-
dixyclohexylcarbodiimit (DCC), 1,3-dixyclohexylcarbodiimit d& bang polyme (PS-
DCO), O-(7-azabenzotriazol-1-yl)-N,N,N',N‘-tetrametyluroni hexaflophosphat (HATU),
hoac O-benzotriazol-1-yl-N,N,N',N'-tetrametyluroni tetrafloborat (TBTU), trong su c6
mat hodc khong c6 mat cua chat phu trg ghép ndi chang han nhu, nhung khong chi gidi
han &, 1-hydroxy-7-azabenzotriazol (HOAT) hoac 1-hydroxybenzotriazol hydrat
(HOBT). Phan Umg co thé thuong duge thuc hién trong sy 6 mat hoac khong c6 mat cua
bazo ching han nhu, nhung khong chi gidi han o, N-metyl morpholin, trietylamin, hodc

N,N-diisopropyletylamin.
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Viée xir I hop chét c6 cong thirc (1) trong d6 Rior 1a halo bing 4,4,4',4',5,5,5',5'"-
octametyl-2,2'-bi(1,3,2-dioxaborolan) thuong tao ra hop chét co cong thirc (1) trong do
Rio1 1a 4,4,5,5-tetramety1—1,3,2-di0xaborolan-2-y1. Nhin chung, su bién dbi c6 thé duge
1am cho thuén loi bang chat xtic tic paladi chéng han nhu, nhung khong chi gi6i han 6,
tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0), hoac
paladi(IT)axetat, phdi tir thy chon ching han nhu, nhung khong chi giéi han o, 2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl, 2-dixyclohexylphosphino-2',4",6'-
triisopropylbiphenyl (X-phos), orl,1'- bis( diphenylphosphanyl) feroxen, va bazo chang
han nhu, nhung khong chi gi6i han 0, cacbonat, axetat, hodc phosphat ctia natri, kali, va
xesi; va xesi florua. Vi du khong lam gi6i han sang ché vé& dung méi thich hop bao gdm
metanol, dimetoxyetan, N,N-dimetylformamit, dimetylsulfoxit, dioxan, tetrahydrofuran,

va nudc, hodc hon hop cua ching.

Sodo3
0 H R1o4
\N N 0] FW)\XZ .
x L/ * IR
HN=R' Xis 103
Riot R® O
@ Ryo3 = -O-alkyl or R®
(11)
7 H
\N N O
Y
rid R® N HN-R’
(@)
/ \\ =z X2 "
R4C — l
Y R4b X1 N OH
Ra R2 R3

(13)

(14)

Hop chét co cong thirc chung (I) trong do R* ¢6 cong thic (a) cling 6 thé dugc

diéu ché bang con duong thé hién trong So d6 3. Phan tng c6 cong thic (1) trong dé Rio
13 axit boronic hodc dan xuat ctia chung (vi du, pinacol este) v6i hop chat c6 cong thirc
(11), trong d6 Rios 12 halo (CL, Br, hogc 1) hodc triflat, trong diéu kién ghép ndi Suzuki
(N. Miyama and A. Suzuki, Chem. Rev. 1995, 95:2457-2483, J. Organomet. Chem. 1999,
576:147-148), nhu duge md ta & trén, dé tao ra hop chét c6 cdng thie (12). Hop chét c6
cong thure (13) ¢ thé dugc diéu ché bang cach thay thé nguyén tr flo cta cac hop chat
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trung gian (12) bang ruou thich hop (12a). Su thay thé cua nguyén tir flo c6 thé duoc
thuc hién trong dung moi chang han nhu, nhung khong chi gi6i han 6, dimetylsulfoxit,
dimetylformamit, dioxan, hoac tetrahydrofuran va trong sy c6 mat cua bazo chéng han
nhu, nhung khong chi gigi han &, cacbonat cua xesi, kali, hodc natri, hodc natri hydrua,
va & nhiét do tir khoang 40 °C dén khoang 120 °C. Hop chét c6 cong thirc (14) trong do
R2 va R® khéc nhau c6 thé duoc didu ché bing phan (ng ciia hop chat 6 cong thire (13)
trong d6 Rios = R? v6i chat phan tmg Grignard ¢ cong thirc R?MgX trong dung moi
ching han nhu tetrahydrofuran, diete ete, hodc dioxan ¢ khoang nhiét d0 moi truong.
Hop chit ¢6 cong thic (14) trong d6 R?va R3 gidng nhau c6 thé dugc diéu ché bang phan
ung cua hop chit c6 cong thirc (13) trong d6 Rios = Oalkyl v6i hon hai duong luong cua
chat phan tmg Grignard c6 cong thirc R*MgX trong dung moi ching han nhu

tetrahydrofuran, diete ete, hodc dioxan & khoang nhiét d¢ moéi truong.

So do 4
o H
N | N O
Br, | Br, | A7 HN-R!
F CI A e F O\~ e B(OR), (la)
XH‘)\WRW’ X1i)\<OH
RE O R R? R’
o H
(15) (16) ! 17
>N | NG 9 A/R“B(OR)z an
//
xS A a8)
4
R Ay
x,. M _oH
Rs RZ R3

(19)

Hop chit c6 cong thirc chung (I) trong do R* 1a phenyl dugc thé tuy ¥, pyridinyl
duoc thé tuy ¥, hodc C3-Cs xycloalkyl don vong duoc thé tuy v, c6 thé dwoc didu ché
theo So dd 4. Bang cach st dung phan Gng diéu kién néu trong So dd 3, rugu (16) c6 thé
dugc diéu ché tr hop chét c6 cong thirc (15). Phan ing cta hop chét c6 cong thurc (16)
v6i hop chat c6 cong thirc (1a) trong didu kién ghép n6i Suzuki (N. Miyama and A.
Suzuki, Chem. Rev. 1995, 95:2457-2483, J. Organomet. Chem. 1999, 576:147-148), nhu
md ta trong So do 1, tao ra hop chét co cong thirc (17). Sau do hop chat c6 cong thire
(19) ¢6 thé duoc didu ché tir hop chét c6 cong thitc (17) bang phan tng ghép nbi Suzuki
tiép theo voi hop chit c6 cong thirc (18).
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(22)

Hop chét c6 cong thite chung (1) ciing 6 thé duge diéu ché theo So dd 5. Viéc xur
1y hop chét c6 cong thirc (7) bé’mg 4,4,4‘,4',5,5,5‘,5'-octamety1-2,2'-bi(1,3,2—di0xaborolan)
trong diéu kién ghép ndi chéo nhuw md ta trong So dd 2 thuong tao ra hop chét c6 cong
thiec (20). Phan Gmg cua hop chét co cong thire (20) voi hop chét co6 cong thirc (2a) trong
didu kién ghép ndi Suzuki (N. Miyama and A. Suzuki, Chem. Rev. 1995, 95:2457-2483,
J. Organomet. Chem. 1999, 576:147-148), nhu md ta trong So d0 1, tao ra hop chét co
cong thirc (21). Sy thity phan cua este ctia hop chét c6 cong thire (21), cung voi sy loai
b6 di kém ctia nhém bao vé (PG) tao ra hop chét c6 cong thire (22). Sw bién doi clia axit
(22) thanh amit twong tmg c6 cong thire (I) c6 thé dat duoc v6i phan tmg diéu kién nhur

néu trong So 6 2.
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Hop chit co cong thirc chung (2a) c6 thé duoc didu ché nhu mo ta trong So a6 7.
Hop chit ¢6 cong thirc (23) c6 thé dugc este héa trong diéu kién chung da biét dbi véi
nguoi co hiéu biét trung binh trong linh vuc dé tao ra hop chit co cong thirc (15a). Hop
chét c6 cong thuc (24) trong do R* ¢6 cong thitc (a) co thé dugc didu ché bang cach thay
thé nguyén tir Cl hodc F cua cac hop chét trung gian (15a) bang rugu nhu md ta trong So
dd 3. Su ghép néi Suzuki cta (15a) véi axit boronic hodc este thich hop (hodc dan xuét
cua chung) nhu mo ta trong So dd 1. Phan (mg cta (24) v6i khoang hai duong lugng cia
chat phan ing Grignard c6 cong thirc R3MgX tao ra hop chét c6 cong thite (2a) trong do
R2 va R3 gidng nhau.

Sy thity phan este (24) tao ra axit c6 cong thirc (25), ma ¢6 the dwoce xir 1 bang
N,O-dimetylhydroxylamin trong dung moi chang han nhu, nhung khéng chi gioi han 0,
tetrahydrofuran hodc N, N-dimetylformamit trong su 6 mit cua chat phan Gmg nbi chang
han nhu 1,1'-carbonyldiimidazol (CDI), bis(2-0x0-3-oxazolidinyl)phosphinic clorua
(BOPCI), 1,3-dixyclohexylcarbodiimit (DCC), 1,3-dixyclohexylcarbodiimit d& bang
polyme (PS-DCC), O-(7-azabenzotriazol-1-yl)-N,N,N',N' -tetrametyluroni
hexaflophosphat (HATU), hoac O-benzotriazol-1-yl-N,N,N',N'-tetrametyluroni
tetrafloborat (TBTU), trong su ¢6 mat hoac khong c6 mat cia chat phu trg ghép nbi chang
han nhu, nhung khong chi giéi han 6, 1-hydroxy-7-azabenzotriazol (HOAT) hoéc 1-
hydroxybenzotriazol hydrat (HOBT), dé tao ra hop chét c6 cong thirc (26). Phan ng cta
hop chat c6 cong thuc (26) véi chat phan tng Grignard c6 cong thure R3MgX trong dung

moi chéng han nhu tetrahydrofuran, diete ete, hodc dioxan & khoang nhiét @6 moi truong
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tao ra hop chat c6 cong thuc (27). Phan tng cua hop chét c6 cong thirc (27) véi chét phan
umng Grignard c6 cong thurc R*MgX trong dung moi chang han nhu tetrahydrofuran, diete
ete, hodc dioxan & khoang nhiét d6 mdi truong tao ra hop chét c6 cong thuc chung (2a).
So dd 7
NO, NO, NH, Br, |

4 4 4
halo\/kxz R\(j\xz R%xz R# X2
B e _— |

l l |
X, . o. . o. X, . o. X, . OH
17/K”/ alkyl XH)\”/ alkyl 17/KH/ alkyl H)\(
R O R¢ O R¢ O Ré R*R®
27 (28) (29) (2a)

Theo cach khac, hop chét c6 cong thirc chung (2a) ¢6 thé duge diu ché nhu md
ta trong So dd 7. Su bién dbi ciia (27) thanh hop chét (28) ¢6 thé dat duoc bang cach st
dung phan tng diéu kién nhu mo ta trong So dd 4. Sy khtr ctia nhom nitro cua hop chét
c6 cong thirc (28) tao ra amin ¢6 cong thire (29). Hop chét c6 cong thirc chung (2a) co
thé dwoc didu ché tir hop chat (29) trong diéu kién Sandmeyer.

So db 8

Br,l Br,l Bf,'
2> %2 = X2

R?
X4 7)\WF@ XH)W]/Rg H\E
o)

(27) (30) (31)

OH

Theo cach khac, hop chét c6 cong thic chung (2a) trong do6 R? la -CH,0H c6 thé
duoc didu ché nhu md ta trong So dd 8. Phan tmg ciia hop chét co cong thite (27) v6i
chat phan tmg Wittig chang han nhu metyltriphenylphosphoni bromua trong dung moi
chang han nhu nhung khong chi gi6i han ¢ tetrahydrofuran hodc dioxan trong sy ¢6 mat
ctia bazo, ching han nhu nhung khong chi gi6i han ¢ n-butyllithi hodc natri hydrua ¢
nhiét d6 nim trong khoang tir khoang -20 °C dén nhiét d6 méi truong, tao ra hop chat co
cong thirc (30). Su oxy héa cua hop chét co cong thire (30) bang cac chét phan tmg chang
han nhu nhung khong chi gi6i han ¢ kali hexaxyanoferat (IIT) va kali osmat hydrat trong
t6 hop dung moi ching han nhu nhung khong chi giéi han ¢ nu6e va tert-butanol trong
su c6 mat cua bazo chéng han nhu nhung khong chi gi6i han ¢ kali cacbonat hodc natri

cacbonat, tao ra hop chit c6 cong thire (31).
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(32)

Hop chit trung gian (7) cling co thé dugc diéu ché nhu mo ta trong So dd 9 bang
cach halogen hoa hop chét (32). Phan tng c6 thé duoc thuc hién trong su c¢6 mat cua tac
nhan halogen hoa chéng han nhu, nhung khong chi giéi han ¢, N-bromosucxinimit, N-
jodosucxinimit, hodc N-closucxinimit, axit chéng han nhu, nhung khong chi gidi han ¢,
axit p-toluensulofonic, va dung moi ching han nhu, nhung khong chi giéi han o,
tetrahydrofuran va axetonitril.

C6 thé hiéu 1 réng cac so dd téng hop va céc vi du cu thé nhu dugc minh hoa
trong phan vi du téng hop 14 dé minh hoa va khong dugc hicu 1a 1am gi¢i han pham vi
cta sang ché nhu dugc xéac dinh trong cac yéu ciu bao hd kém theo. Tét ca cac su thay
ﬂé,sucéibén,Védangtucngducngcﬁacécphuongphépténghqpvﬁcécviducuthé
duqcbaogénluongphanlvicﬁacécyéucﬁubéoh@.

Céc diéu kién phan tmg t6i uu va thoi gian phan tmg déi voi mbi bude riéng r& c6
thé thay doi tiy thudc vao cac chit phan Gng cu thé duge st dung va phan tir thé c6 mit
trong cac chét phan tmg dugc st dung. Trir khi ¢6 chi dan khac, dung méi, nhiét do va
céc didu kién phan @ng khéac c6 thé dugc chon d& dang béi ngudi c6 hiéu biét trung binh
trong linh vuc. Cac quy trinh cu thé dugc néu trong phan Vi du téng hop. Cac phan ng
c6 thé dugc tac dong theo phuong thirc thong thuong, vi du bang cach loai bo dung méi
tir phan can va dugc tinh ché thém theo phuong phap nhin chung la da biét trong linh vuc
chang han nhu, nhung khong chi giéi han &, tinh thé hoa, chung cét, chiét, tan nho va sac
k. Trir khi duoc mé ta theo cach khac, nguyén liéu bat dau va céc chét phan tng c6 sén
trén thi truong hodc c6 thé dugce didu ché boi ngudi c6 hiu biét trung binh trong linh vyc
tir nguyén lidu c6 san trén thi trudng bang cach sir dung cac phuong phap da duge mo ta
trong tai liéu hoa hoc.

Céc thi nghiém thong thuong, bao gém su van dung thich hgp cua cac diéu kién
phénﬁmg;cécchétthJ&ngvétﬁnhtucﬁacondudngténghop,mgbéovécﬁachﬁchéa

hoc bat ky ma cé thé khong twong thich véi céc diéu kién phan tmg, va su khir bao vé ¢
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diém thich hop trong trinh tu phan g nay cia phuong phép dugc bao gdm trong pham
vi ctia sang ché. Nhom bao vé thich hop va cac phuong phap bao vé va khir bdo v€ cac
phan tir thé khac nhau bang cach sir dung nhom bao vé thich hop nay la da dugc biét 1d
déi véi ngudi c6 hiéu biét trung binh trong linh vyc; vi du vé ching co thé tim thay trong
tai lieu T. Greene and P. Wuts, Protecting Groups in Organic Synthesis (3™ ed.), John
Wiley & Sons, NY (1999), ma dugc két hop & day dé tham khao. Su téng hop cua hop
chit theo sang ché co thé dwoc thuc hién bang cc phuong phap tuong ty nhu cac phuong
phap da duoc mo ta trong cac so d6 tdng hop da duge md ta & trén va trong cac vi du cu
thé.

Nguyén liéu bét dAu, néu khong c6 trén thi trwong, c6 thé duge diéu ché bang cac
quy trinh dugc chon tir cac ky thuét hoéa hoc hiru co tiéu chuén, cac k¥ thuét twong tu voi
su téng hop cuia cac hop chit twong tu vé& mit cAu triic, da biét, hodc cac k¥ thuat tuong
tu vO1 cac so dd di duoc mé ta ¢ trén hodc cac quy trinh da dugc mo ta trong ph?m vi du
téng hop.

Khi dang c6 hoat tinh quang hoc cua hop chét 12 can thiét, c6 thé thu dugc bang
cach thuc hién mot trong cac quy trinh da dugc md ta ¢ day bang cach st dung nguyén
lidu bt dAu c6 hoat tinh quang hoc (duge diéu ché, vi du, bang cach cam lmg bat dbi
ximg ctia buéc phan tmg thich hop), hodc bang cach phan giai hon hop cua cac chét dong
phan lap thé ctia hop chét hoac cac hop chét trung gian bang cach st dung quy trinh tiéu
chuan (chang han nhu tich sac ky, tai két tinh hodc phan giai bang enzym).

Tuong tu, khi chit ddng phan hinh hoc tinh khiét ciia hop chat 1a can thiét, n6 c6
thé duoc didu ché bang cach thyc hién mot trong cac quy trinh néu trén bang cach st
dung chét ddng phan hinh hoc tinh khiét 1am nguyén li¢u bat dau, hodc bang cach phan
giai hdn hop ciia cac chat dong phéan hinh hoc ciia hop chat hodc cac hop chét trung gian
bang cach st dung quy trinh tiéu chuén chang han nhu tich sic ky.

d. Duoc pham

Khi dugc dung lam duoc liéu, hop chat theo sang ché thuong duoc dung ¢ dang
dwoc pham. Dugc pham ndy c6 thé duoc diéu ché theo phuong thic da biét rd trong linh
vuc dugc va chira lugng hiru hi€u dé diéu tri cua hop chét c6 cong thirc (1), hodc mubi

duoc dung cta ching, mot minh hodc hoac két hop véi it nhét 1a mét tac nhan tri liéu bd
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sung, cung voéi chat mang duoc dung. Cum tir "duoc pham" dung dé chi hop phan thich
hop dé dung trong y t& hodc thu y.

Dugc pham ma chira hop cht cé cong thic (I), mdt minh hodc két hop vdi it nhat
12 mdt tac nhan tri lidu bd sung, c6 thé duoc ding cho ddi twong qua dwdng miéng, qua
truc trang, ngoai duong tiéu hoa, trong bé, trong 4m dao, trong mang bung, tai chd (nhu
bé‘mg bdt, thudc m& hozc nhé giot), qua ma hodc dudi dang dich phun miéng hodc mii.
Thuat ngit "dung ngoai dudng tiéu hoa," nhu duge str dung trong ban mo ta nay, dung dé
chi phuwong thirc st dung ma bao gdm trong tinh mach, trong co, trong mang bung, trong
xuong e, dudi da, va tiém va truyén trong khép.

Thuét ngit "chit mang duoc dung" dung trong ban mo ta nay co nghia la chét don,
chét pha lodng, nguyén liéu bao nang hodc chat phu trg ché pham long, ban rén hodc ran
tro, khong doc thudce loai bét ky. Mot s6 vi du vé nguyén li¢u ma co thé dap ung lam chét
mang dugc dung 1a duong ching han nhu, nhung khong chi gii han ¢, lactoza, glucoza
va sucroza; tinh bot chéng han nhu, nhung khong chi gi6i han ¢, tinh bot ngd va tinh bot
khoai tay; xenluloza va dAn xuit ctia nd chéng han nhu, nhung khong chi gidi han &, natri
carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat; tragacan dang bot; mach
nha; gelatin; da talc; ta dugc ching han nhu, nhung khéng chi giéi han ¢, bo ca cao va
sap dan; dau chéng han nhu, nhung khong chi giéi han 6, dau lac, dau hat bong, diu rum,
dau vimg, dau 6 liu, dau ngod va dau dau tuong; glycol, chang han nhu propylen glycol;
este chang han nhu, nhung khong chi giéi han ¢, etyl oleat va etyl laurat; aga; chét dém
chang han nhu, nhung khong chi gi6i han ¢, magie hydroxit va nhém hydroxit; axit
alginic; nudc khong gay sét; nuéc mudi dang truong; dung dich Ringer; ruou etyl, va
dung dich dém phosphat, ciing nhu la céc chit 1am tron tuong thich khong doc khac
chang han nhu, nhung khong chi giéi han &, natri lauryl sulfat va magie stearat, cling nhu
1a chét tao mau, chét giai phong, chét phu, chét tao ngot, chét tao huong vi va chét thom,
chat bao quan va chét chdng oxy héa ciing c6 thé c6 mat trong dugc pham, theo danh gia
cua nguoi bao ché.

Duoc phim dé tiém ngoai dudng tiéu hoa chira dung dich, dich phén tan, huyén
phu hoic nhil twong trong nudc hodc khong trong nudc tiét trung duoc dung cling nhu 1a
bot tiét tring dé hoan nguyén thanh dung dich hodc dich phan tan c6 thé tiém duoc tiét

trung ngay trudc khi s dung. Vidu vé chit mang, chat pha lodng, dung méi hoac ta duoc

-53-



33527

l6ng trong nuée va khong trong nudéce thich hop bao gbm nudc, etanol, rugu da chic
(chéng han nhu glyxerol, propylen glycol, polyetylen glycol va chét twong ty), dau thuc
vét (ching han nhu diu 6 liu), este hitu co c6 thé tiém dugc (ching han nhu etyl oleat)
va hdn hop thich hgp cua chung. D 1éng thich hop ¢6 thé duogc duy tri, vi du, bang cach
st dung nguyén liéu phu ching han nhu lexithin, bang cach duy tri ¢ hat yéu cAu trong
trudng hop dich phan tan va bang cach st dung chit hoat dong bé mit.

Céc hop phan ndy ciing c6 thé chura chét phuy tro chang han nhu chit bao quan,
chét 1am Am, chit nhil twong hoa va chit phan tan. Viéc ngan ngira tdc dong cua vi sinh
vat c6 thé dam bao bang cach bao gdm cac chit khang khuan va chit khang nim khic
nhau, vi du, paraben, clorobutanol, axit phenol sorbic va chét twong tu. Cling ¢6 thé mong
muén 13 bao gdm chat dang truong ching han nhu dudng, natri clorua va chit twong tu.
Su hip thu kéo dai ctia dang duoc chét c6 thé tiém dugc c6 thé duge tao ra bang cach bao
gbm cic chit, ma lam tri hoin su hép thu ching han nhu nhdm monostearat va gelatin.

Trong mot $6 treong hop, dé kéo dai hiéu qua cua thude, co thé mong mudn 1am
cham su hép thu cua thudc tir sy tiém dudi da hodc trong co. Diéu nay c6 thé dugc thuc
hién bing cach sir dung huyén phu 1ong cta nguyén liéu két tinh hodc vo dinh hinh ¢6 do
hoa tan trong nudc kém. Sau d6 toc do hap thu cta thude phy thude vao téc d6 phan ly
ctia 16 ma, dén luot no, ¢o thé phy thudce vao kich thude tinh thé va dang két tinh. Theo
cach khac, su hép thu cham cua dang thude dung ngoai duong tiéu hoéa duge thuc hién
bang cach hoa tan hoac tao huyén phu thudc trong ta duoc 16ng trong dau.

Cac dang vat chira co thé tiém duogc dugc tao ra bi‘mg cach tao thanh chét nén vi
bao nang cua thudc trong polyme cd thé thoai héa sinh hoc chang han nhu polylactit-
polyglycolit. Tuy thudc vao ty 1€ cua thudc voi polyme va ban chét cta polyme cu thé
duoc st dung, tbc do giai phong thubc c6 thé duoc kiém soat. Vi du vé céc polyme cé
thé thoai héa sinh hoc khéc bao gdm poly(orthoeste) va poly(anhydrua). Ché pham tiém
trong vat chira cling duoc didu ché bang cach giam giit thudc trong liposom hoac vi nhil
twong ma tuwong thich v6i mo co thé.

Ché pham tiém c6 thé duoc tiét trung, vi du, bang céch loc qua bo loc gitt lai vi
khu4n hodc bang cich két hop cac chét tiét trung & dang hop phan ran tiét trung ma co
thé duoc hoa tan hodc dugc phén tan trong nudc tiét trung hoac moi trudng co thé tiém

dugc tiét trung khac ngay trude khi st dung.
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Dang li¢u luong rin dé dung qua dudng miéng bao gOm vién nang, vién nén, vién
tron, bot va hat. Theo cac phuong an nhat dinh, dang liéu luong tan c6 thé chaa tir 1%
dén 95% (khdi lwong/khdi lugng) ctia hop chét c6 cong thic 1. Theo cac phuong an nhét
dinh, hop chat c6 cong thirc I ¢6 thé c6 mit ¢ dang lidu luong ran trong khoang tir 5%
dén 70% (khéi lu’ong/khéi luong). O dang licu lwong ran nay, hoat chét ¢6 thé duoc tron
v6i it nhat 13 mot ta dugc hodc chit mang dugc dung, tro, chang han nhu natri xitrat hoac
dicanxi phosphat va/hodc a) chét nhdi hogc chét don chang han nhu tinh bot, lactoza,
sucroza, glucoza, manitol va axit silixic; b) chét gén chéng han nhu
carboxymetylxenluloza, alginat, gelatin, polyvinylpyrolidon, sucroza va keo; c) chat giit
4m ching han nhu glyxerol; d) chit 1am phan huy chang han nhu aga-aga, canxi cacbonat,
tinh bot khoai tiy hodc tinh bot san, axit alginic, céc silicat nhat dinh va natri cacbonat;
e) chét 1am hoa tan chim chéng han nhu parafin; f) chét tang tde hép thu ch'fmg han nhu
hop chét amoni bac bbn; g) chat 1am 4m ching han nhu ruou xetyl va glyxerol
monostearat; h) chét hép thu chéng han nhu cao lanh va sét bentonit va 1) chét 1am tron
chang han nhu d4 talc, canxi stearat, magie stearat, polyetylen glycol ran, natri lauryl
sulfat va hdn hop cta ching. Trong truong hop vién nang, vién nén va vién tron, dang
liéu lwong ciing ¢ thé chira chat dém.

Dugc pham c6 thé & dang lidu don vi. O dang nay ché pham dugc chia nho thanh
céc lidu don vi chira lwong thich hop cta thanh phan hoat tinh. Dang lidu don vi c6 thé
14 ché phém da dong goi, goi nay chira cac lugng roi rac cua ché pham, chang han nhu
vién nén, vién nang, va bot dugc dong goi trong lo nho hoac ampun. Ngoai ra, ban than
dang liéu don vi ¢6 thé 13 vién nang, vién nén, vién nhén, hodc vién thudc hinh thoi, hodc
16 c6 thé 12 s6 lugng thich hop cua dang dong géi bat ky trong cac dang dong goi nay.
Luong cua thanh phﬁn hoat tinh trong ché phém liéu don vi c6 thé duoc thay dbi hoac
didu chinh tir 0,1 mg dén 1000 mg, tir 1 mg dén 100 mg, hofc tir 1% dén 95% (khoi
lwong/khdi lugng) cia lidu don vi, theo g dung cu the va hiéu lyc cua thanh phan hoat
tinh. Dugc phém, néu mubn, c6 thé con chira cac tac nhan tri liéu twong thich khac.

Liéu luong dé dung cho dbi tueong c6 thé duoc xac dinh boi higu qua cua hop chét
cu thé duogc str dung va tinh trang bénh cua d6i twong, ciing nhu la khéi luong co thé
hodac dién tich bé mit co thé cua d6i tuong can diéu tri. Kich thudc cua liéu lwong cling

s& duoc xac dinh boi sy ton tai, ban chat, va muc d6 cua tac dung phu c6 hai bat ky ma
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kém theo viéc st dung hop chit cu thé & dbi tuong cu thé. Trong viéc xac dinh lugng hiru
hiéu cta hop chét dé dung trong viéc diéu tri hodc phong ngira cua 161 loan cAn diéu tri,
béc si c6 thé danh gia cac yéu t6 chang han nhu ham luong trong huyét twong tudn hoan
cua hop chat, 46 doc ctia hop chat, va/hodc su tién trién cua bénh, v.v. Nhin chung, dang
twong duong lidu luong cta hop chit 13 nam trong khoang tir khoang 1 nug/kg dén 100
mg/kg d6i v6i di tugng dién hinh.

Dé stir dung, hop chét c6 cong thic (I) c6 thé duoc dung & tdc d6 duoc xac dinh
boi cac yéu to ma co thé bao gém, nhung khong chi gi6i han &, LDso cua hop chat, bién
dang dugc dong hoc cua hop chét, thudc bi cAdm dung, va tac dung phu cta hop chit &
cac néng d6 khac nhau, nhu duoc ap dung cho khdi lwong va suc khoe chung cua dbi
twong. Viéc dung co thé dugc thuc hién thong qua lidu dung don 1é hoac liéu dung chia
nho.

Hop chit dugc dung trong phuong phap dugc theo sang ché c6 thé dugc dung &
lidu luong ban dAu nim trong khoang tir khoang 0,001 mg/kg dén khoang 100 mg/kg
hang ngay. Theo cac phuong an nhét dinh, khoang gia tri lidu luong hang ngay la tir
khoang 0,1 mg/kg dén khoang 10 mg/kg. Tuy nhién, licu lugng c6 thé duoc thay doi tuy
thudc vao nhu cAu cua doi tuong, mic do nghiém trong cua tinh trang bénh can diéu tri,
va hop chét duoc st dung. Viée xac dinh liéu lugng phu hop d6i v6i tinh huéng cu thé
thuéc vao k§ ning ciia ngudi thuc hanh. Viée didu trj c6 thé duoc bét du bing cac lidu
luong nhé hon, ma nho hon liéu luong t51 vru ctia hop chét. Sau do, liéu luong duoc tang
1én theo céac gia lugng nho dén khi dat dugc hiéu qua t61 wu trong trudng hop do. Dé cho
thuén tién, tong liéu lwong hang ngay c6 thé duoc chia nhé va duoc dung trong ting phém
trong ca ngay, néu mubn.

Hop phan ran thudc loai twong ty cling co thé dugc dung lam chét nh6i trong vién
nang gelatin duoc nhdi cing va mém bang cach sir dung chat mang nay dudi dang lactoza
hodc dudng sita cling nhu 1a polyetylen glycol co khéi luong phan tir cao va chat twong
tu.

Dang liéu luong r4n clia vién nén, vién bao duong, vién nang, vién tron va hat c6
thé duoc didu ché co 16p phi va vo ching han nhu 16p phu trong rudt va 16p phu khac da
biét trong linh vuc didu ché duoc pham. Chung c6 thé tuy y chira chét can quang va cling

¢6 thé 12 hop phan sao cho ching chi giai phéng (c4c) thanh phan hoat tinh, hoéic t6t hon
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13, trong phan nhat dinh ctia duong rudt, tiiy ¥, theo phwong thire tri hoan. Vi du vé hop
ph&nnhﬁngrnécéthéduocs&dungbaog6n1cécchétpobwnevésép.

Hoat chét cling c6 thé & dang vi bao nang, néu thich hop, voi mot hodc nhiéu chét
mang néu trén.

Dang liéu lugng 16ng dé dung qua dudong miéng bao gdm nhil trong, dung dich,
huyén phu, sird va con ngot duge dung. Ngoai cac hoat chat, dang liéu lugng 16ng c6 thé
chtra chét pha lodng tro thuong 1a dugc su dung trong linh vuc chéng han nhu, vi du,
nude hodac dung moi khac, chit 1am hoa tan va chat nhii twong hoa chang han nhu rugu
etyl, rugu isopropyl, etyl cacbonat, etyl axetat, ruou benzyl, benzyl benzoat, propylen
glycol, 1,3-butylen glycol, dimetyl formamit, cac dau (cu thé 13, diu hat bong, dau cay
than cq, dau ngo, dau mam, dau 6 liu, dau thau dau va dau ving), glyxerol, ruou
tetrahydrofurfuryl, polyetylen glycol va este axit béo cua sorbitan va hdon hgp cuia chiing.

Bén canh chét pha lodng tro, hop phan dung qua dudng miéng ciing co thé bao
gbm chét phuy trg ching han nhu chét 1am Am, chét tao nhil twong va chét tao huyén phu,
chét tao ngot, chét tao vi va chét thom.

I{uyén,phﬁ,ngoéihoatchég c6 thé chtra chét tao huyén phu nhw, vi du, ruou
isostearyl dugc etoxyl hoa, polyoxyetylen sorbitol va este cua sorbitan, xenluloza vi két
tinh, nhdm metahydroxit, bentonit, aga-aga, tragacan va hon hop cua chang.

Duoc phém dé dung qua truc trang hoac am dao t5t hon 1a thudc dan ma c6 thé
duoc didu ché bang cach tron hop chét theo sang ché véi chit mang khong kich thich
thich hop hodc cht mang ching han nhu bo ca cao, polyetylen glycol hodc sap dan ma
& thé rin & nhiét do trong phong nhung & thé 1ong & nhiét do co thé va do d6 tan chay
trong khoang tryc trang hodc 4m dao va giai phong hoat chit.

Hop chét c6 cong thuce (I) cling ¢6 thé duoc dung & dang liposom. Liposom thuong
c6 thé c6 ngudn gde tir phospholipit hoac cht lipit khac. Liposom duoc tao thanh bang
thﬂlﬂélénghydmnhéadonldphoécnh@uléprnéduocphﬁnt&mﬁongrn@iuuéngnuéo
Lqﬁtcéthéchuyélhéaduqcvéduqcchépnhénvérnétﬁnhly,khéngdéccékhénéng
tao thanh liposom cé thé duoc sit dung. Duoc phém & dang liposom nay cé thé chira,
ngoai hop chét c6 cong thire (I), chét 1am dn dinh, chat bao quan, ta dugc, va chat tuong
tw. Vi du vé lipit bao gdm, nhung khong chi gidi han &, phospholipit tu nhién va téng
hop va phosphatidyl cholin (lexitin), duge dung riéng 1é hodc cung nhau.
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Phuong phap tao thanh liposom da dugc mo ta, vi du xem trong, Prescott, Ed.,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33
et seq.

Dang liéu lugng dé dung tai chd cua hop chat dugc mo ta trong ban mo ta nay bao
gE")m bot, thude xit, thudc m& va thude xong. Hoat chat ¢6 thé duoc tron trong diéu kién
tiét trung voi chét mang dugc dung va chét bao quan, chit dém hoic chét déy cAn thiét
bat ky ma cd thé duge yéu cau. Ché pham dung cho mét, thubc m& tra mat, bot va dung
dich cling dugc bao ham trong pham vi ctia sang ché.

e. Phuong phap str dung

Hop chét c6 cong thiec (1), hodc mubi dugc dung ctia chiing, va dugc phém chira
hop chét c6 cong thirc (I), hodc mubi dugc dung cta chung, co thé dugc dung cho dbi
tuong mic rdi loan hoic tinh trang bénh dugc diéu bién béng bromodomain. Thuat ngt
"dung" dung dé chi phuwong phép cho hop chét tiép xtic véi dbi tugng. Do d6, hop chat
c6 cong thuc (I) co thé duogc dung béng cach tiém, tirc 13, trong tinh mach, trong co, trong
da, dudi da, trong ta trang, ngoai dudng tiéu hoa, hodc trong mang bung. Ngoai ra, hop
chit dugc mo ta trong ban mo ta nay co thé duge dung bang cach xong, vi du nhu, trong
miii. Ngoai ra, hop chét c6 cong thire (I) c6 thé duoc dung qua da, tai chd, qua ciy ghép,
va qua da. Theo cc phuong 4n nhét dinh, hop chat cta cong thic (I) c6 thé dugc phan
phéi qua duong miéng. Hop chét ciing c6 thé duoc phan phdi qua tryc trang, qua ma,
trong am dao, qua mat, qua andial hoac bﬁng cach bom khi. R6i loan va tinh trang bénh
duoc diéu bién béng bromodomain c6 thé dugc diéu tri theo cach du phong, cép tinh, va
mian tinh bing cach st dung hop chét c6 cong thirc (1), tily theo ban chét cua rdi loan
hodc tinh trang bénh. Thong thuong, vat chi hoac déi twong trong mdi phwong phap 1a
ngudi, mic du dong vét c6 vi khac cling co thé c6 loi tir viéc dung hop chat co c6ng thirc
(M.

"Réi loan hodc tinh trang bénh duoc diéu bién bang bromodomain” déc trung boi
su tham gia cia mot hodc nhiéu bromodomain (vi du, BRD4) trong su khéi dau, su biéu
16 ciia mot hodc nhiéu triéu chimg hodc d4u hiéu bénh, do nghiém trong, hodc su tién
trién cua roi loan hodc tinh trang bénh. Theo do, phan mo ta con boc 1o phuong phap didu
tri bénh ung thu, bao gém, nhung khong chi giéi han ¢, u day than kinh thinh giac, bénh
bach céu cap tinh, bénh bach cau té bao lympho cép tinh, bénh bach cau tiy bao cap tinh
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(bach cau don nhén, nguyén tiiy bao, ung thu tuyén, sarcom mach mau, u té bao hinh sao,
dong tiiy-mono va tién tiy bao), bénh bach cAu té bao T cip tinh, ung thu biéu mé té bao
day, ung thu biéu mé 6ng mat, ung thu bang quang, ung thu ndo, ung thu vu, ung thu
biéu md phé quan, ung thu cd, sarcom sun, u nguyén séng, ung thu biéu mo rau, bénh
bach cAu man tinh, bénh bach cAu té bao lympho man tinh, bénh bach cAu tay bao (bach
cau hat) mén tinh, bénh bach cau tiy xuong man tinh, ung thu rudt két, ung thu két truc
trang, u s héu, ung thu biéu mo nang tuyén, u lympho t& bao B 16n lan toa, cac thay doi
loan ting sinh (loan san va di san), ung thu biéu mo phoi, ung thu ndi mac tr cung,
sarcOm ndi mo, u mang nao that, carxinom biéu mé, chung ting héng-bach cAu, ung thu
thuc quan, ung thu vii duong tinh thu thé estrogen, bénh tang tiéu ciu vo cin, u Ewing,
sarcom xo0, u lympho thé nang, ung thu tinh hoan té bao maim, u than kinh dém, u nguyén
bao dém, sarcom than kinh dém, bénh chudi ning, u nguyén bao mach méu, ung thu gan,
ung thu té bao gan, ung thu tuyén tidn liét khong nhay hormon, sarcém co tron, bénh
bach cAu, sarcom md, ung thu phéi, sarcom ndi md mach bach huyét, sarcom mach bach
huyét, bénh bach cau dong lympho, u lympho (Hodgkin va khong Hodgkin), u &c tinh va
r6i loan tang sinh cua bang quang, vii, rudt két, phéi, budng trimg, tuyén tuy, tuyén tién
lit, da v tir cung, u 4c tinh dang lympho c6 ngudn goc t€ bao T hodc té bao B, bénh
bach cau, u lympho, ung thu biéu mo thé tiy, u nguyén bao tiry, u melanin, u mang nao
tuy, u trung biéu md, da u tuy xuong, bénh bach cau tity, u tiy, sarcom niém, u nguyén
bao thin kinh, ung thu bidu mé dudng gitta NUT (NMC), ung thw phoi té bao khong nho,
u than kinh dém it nhanh, ung thu miéng, sarcom mo tao xuong, ung thu budng trimg,
ung thu tuyén tuy, ung thu tuyén hinh nhi, ung thu bidu m hinh nhd, u tuyén ting, bénh
da hong cau, ung thu tuyén tién liét, ung thu tryc trang, ung thu biéu mé té bao than, u
nguyén bao vdng mac, sarcdm co van, sarcom, ung thu biéu m6 tuyén ba nhon, u tuyén
tinh, ung thu da, ung thu bidu md phdi té bao nho, khéi urdn (ung thu biéu mo va sarcom),
ung thu phéi té bao nhé, ung thu da day, ung thu biéu md té bao vay, u mang hoat dich,
ung thu bidu mé tuyén md héi, ung thu tuyén gidp, bénh tang globulin dai phan tir
Waldenstrém, u tinh hoan, ung thu ti cung va u Wilms. Phwong phap nay chtra budc
dung cho doi twong can ching lwgng hiru hiéu dé didu tri cua hop chét c6 cong thirc (I)

hoic phuong 4n dugc uu tién cua ching, v61 hoac khéong vai chat mang duoc dung.
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Phin mb ta con boc 16 phuong phap didu tri bénh viém, tinh trang viém, va cac
bénh tu mién, bao gdm, nhung khong chi gidi han ¢: bénh Addison, bénh git cp tinh,
viém cot séng dinh khép, bénh hen, chimg vita xo dong mach, bénh Behcet, bénh da
bong nudc, bénh phéi tac ngh&n man tinh (COPD), bénh Crohn, viém da, eczema, viem
déng mach té bao khéng 16, viém cudn tiéu cau than, viém gan, viém tuyén yén, bénh
viém rudt, bénh Kawasaki, viém than luput, da xo cing, viém co tim, viém co, viém than,
ching thai bé manh ghép co quan, viém xuong khép, viém tuyy, viém mang ngoai tim,
viém da dong mach nut, viém phéi, X0 gan mat nguyén phat, benh Véy nén, bénh viém
khép vay nén, viém khép dang thap, viém mang clng mét, viém xo chai duong mat,
nhiém tring huyét, luput ban do hé thong, viém dong mach Takayasu, sdc doc t6, viem
tuyén gidp, bénh tiéu dudng typ I, viém loét dai trang, viém mang bd dao, bach bién,
viém mach, va bénh u hat Wegener. Phuong phéap nay chira budc dung cho dbi tuong cln
chiing lwong hitu higu dé didu tri ctia hop chét c6 cong thire (I) hodc phuong an duge uu
tién cua chiing, véi hoac khong véi chat mang duoc dung.

Phan md ta con boc 16 phuong phap diéu tri bénh than tiéu duong, bénh than ting
huyét 4p, bénh than di kém HIV, viém cudn tiéu cau than, viém than luput, bénh than
TgA, x0 chai cAu than khu tri timg ving, viém cudn tiéu ciu than mang, bénh thay dbi
t41 thidu, bénh than da nang, hodc viém k& dng than. Phuong phap nay chira budce dung
cho dbi twong can chiing luong hitu hiéu dé diéu tri ctia hop chét c6 cong thire (I) hoac
phuong 4n duge vu tién ciia chung, v6i hoac khong véi chit mang dugc dung.

Phan mé ta con boc 106 phuwong phap diéu tri ton thuong hodc bénh hodc tinh trang
bénh than cép tinh, trong do tén thuong hodc bénh hoac tinh trang bénh than cép tinh nay
duoc chon tir nhom gdm cé: bénh than do tai tudi mau sau thiéu mau cuc bo gy ra, bénh
than do phau thuat tim va ph?lu thuat 16n gay ra, bénh than do can thiép dong mach vanh
qua da gy ra, bénh than do chét phong xa can quang gay ra, bénh than do nhiém tring
huyét gay ra, bénh than do viém phoi gay ra, va bénh than do ngd doc thudc gay ra.
Phuong phép nay chtra buéc dung cho dbi twong can ching lugng hitu higu dé diéu tri
ctia hop chét c6 cong thuc (I) hodc phuong an dugc wu tién cua chung, véi hodc khong
v6i chat mang dugc dung.

Phan md ta con boc 10 phuong phap diéu tri bénh hodc tinh trang bénh than mén

tinh, trong d6 bénh hoac tinh trang bénh nay duoc chon tr nhém gém cO: bénh than tieu
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duong, bénh than ting huyét 4p, bénh than di kém HIV, viém cudn tiéu cAu than, viém
than luput, bénh than IgA, xo chai cau than khu tri tirng ving, viém cudn tiéu cau than
mang, bénh thay dbi toi thiéu, bénh than da nang, va viém k& ng than. Phuong phéap nay
chira budc dung cho ddi tuong can chung luong hiru hiéu dé diéu tri cua hop chat c6 cong
thie (1), hodc phuong én dugc wu tién cua ching, voi hoac khong véi chat mang duoc
dung.

Phan md ta con boc 10 phuong phap diéu tri AIDS. Phwong phap nay chira budc
dung cho déi tuong can chiing lwgng hitu hiéu dé didu tri cua hop chat c6 cong thuc (1),
hodc phuong 4n dugc uu tién ctia chung, v6i hoac khong véi chit mang dugc dung.

Theo phuwong an khac, sang ché dé& xut hop chat theo sang ché, hodc dugc pham
chira hop chét theo sang ché, dé sir dung trong y hoc. Theo phwong 4n cu thé, sang ché
dé& xuit hop chét theo sang ché, hodc duoc pham chita hop chat theo sang ché, dé str dung
trong viéc diéu tri bénh hoic 161 loan nhu duwoc mo ta ¢ trén.

Phin mb ta con boc 1 viée st dung hop chat c6 cong thirc (I), hodc mudi duge
dung cua ching dé diéu ché thudc. Thude tiry ¥ c6 thé chua it nhat 1a mot tac nhan tri liéu
b6 sung. Theo mot s6 phuong 4n thudc 14 dé sir dung trong viéc diéu tri bénh va rbi loan
nhu dugc mo ta & trén.

Phin mé ta con boc 16 viée sit dung hop chét theo cong thire (1), hodc mudi duge
dung cua chung dé san xuat thudc dé diéu tri bénh va 161 loan nhu duge md ta & trén.
Thubc tiy ¥ ¢6 thé chira it nhét 13 mt tac nhan trj ligu bo sung.

Hop chét co cong thuec (I) cb thé duoc dung dudi dang hoat chét duy nhat hoic n6
¢6 thé duoc dimg cing véi tac nhan tri liéu khac, bao gdm hop chat khac ma chimg t0
hoat tinh tri li€u giéng hoac tuwong tw va dugc xac dinh 1a an toan va hiru hi¢u dbi véi
viéc ding két hop nay. Thuét nglt "dugc dung cung nhau" c¢6 nghia 1a viéc dung hai hoac
hon hai tac nhan tri liéu khac nhau hodc su diéu tri (vi du, xa tri) ma dugc dung cho doi
tuong trong dugc pham don 1€ hodc trong cac dugc pham riéng r&. Do d6 viéc dung cung
nhaubaogénrﬁécdﬁngcﬁnglﬁccﬁaduocphénldcnléch&ahaihoéchonludtécnhén
tri liéu khac nhau hoac viéc dung hai hoac hon hai duoc phém khac nhau cho cung mot
d6i tuong vao cing thoi diém hodc céc thoi diém khac nhau.

Hop chét theo sang ché co thé dugc dung cung v6i luong hitu hi¢u dé diéu tri cla

it nhAt 12 mot tac nhan tri liéu bd sung dé diéu tri bénh ung thu, trong d6 vi du vé tac nhan
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trj liéu bao gdm, ching han nhu phong xa, chét alkyl hoa, chét trc ché hinh thanh mach,
khang thé, chat chéng chuyén héa, chét chdng phéan bao, chat chéng ting sinh, chat khang
virut, chét (rc ché aurora kinaza, chét rc ché ving khéi dong chét theo chwong trinh (vi
du nhu, Bel-xL, Bel-w va Bfl-1), chit hoat hoa ctia con dudng thu thé gy chét, chét
ché Ber-Abl kinaza, khang thé BiTE (Chét An Khép Té Bao T Piac Hiéu Kép - Bi-
Specific T cell Engager), thé lién hop thudc khang thé, chét cai bién dap tmg sinh hoc,
chét trc ché kinaza phu thudc xyclin, chat Gc ché chu trinh t& bao, chat G ché
xyclooxygenaza-2, DVD (khéng thé mién bién ddi kép), chat e ché thu thé chét tuong
ddng gen gy ung thu virut gay bénh bach cau (ErbB2), chét ic ché yéu t6 sinh truéng,
chét tc ché protein séc nhidt (HSP)-90, chat trc ché histon deaxetylaza (HDAC), liéu
phap hormon, chit mién dich, chét wc ché cua chét e ché cua protein gy chét té bao
theo chuong trinh (IAP), chét khang sinh xen k&, chét trc ché kinaza, chét tic ché kinesin,
chét e ché Jak2, dich dong vat co vua cla chét tc ché rapamyxin, microARN, chét @c
ché kinaza duoc diéu hoa bang tin hiéu ngoai bao duoc hoat hoa boi chét giy nguyén
phén, protein li€n két da hoa tri, thudc khang viém khong steroit (NSAID), chét tic ché
poly ADP (adenosin diphosphat)-riboza polymeraza (PARP), hoa tri liéu platin, chat tic
ché kinaza giéng polo (PIk), chét e ché phosphoinositit-3 kinaza (bromodomain), chat
{rc ché proteosom, chét twong tu purin,chét tuong tu pyrimidin, chit Gc ché thu thé tyrosin
kinaza, alkaloit thuc vat etinoit/deltoit, axit ribonucleic trc ché nhod (siARN), chét e ché
topoisomeraza, chét @rc ché ubiquitin ligaza, va chét tuong tu, va két hop véi it nhét 1a
mot trong cac chit nay.

Khéng thé BiTE 1a khang thé dic hiéu kép ma dinh huéng t€ bao T tAn cong té
bao ung thu bing cach lién két ddng thoi hai té bao nay. Sau d6 té bao T tAn cong té bao
ung thu dich. Vi du vé khang thé BiTE bao gom adecatumumab (Micromet MT201),
blinatumomab (Micromet MT103) va chét twong tur. Khong bi han ché boi Iy thuyét, mot
trong cac co ché ma té bao T gay ra sy chét theo chuong trinh ciia té bao ung thu dich 1a
bang cach xuit bao cac thanh phan hat gdy phan giai té bao, ma bao gém perforin va
granzyme B. Lién quan dén van dé nay, Bel-2 da dugc chiing minh 1a lam suy yéu su xay
ra ctia su chét theo chuong trinh boi ca perforin va granzyme B. DTt liéu nay goiy rang

su rc ché cua Bel-2 ¢ thé 1am ting cuong tac dung gay doc té bao gy ra boi té bao T
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khi nhém dich vio té bao ung thu (V.R. Sutton, D.L. Vaux and J.A. Trapani, J. of
Immunology 1997, 158 (12), 5783).

SiRNA 1a phan t& ¢6 bazo ARN néi sinh hoic nucleotit dugc cai bién hoa hoc. Su
cai bién nay khong lam mét hoat tinh t€ bao, ma hon nita mang lai su 6n dinh ting 1én
va/hodc hiéu luc t& bao ting 1én. Vi du vé su cdi bién hoa hoc bao gdm nhom
phosphorothioat, 2'-deoxynucleotit, ribonucleotit chira 2'-OCH3, 2'-F-ribonucleotit, 2'-
metoxyetyl ribonucleotit, dang két hop cua chung va dang twong tu. siRNA co6 thé c6
chidu dai thay dbi (vi du, 10-200 bp) va cAu tric thay doi (vi du, dang kep toc, soi don/soi
kép, chd phdng, chd nirt/chd cach quang, chd bat cip nham) va duge xir Iy trong té bao
dé tao ra sy lam cAm gen hoat tinh. siRNA so1 kép (dsRNA) co thé co cung sb luong
nucleotit trén mdi soi (dﬁu cut) hodc cac dau bat dbi xtmg (nh6 ra). Sy nho ra cua 1-2
nucleotit c6 thé ¢6 mat trén soi c6 nghia va/hodc sgi dbi nghia, cling nhu 1a c6 mat trén
du 5'- va/ hodc diu 3'- cla soi nhét dinh.

Protein lién két da hoa tri 1a protein lién két chira hai hodc hon hai vi tri lién két
khang nguyén. Protein lién két da hoa tri dugc thiét ké dé c6 ba hodc hon ba vi trf lién
két khang nguyén va thuong khong phai 1a khang thé co trong tu nhién. Thudt ngf
"protein lién két da diic hidu" c6 nghia 1a protein lién két c6 kha nang lién két hai hodc
hon hai dich ¢6 lién quan hodc khong lién quan. Protein lién két mién bién doi kép (DVD)
la protein lién két hoa tri bon hodc da hoa tri protein lién két chtra hai hodc hon hai vi tri
lién két khang nguyén. DVD nay c6 thé 1a don dic higu (tc 13, c6 kha nang lién két mot
khang nguyén) hodc da dac hi¢u (tuc 13, c6 kha nang lién két hai hodc hon hai khang
nguyén). Céac protein lién két DVD chira hai polypeptit DVD chudi niing va hai polypeptit
DVD chudi nhe duoc goi 13 DVD Ig. M&i mét nira ciia DVD Ig gdm c6 polypeptit DVD
chudi ning, polypeptit DVD chubi nhe, va hai vi tri lién két khang nguyén. Mdi vi tri lién
Kbt chira midn bién déi chudi ning va mién bién déi chudi nhe véi tong cong 6 CDR tham
gia vio viée lién két khang nguyén trén mdi vi tri lién két khang nguyén. DVD da dac
hidu bao gdm protein lién két DVD ma lién két DLL4 va VEGF, hodc C-met va EFGR
hoac ErbB3 va EGFR.

Tac nhan alkyl hoa bao gdm altretamin, AMD-473, AP-5280, apaziquon,
bendamustin, brostallicin, busulfan, carboquon, carmustin (BCNU), chlorambucil,

CLORETAZINE® (laromustin, VNP 40101M), xyclophosphamit, decarbazin,
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estramustin, fotemustin, glufosfamit, ifosfamit, KW-2170, lomustin (CCNU),
mafosfamit, melphalan, mitobronitol, mitolactol, nimustin, mu tac nito N-oxit,
ranimustin, temozolomit, thiotepa, TREAN DA® (bendamustin), treosulfan, rofosfamit va
dang tuong tu.

Chét tre ché hinh thanh mach bao gdm chét trc ché tyrosin kinaza (Tie-2) thy thé
dac hiéu mang trong, chét e ché thy thé yéu t ting truéng biéu bi (EGFR), chat e ché
thu thé yéu td ting truéng insulin-2 (IGFR-2), chét trc ché chét nén kim loai proteinaza-
2 (MMP-2), chat trc ché chit nén kim loai proteinaza-9 (MMP-9), chit trc ché thu thé yéu
tb ting truong c ngudn goc tiéu cau (PDGFR), chét twong tu thrombospondin, chat trc
ché tyrosin kinaza thu thé yéu tb tang trudéng ndi mac mach (VEGFR) va chét tuong tu.

Chét chong chuyén héa bao gobm ALIMTA® (pemetrexed dinatri, LY231514,
MTA), 5-azaxitidin, XELODA®™ (capecitabin), carmofur, LEUSTAT® (cladribin),
clofarabin, xytarabin, xytarabin ocfosfat, xytosin arabinosit, decitabin, deferoxamin,
doxifluridin,  eflornithin, EICAR  (5-ethynyl-1-B -D-ribofuranosylimidazol-4-
carboxamit), enocitabin, ethnylxytidin, fludarabin, 5-flouraxin mdt minh hoac két hop
véi leucovorin, GEMZAR® (gemxitabin), hydroxyure, ALKERAN®(melphalan),
mercaptopurin, 6-mercaptopurin ribosit, methotrexat, axit mycophenolic, nelarabin,
nolatrexed, ocfosfat, pelitrexol, pentostatin, raltitrexed, Ribavirin, triapin, trimetrexat, S-
1, tiazofurin, tegafur, TS-1, vidarabin, UFT va dang tuong tu.

Chéat chbng virut bao gdm ritonavir, hydroxycloquin va dang twong tu.

Chét (rc ché Aurora kinaza bao gdbm ABT-348, AZD-1152, MLN-8054, VX-
680,ch5t e ché kinaza dic hiéu Aurora A, chat trc ché kinaza dic hiéu Aurora B va chét
{rc ché pan-aurora kinaza va dang tuwong tu.

Chét Gic ché protein Bel-2 bao gdm AT-101 ((-)gossypol), GENASENSE® (G3139
hoiic oblimersen (oligonucleotit ddi nghia nhim dich Bcl-2)), IP1-194, IPI-565, N-(4-(4-
((4'-clo(1,1'-biphenyl)-2-yl)metyl)piperazin-1 -yl)benzoyl)-4-(((1R)-3-(dimetylamino)-
1-((phenylsulfanyl)metyl)propyl)amino)-3 -nitrobenzensulfonamit) (ABT-737), N-(4-(4-
((2-(4-clophenyl)-5,S-dimetyl-1-xyclohex-l-en-l-yl)metyl)piperazin— 1-yl)benzoyl)-4-
(((1R)-3-(morpholin-4-yl)-1 -((phenylsulfanyl)metyl)propyl)amino)-3-
((triflometyl)sulfonyl)benzensulfonamit (ABT-263), GX-070 (obatoclax) va dang tuong
fur.
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Chét ttc ché Ber-Abl kinaza bao gdm DASATINIB® (BMS-354825), GLEEVEC®
(imatinib) va dang twong tu.

Chét \ic ché CDK bao gdm AZD-5438, BMI-1040, BMS-032, BMS-387, CVT-
2584, flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-
202, R-roscovitin), ZK-304709 va dang tuong tu.

Chét tic ché COX-2 bao gdm ABT-963, ARCOXIA® (etoricoxib), BEXTRA®
(valdecoxib), BMS347070, CELEBREX® (celecoxib), COX-189 (lumiracoxib), CT-3,
DERAMAXX® (deracoxib), JTE-522, 4-metyl-2-(3,4-dimetylphenyl)-1-(4-
sulfamoylphenyl-1H-pyrol), MK-663 (etoricoxib), NS-398, parecoxib, RS-57067, SC-
58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX® (rofecoxib) va dang twong tu.

Chét trc ché EGFR bao gém khang thé EGFR, ABX-EGF, liposom mién dich
khang-EGFR, EGF-vic xin, EMD-7200, ERBITUX" (cetuximab), HR3, khang thé IgA,
IRESSA® (gefitinib), TARCEVA® (erlotinib hodc OSI-774), TP-38, protein dung hop
EGFR, TYKERB® (lapatinib) va dang twong tu.

Chét Gc ché thu thé ErbB2 bao gdm CP-724-714, CI-1033 (canertinib),
HERCEPTIN® (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4, petuzumab),
TAK-165, GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166, dHER2 (vic xin
HER2), APC-8024 (vic xin HER-2), khang thé dic hiéu kép khang-HER/2neu,
B7.her2IgG3, khang thé dic hiéu kép ba chirc ning AS HER2, mAB AR-209, mAB 2B-
1 va dang tuong tu.

Chét tc ché histon deaxetylaza bao gom depsipeptit, LAQ-824, MS-275, trapoxin,
axit suberoylanilit hydroxamic (SAHA), TSA, axit valproic va dang tuong tu.

Chat e ché HSP-90 bao gdm 17-AAG-nab, 17-AAG, CNF-101, CNF-1010,
CNF-2024, 17-DMAG, geldanamyxin, IPI-504, KO0S-953, MYCOGRAB® (khang thé
tai td hop nguoi dbi véi HSP-90), NCS-683664, PU24FC], PU-3, radicicol, SNX-2112,
STA-9090 VER49009 va dang twong tu.

Chét e ché cua chit @c ché cta protein gay chét theo chwong trinh bao gdm
HGS1029, GDC-0145, GDC-0152, LCL-161, LBW-242 va dang tuong ty.

Thé lién hop thudc khang thé bao gdm khang-CD22-MC-MMAF, khang-CD22-
MC-MMAE, khang-CD22-MCC-DM1, CR-011-veMMAE, PSMA-ADC, MEDI-547,
SGN-19Am SGN-35, SGN-75 va chat tuong tu.
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Chét hoat héa cia con dudng thy thé gay chét bao gdm TRAIL, khéng thé hodc
t4c nhan khac ma nhim dich TRAIL hodc thu thé gay chét (vi du, DR4 va DR5) ching
han nhu Apomab, conatumumab, ETR2-STO1, GDC0145, (lexatumumab), HGS-1029,
LBY-135, PRO-1762 va trastuzumab.

Chét trc ché kinesin bao gém chét e ché Eg5 chéng han nhu AZD4877, ARRY -
520: chit @rc ché CENPE chéng han nhu GSK923295A va chét twong tr.

Chét e ché JAK-2 bao gdm CEP-701 (lesaurtinib), XL019 va INCB018424 va
dang tuong tu.

Chét ¢ ché MEK bao gdm ARRY-142886, ARRY-438162 PD-325901, PD-
98059 va dang tuong tu.

Chit tc ché mTOR bao gdm AP-23573, CCI-779, everolimus, RAD-001,
rapamyxin, temsirolimus, chét rc ché TORC1/TORC2 canh tranh ATP, bao gém PI-103,
PP242, PP30, Torin 1 va dang tuong tu.

Thuéc khang viém khong steroit bao gbm AMIGESIC® (salsalat), DOLOBID®
(diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAF EN® (nabumeton),
FELDENE® (piroxicam), kem ibuprofen, ALEVE® (naproxen) va NAPROSYN®
(naproxen), VOLTAREN® (diclofenac), INDOCIN® (indomethaxin), CLINORIL®
(sulindac), TOLECTIN® (tolmetin), LODINE® (etodolac), TORADOL® (ketorolac),
DAYPRO® (oxaprozin) va dang tuong tu.

Chét e ché PDGFR bao gdm C-451, CP-673, CP-868596 va dang tuong tu.

Chét hoa tri lidu platin bao gdm cisplatin, ELOXATIN® (oxaliplatin) eptaplatin,
lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), satraplatin, picoplatin va dang
tuong tu.

Chét e ché kinaza giéng polo bao gbm BI-2536 va dang twong tu.

Chét uc ché phosphoinositit-3 kinaza (PI3K) bao gdm wortmannin, LY294002,
XIL-147, CAL-120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941, BGT226,
BEZ235, XL765 va dang twong tu.

Chét twrong tu thrombospondin bao gom ABT-510, ABT-567, ABT-898, TSP-1
va dang twong tu.

Chét trc ché VEGFR bao gdm AVASTIN® (bevacizumab), ABT-869, AEE-788,
ANGIOZYME™ (ribozym ma uc ché su hinh thanh mach (Ribozyme Pharmaceuticals
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(Boulder, CO.) va Chiron, (Emeryville, CA)), axitinib (AG-13736), AZD-2171, CP-
547,632, IM-862, MACUGEN (pegaptamib), NEXAVARP (sorafenib, BAY43-9006),
pazopanib (GW-786034), vatalanib (PTK-787, ZK-2225 84), SUTENT® (sunitinib, SU-
11248), VEGF trap, ZACTIMA™ (vandetanib, ZD-6474), GA101, ofatumumab, ABT-
806 (mAb-806), khang thé dic hiéu ErbB3, khang thé dac hiéu BSG2, khang thé dac hidu
DLL4 va khang thé dic hiéu C-met, va dang twong tu.

Chét khang sinh bao gbm chat khang sinh xen k& aclarubixin, actinomyxin D,
amrubixin, annamyxin, adriamyxin, BLENOXANE® (bleomyxin), daunorubixin,
CAELYX® hoic MYOCET® (doxorubixin liposom), elsamitruxin, epirbuxin, glarbuixin,
ZAVEDOS® (idarubixin), mitomyxin C, nemorubixin, neocarzinostatin, peplomyxin,
pirarubixin, rebeccamyxin, stimalamer, streptozoxin, VALSTAR® (valrubixin),
zinostatin va dang tuong ftu.

Chét trc ché topoisomeraza bao gdm aclarubixin, 9-aminocamptothexin, amonafit,
amsacrin, becatecarin, belotecan, BN-80915, CAMPTOSAR® (irinotecan hydroclorua),
camptothexin, CARDIOXANE® (dexrazoxin), diflomotecan, edotecarin, ELLENCE®
hoic PHARMORUBICIN® (epirubixin), etoposit, exatecan, 10-hydroxycamptothexin,
gimatecan, lurtotecan, mitoxantron, orathexin, pirarbuxin, pixantron, rubitecan,
sobuzoxan, SN-38, tafluposit, topotecan va dang tuong tu.

Khéng thé bao gbm AVASTIN® (bevacizumab), khang thé dac hiéu CD40,
chTNT-1/B, denosumab, ERBITUX® (xetuximab), HUMAX-CD4® (zanolimumab),
khang thé dic hiéu IGFIR, lintuzumab, PANOREX® (edrecolomab), RENCAREX®
(WX G250), RITUXAN® (rituximab), ticilimumab, trastuzimab, khang thé CD20 typ I
va Il va dang tuong tu.

Tri lidu hormon bao gom ARIMIDEX® (anastrozol), AROMASIN® (exemestan),
arzoxifen, CASODEX® (bicalutamit), CETROTIDE® (xetrorelix), degarelix, deslorelin,
DESOPAN® (trilostan), dexamethason, DROGENIL® (flutamit), EVISTA® (raloxifen),
AFEMA™  (fadrozol), FARESTON® (toremifen), FASLODEX® (fulvestrant),
FEMARA® (letrozol), formestan, glucocorticoit, HECTOROL® (doxercalciferol),
RENAGEL® (sevelamer cacbonat), lasofoxifen, leuprolit axetat, MEGACE®
(megesterol), MIFEPREX® (mifepriston), NILANDRON™ (nilutamit), NOLVADEX®
(tamoxifen xitrat), PLENAXIS™ (abarelix), prednison, PROPECIA® (finasterit),
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rilostan, SUPREFACT® (buserelin), TRELSTAR® (hormon gy giai phong hormon tao
hoang thé (LHRH)), VANTAS® (cdy Histrelin), VETORYLP (trilostan hodc modrastan),
ZOLADEX® (fosrelin, goserelin) va dang tuong tu.

Deltoit va retinoit bao gdm seocalxitol (EB1089, CB1093), lexacalxitrol
(KH1060), fenretinit, PANRETIN® (aliretinoin), ATRAGEN® (tretinoin liposom),
TARGRETIN® (bexaroten), LGD-1550 va dang twong tu.

Chét tic ché PARP bao gdm ABT-888 (veliparib), olaparib, KU-59436, AZD-
2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 va dang tuong ty.

Alkaloit thuc vat bao gém, nhung khong chi giéi han 0, vincristin, vinblastin,
vindesin, vinorelbin va dang twong tu.

Chét trc ché proteasom bao gdm VELCADE® (bortezomib), MG132, NPI-0052,
PR-171 va dang tuong tu.

Vi du vé chat mién dich bao gdm interferon va cac chit ting cuong mién dich
khac. Interferon bao gdm interferon alpha, interferon alpha-2a, interferon alpha-2b,
interferon beta, interferon gamma-la, ACTIMMUNE® (interferon gamma-1b) hoac
interferon gamma-nl, dang két hop cua chiung va dang tuong tu. Tac nhan khac bao gbdm
ALFAFERONE® (IFN-a.), BAM-002 (glutathion oxy hoa), BEROMUNP® (tasonermin),
BEXXAR® (tositumomab), CAMPATH?® (alemtuzumab), CTLA4 (khang nguyén té bao
lympho gay doc té bao 4), decarbazin, denileukin, epratuzumab, GRANOCYTE®
(lenograstim), lentinan, interferon té bao bach cau alpha, imiquimod, MDX-010 (khéng-
CTLA-4), vic xin u melanin, mitumomab, molgramostim, MYLOTARG™
(gemtuzumab ozogamixin), NEUPOGEN® (filgrastim), OncoVAC-CL, OVAREX®
(oregovomab), pemtumomab (Y-muHMFG1), PROVENGE® (sipuleucel-T),
sargaramostim, sizofilan, teceleukin, THERACYS® (Bacillus Calmette-Guerin),
ubenimex, VIRULIZIN® (tri liéu mién dich, Lorus Pharmaceuticals), Z-100 (Chét bac
Hiéu Cua Maruyama (SSM)), WF-10 (Tetraclodecaoxit (TCDO)), PROLEUKIN®
(aldesleukin), ZADAXIN® (thymalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y-
Ibritumomab tiuxetan) va dang tuwong tu.

Céc chét cai bién dap tmg sinh hoc 1a céc tac nhan ma cai bién co ché bao vé cua
sinh vat séng hodc déap ung sinh hoc, chéng han nhu sy séng sot, su sinh truong hodc su

biat héa cuia té bao md dé dinh huéng ching dé c6 hoat tinh khang khoi u va bao gom
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krestin, lentinan, sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex va dang tuong
tu.

Chét twong ty pyrimidin bao gdm xytarabin (ara C hodc arabinosit C), xytosin
arabinosit, doxifluridin, FLUDARA® (fludarabin), 5-FU (5-flouraxin), floxuridin,
GEMZAR® (gemxitabin), TOMUDEX® (ratitrexed), TROXATYL™ (triaxetyluridin
troxaxitabin) va dang tuong tu.

Chéat tuong tu purin bao gdbm LANVIS® (thioguanin) va PURI-NETHOL®
(mercaptopurin).

Chit chéng phan bao bao gdm batabulin, epothilon D (KOS-862), N-(2-((4-
hydroxyphenyl)amino)pyridin-3-yl)-4-metoxybenzensulfonamit, ixabepilon (BMS
247550), paclitaxel, TAXOTERE® (doxetaxel), PNU100940 (109881), patupilon, XRP-
9881 (larotaxel), vinflunin, ZK-EPO (epothilon téng hop) va dang twong tu.

ChAt e ché ubiquitin ligaza bao gdm chit @c ché MDM2, chang han nhu nutlin,
chét @tc ché NEDDS chéng han nhu MLN4924 va dang tuong tu.

Hop chét theo sang ché ciing c6 thé dugc st dung dudi dang liéu phép xa tri birc
xa lam tang cuong hidu qua cua liéu phap xa tri. Vi du vé liéu phap xa tri bao gdm lidu
phép xa tri chum bén ngoai, xa tri chiéu ngoai, xa tri 4p sat va xja tri ngudn kin, khong
kin va dang tuong tu.

Ngodi ra, hop chét cé cong thirc (I) ¢6 thé dugc két hop véi tic nhan hoéa tri liu
khac ching han nhu ABRAXANE™ (ABI-007), ABT-100 (chat tic ché farnesyl
transferaza), ADVEXIN® (vic xin Ad5CMV-p53), ALTOCOR® hoic MEVACOR®
(lovastatin), AMPLIGEN® (poly I:poly C12U, ARN téng hop), APTOSYN® (exisulind),
AREDIA® (axit pamidronic), arglabin, L-asparaginaza, atamestan (1-metyl-3,17-dion-
androsta-1,4-dien), AVAGE® (tazaroten), AVE-8062 (dan xuit combreastatin) BEC2
(mitumomab), cachectin hodc cachexin (véu t6 hoai tr khéi u), canvaxin (vac xin),
CEAVAC® (vic xin ung thw), CELEUK® (celmoleukin), CEPLENE® (histamin
dihydroclorua), CERVARIX® (vic xin virut papilloma & nguoi), CHOP® (C:
CYTOXAN® (xyclophosphamit); H: ADRIAMYCIN® (hydroxydoxorubixin); O:
Vineristin (ONCOVIN®); P: prednison), CYPAT™ (xyproteron axetat), combrestatin
A4P, DAB(389)EGF (mién xtic tac va chuyén vi cia doc t6 bach hau dung hop qua cau

néi His-Ala v6i yéu tb ting trudng biéu bi & nguoi) hoac TransMID-107R™ (doc t6 bach

-69-



33527

hﬁu), dacarbazin, dactinomyxin, axit 5,6-dimetylxanthenon-4-axetic (DMXAA),
eniluraxin, EVIZON™ (squalamin lactat), DIMERICINE® (lotion liposom T4N5),
discodermolit, DX-8951f (exatecan mesylat), enzastaurin, EPO906 (epithilon B),
GARDASIL® (véc xin tai t& hop virut papilloma & ngudi héa tri bon (Typ 6, 11, 16, 18)),
GASTRIMMUNE®, GENASENSE®, GMK (véc xin lién hop gangliosit), GVAX® (vic
xin ung thu tuyén tién 1iét), halofuginon, histerelin, hydroxycarbamit, axit ibandronic,
IGN-101, TL-13-PE38, IL-13-PE38QQR (xintredekin besudotox), ngoai doc t6 1L-13-
pseudomonas, interferon-a, interferon-v, JUNOVANT™ hoic MEPACT™ (mifamurtit),
Jonafarnib,  5,10-metylentetrahydrofolat,  miltefosin (hexadexylphosphocholin),
NEOVASTAT®(AE-941), NEUTREXIN® (trimetrexat —glucuronat), NIPENT®
(pentostatin), ONCONASE® (enzym ribonucleaza), ONCOPHAGE?® (diéu tri véc xin u
melanin), ONCOVAX® (vic xin IL-2), ORATHECIN™ (rubitecan), OSIDEM® (thudc
té bao dua trén khang thé), OVAREX® MAD (khang thé don dong & chudt), paclitaxel,
PANDIMEX™ (aglycon saponin tir nhan sam chura 20(S)protopanaxadiol (aPPD) va
20(S)protopanaxatriol (aPPT)), panitumumab, PANVAC®-VF (vic xin ung thu nghién
ciu), pegaspargaza, PEG Interferon A, phenoxodiol, procarbazin, rebimastat,
REMOVAB® (catumaxomab), REVLIMID® (lenalidomit), RSR13 (efaproxiral),
SOMATULINE® LA (lanreotit), SORIATANE® (axitretin), staurosporin (Streptomyces
staurospores), talabostat (PT100), TARGRETIN® (bexaroten), TAXOPREXIN® (DHA-
paclitaxel), TELCYTA® (canfosfamit, TLK286), temilifen, TEMODAR® (temozolomit),
tesmilifen, thalidomit, THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-dihydro-6-
metyl-4-oxo0-5-(4-pyridylthio)quinazolin dihydroclorua), TNFERADE™ (vat truyén
adeno: Chat mang ADN chira gen déi v6i yéu t6 hoai tir khi u-0), TRACLEER™ hodc
ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrin, TRISENOX® (arsen trioxit),
VIRULIZIN®, ukrain (dan xudt cua alkaloit tir cAy hoang lién 16n), vitaxin (khang thé
khang-alphavbeta3), XCYTRIN® (motexafin gadolinium), XINLAY™ (atrasentan),
XYOTAX™  (paclitaxel poliglumex), YONDELIS® (trabectedin), ZD-6126,
ZINECARD® (dexrazoxan), ZOMETA® (axit zolendronic), zorubixin va dang tuong tu.

Hop chét theo sang ché ciing ¢6 thé duoc ding cung véi lugng hiru higu dé didu
tri cua it nhét 1a mot tac nhan tri lidu bd sung dé diéu tri bénh hogc tinh trang bénh viem,

hoac bénh tu mién, trong d6 vi du vé cac tic nhén nay bao gom, chang han nhu
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methotrexat, 6-mercaptopurin, azathioprin sulphasalazin, mesalazin, olsalazin cloquinin/
hydroxycloquin, pencillamin, aurothiomalat (trong co va qua miéng), azathioprin,
cochixin, corticosteroit (qua miéng, xdng va tiém cuc bd), chét chu van thu thé hé giao
cam beta-2 (salbutamol, terbutalin, salmeteral), xanthin (theophyllin, aminophyllin),
cromoglycat, nedocromil, ketotifen, ipratropium va oxitropium, xyclosporin, FK506,
rapamyxin, mycophenolat mofetil, leflunomit, NSAID, vi du nhu, ibuprofen,
corticosteroit chéng han nhu prednisolon, chét e ché phosphodiesteraza, chat chu van
adensosin, chat chéng huyét khdi, chat e ché bo thé, chat giy tiét adrenalin, chat giy
can trd viéc truyén tin hiéu béng xytokin tién viém chéng han nhu TNFo hodc IL-1 (vi
du, chét trc ché NIK, IKK, p38 hoic MAP kinaza), chét rc ché enzym chuyén hoa IL-1,
chét tc ché tin hiéu té bao T chéng han nhu chit e ché kinaza, chét trc ché kim loai
proteinaza, sulfasalazin, 6-mercaptopurin, chét wc ché enzym chuyén hoa angiotensin,
thu thé xytokin hoa tan va dAn xuét cta chung (vi du thu thé p55 hoac p75 TNF hoa tan
va din xuét p7STNFRIgG (etanercept) va pSSTNFRIgG (Lenercept), sIL-1RI, sIL-1RIL,
sIL-6R), xytokin khang viém (vi du IL-4, IL-10, IL-11, IL-13 va TGF ), celecoxib, axit
folic, hydroxycloquin sulfat, rofecoxib, etanercept, infliximab, naproxen, valdecoxib,
sulfasalazin, metylprednisolon, meloxicam, metylprednisolon axetat, vang natri
thiomalat, aspirin, triamxinolon axetonit, propoxyphen napsylat/apap, folat, nabumeton,
diclofenac, piroxicam, etodolac, diclofenac natri, oxaprozin, oxycodon HCl, hydrocodon
bitartrate/apap, diclofenac natri/misoprostol, fentanyl, anakinra, tramadol HCI, salsalat,
sulindac, xyanocobalamin/fa/pyridoxin, axetaminophen, alendronat natri, prednisolon,
morphin sulfat, lidocain hydroclorua, indomethaxin, glucosamin sulf/chondroitin,
amitriptylin  HCl, sulfadiazin, oxycodon HCl/axetaminophen, olopatadin HCl
misoprostol, naproxen natri, omeprazol, xyclophosphamit, rituximab, IL-1 TRAP, MRA,
CTLAA4-IG, IL-18 BP, khang-IL-12, khang-IL 15, BIRB-796, SCIO-469, VX-702, AMG-
548, VX-740, Roflumilast, IC-485, CDC-801, chat cha van SIP1 (chang han nhu
FTY720), chit tc ché ho PKC (chang han nhu Ruboxistaurin hodc AEB-071) va
Mesopram. Theo cac phuong an nhat dinh, dang két hop bao gom methotrexat hodc
leflunomit va trong céac trudng hop viém khép dang thp trung binh hodc nghiém trong,

xyclosporin va khang thé khang-TNF nhu néu trén.
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Vi du khéng 1am gii han séng ché vé tac nhan tri lidu d6i v6i bénh viém rudt ma
hop chét c6 cong thuc (I) co thé dugc ddng st dung v6i nho bao gdm céc tac nhan tri liéu
sau day: budenosit; yéu t6 phat trién biéu bi; corticosteroit; xyclosporin, sulfasalazin;
aminosalixylat; 6-mercaptopurin; azathioprin; metronidazol; chét e ché lipoxygenaza;
mesalamin; olsalazin; balsalazit; chét chéng oxy hoa; chét trc ché thromboxan; chét d6i
khang thu thé IL-1; khang thé don dong khang-1L-1 B; khang thé don dong khang-IL-6;
yéu t6 sinh truong; chat trc ché elastaza; hop chét pyridinyl-imidazol; khang thé hoic
chét d6i khang ciia xytokin hodc yéu t6 sinh truong cia nguoi khac, vi du nhw, TNF, LT,
IL-1, IL-2, IL-6, IL-7, IL-8, IL-12, IL-15, IL-16, IL-23, EMAP-II, GM-CSF, FGF, va
PDGF; phan tir bé mit t& bao chang han nhu CD2, CD3, CD4, CD8, CD25, CD28, CD30,
CD40, CD45, CD69, CD90 hoac phéi tr ctia chiing; methotrexat; xyclosporin; FK506;
rapamyxin; mycophenolat mofetil; leflunomit; NSAID, vi du nhu, ibuprofen;
corticosteroit chang han nhu prednisolon; chét e ché phosphodiesteraza; chét chu van
adenosin; chat chéng huyét khéi; chit e ché bd thé; chat gy tiét adrenalin; chit gy can
tré viéc truyén tin hiéu béng xytokin tién viém chéng han nhu TNFa hodc IL-1 (vi du
chat rc ché NIK, IKK, hoic MAP kinaza); chét tc ché enzym chuyén hoa IL-1 (3; chét
trc ché enzym chuyén hoa TNFa; chit trc ché truyén tin hi¢u té bao T ching han nhu chét
tc ché kinaza; chit tc ché kim loai proteinaza; sulfasalazin, azathioprin; ©6-
mercaptopurin; chit rc ché enzym chuyén hoa angiotensin; thu thé xytokin hoa tan va
din xuét ctia ching (vi du thy thé p55 hodc p75 TNF hoa tan, sIL-1RI, sIL-1RIL sIL-6R)
va xytokin khang viém (vi du IL-4, IL-10, IL-11, IL-13 va TGF B). Vi du uu tién vé tac
nhan trj liéu di v6i bénh Crohn ma hop chat c6 cong thir (I) ¢6 thé dwoc két hop voi
bao gdm céc tac nhan tri liéu sau day: chét dbi khang TNF, vi du nhu, khang thé khang-
TNF, D2E7 (adalimumab), CA2 (infliximab), CDP 571, cdu tric TNFR-Ig,
(p75TNFRIgG (etanercept) va chit trc ché pSSTNFRIgG (LENERCEPT™) va chat trc
ché PDE4. Hop chat c6 cong thic (I) ¢6 thé duogc két hop véi corticosteroit, vi du nhu,
budenosit va dexamethason; sulfasalazin, axit 5-aminosalixylic; olsalazin; va chét gay
can tro su téng hop hodc hoat dong cua xytokin tién viém chéng han nhu IL-1, vi du nhu,
cht rc ché enzym chuyén hoa IL-1 B va IL-1ra; chat e ché truyén tin hiéu té bao T, vi
du nhu, chét tc ché tyrosin kinaza; 6-mercaptopurin; IL-11; mesalamin; prednison;

azathioprin;  mercaptopurin;  infliximab;  metylprednisolon natri  sucxinat;
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diphenoxylat/atrop sulfat; loperamit hydroclorua; methotrexat; omeprazol; folat;
ciprofloxaxin/dextroza-nudc; hydrocodon bitartrat/apap; tetraxyclin hydroclorua;
fluoxinonit; metronidazol; thimerosal/axit boric; cholestyramin/sucroza; ciprofloxaxin
hydroclorua; hyosxyamin sulfat; meperidin hydroclorua; midazolam hydroclorua;
oxycodon HClaxetaminophen;  promethazin  hydroclorua; natri  phosphat;
sulfamethoxazol/trimethoprim;  xelecoxib; polycarbophil; ~propoxyphen napsylat;
hydrocortison; multivitamin; balsalazit dinatri; codein phosphat/apap; colesevelam HCI;
xyanocobalamin; axit folic; levofloxaxin; metylprednisolon; natalizumab va interferon-
gamma.

Vi du khong 1am gi6i han sang ché v tac nhan tri lidu doi vi da xo cimg ma hop
chét co cong thirc (I) co thé dugc déng str dung voi bao gém cac tac nhan tri liéu sau day:
corticosteroit;  prednisolon;  metylprednisolon;  azathioprin; xyclophosphamit;
xyclosporin; methotrexat; 4-aminopyridin; tizanidin; interferon- B la (AVONEX®;
Biogen); interferon- B 1b (BETASERON®; Chiron/Berlex); interferon o-n3) (Interferon
Sciences/Fujimoto), interferon-o. (Alfa Wassermann/J&J), interferon 8 1A-IF
(Serono/Inhale Therapeutics), Peginterferon o 2b (Enzon/ Schering-Plough), Copolymer
1 (Cop-1; COPAXONE®; Teva Pharmaceutical Industries, Inc.); oxy ap suit cao;
globulin midn dich trong tinh mach; cladribin; khang thé hodc chat doi khang cua xytokin
hodc yéu t6 sinh truéng cua ngudi khac va thy thé cua ching, vi du nhw, TNF, LT, IL-1,
IL-2, IL-6, IL-7, IL-8, IL-12, IL-23, IL-15, IL-16, EMAP-II, GM-CSF, FGF, va PDGEF.
Hop chét co cong thire (I) ¢ thé dugc két hop voi khang thé d6i v6i phan tir bé mit té
bao ching han nhu CD2, CD3, CD4, CD8, CD19, CD20, CD25, CD28, CD30, CDA40,
CD45, CD69, CD80, CD86, CD90 hoac phéi tir ctia chung. Hop chét co cong thire (1)
ciing c6 thé duoc két hop véi cac chét chang han nhu methotrexat, xyclosporin, FK506,
rapamyxin, mycophenolat mofetil, leflunomit, chét chu van S1P1, NSAID, vi du nhu,
ibuprofen, corticosteroit chang han nhu prednisolon, chét e ché phosphodiesteraza, chat
chil van adensosin, chit chéng huyét khéi, chit e ché bd thé, chat gy tiét adrenalin,
chét giy can tro viéc truyén tin hiéu bang xytokin tién viém chang han nhu TNFa hodc
TL-1 (vi du, chit @ic ché NIK, IKK, p38 hoic MAP kinaza), chét (ic ché enzym chuyén
hoa TL-1 B, chit tic ché TACE, chét trc ché viéc truyén tin hiéu té bao T chang han nhu

chat uc ché kinaza, chat (ic ché kim loai proteinaza, sulfasalazin, azathioprin, 6-
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mercaptopurin, chit trc ché enzym chuyén hoa angiotensin, thu thé xytokin hoa tan va
din xuit ciia ching (vi du thy thé p55 hodc p75 TNF hoa tan, sIL-1RI, sIL-1RIL, sIL-6R)
va xytokin khéng viém (vi du IL-4, IL-10, IL-13 va TGF B).

Hop chét c6 cong thie (I) cling ¢6 thé duoc dong st dung v6i cac chat, chang han
nhu alemtuzumab, dronabinol, daclizumab, mitoxantron, xaliproden hydroclorua,
fampridin, glatiramer axetat, natalizumab, sinnabidol, a-immunokin NNSO3, ABR-
215062, AnergiX.MS, chat dbi khang thu thé chemokin, BBR-2778, calagualin, CPI-
1189, LEM (mitoxantron dugc bao nang béng liposom), THC.CBD (chét chu van
cannabinoit), MBP-8298, mesopram (PDE4 inhibitor), MNA-715, khang thé khang-thu
thé 1L-6, neurovax, pirfenidon allotrap 1258 (RDP-1258), sTNF-RI, talampanel,
teriflunomit, TGF-beta2, tiplimotit, chat di khang VLA-4 (vi du nhu, TR-14035, VLA4
Ultrahaler, Antegran-ELAN/Biogen), chét d6i khang interferon gamma va chét chil van
IL-4.

Vi du khong 1am gi6i han sang ché v& tac nhan tri liéu ddi véi viém cdt song dinh
khép ma hop chét c6 cong thire (1) ¢o thé dugc dong st dung véi bao gdm cac tic nhin
tri liéu sau day: ibuprofen, diclofenac, misoprostol, naproxen, meloxicam, indomethaxin,
diclofenac, xelecoxib, rofecoxib, sulfasalazin, methotrexat, azathioprin, minoxyclin,
prednison, va khang thé khang-TNF, D2E7 (HUMIRA®), CA2 (infliximab), CDP 571,
cAu tric TNFR-Ig, (p75TNFRIgG (ENBREL®) va p55TNFRIgG (LENERCEPT®).

Vi du khong lam giéi han sang ché vé tic nhan tri liéu d6i v6i bénh hen ma hop
chét co cong thirc (I) co thé dugc dong str dung voi bao gdm cac tic nhan tri liéu sau day:
albuterol, salmeterol/fluticason, montelukast natri, fluticason propionat, budesonit,
prednison, salmeterol xinafoat, levalbuterol HCIl, albuterol sulfat/ipratropium,
prednisolon natri phosphat, triamxinolon axetonit, beclomethason dipropionat,
ipratropium bromua, azithromyxin, pirbuterol axetat, prednisolon, theophyllin khan,
metylprednisolon natri sucxinat, clarithromycin, zafirlukast, formoterol fumarat, vac xin
virut cam, amoxixillin trihydrat, flunisolit, tiém di Ung, cromolyn natri, fexofenadin
hydroclorua, flunisolit/menthol, amoxixillin/clavulanat, levofloxacin, guaifenesin,
dexamethason natri phosphat, moxifloxaxin HCIl, doxyxyclin hyclat, guaifenesin/d-
methorphan, p-ephedrin/cod/chlorphenir, gatifloxaxin, xetirizin hydroclorua, mometason

furoat, salmeterol xinafoat, benzonatat, xephalexin, pe/hydrocodon/chlorphenir, xetirizin
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HCl/pseudoephed, ~phenylephrin/cod/promethazin, codein/promethazin  xefprozil,
dexamethason, guaifenesin/pseudoephedrin, chlorpheniramin/hydrocodon, nedocromil
natri, terbutalin sulfat, epinephrin, metylprednisolon, khang thé khang-IL-13, va
metaproterenol sulfat.

Vi du khong 1im gi6i han sang ché vé tac nhan trj lidu doi voi COPD ma hop chét
c6 cong thuc (I) co thé dugc dong st dung vdi bao gdm céc tac nhan tri liéu sau day:
albuterol sulfat/ipratropium, ipratropium bromua, salmeterol/fluticason, albuterol,
salmeterol xinafoat, fluticason propionat, prednison, theophyllin khan, metylprednisolon
natri sucxinat, montelukast natri, budesonit, formoterol fumarat, triamxinolon axetonit,
levofloxacin, guaifenesin, azithromyxin, beclomethason dipropionat, levalbuterol HCIl,
flunisolit, xeftriaxon natri, amoxixillin trihydrat, gatifloxaxin, zafirlukast,
amoxixillin/clavulanat, flunisolit/menthol, chlorpheniramin/hydrocodon, metaproterenol
sulfat, metylprednisolon, mometason furoat, p-epheddrin/cod/chlorphenir, pirbuterol
axetat, p-ephedrin/loratadin, terbutalin sulfat, tiotropium bromua, (R,R)-formoterol,
TgAAT, cilomilast va roflumilast.

Vi du khong 1am gi6i han sang ché vé tac nhan trj lidu d6i v6i bénh viy nén ma
hop chét c6 cong thic (1) c6 thé dugc dong sir dung vi bao gdm cac tac nhan tri liéu sau
day: calcipotrien, clobetasol propionat, triamxinolon axetonit, halobetasol propionat,
tazaroten, methotrexat, fluoxinonit, betamethason diprop gia tang, fluoxinolon axetonit,
axitretin, dau go1 hic in, betamethason valerat, mometason furoat, ketoconazol,
pramoxin/fluoxinolon, hydrocortison valerat, flurandrenolit, ure, betamethason,
clobetasol propionat/emoll, fluticason propionat, azithromyxin, hydrocortison, ché pham
dudng Am, axit folic, desonit, pimecrolimus, hic in than da, diflorason diaxetat,
etanercept  folat, axit lactic, methoxsalen, hc/bismuth  subgal/znox/resor,
metylprednisolon axetat, prednison, kem chéng ning, halxinonit, axit salixylic, anthralin,
clocortolon pivalat, chét chiét than d4, hic in than dé/axit salixylic, hic in than da/axit
salixylic/Iuu huynh, desoximetason, diazepam, chit 1am mém, fluoxinonit/ chét 1am mém,
diu khoang/dau thdu diuma lact, dau khoang/dau lac, dau mo/isopropyl myristat,
psoralen, axit salixylic, xa phong/tribromsalan, thimerosal/axit boric, xelecoxib,
infliximab, xyclosporin, alefacept, efalizumab, tacrolimus, pimecrolimus, PUVA, UVB,

sulfasalazin, ABT-874 va ustekinamab.
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Vi du khong lam giéi han sang ché vé tic nhan tri liéu doi v6i bénh viém khép
vy nén ma hop chét co cong thirc (1) ¢6 thé dugc dong sir dung v6i bao gdm cac tic nhan
tri liéu sau day: methotrexat, etanercept, rofecoxib, celecoxib, axit folic, sulfasalazin,
naproxen, leflunomit, metylprednisolon axetat, indomethaxin, hydroxycloquin sulfat,
prednison, sulindac, betamethason diprop tang cuong, infliximab, methotrexat, folat,
triamxinolon axetonit, diclofenac, dimetylsulfoxit, piroxicam, diclofenac natri,
ketoprofen, meloxicam, metylprednisolon, nabumeton, tolmetin natri, calcipotrien,
xyclosporin, diclofenac natri/misoprostol, fluoxinonit, glucosamin sulfat, vang natri
thiomalat, hydrocodon bitartrat/apap, ibuprofen, risedronat natri, sulfadiazin, thioguanin,
valdecoxib, alefacept, D2E7 (adalimumab), va efalizumab.

Vi du v tc nhan tri lidu d6i voi SLE (Lupus) ma hop chét c6 cong thire (I) co thé
duoc déng st dung voi bao gém cac tac nhan tri liéu sau diy: NSAIDS, vi du nhu,
diclofenac, naproxen, ibuprofen, piroxicam, indomethaxin; chat trc ché COX2, vi du nhur,
xelecoxib, rofecoxib, valdecoxib; chét chéng s6t rét, vi du nhu, hydroxycloquin; steroit,
vi du nhu, prednison, prednisolon, budenosit, dexamethason; doc td té bao, vi du nhu,
azathioprin, xyclophosphamit, mycophenolat mofetil, methotrexat; chat irc ché ctia PDE4
hoiic chit ac ché tong hop purin, vi du nhu Cellcept®. Hop chét ¢ cong thic (I) ciing
c6 thé duogc két hop véi cac chét chéng han nhu sulfasalazin, axit 5-aminosalixylic,
olsalazin, Imuran® va chét giy can tré dbi véi su tong hop, su san xuét hodc tac dong
cua xytokin tién viém chang han nhu IL-1, vi du nhu, chét rc ché caspaza nhu chat wrc
ché enzym chuyén hoa IL-1 B va IL-1ra. Hop chét c6 cong thue (I) cling co thé duoc st
dung véi chét trc ché truyén tin hiéu té bao T, vi du nhu, chét rc ché tyrosin kinaza; hodc
phan tr ma nhém dich phan tir hoat héa té bao T, vi du nhu, khang thé ho CTLA-4-1gG
hoiic khang-B7, khang thé ho khang-PD-1. Hop chét c6 cong thirc (T) 6 thé duoc két hop
v6i khang thé IL-11 hodc khang-xytokin, vi du nhu, fonotolizumab (khang thé khang-
IFNg), hodc khang thé thu thé khang-thu thé, vi du nhu, khang thé khang-thu thé IL-6 va
khang thé d6i véi phan tir bé mit té bao B. Hop chat c6 cong thire (I) cling ¢6 thé duoc
két hop v6i LIP 394 (abetimus), chit lam suy kiét hodc 1am bat hoat té bao B, vi du nhu,
Rituximab (khang thé khang-CD20), lymphostat-B (khang thé khang-BlyS), chat dbi
khang TNF, vi du nhu, khang thé khang-TNF, D2E7 (adalimumab), CA2 (infliximab),
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CDP 571, cAu traic TNFR-Ig, (p75TNFRIgG (etanercept) va p3 5STNFRIgG
(LENERCEPT™).

Hop chat theo sing ché ciing co thé dugc dung cung voi luong hitu higu dé diéu
{rf clia it nhat 12 mot tac nhan tri liéu bd sung ding trong viée ngén ngira hodc dieu tri
AIDS, trong d6 vi du vé tac nhan tri liéu nay bao gém, chét rc ché transcriptaza nguoc
HIV, chat uc ché HIV proteaza, chat diéu bién mién dich, va cac thudc retrovirut khac.
Vi du vé chét trc ché transcriptaza ngugc bao gom, nhung khong chi gii han ¢, abacavir,
adefovir, didanosin, dipivoxil delavirdin, efavirenz, lamivudin, nevirapin, stavudin
zalxitabin, va zidovudin. Vi du vé chit tc ché proteaza bao gdm, nhung khong chi gi6i
han &, amprenavir, indinavir, lopinavir, nelfinavir, ritonavir, va saquinavir.
‘Viduthuclﬁénséngché

Céc Vi du sau day co thé duoc st dung nhim minh hoa va khong dugc hiéu 13 1am
ﬂnlhepphanlvicﬁaséngché

Tét ca cac cht phan ng déu thudc loai thuong mai va duoc ding nhu khi nhén
duoc ma khong can tinh ché thém, trir khi c6 chi din khac. Dung méi khan c6 san trén
thi truomg dwoc ding cho phan ing dugc thuc hién trong khi tro. Dung moéi thude loai
chit phan tng dugc dung trong tAt ca cac truong hop, trir khi c6 chi dan khac. Do dich
chuyén hoa hoc (8) dbi véi phd 'H NMR duge ghi theo phan triéu (ppm) tuong quan Vi
tetrametylsilan (8 0,00) hodc dinh dung m6i du thich hop, tirc 1a CHCls (6 7,27), lam
tham chiéu noi tai. S6 bdi duoc dua ra dudi dang mirc don (s), muc doi (d), mic ba (1),
mirc bdn (q), mitc ndm (quin), mirc bdi (m) va rong (br).
Vi du I: 4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)pyridin-3-yl]-N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Phuong phap A dé didu ché etyl 4-bromo-6-metyl-7-oxo-1-tosyl-6,7-dihydro-15-
pyrolo[2,3-c]pyridin-2-carboxylat:
Vi du la: (E)—2-(5-bromo-Z-metoxy-3-nitropyridin—4-yl)-N,N-dimetylethenamin

Hoda tan 5-bromo-2-metoxy-4-metyl-3-nitropyridin (15,0 g, 60,7 mmol) trong
dimetylformamit (300 ml), va bo sung lithi metanolat (6,07 ml, 6,07 mmol, 1 M). Gia
nhiét hon hop phéan tng ¢ nhiét d6 100 °C. B6 sung vao d6 hdn hop 1,1-dimetoxy-N,N-
dimetylmetanamin (64,5 ml, 486 mmol) trong thoi gian 10 phut. Khuiy hén hop phan
tmg & nhiét o 95 °C trong thdi gian 16 gid. D& hon hop phan (mg ngudi dén nhiét @
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méi tredmg va b sung nuée can than (300 ml, toa nhiét). Thu gom chat két taa thu duoc
béng cach loc chin khong, rira béng nudce, va lam kho dé tao ra hop chét néu & dé muc
(13,9 g, 45,9 mmol, higu suét 76%).
Vi du 1b: 4-bromo-7-metoxy-1H-pyrolo[2,3-c|pyridin

B6 sung Vi du 1a (13,9 g, 45,8 mmol) va etyl axetat (150 ml) vao bot nhdo nuéc
Ra-Ni 2800 (rtra so bd bang etanol) (6,9 g, 118 mmol) trong chai ap suit bang thép khong
giva khudy trong thoi gian 30 phut & 30 psi cua Hz va nhiét d6 méi truong. Loc hdn hop
phan ung, va co. Tan nho phén cin v6i diclometan, va loc chét rén dé tao ra hop chit néu
& dé muc (5,82 g). C6 dich me va tan nho lai phén cin voi diclometan va loc dé tao ra
1,63 g nira cua hop chat néu & dé muc. Hiéu suét téng cong = 7,45 g, hiéu sult 72 %.
Vi du 1¢: 4-bromo-7-metoxy-1-tosyl-1H-pyrolo[2,3-c]pyridin

Khqu dung dich cua Vi du 1b (7,42 g, 32,7 mmol) trong dimetylformamit (235
ml) & nhiét d§ moi truong. B sung vao dung dich nay natri hydrua (1,18 g, 1,96 g dich
phan tan 60 % trong dau, 49,0 mmol), va khudy hon hop phan tng trong thoi gian 10
phut. Sau do bd sung timg phan p-toluensulfonyl clorua (9,35 g, 49,0 mmol), va khudy
hdn hop & nhiét @6 moi truong dudi nito trong thoi gian 16 gio. Lam dung hon hop phan
mg bang nudce. Thu gom chét rin mau be thu dugc bang cach loc chén khong trén phéu
Buchner, va rira bang nuéc. Thu gom chét ran va lam kho trong 10 chan khong & nhiét do
50 °C dé tao ra 12,4 g (100 %) hop chat néu & dé muc.
Vi du 1d: etyl 4-bromo-7 -metoxy-1-tosyl-1H-pyrolo[2,3-c]pyridin-2-carboxylat

B6 sung timg giot lithi diisopropylamit (24,3 ml, 47,2 mmol) vao dung dich cua
Vidu lc (12 g, 31,5 mmol) trong tetrahydrofuran (150 ml) & nhiét 46 -70 °C. Khuéy hén
hop & nhiét do tir -70 °C dén - 50 °C trong thoi gian 45 phut, sau do 1a bd sung ting giot
etyl carbonocloridat (5,12 g, 47,2 mmol). Sau 1,5 gio, lam dung hon hop phéan tng bang
dung dich amoni clorua béo hoa trong nudc, 16p hitu co dugc tach riéng, va chiét pha
nuée bing etyl axetat (3 x 300 ml). Lam kho cac 16p hitu co két hop trén natri sulfat khan,
loc, va cd dudi ap suat giam. Tan nho san pham thé nay v6i diclometan va metanol (1:1 0)
dé tao ra hop chit néu & dé muc (13 g, hiéu suat 91%).
Vidu le: etyl 4-brom0-7-0xo—l-tosy1-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin—2-carb0xylat

B6 sung timg giot clotrimetylsilan (10,43 g, 96 mmol) vao hdn hop cia Vi du 1d
(29 g, 64,0 mmol) va natri iodua (14,38 g, 96 mmol) trong axetonitril (400 ml) & nhiét
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d6 mbi tradmg. Khudy hdn hop thu dwoc & nhiét do méi truong trong thoi gian 1 gio. Bo
sung timg giot nude (0,576 g, 32,0 mmol) vao hén hop phan tng va khudy hén hop &
nhiét do 65 °C trong thoi gian 3 gis. D& hdn hop phan tmg ngudi dén nhiét d moi trudng
va loc. Hoa chit két tia mau nau vang trong diclometan, loc, va ¢ dé tao ra chét ran ma
duoc tan nho voi ete diu mé va diclometan dé tao ra hop chit néu & dé muc (32 g, 97 %).
Vi du 1f: etyl 4-brom0-6-mety1—7-oxo-l-tosyl-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-
carboxylat

B6 sung xesi cacbonat (16,66 g, 51,1 mmol), sau d6 1a bd sung ting giot
jodometan (3,20 ml, 51,1 mmol) vao dung dich cua Vidu le (18,72 g, 42,6 mmol) trong
dimetylformamit khan (200 ml). KhuAy hdn hop phan ung trong thoi gian 72 gi¢ ¢ nhiét
d6 moi trudng. B6 sung nuée vao hdn hop phan g (500 ml) va loc chét két tia ra, rira
bang nudc, va lam khd qua dém trong 10 chén khong & nhiét do 55 °C dé tao ra 17,9 g
(93%) hop chét néu & d& muc.

Phuong phap B dé didu ché etyl 4-bromo-6-metyl-7-oxo-1-tosyl-6,7-dihydro-1/4-
pyrolo[2,3-c]pyridin-2-carboxylat:
Vi du 1£-i: N-(2,2-dimetoxyetyl)-N-metyl-1H-pyrol-2-carboxamit

Lam lanh dung dich ctia axit 1 H-pyrol-2-carboxylic (50,0 g, 450 mmol) trong 500
ml tetrahydrofuran xudng tir -5 dén -8 oC, sau d6 1a b6 sung 2,2-dimetoxy-N-
metyletanamin (64,4 g, 540 mmol) va diisopropyletylamin (171 ml, 128 mmol). Khuiy
hdn hop phan tmg & nhiét d6 nay, trong khi d6 bd sung timg giot propylphosphonic
anhydrua (315 g, 495 mmol) trong thoi gian 20 phut. Sau khi bo sung, 1am 4m hon hop
phan ting 1én 23 °C trong thoi gian 15 phut. Khudy hdn hop phan tng trong thoi gian 1
gi0 & nhiét do moi truong, va sau d6 gia nhiét 1én 40 °C. Sau 18 gio ¢ nhiét o 40 °C, dé
hon hop phén ing ngudi trong bé nuéc da va pha loang bang 1000 ml nuée va 500 ml
etyl axetat. Lép hiru co dugce tach ra. Chiét 16p nuéc tro lai ba lan voi 250 ml etyl axetat.
Rura cac 16p etyl axetat két hop bang 250 ml nudce va 250 ml nuée mubi. Lam giam 16p
hitu co thu duoc dudi chan khong cao trong budng v6i nhiét do vo bang 30-40 °C. Sau
khi thé tich duoc giam di 50% vé 850 ml, bd sung 850 ml nita cua heptan va tiép tuc
chung cit du6i chan khong cao trong budng véi nhiét do vo bang 30-40 °C. Chung cat
heptan (550 ml) ra va dé hon hop phan ung ngudi xubng 15 °C. San pham bét dau két tia

va sau d6 bd sung 500 ml heptan dé tao ra bot nhdo, ma duge gia nhiét 1én 30-40 oC dé
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loai bo toan bo chat rén ma dinh vao thanh binh. D& bot nhdo ngudi xudng 25 °C. Bé
sung 500 ml heptan nira dé 1am long bodt nhdo. Lam lanh bot nhéo trong bé nude da va
loc & nhiét d6 0 °C. Rua nhanh chét ran béng heptan, va sau d6 lam kho trong 10 chan
khong & nhiét d6 40 °C qua dém dé tao ra hop chat néu ¢ dé muc (63,6 g, hiéu sut 70,1%)
dudi dang chét ran mau trang, min.
Vi du 1f-ii: 6-metyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on

B& sung vao Vi dy 1f-i (50 g, 236 mmol) trong 500 ml tetrahydrofuran, axit p-
toluensulfonic monohydrat (8,96 g, 47,1 mmol) va khudy hon hop phan ng ¢ nhiét do
60 °C trong thoi gian 5 gio. Sau thoi gian nay, khudy hdn hop phéan tng trong thoi gian
12 gio, va dé nguoi xubng 23 °C. Trong sudt thoi gian ndy, san pham bt dau két tia tur
hdn hop phén tmg. B6 sung dung dich cta natri bicacbonat (0,2 N, 500 ml), va chiét hdn
hop phan ng bang 250 ml etyl axetat. Lop hitu co duoc tach riéng, va 16p nudc dugc
chiét tré lai ba 1an voi 188 ml etyl axetat. Rira cac 16p hitu co két hop bang nuée mubi
(188 ml). Lam khé 16p hitu co thu duoc béng magie sulfat khan, loc qua bd loc 0,45
micromét, va giam 16p hitu co xudng 850 ml trong chin khong v6i nhiét 4o vo bang 40
°C. Sau thoi gian nay, bd sung tir tir 500 ml heptan trong thoi gian 10 phut & nhiét 4o 25
°C. Bot nhio tao thanh, ma dugc dé ngudi xudng 10 °C va khudy o nhiét do nay trong
thot gian 14 gio. Loc chét rén thu duoc, rira bang heptan, va lam kho trong 10 chan khong
& nhiét do 50 °C dé thu duoc hop chat néu ¢ dé muc (27,9 g, hiéu suit 80%) duéi dang
chét rdn mau nau vang.
Vi du 1f-iii: 6-metyl-1-tosyl-1H-pyrolo[2,3-c]pyridin-7(6H)-on

Suc binh thét ¢é day tron 3000 ml ¢6 vo bing nito va nap bang Vi du 1f-ii (121 g,
817 mmol). B sung tetrahydrofuran (1200 ml) va lam lanh hon hop phan ung xudng -8
°C. B6 sung dung dich tetrahydrofuran cua lithi bis(trimetylsilyl)amit (1M, 1022 ml,
1022 mmol) vio huyén phu thu duge & tdc 49 ma duy tri nhiét do phan (g ndi tai dudi
10 °C. Lam lanh dung dich xubng -8 °C va khudy trong thoi gian 1 gid. Sau thoi gian
nay, bo sung p-toluensulfonyl clorua (238 g, 1225 mmol) trong mdt vai phan. Khi nhiét
d6 bén trong cia hdn hop phan tmg duoc 1am on dinh, thanh phan chira trong binh thét
¢é dugc dé cho 4m lén dén nhiét do 20 °C, & thoi diém d6 san pham bt dau két tua.
Khudy hdn hop phan ung trong thoi gian 2 gio, va giit trong 14 gio nira. Sau thoi gian

nay, bo sung heptan (600 ml) va chung cat hon hop phan tng dén tong thé tich bang xap
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xi 1200 ml. Lam lanh dung dich xudng 0 °C, va loc chat ran két tia trong phéu loc 2 1
v6i thuy tinh frit 16 trung binh. Sau d6 tao bot nhéo chét ran da duoc thu gom trong 1200
ml nuéc va loc lai. Tao ra lugng bot nhdo bd sung b::ing cach su dung chat rin va 1200
ml metanol. Sau khi khudy bot nhio trong thoi gian 15 phit loc chat ran va 1am khd &
nhiét do 35 °C dé tao ra hop cht néu & d& muc (215 g, hiéu suét 86%) dudi dang chit
rdn mau tring nho.
Vi du 1f-iv: etyl 6-metyl-7-oxo-1-tosyl-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxylat

B sung Vi du 1£-iii (10,0 g, 33,1 mmol) vio binh thot co day tron ba ¢b 500 ml.
Binh thot ¢ duoc 18p véi cip nhiét va suc bang nito. Sau khi 30 phut bit kin binh thot cb
bang vach ngin, va cta nap nito. Sau do6 tao huyén phu cht ran trong 70 ml
tetrahydrofuran. Khuy huyén phtt mau trdng nho va lam lanh xubng -15 °C. Sau khi gift
& nhiét do nay trong thoi gian 2 phut, bd sung n-butyllithi trong hexan (2,5 M, 13,0 ml,
32,5 mmol) ¢ toc do dé duy tri nhiét 46 ¢ +/- 5 °C, ma tao ra huyén phii mau nau sang.
Sau khi bd sung, khudy hdn hop phan ung trong thoi gian 5 phut, va sau d6 lam lanh
xubng -55 °C. Sau khi giit ¢ nhiét do ndy trong thoi gian 1 phut, bd sung etyl
carbonocloridat (4,6 ml, 50,7 mmol) & toc d¢ dé duy tri nhiét do +/- 10 °C. Sau khi hoan
thanh viéc bd sung, khudy hén hop phan tmg trong thoi gian 5 phit va sau do loai bo bé
1am lanh. Khudy hdn hop phan ng trong thoi gian 180 phut nira hodc dén khi hon hop
phéan Ung 4m 1én dén 20 °C. Sau thoi gian nay, lam dung hon hop phan ung bang 50 ml
nude va bd sung vao phéu riéng r& voi khoang 100 ml nude nira. Sau d6 b6 sung etyl
axetat (200 ml) va cac 16p dugc tach riéng. Sau do chiét 16p nuéc 2 X 100 ml véi etyl
axetat. Sau khi loai bo etyl axetat, tao bot nhado chat rin mau nau dam thd trong 100 ml
axetonitril, ma tao ra chét két tia mau nau vang. Thu gom chit rén, rira bang 20 ml
axetonitril, va lam kho. Chung cét dich loc axetonitril dén khi bt dau két tia mot lan
nita. Thu gom chét rin mau niu vang bang cach loc, rira bang axetonitril (1 x 20 ml), va
lam kho. Két hop chit rin da duoc thu gom dé tao ra hop chét néu & dé muc (6,94 g, higu
suat 57%) duéi dang chét rin mau niu vang.
Vi du 1f: etyl 4-bromo-6-metyl-7-0x0—l-tosy1-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-Z-

carboxylat
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Nap vao binh thot cd day tron 250 ml vé6i thanh khuéy va Viduy 1f-iv (3,00 g, 8,02
mmol). B6 sung 100 ml tetrahydrofuran vao binh thot ¢d, va khudy hon hop phan ung
dén khi hoa tan hoan toan (khoang 1 phut). B6 sung vao hdn hop phan Gng co6 khudy axit
p-tolunesulfonic hydrat (0,763 g, 4,01 mmol), sau d6 la N-bromosucxinimit (1,455 g,
8,17 mmol). Khudy hdn hop phan tng ¢ nhiét d 23 °C trong 12,5 gid. Sau thoi gian nay,
loai bo tetrahydrofuran trén may bay hoi quay, dé lai can mau vang. Tao huyén phu phan
can trong etanol 200 proof (75 ml), va khudy duéi dang bot nhéo trong thoi gian 80 phut.
Loc bot nhdo va riza bang etanol (200 proof, 1 x 50 ml), dé tao ra hop chat néu & dé muc
(3,06 g, hiéu sut 84%) dudi dang chit rin mau tring nho.

Vi du 1g: 4-bromo-N-etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

B6 sung 8 % theo khéi lwong¥% magie metanolat (88 ml, 66,7 mmol) trong metanol vao
dung dich ciia Vi du 1f (10 g, 22,06 mmol) va etanamin 2 M trong tetrahydrofuran (90
ml, 180 mmol) & nhiét d§ 20 °C. Gia nhiét hon hop phan tmg ¢ nhiét do 55 °C trong thot
gian 15 gid v6i hé théng kin, Sau d6 1am ngudi hdn hop dén nhiét d6 mdi trudng va pha
loing bing HCI 0,5 N (800 ml), khudy trong thoi gian 5 phitt, va loc. Rira chat ran bang
nuée da va 1am kho dé tao ra 6,8 g (98 %) hop chit néu & dé muc.

Vi du 1h: N-etyl-6-metyl-7 -oxo-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-Z-yl)—6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Nap vao binh thot cb day tron ba cb 11v6i kali axetat da duge 1am kho (17,18 g,
175 mmol), Vi du 1g (17,4 g, 58,4 mmol), 4.4.4'4'5,5,5' 5" -octametyl-2,2'-bi(1,3,2-
dioxaborolan) (29,6 g, 117 mmol), clo(2-dixyclohexylphosphino-2',4’,6'-triisopropyl-
1,1'-biphenyl)[2-(2-amino-1,1'-biphenyl)]paladi(Il) (1,837 g, 2,335 mmol), va 2-
dixyclohexylphosphino-2',4",6'-triisopropylbiphenyl (1,113 g, 2,335 mmol), va dat dudi
nito. B sung 2-metyl tetrahydrofuran khan da khu khi (500 ml) va gia nhiét hon hop &
nhiét d6 75 °C qua dém. Lam ngudi hon hop dén nhiét do moi truong, pha lodng bang
nudc va etyl axetat va khudy hdn hop hai pha trong khoang mot gio véi 1,2 g (3,0 duong
lwong trén mol paladi) amoni pyrolidin dithiocarbamat. Loc hon hop qua nut d4t Diatomit
v6i etyl axetat va dich rira metanol/etyl axetat 10 %. Pha loang dich loc thém véi etyl

axetat va nuwéc mudi, cac 16p tach riéng, va rira 16p hitu co bang nude va nude muoi, lam
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kho bing natri sulfat khan, loc, va ¢6. Tan nho sin pham tho nay véi 300 ml etyl
axetat/heptan 20 %. Lam kho chét ran tao ra 17,4 g (86 %) hop chét néu & dé muc.
Vi du 1i: axit 5-bromo-6-(2,6-dimetylphenoxy)nicotinic
Gia nhiét dung dich cta axit 5-bromo-6-clonicotinic (12 g, 50,8 mmol), 2,6-
dimetylphenol (7,44 g, 60,9 mmol) va xesi cacbonat (49,6 g, 152 mmol) trong dimetyl
sulfoxit (100 ml) & nhiét dd 100 °C trong thoi gian 40 gio, dé ngudi dén nhiét 49 moi
truomg, va rot vao 500 ml nude da. Diéu chinh d pH vé do pH khong d6i bang 2 bang
cach bd sung can than HCI 12 M. Chiét hdn hop trong nudc bang etyl axetat (3 x 200
ml). Rura céac chét hiru co két hop hai 14n bang natri clorua bdo hoa trong nuéc, 1am khod
trén magie sulfat khan, xtr 1y bang than tdy mau, loc, va cd. Hép thu nguyén liéu tho trén
silicagel va sic ky trén hop chira silic oxit 330 g, rira giai bang 10-70 % etyl axetat/etanol:
heptan 3:1 dé tao ra 10,74 g (66 %) hop chét néu ¢ dé muc.
Vidu 1j: 5-bromo-6-(2,6-dimetylphenoxy)-N-metoxy-N-metylnicotinamit

Khuiy dung dich ctia Vidu 1i (8,5 g, 26,4 mmol), N I_((etylimino)metylen)-N°,N>-
dimetylpropan-1,3-diamin hydroclorua (6,05 g, 31,6 mmol), 1H-benzo[d][1,2,3]triazol-
1-ol hydrat (5,12 g, 33,4 mmol), N, O-dimetylhydroxylamin hydroclorua (5,21 g, 53,4
mmol) va 4-metylmorpholin (10 ml, 91 mmol) trong diclometan (130 ml) ¢ nhiét 4o 25
°C trong thi gian 3 gid. Rira hdn hop vao phéu riéng r& véi 50 ml diclometan, chiét bang
nudc, rua béng natri bicacbonat trong nuéc, va lam kho trén natri sulfat khan, loc, va co.
Tinh ché phan cin bang sic ky (silicagel, 0-50 % etyl axetat trong heptan) dé tao ra hop
chét néu & dé muc (8,56 g, 89 %).
Vi du 1k: 1-(5-bromo-6-(2,6-dimetylphenoxy)pyridin-3-yl)etanon

Xt 1y dung dich cua Vi du 1j (1,51 g, 4,13 mmol) trong tetrahydrofuran (30 ml)
bang dung dich cia metylmagie clorua (dung dich 3,0 M trong tetrahydrofuran, 1,8 ml,
5,40 mmol) va khuay & nhiét d¢ 25 °C trong thoi gian 90 phut. Rot dung dich vao amoni
clorua trong nuéc va chiét vao etyl axetat (100 ml), lam kho trén natri sulfat khan, loc,
va c6. Tinh ché phan cin bang sic ky (silicagel, 0-100 % etyl axetat trong heptan) dé tao
ra 0,875 g (66 %) hop chét néu & dé muc.
Vidu 1L 2-(5-bromo-6-(2,6-dimetylphenoxy)pyridin-3-yl)propan-2-ol

Xtr Iy dung dich cta Vi du 1k (0,239 g, 0,746 mmol) trong tetrahydrofuran (5 ml)
bang dung dich ctia metylmagie clorua (dung dich 3,0 M trong tetrahydrofuran, 0,4 ml,
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1,2 mmol) va khudy & nhiét do 25 °C trong thoi gian 3,5 gid. Rot dung dich vao amoni
clorua trong nudc va chiét vao etyl axetat (60 ml), lam kho trén natri sulfat khan, loc, va
c6. Tinh ché phan cin bang sac ky (silicagel, 0-100 % etyl axetat trong heptan) dé taora
0,195 g (78 %) hop chit néu & d& muc.
Vi du Im: 4-(2-(2,6-dimetylphenoxy)-5-(2-hydr0xypr0pan-2-yl)pyridin-3—yl)-N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Két hop Vi du 1h (222 mg, 0,643 mmol), Vi du 11 (195 mg, 0,580 mmol), kali
phosphat (363 mg, 1,710 mmol), tris(dibenzylidenaxeton)dipaladi(0) (16,7 mg, 0,018
mmol) va 1,3,5,7-tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan (18,3 mg, 0,063
mmol) va phun bang nito trong thoi gian 15 phit, sau do bd sung hdn hop da khur khi cua
tetrahydrofuran (4,80 ml)/ nuéc (1,20 ml). Gia nhiét hdn hop & nhiét d 60 °C trong thoi
gian 3 gio. Pha lodng hdn hop bang 20 ml etyl axetat, rira béng natri clorua bdo hoa trong
nuéc, 1lam kho bang natri sulfat khan, loc va lam bay hoi. Tinh ché phan cin bang HPLC
pha dao (C18, CH3CN/nuée (axit trifloaxetic 0,1 %), gradien 0-100 %) dé tao ra hop chat
néu & d& muc duédi dang mubi axit trifloaxetic. '"H NMR (400 MHz, DMSO-ds) 6 12,31
(bs, 1H), 8,35 (t, T = 5,3 Hz, 1H), 8,10 (d, J = 2,4 Hz, 1H), 7,95 (d,J=2,4 Hz, 1H), 7,45
(s, 1H), 7,06 (m, 1H), 7,01 (m, 1H), 6,88 (d, J =2,1 Hz, 1H), 3,61 (s, 3H), 3,28 (m, 2H),
1,99 (s, 6H), 1,48 (s, 6H), 1,12 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 4752 (M+H)".
Vi du 2: 4-[2-(2,6-dimetylphenoxy)-5—(3-hydroxypentan-3-yl)pyridin-3—yl]-N—ety1—6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo|[2,3 -c]pyridin-2-carboxamit

Mubi axit trifloaxetic cta Vi dy 2 duge diéu ché theo quy trinh dung dé didu ché
Vi du 7, etyl magie bromua thay thé cho phenyl magie bromua. 'H NMR (400 MHz,
DMSO-ds) 6 7.97 (d, J= 2,4 Hz, 1H), 7,83 (d, J= 2.4 Hz, 1H), 7,42 (s, 1H), 7,07 (d, J =
1,9 Hz, 1H), 7,03 — 6,99 (m, 1H), 6,91 (s, 1H), 3,61 (s, 3H), 3,28 (t, /= 7.2 Hz, 2H), 1,96
(s, 6H), 1,76 (dh, J= 13,8, 7,1 Hz, 4H), 1,12 (t, /= 7.2 Hz, 3H), 0,71 (t, J="7,3 Hz, 6H).
MS (ESI+) m/z 503 (M+H)".
Vi du 3: 4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)phenyl]-N—ety1—6-metyl-
7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 3a: axit 3-bromo-4-(2,6-dimetylphenoxy)benzoic

Gia nhiét hdn hop cia metyl 3-bromo-4-flobenzoat (10,80 g, 46,3 mmol), 2,6-
dimetylphenol (6,24 g, 51,1 mmol) va xesi cacbonat (16,6 g, 50,9 mmol) trong dimetyl
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sulfoxit (95 ml) & nhiét do 190 °C trong thoi gian 20 gi. Bé hon hop ngudi xubng, sau
46 16t vio 400 ml nudc mubi, axit hoa bing HCI v chiét bang 500 ml etyl axetat. Rira
dich chiét hitu co bing nude mubi va 1am kho trén magie sulfat khan. Sau khi loc hép thy
nguyén liéu tho trén silicagel va sac ky trén hop chira silic oxit 220 g rira giai bang 10-
70 % etyl axetat/etanol:heptan 3:1 dé tao ra 13,54g (91 %) hop chét néu & d& muc.

Vi du 3b: 3-br0m0-4-(2,6-dimetylphenoxy)—N—metoxy-N—metylbenzamit

Vi dy 3b duoc didu ché theo quy trinh dung @& diéu ché Vi du 1j, Vi du 3a thay
thé cho Vi du 1.

Vi du 3c: 1-(3-bromo-4-(2,6-dimetylphenoxy)phenyl)etanon
Phuong phap A:

Bd sung bang bom tiém metylmagie clorua (dung dich 3,0 M trong
tetrahydrofuran, 1,4 ml, 4,20 mmol) vao hdn hop ctia Vidu 3b (1,19 g, 3,27 mmol) trong
tetrahydrofuran (24 ml) va khudy hon hop & nhiét dd moi trudng. Sau 90 phut, rét dung
dich vao amoni clorua bdo hoa trong nudc va chiét vao etyl axetat (100 ml). Lam kho cac
chét hitu co trén natri sulfat khan, loc, va c6 dudi ap suat giam. Tinh ché phan cin bang
sac ky nhanh (silicagel, 0-100% etyl axetat/heptan) dé tao ra hop chit néu & dé muc
(0,631 g, hidu suat 61%).

Phuong phap B:

Khuéy hdn hop cta kali cacbonat (4,78 g, 34,6 mmol) 2,6-dimetylphenol (2,96 g,
24,19 mmol) 1-(3-bromo-4-flophenyl)etanon (5 g, 23,04 mmol) trong dimetylaxetamit
(50 ml) & nhiét 6 80 °C trong thoi gian 1,5 gio. Sau khi dé ngudi dén nhiét do moi
truong, bd sung nude (40 ml). Chiét hon hop bang etyl axetat, va rira pha hitu co két hop
béng nudc, nusc mudi, va co dé tao ra hop chat néu ¢ dé muc (7,1 g, 22,24 mmol, hi¢u
suat 97 %).

Vi duy 3d: 2-(3-bromo-4-(2,6-dimetylphenoxy)pheny1)propan-2-01
Phuong phap A:

B4 sung bang bom tiém metylmagie clorua (dung dich 3,0 M trong
tetrahydrofuran, 1 ml, 3,00 mmol) vao dung dich cta Vi du 3¢ (0,365 g, 1,144 mmol)
trong tetrahydrofuran (10,00 ml), va khudy hon hop & nhiét d6 méi truong. Sau 3,5 gio,
dung dich dugc phén chia gifta amoni clorua bio hoa trong nudce (50 ml) va etyl axetat

(75 ml). Lam kho cac chét hitu co trén natri sulfat khan, loc, va c6 dudi ap suit giam.
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Tinh ché phan cin bang sac ky nhanh (silicagel, 0-100% etyl axetat/heptan) dé tao ra hop
chét néu & d& muc (0,247g, hiéu suat 64%).
Phuong phap B:

B sung xesi cacbonat (41,9 g, 129 mmol) vao dung dich cua 2,6-dimetylphenol
(11,53 g, 94 mmol) va metyl 3-bromo-4-flobenzoat (20 g, 86 mmol) trong dimetyl
sulfoxit (80 ml). Khudy hdn hop & nhiét ¢6 80 °C dudi nito trong thoi gian 2 g10, dé
ngudi, pha loang bang 200 ml nudc, va khudy trong thoi gian 10 pht. Chuyén hon hop
vao phéu riéng r& va chiét 4 x 200 ml voi metyl tert-butyl ete. Dich chiét hiru co dugc két
hop, duoc 1am kho trén natri sulfat khan, loc va ¢d. Tinh ché bing sic ky (silic oxit, 0-10
% etyl axetat trong heptan) tao ra metyl 3-bromo-4-(2,6-dimetylphenoxy)benzoat dudi
dang ddu ma hoa ran khi dé yén (25,7 g, 82%). Bé sung metylmagesium bromua (33,1
ml, 99 mmol, 3,0 M trong dietyl ete) vao dung dich cua nguyén liéu nay (11,08 g, 33,1
mmol) trong tetrahydrofuran (165 ml) duéi nito ¢ nhiét d6 23 °C theo phuong thirc ting
giot. Phan Ung toa nhiét. Khuiy hén hop phan tng trong thoi gian 1 gid dé cho nhiét do
bén trong nguoi xubng khoang nhiét d moéi truong. Rot hdn hop vao amoni clorua trong
nude 5 % lanh va phan chia voi 400 ml dietyl ete. Rura 16p hitu co bang natri clorua béo
hoa trong nude, lam khé trén natri sulfat khan, loc, va ¢6. Tinh ché bang sic ky (silic
oxit, 0-25 % etyl axetat trong heptan) tao ra hop chét néu & d& muc (9,0 g, 81%).
Vi du 3e: 4-(2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-y1)phenyl)-N—etyl-6-mety1—
7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 3e duoc didu ché theo quy trinh ding dé didu ché Vi du 1m, Vi du 3d thay
thé cho Vi du 11. '"H NMR (400 MHz, DMSO-ds) 8 12,21 (bds, 1H), 8,34 (t, I = 5,4 Hz,
1H), 7,52 (d, J = 2,4 Hz, 1H), 7,34 (s, 1H), 7,31 (dd, ] = 8,6, 2,4 Hz, 1H), 7,12 (d,1=17,2
Hz, 1H), 7,04 (m, 1H), 6,86 (d, J = 2,1 Hz, 1H), 6,28 (d, J = 8,6 Hz, 1H), 3,60 (s, 3H),
3,28 (m 2H), 2,02 (s, 6H), 1,44 (s, 6H), 1,12 (t, ] = 7.2 Hz, 3H). MS (ESI+) m/z 474.2
(M+H)".
Vi du 4: 4-[2-(2,6-dimetylphenoxy)-5-(1—hydroxyxyclopent—3-en-1-y1)pyridin-3-y1]-N—
etyl-6-metyl-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin—2-carboxamit
Vi du 4a: 1-(5-bromo-6-(2,6-dimetylphenoxy)pyridin-3-yl)but-3-en-1-on

Vi du 4a dugc didu ché theo quy trinh ding dé diéu ché Vi du 1k, allylmagie clorua

thay thé cho metylmagie clorua.
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Vi du 4b: 4-(5-bromo-6—(2,6-dimetylphenoxy)pyridin-3-yl)hepta—1,6-dien-4-ol

Vi du 4b dugc didu ché theo quy trinh ding dé diéu ché Vi du 11, Vi du 4a thay
thé cho Vi du 1k, va allylmagie clorua thay thé cho metylmagie clorua.
Vidud4c: 1-(5 -bromo-6-(2,6-dimetylphenoxy)pyridin-3-yl)xyclopent-3-enol

Nap vao binh thét cb c6 thanh khudy véi (1,3-bis(2,4,6-trimetylphenyl)-2-
imidazolidinyliden)diclo(phenylmetylen)(trixyclohexylphosphin)- ruteni (21,5 mg,
0,025 mmol), bit kin bing véch ngin va quét bang nito. B6 sung dung dich ctia Vi du 4b
(176 mg, 0,453 mmol) trong 1,2-dicloetan da khu khi (4,5 ml) vao binh phan ung. Khudy
dung dich ¢ nhiét 46 mo1 truong trong thot gian 3 gio, cd, va hép thu phén can trong 4
ml diclometan, loc qua bd loc bom tiém, va sac ky (silicagel, 0-100% etyl axetat/heptan)
& tao ra 0,138g (85%) hop chat néu & d& muc.
Vi du 4d: 4-(2-(2,6-dimetylphenoxy)-5-(1-hydroxyxyclopent-3-en-1 -yl)pyridin-3-yl)-N-
ety1-6-mety1-7-oxo—6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-Z-carboxamit

Mudi axit trifloaxetic ctia Vi du 4d dwoc didu ché theo quy trinh dung dé didu ché
Vi du 1m, Vi du 4c thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-ds) 6 12,31 (d,J
=2.4 Hz, 1H), 8,34 (t, ] = 5,3 Hz, 1H), 8,09 (d, J = 2,5 Hz, 1H), 7,89 (d, ] = 2,3 Hz, 1H),
7,46 (s, 1H), 7,06 (m, 2H), 7,00 (dd, J = 8,6, 6,0 Hz, 1H), 6,89 (d, J = 2,2 Hz, 1H), 5,75
(s, 1H), 3,61 (s, 3H), 3,27 (m, 2H), 2,86 - 2,61 (m, 4H), 1,99 (s, 6H), 1,12 (t,J=7,2 Hz,
3H). MS (ESI+) m/z 499,2 (M+H)".
Vi du 5: 4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxyxyclopent-3-en-1 -yl)phenyl]-N-etyl-6-
metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 5a: 1-(5-bromo-6-(2,6-dimetylphenoxy)pyridin-3-yl)but-3-en-1-on

Vi du 5a duge diéu ché theo Phuong phap A cua Vi du 3c, allylmagie clorua thay
thé cho metylmagie clorua.
Vi du 5b: 4-(3-bromo-4-(2,6-dimetylphenoxy)phenyl)hepta-1,6-dien-4-ol

Vi du 5b duogc diéu ché theo Phuong phap A cua Vi du 3d, Vi du Sa thay thé cho
Vi du 3c, va allylmagie clorua thay thé cho metylmagie clorua.
Vidu Sc: 1-(5-br0m0-6-(2,6-dimetylphenoxy)pyridin-3-yl)Xyclopent-3-enol

Vi du 5¢ duoc didu ché theo quy trinh ding dé diéu ché Vi du 4c, Vi du 5b thay
thé cho Vi du 4b.
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Vi du 5d: 4-(2-(2,6-dimetylphenoxy)-5-(1-hydroxyxyclopent—3-en-l-yl)phenyl)-N-etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 5d duoc didu ché theo quy trinh dung dé diéu ché Vi du 1m, Vi du 5S¢ thay
thé cho Vi du 11. 'H NMR (400 MHz, DMSO-ds) 8 12,22 (bs, 1H), 8,34 (m, 1H), 7,48
(m, 1H), 7,35 (s, 1H), 7,28 (dd, T = 8,5, 2,3 Hz, 1H), 7,18 - 6,97 (m, 2H), 6,88 (m, 1H),
6,31 (d, ] = 8,6 Hz, 1H), 5,73 (s, 2H), 3,60 (s, 3H), 3,26 (m, 2H), 2,75 (d, J = 16,2 Hz,
2H), 2,56 (d, J = 16,2 Hz, 2H), 2,03 (s, 6H), 1,12 (td, J = 7.3, 1,9 Hz, 3H). MS (ESI+)
m/z 498,1 M+H)".
Vi du 6: 4-[2-(2,6—dimetylphenoxy)-5-(1-hydroxyxyclopentyl)pyridin-3-yl]-N-etyl-6-
metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

B6 sung Vi du 4d (48 mg, 0,096 mmol) va tetrahydrofuran (10 ml) vao 5 % Pd/C
(JM#9 4m) (9 mg, 0,038 mmol) trong chai ap suat 50 ml va lic trong thoi gian 30 phut &
30 psi ctia hydro, va & nhiét do moi trudng. Loc hon hop, va c6. Tinh ché phén cin bang
HPLC pha dao (C18, CHsCN/nudc (axit trifloaxetic 0,1 %), gradien 0-100 %) dé tao ra
hop chét néu & d& muc du6i dang mudi axit trifloaxetic. "H NMR (400 MHz, DMSO-db)
812,31 (d, J=2,4 Hz, 1H), 8,34 (t,J = 5,4 Hz, 1H), 8,11 (d, ] = 2,4 Hz, 1H), 7,92 (d, J
— 2.4 Hz, 1H), 7,45 (s, 1H), 7,11 - 6,93 (m, 2H), 6,88 (d, J = 2,1 Hz, 1H), 3,61 (s, 3H),
3,27 (m,2H), 1,99 (s, 6H), 1,97 - 1,68 (m, 8H), 1,12 (t, J = 7,2 Hz, 3H). MS (ESI) m/z
501,2 (M+H)".
Vidu7: 4-[2-(2,6-dimetylphenoxy)-S-(1—hydroxy-1-phenylpropyl)pyridin-3-yl]-N—etyl-
6-mety1—7-0X0-6,7-dihydro—1H—pyr010[2,3—c]pyridin-2-carboxamit

Nap vao lo 4 ml véi Vi du 1j (75 mg, 0,20 mmol) trong tetrahydrofuran (1,5 ml)
va xtr Iy bang phenyl magie bromua, dung dich 1,0 M trong tetrahydrofuran (0,3 ml, 0,3
mmol) va khudy hdn hop & nhiét dd moi truong trong thoi gian 3 gio. Sau 3 gi0, b sung
amoni clorua trong nu’(’yc‘vé chiét hop chat trung gian keton bang diclometan bang cach
st dung thié bi tach pha. C 16p hitu co. Hoa tan phan ciin thu dugc trong tetrahydrofuran
(1,5 ml) va xu ly bang etyl magie bromua (dung dich 3,0 M trong tetrahydrofuran, 0,1
ml, 0,32 mmol) va dé c6 khudy & nhiét @6 méi truong trong thoi gian 3 gio. Sau 3 gio,
b6 sung amoni clorua trong nuwée vao hon hop phan tmg va chiét hop chat trung gian
ruou bac ba béng diclometan bing cach su dung thié bi tach pha. Sau khi loc va loai bo

dung moi, két hop nguyén liéu thd voi Vi du 1h (9 mg, 0,027 mmol), kali phosphat (20
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mg, 0,027 mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,75 mg, 82 umol) va 1,3,5,7-
tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphoadamantan (0,70 mg, 0,0025 mmol). Lam
sach hdn hop bing nito trong thoi gian 15 phut va hoa tan trong hon hop da khir khi cia
0,5 ml tetrahydrofuran va 0,1 ml nudc. Gia nhiét hdn hop nay & nhiét d6 60 °C trong thoi
gian 3 gio, loc qua dat diatomit, va c6 dudi ap suat giam. Hoa tan phan can trong dimetyl
sulfoxit/metanol 1:1 va tinh ché bang HPLC pha ddo HPLC trén ¢t Phenomenex Luna
C8(2) 5 pm 100A AXIA (30 mm x 150 mm) voi gradien cua axetonitril (A) va axit
trifloaxetic 0,1% trong nudc (B), & toc 4o dong chay bang 50 ml/phut (0-0,5 phut 5 % A,
0,5-8,5 phut gradien tuyén tinh 5-100 % A, 8,7-10,7 phat 100 % A, 10,7 -11,0 phut
gradien tuyén tinh 100-5 % A) dé tao ra hop chat néu & d& muc dué6i dang mudi axit
trifloaxetic (3,8 mg, hi€u suit 21%). 'H NMR (400 MHz, DMSO-ds) 6 8,06 (d, J=2,5
Hz, 1H), 7,85 (d, J = 2,4 Hz, 1H), 7,50 — 7,43 (m, 2H), 7.39 (s, 1H), 7,31 (dd, J = 8.4,
7,1 Hz, 2H), 7,22 — 7,17 (m, 1H), 7,06 (s, 1H), 7,04 — 6,99 (m, 2H), 6,81 (s, 1H), 3,59 (s,
3H), 3,28 (t, J= 7,2 Hz, 2H), 2,28 (q, J = 7,3 Hz, 2H), 1.94 (s, 6H), 1,12 (t, J= 7,2 Hz,
3H), 0,78 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 551 (M+H)".
Vi du 8: 4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxybutan-2-yl)pyridin-3-yl]-N-etyl-6-
mety1-7-0x0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit

Muéi axit trifloaxetic ciia Vi du 8 dugc diéu ché theo quy trinh ding dé diéu ché
Vi du 7, metyl magie bromua thay thé cho phenyl magie bromua. 'H NMR (500 MHz,
DMSO-ds) 6 8,05 (d, J=2,4 Hz, 1H), 7,91 (s, 1H), 7,08 (d, /= 7.4 Hz, 2H), 7,03 (dd, J
= 8.4, 6,3 Hz, 1H), 3,64 (s, 3H), 3,30 (q, J= 7.2 Hz, 2H), 2,00 (s, 6H), 1,75 (dt, J=28.9,
6,7 Hz, 2H), 1,48 (s, 3H), 1,13 (d, J= 7.2 Hz, 3H), 0,76 (t, J= 7,3 Hz, 3H). MS (ESI+)
m/z 489 (M+H)".
Vidu9: 4-{2-(2,6-dimetylphenoxy)-5-[1-(4-ﬂopheny1)-1-hydroxypropyl]pyridin-3-yl}-
N-etyl-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Mubi axit trifloaxetic ctia Vi du 9 duge diéu ché theo quy trinh dung dé didu ché
Vi du 7, 4-flophenyl magie bromua thay thé cho phenyl magie bromua. "H NMR (400
MHz, DMSO-de) & 8,07 (d, J = 2.5 Hz, 1H), 7,85 (d, J= 2,4 Hz, 1H), 7,51 (dd, J= 8,9,
5,5 Hz, 2H), 7,41 (s, 1H), 7,13 (t, J= 8,9 Hz, 2H), 7,05 (s, 1H), 7,03 (s, 1H), 6,81 (s, 1H),
3,60 (s, 3H), 3.28 (q, J = 7,2 Hz, 2H), 2,28 (d, /= 7,4 Hz, 2H), 1,96 (s, 6H), 1,13 (t, J=
7,2 Hz, 3H), 0,78 (t, J=7,1 Hz, 3H). MS (ESI+) m/z 569 (M+H)".
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Vi du 10: 4-[2-(2,6-dimetylphen0xy)-5-(3-hydroxy-S-metylhexan-3-yl)pyridin-3-yl]-N—
etyl-6-mety1-7-0X0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carb0xamit

Mudi axit trifloaxetic ctia Vi du 10 duoc didu ché theo quy trinh dung dé didu ché
Vi du 7, 2-metyl-1-propyl magie bromua thay thé cho phenyl magie bromua. '"H NMR
(400 MHz, DMSO-ds) § 7,98 (d, J= 2,4 Hz, 1H), 7,84 (d, J = 2,4 Hz, 1H), 7,39 (s, 1H),
7,10 — 6,98 (m, 3H), 6,86 (s, 1H), 3,61 (s, 3H), 3,27 (q, J = 7.3 Hz, 2H), 1,96 (s, 6H),
1,75 (ddd, J= 25,4, 14,0, 6,6 Hz, 3H), 1,68 — 1,50 (m, 2H), 1,12 (t, J = 7,2 Hz, 3H), 0,85
(d, J= 6,5 Hz, 3H), 0,68 (t, J= 7,3 Hz, 3H), 0,62 (d, J = 6,5 Hz, 3H). MS (ESI+) m/z
531 (M+H)".
Vi du 11: 4-[5-(1-xyclopentyl-1-hydroxypropyl)-2-(2,6-dimetylphenoxy)pyridin-3-yl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mudi axit trifloaxetic ciia Vi du 11 duoc didu ché theo quy trinh dung dé didu ché
Vi du 7, xyclopentyl magie bromua thay thé cho phenyl magie bromua. 'H NMR (400
MHz, DMSO-ds) 8 8,00 (d, J= 2,3 Hz, 1H), 7,86 (d, J = 2,4 Hz, 1H), 7,42 (s, 1H), 7,07
(d, J=17.2 Hz, 2H), 7,04 — 6,97 (m, 1H), 6,88 (s, 1H), 3,62 (s, 3H), 3,28 (q, J= 7,2 Hz,
2H), 2,40 — 2,27 (m, 1H), 1,97 (s, 6H), 1,80 (dd, J = 11,5, 7.1 Hz, 1H), 1,65 (m, 1H),
1,47 (d, J= 33,2 Hz, 3H), 1,27 - 1,20 (m, 1H), 1,13 (t, J= 7,2 Hz, 3H), 0,66 (t, J=17.3
Hz, 3H). MS (ESI+) m/z 543 (M+H)".
Vi du 12: 4-[5-(1-xyclopropyl-1-hydroxypropyl)-2-(2,6-dimetylphenoxy)pyridin-3-yl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit

Mudi axit trifloaxetic cta Vi du 12 duoc didu ché theo quy trinh ding dé diéu ché
Vi du 7, xyclopropyl magie bromua thay thé cho phenyl magie bromua. "H NMR (400
MHz, DMSO-ds) 8 8,07 (d, J= 2,4 Hz, 1H), 7,91 (d, J = 2,4 Hz, 1H), 7,43 (s, 1H), 7,11
— 6,98 (m, 3H), 6,90 (s, 1H), 3,61 (s, 3H), 3,27 (q, J= 7,2 Hz, 2H), 1,97 (s, 6H), 1,83 (dh,
J=121.1,7,3 Hz, 2H), 1,33 — 1,25 (m, 1H), 1,12 (t, J= 7,2 Hz, 3H), 0,76 (q, J = 74,69
Hz, 3H), 0,43 (ddt, J = 43,3, 9,1, 4,9 Hz, 2H), 0,31 - 0,21 (m, 2H). MS (ESI+) m/z 515
(M+H)".
Vi du 13: 4—[2-(2,6—dimetylphen0xy)-5—(3-hydroxy-4—metylhexan-3-yl)pyridin-3-yl]-N—
ety1-6-mety1-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit

Mubi axit trifloaxetic ciia Vi du 13 duge diéu ché theo quy trinh ding dé diéu ché

Vi du 7, 2-butyl magie bromua thay thé cho phenyl magie bromua. "H NMR (400 MHz,
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DMSO-ds) § 7,96 (d, J=2,3 Hz, 1H), 7,85 — 7,81 (m, 1H), 7,42 (d, J=1,9 Hz, 1H), 7,07
(d, J=17.,1 Hz, 2H), 7,04 — 6,98 (m, 1H), 6,88 (d, J = 1.4 Hz, 1H), 3,62 (s, 3H), 3,28 (q,
J=17.2Hz, 2H), 1,97 (s, 6H), 1,88 — 1,74 (m, 1H), 1,65 (d, J= 8,2 Hz, 1H), 1,35 (s, 1H),
1,13 (t, J= 7,2 Hz, 3H), 0,90 — 0,82 (m, 3H), 0,79 (t, J=7.1 Hz, 2H), 0,68 (dd, J= 14,7,
7.4 Hz, 3H). MS (ESI+) m/z 531 (M+H)".
Vi du 14: 4-[2—(2,6-dimetylphenoxy)-5-(3-hydroxy—1-phenylpentan—3-yl)pyridin-3-yl]-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mubi axit trifloaxetic cta Vi du 14 dugc diéu ché theo quy trinh dung dé didu ché
Vi du 7, 2-phenyletyl magie bromua thay thé cho phenyl magie bromua. 'H NMR (400
MHz, DMSO-de) & 8,06 (s, 1H), 7,89 (s, 1H), 7,40 (s, 1H), 7,26 — 7,18 (m, 2H), 7,15 —
7,10 (m, 3H), 7,07 (d, J= 1,8 Hz, 2H), 7,03 — 6,98 (m, 1H), 6,89 (s, 1H), 3,63 (s, 3H),
3,28 (q. J = 7,3 Hz, 2H), 2,65 (dq, J = 12,4, 7.6, 6,5 Hz, 1H), 2,36 — 2,25 (m, 1H), 2,11
~2,02 (m, 1H), 1,97 (s, 6H), 1,81 (dt, J=13,6, 6,8 Hz, 2H), 1,11 (t, J=17,2Hz,3H), 0,73
(t,J=17,3 Hz, 3H). MS (ESI+) m/z 579 (M+H)".
Vi du 15: 4-{2-(2,6-dimetylphen0xy)-5—[1-(4-ﬂophenyl)-2-hydroxybutan-2-yl]pyridin-
3-yl}-N-etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit

Mudi axit trifloaxetic ciia Vi du 15 duge didu ché theo quy trinh ding dé diéu ché
Vi du 7, 4-flobenzyl magie bromua thay thé cho phenyl magie bromua. 'TH NMR (400
MHz, DMSO-ds) 8 7,80 (d, J= 2,4 Hz, 1H), 7,67 (d, J=2,4 Hz, 1H), 7,24 (s, 1H), 7,09
~ 6,93 (m, 7H), 6,81 (s, 1H), 3,60 (s, 3H), 3,29 (t, /= 7,2 Hz, 2H), 2,99 (q, J= 13,5 Hz,
2H), 1,94 (s, 7H), 1,78 (dt, J= 14,2, 7,2 Hz, 1H), 112 (t, J = 7,2 Hz, 3H), 0,76 (t, J=17.3
Hz, 3H). MS (ESI+) m/z 514 (M+H)". MS (ESI+) 583m/z M+H)".
Vi du 16: 4-[2-(2,6-dimetylphenoxy)-5-(1-hydroxy-1 -phenyletyl)pyridin-3-yl]-N-etyl-
6-metyl-7—0xo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carb0xamit

Mubi axit trifloaxetic cia Vi du 16 duge diéu ché theo quy trinh dung dé didu ché
Vi du 7, metyl magie bromua thay thé cho etyl magie bromua. '"H NMR (500 MHz,
DMSO-ds) 6 8,08 (s, 1H), 7,88 (d, J= 2,4 Hz, 1H), 7,50 (d, /= 7,5 Hz, 2H), 7,43 (s, 1H),
734 (t, J=17,6 Hz, 2H), 7,22 (t, J = 7,3 Hz, 1H), 7,07 (d, /= 7.3 Hz, 2H), 7,02 (dd, J =
8.5, 6,1 Hz, 1H), 6,86 (s, 1H), 3,62 (s, 3H), 3,30 (q, /= 7,3 Hz, 2H), 2,04 (s, 1H), 1,98
(s, 5H), 1,91 (s, 3H), 1,14 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 536,9 (M+H)".
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Vi du 17: 4-{2-(2,6-dimetylphenoxy)-5-[1-(4-flophenyl)-1 -hydroxyetyl]pyridin-3-yl}-
N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mudi axit trifloaxetic ctia Vi du 17 dugc didu ché theo quy trinh ding dé didu ché
Vi du 7, 4-flophenyl magie bromua thay thé cho phenyl magie bromua, va metyl magie
bromua thay thé cho etyl magie bromua. 'H NMR (500 MHz, DMSO-ds) 6 8,07 (d, J =
2,5 Hz, 1H), 7.87 (d, J = 2,4 Hz, 1H), 7,55 — 7,50 (m, 2H), 7,44 (s, 1H), 7,14 (t, J= 8.9
Hz, 2H), 7,07 (d, J = 6,7 Hz, 2H), 7,02 (dd, J = 8.5, 6,1 Hz, 1H), 6,85 (s, 1H), 3,62 (s,
3H), 3,30 (g, J= 7.3 Hz, 2H), 2,04 (s, 1H), 1,98 (s, SH), 1,90 (s, 3H), 1,14 (t, J= 7,2 Hz,
3H). MS (ESI+) m/z 555,7 (M+H)".
Vidu 18: 4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxy-4-mety1pentan-2-yl)pyridin-3-yl]-
N-etyl-6-mety1-7-oxo-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carboxamit

Muéi axit trifloaxetic ctia Vi du 18 duoc didu ché theo quy trinh dung dé didu ché
Vi du 7, 2-metyl1-propyl magie bromua thay thé cho phenyl magie bromua, va metyl
magie bromua thay thé cho etyl magie bromua. 'H NMR (500 MHz, DMSO-de) 6 8,07
(d, J=2.4 Hz, 1H), 7,92 (d, J=2,5 Hz, 1H), 7,44 (s, 1H), 7,08 (d, J = 7,4 Hz, 2H), 7,04
~ 7,00 (m, 1H), 6,91 (s, 1H), 3,64 (s, 3H), 3,30 (q, J= 7,2 Hz, 2H), 1,99 (s, 6H), 1,71 —
1,57 (m, 3H), 1,50 (s, 3H), 1,14 (t, J= 7,2 Hz, 3H), 0,85 (d, J= 6,4 Hz, 3H), 0,70 (d, J =
6,6 Hz, 3H). MS (ESI+) m/z 517 (M+H)".
Vi du 19: 4-[2-(2,6-dimety1phenoxy)-5-(2-hydr0xy-3-metylbutan-2—yl)pyridin-3-yl]-N—
etyl-6-metyl-7-oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit

Mudi axit trifloaxetic ciia Vi du 19 duge didu ché theo quy trinh ding dé diéu ché
Vi du 7, isopropyl magie bromua thay thé cho phenyl magie bromua, va metyl magie
bromua thay thé cho etyl magie bromua. 'H NMR (500 MHz, DMSO-ds) & 8,07 (d, J =
2,5 Hz, 1H), 7,87 (d, J = 2,4 Hz, 1H), 7,55 — 7,50 (m, 2H), 8 7,09 (d, J = 7.4 Hz, 2H),
7.04 — 6,99 (m, 1H), 3,64 (s, 3H), ), 6,9 (s, 1H) 3,30 (q, J = 7.2 Hz, 2H), 1,99 (s, 6H),
1,91 (hept, J = 6,8 Hz, 1H), 1,47 (s, 3H), 1,18 — 1,09 (m, 3H), 0,84 (d, J= 6,8 Hz, 3H),
0,77 (d, J = 6,8 Hz, 3H). MS (ESI+) m/z 503 (M+H)".
Vi du 20: 4-[2—(2,6—dimety1phenoxy)-5-(2-hydr0xy-3-metylpentan-2-yl)pyridin-3-yl]-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mubi axit trifloaxetic cua Vi du 20 duge dicu ché theo quy trinh ding dé didu ché

Vi du 7, 2-butyl magie bromua thay thé cho phenyl magie bromua, va metyl magie
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bromua thay thé cho etyl magie bromua. 'H NMR (500 MHz, DMSO-db) 6 8,02 (s, 1H),
7,89 (s, 1H), 7,45 (s, 1H), 7,08 (d, 2H), 7,04 — 7,00 (m, 1H), 6,9 (s, 1H), 3,64 (s, 3H),
3,29 (t,J=7,3 Hz, 2H), 1,99 (s, 6H), 1,59 — 1,53 (m, 1H), 1,47 (d, J= 11,7 Hz, 3H), 1,14
(d, J=17,2 Hz, 2H), 0,83 — 0,75 (m, 5SH). MS (ESI+) m/z 517 (M+H)".
Vi du 21: 4-[2-(2,6-dimetylphenoxy)-5 -(2-hydroxy-4-phenylbutan-2-yl)pyridin-3-yl]-N-
etyl-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Mubi axit trifloaxetic cia Vi dy 21 dugc diéu ché theo quy trinh dung dé didu ché
Vi du 7, 2-phenyletyl magie bromua thay thé cho phenyl magie bromua, va metyl magie
bromua thay thé cho etyl magie bromua. "H NMR (500 MHz, DMSO-dg) 6 8,13 (d, J =
2.4 Hz, 1H), 7,96 (d, J = 2,4 Hz, 1H), 7,44 (s, 1H), 7,26 — 7,21 (m, 2H), 7,17 - 7,12 (m,
3H), 7,08 (d, J= 7,9 Hz, 2H), 7,03 (dd, J = 8.4, 6,3 Hz, 1H), 6,94 (s, 1H), 3,64 (s, 3H),
3,29 (q, J= 7,3 Hz, 2H), 2,65 (ddd, J= 13,6, 11,0, 6,0 Hz, 1H), 2,41 (ddd, J=13,4,11,0,
5.6 Hz, 1H), 2,07 — 2,03 (m, 1H), 2,00 (s, 6H), 1,56 (s, 3H), 1,14 (t, /= 7,2 Hz, 3H). MS
(ESI+) m/z 565 (M+H)".
Viduy 22: 4-{2-(2,6-dimetylphenoxy)—5-[1-(4-ﬂ0phenyl)-2-hydr0xypropan-2-yl]pyridin—
3-yl}-N-etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Muéi axit trifloaxetic ciia Vi du 22 duoc didu ché theo quy trinh ding dé didu ché
Vi du 7, 4-flobenzyl magie bromua thay thé cho phenyl magie bromua, va metyl magie
bromua thay thé cho etyl magie bromua. 'H NMR (500 MHz, DMSO-ds) 5 7,88 (s, 1H),
7,77 (d, J=2,4 Hz, 1H), 7,31 (s, 1H), 7,08 (d, J= 7,4 Hz, 2H), 7,04 — 6,96 (m, SH), 6,88
(s, 1H), 3,63 (s, 3H), 3,30 (g, J= 7.3 Hz, 2H), 3,03 — 2,93 (m, 2H), 1,98 (s, 6H), 1,53 (s,
3H), 1,15 (t, J=7,2 Hz, 3H). MS (ESI+) m/z 568.9 (M+H)".
Vi du 23: 4-{5-[xyclopropyl(4-flophenyl)hydroxymetyl]-2-(2,6-
dimetylphenoxy)pyridin—3-yl}-N—etyl-6-metyl—7-0x0-6,7-dihydro-1H—pyrolo[2,3—
c]pyridin-2-carboxamit

Mudi axit trifloaxetic ca Vi du 23 dugc didu ché theo quy trinh ding dé diéu ché
Vi du 7, 4-flophenyl magie bromua thay thé cho phenyl magie bromua, va xyclopropyl
magie bromua thay thé cho etyl magie bromua. '"H NMR (400 MHz, Pyridin-ds) & 8,46
(s, 1H), 8,31 (d, J= 2,4 Hz, 1H), 7.88 (s, 1H), 7,77 — 7,70 (m, 2H), 7,11 — 6,98 (m, 6H),
3,59 (s, 3H), 3,58 — 3,51 (m, 2H), 2,15 (s, 7H), 1,81 (tt, J= 8.2, 5,4 Hz, 1H), 1,20 (t, J=
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7.2 Hz, 3H), 0,90 — 0,75 (m, 2H), 0,62 (dtdd, J = 26,5, 9,1, 5.3, 3,7 Hz, 2H). MS (ESI+)
m/z 581 (M+H)".
Vi du 24: 4-{5-[xyclopentyl(xyclopropyl)hydroxymetyl]-2-(2,6-dimetylphenoxy)-
pyridin-3-yl}-N—etyl-6-rnety1—7-0xo-6,7—dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit

Mudi axit trifloaxetic ciia Vi du 24 duge didu ché theo quy trinh dung dé diéu ché
Vi du 7, xyclopentyl magie bromua thay thé cho phenyl magie bromua, va xyclopropyl
magie bromua thay thé cho etyl magie bromua. 'H NMR (400 MHz, Pyridin-ds) & 8,47
(d, J=2,5Hz, 1H), 8,36 (d, J=2,4 Hz, 1H), 7,43 (s, 1H), 7,25 (d, J=1,1Hz, 1H), 7,08
~ 7,03 (m, 2H), 7,03 — 6,96 (m,1H), 3,65 (s, 3H), 3,55 (id, J=17.2, 5,6 Hz, 2H), 2,64 (h,
J=9,0, 8,6 Hz, 1H), 2,17 (s, 6H), 1,85 (dt, J= 9,6, 6,6 Hz, 2H), 1.75 — 1,40 (m, 7H),
1,18 (t, J = 7,2 Hz, 3H), 0,88 (ddd, J = 9.1, 5.4, 3,7 Hz, 1H), 0,57 — 0,31 (m, 3H). MS
(ESI+) m/z 555 (M+H)".
Vi du 25: 4-{5-[dixyclopropyl(hydroxy)metyl]-2-(2,6-dimetylphenoxy)pyridin-3 -yl}-N-
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mudi axit trifloaxetic ctia Vi du 25 dugc diéu ché theo quy trinh ding d8 diéu ché
Vi du 7, xyclopropyl magie bromua thay thé cho phenyl magie bromua, va xyclopropyl
magie bromua thay thé cho etyl magie bromua '"H NMR (400 MHz, Pyridin-ds) 0 8,58
(s, 1H), 8,48 (d, J= 0,7 Hz, 1H), 7,42 (s, 2H), 7,23 (d, /= 2,6 Hz, 1H), 7,06 (d, J=10,3
Hz, 2H), 7,03 — 6,98 (m, 1H), 3,65 (d, J = 10,0 Hz, 3H), 3,59 — 3,51 (m, 2H), 2,16 (d, J
=132 Hz, 6H), 1,43 — 1,29 (m, 1H), 1,19 (t, J = 7.2 Hz, 3H), 0,88 — 0,78 (m, 2H), 0,72
(dtd, J=9.5, 5,5, 3,9 Hz, 2H), 0,54 (ddd, J=9.,4,7.4, 4,6 Hz, 2H), 0,42 (tdd, J=9.1, 5.6,
3,9 Hz, 2H). MS (ESI+) m/z 527 (M+H)".
Vi du 26: 4—[5-(1-xyclopropyl-1-hydroxy-2-metylpr0pyl)-2-(2,6-dimetylphen0xy)-
pyridin-3-yl]-N-etyl-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo|2,3-c]pyridin-2-carboxamit

Muéi axit trifloaxetic ciia Vi du 26 dugc didu ché theo quy trinh ding dé didu ché
Vi du 7, isopropyl magie bromua thay thé cho phenyl magie bromua, va xyclopropyl
magie bromua thay thé cho etyl magie bromua. 'H NMR (400 MHz, Pyridin-ds) & 8,45
(d, J=2,5Hz, 1H), 8,33 (d, J=2,4 Hz, 1H), 7,41 (s, 1H), 7.24 (d, J=1,2 Hz, 1H), 7,06
(s, 1H), 7,01 (d, J = 5,9 Hz, 1H), 3,64 (s, 3H), 3,59 — 3,50 (m, 2H), 2,17 (s, 6H), 1,50 —
1,40 (m, 1H), 1,20 — 1,13 (t, 3H), 1,12 (d, 3H), 1,06 (d, /= 6,8 Hz, 3H), 0,98-0,90 (m,1H),
0,58 — 0,50 (m, 1H), 0,50 — 0,43 (m, 1H), 0,4-0,38 (m, 1H). MS (ESI+) m/z 529 (M+H)".
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Vi du 27: 4-[5-(1-xyclopropyl-1-hydroxy-2-mety1butyl)-2-(2,6-dimety1phenoxy)-
pyridin-3-yl]-N-etyl-6-metyl—7-ox0-6,7-dihydro—1H—pyr010[2,3-c]pyridin-2-carb0xamit

Mudi axit trifloaxetic ciia Vi du 27 duoc didu ché theo quy trinh ding dé diéu ché
Vi du 7, 2-butyl magie bromua thay thé cho phenyl magie bromua, va xyclopropyl magie
bromua thay thé cho etyl magie bromua. 'H NMR (400 MHz, Pyridin-ds) 6 8,47 (d, J =
2.4 Hz, 1H), 8,35 (d, J=2,5 Hz, 1H), 7,42 (s, 1H), 7,23 (s, 1H), 7,07 (d, J=17,0 Hz, 2H),
7.05 — 6,95 (m, 1H), 3,64 (s, 2H), 3,57 — 3,50 (m, 2H), 2,17 (s, 7H), 2,06 (td, J=16,9, 3,6
Hz, 2H), 1,58 — 1,39 (m, 1H), 1,32 — 1,19 (m, 2H), 1,17 (d, J= 7,2 Hz, 3H), 1,10 (dd, J
= 12.8, 6,9 Hz, 3H), 0,98 — 0,87 (m, 4H), 0,61 — 0,43 (m, 2H), 0,43 — 0,34 (m, 1H). MS
(ESI+) m/z 543 (M+H)".
Vi du 28: N-etyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]phenyl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit
Vi du 28a: 2-(benzyloxy)-1-metyl-3-(triflometyl)benzen

Phenylmetanol (3,24 g, 30,0 mmol) trong 1-metylpyrolidin-2-on (25 ml) dugc xur
1y bang natri hydrua 60% trong dau (2,40 g, 60,0 mmol). Khudy hon hop phan tmg &
nhiét 36 moi truong trong thoi gian 10 phut. B6 sung vao dung dich nay 2-flo-1-metyl-
3-(triflometyl)benzen (1,781 g, 10 mmol). Khuiy hdn hop phan tmg ¢ nhiét 46 100 °C
trong 4 gio. Sau khi dé nguoi, hdn hop phén tmg duoc phan chia gilta nudc va etyl axetat.
Chiét 16p nudc bang lwong etyl axetat bd sung ba lan. Rira cac 16p hitu co két hop bang
nude mudi, phan tach, [am kho trén magie sulfat khan, loc, va ¢6. Tinh ché phﬁn can bang
sic ky nhanh trén silic oxit rira giai bang etyl axetat 5% trong heptan dé tao ra hop chat
néu & d& muc (1,56 g, 5,86 mmol, hiéu suit 58,6 %) dudi dang dau khong mau.
Vi du 28b: 2-metyl-6-(triflometyl)phenol

Vi du 28a (1,1 g, 4,13 mmol) va metanol (25 ml) dugc b6 sung vao Pd(OH)2 20%
trén cacbon (am, 0,22g, 0,16 mmol) trong chai ap suat 50 ml va khudy trong thoi gian 3
gi& & nhiét d6 30 psi cua hydro va ¢ nhigt do 50 °C. Sau khi d8 ngudi, loai bo chat rin
bing cach loc. Cb dich loc dudi ap sudt giam dé tao ra hop chat néu & d& muc (0,35 g,
1,987 mmol, 48%).
Vi du 28¢c: metyl 3-bromo-4-(2-metyl-6-(triflometyl)phenoxy)benzoat
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Gia nhiét hon hop ctia metyl 3-bromo-4-flobenzoat (0,280 g, 1,2 mmol), Vi du
28b (0,211 g, 1,200 mmol), va xesi cacbonat (0,391 g, 1,200 mmol) trong dimetyl sulfoxit
(5 ml) & nhiét do 110 °C qua dém. Sau khi dé ngudi, hon hop phan Gng dugc phan chia
gilra nudc va etyl axetat. Chiét 16p nuée bang lugng etyl axetat bd sung ba lan. Rira cac
16p hiru co két hop bang nudc mudi, phan tach, 1am kho trén magie sulfat khan, loc, va
¢6. Tinh ché phin can bing sic ky nhanh trén silic oxit rira giai bang etyl axetat 20%
trong heptan dé tao ra hop chit néu & d& muc (0,08 g, 0,206 mmol, hi¢u suét 17,1 %).
Vi du 28d: 2—(3-brom0-4-(2-metyl-6-(triﬂometyl)phenoxy)phenyl)propan-2-01

Vi du 28c (0,08 g, 0,206 mmol) trong tetrahydrofuran (5 ml) duoc xir Iy bang
metylmagie clorua (0,685 ml, 2,056 mmol) & nhiét d6 0 °C. Khuiy hdn hop phan tmg &
nhiét 36 moi truong qua dém. Lam dung hon hop phén Gmg bang amoni clorua bdo hoa
trong nudc, va n6 duge phéan chia gifta nude va etyl axetat. Chiét 16p nudce bang lugng
etyl axetat bd sung ba 14n. Rira cac 16p hiru co két hop bang nuéc mudi, phén tach, 1am
kho trén magie sulfat khan, loc, va c6. Tinh ché phén cin bang sac ky nhanh (rira giai
bangsilic oxit, etyl axetat 20 % trong heptan) dé tao ra hop chat néu & dé muc (0,056 g,
0,144 mmol, hidu suat 70,0 %).

Vi du 28e: N-etyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy Jphenyl}-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Gia nhiét hdn hop cia Vi du 1h (0,069 g, 0,2 mmol), Vi du 28d (0,078 g, 0,200
mmol), tetrakis(triphenylphosphin)paladi(0) (0,023 g, 0,020 mmol), va xesi florua (0,091
g, 0,600 mmol) trong 1,2-dimetoxyetan (1 ml) va metanol (0,500 ml) & nhi¢t do 120 °C
trong thoi gian 40 phut trong thiét bi phan tng vi séng. Sau khi dé ngudi, hdn hop phan
tng dugc phan chia gitta nuée va etyl axetat. Chiét 16p nuée bang luong etyl axetat b6
sung ba lan. Rira cac 16p hitu co két hop bang nuéce mudi, phan tach, 1am kho trén magie
sulfat khan, loc, va c¢6. Tinh ché phﬁn can bﬁng sic ky nhanh (silicagel, metanol 5 %
trong etyl axetat) dé tao ra san pham thd, ma sau d6 dugc tinh ché bang HPLC didu ché
pha dao (cot C18, CH3CN/nudc (axit trifloaxetic 0,1 %), gradien 20-80 %) dé tao ra hop
chét néu & d& muc (0,039 g, 0,074 mmol, higu suat 37,0 %). '"HNMR (500 MHz, DMSO-
ds) 612,25 (d, T =2,4 Hz, 1H), 8,35 (t, J = 5,3 Hz, 1H), 7,72 - 7,53 (m, 3H), 7,42 - 7,21
(m, 3H), 6,81 (d, J = 2,2 Hz, 1H), 6,33 (d, J = 8,7 Hz, 1H), 3,60 (s, 3H), 3,27 (qdd, J =
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7.2, 4.9, 2,4 Hz, 2H), 1,94 (s, 3H), 1,45 (s, 6H), 1,12 (t, ] = 7.2 Hz, 3H). MS (ESI+) m/z
528,1 (M+H)".
Vi du 29: 4-[2-(2-clo-6-mety1phen0xy)-5-(2-hydroxypropan-2-y1)pyridin-3-yl]-N—etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi dy 29a: metyl 5-bromo-6-(2-clo-6-metylphenoxy)nicotinat

Khuéy hdn hop ctia 2-clo-6-metylphenol (1,195 g, 8,38 mmol), metyl 5-bromo-6-
clonicotinat (2g, 7,98 mmol), va xesi cacbonat (2,60 g, 7,98 mmol) trong dimetyl sulfoxit
khan (20 ml) & nhiét do 80 °C trong thoi gian 1,5 gid. Sau khi dé ngudi dén nhiét 46 moi
truomg, bo sung nudc (40 ml) vao hon hop, va thu gom san pham két tia bang cach loc
va lam kho dé tao ra hop chét néu & d& muc (2,6 g, 7,29 mmol, hi¢u suat 91 %) dudi dang
chit rin mau tring nho.
Vi du 29b: 2-(5-bromo-6-(2-010-6-metylphenoxy)pyridin-3-yl)propan-2-ol

B4 sung timg giot metylmagie bromua 1 M (14,02 mmol) trong tetrahydrofuran
vao dung dich cua Vi du 29a (1 g, 2,80 mmol) trong tetrahydrofuran khan (10 ml) ¢ nhiét
d6 0 °C, va khudy hdn hop & nhiét do trong phong trong thoi gian 16 gio. Lam dung hdn
hop phan ung bang amoni clorua bao hoa trong nudc (20 ml) can than, va chiét bang etyl
axetat (20 ml x 3). Rira pha hitu co két hop bang nuéc mudi (20 ml), 1am kho trén natri
sulfat khan, loc, va co dén kho dé tao ra hop chét néu & dé muc (1 g, 2,80 mmol, hiéu
sut 100 %).
Vi du 29c: 4—(2—(2-clo-6-metylphen0xy)-5-(2—hydroxypropan-2-yl)pyridin-3-yl)-N—etyl—
6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 29¢ duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 29b
thay thé cho Vi du 11. 'H NMR (400 MHz, DMSO-ds) § 12,30 (s, 1H), 8,36 (t, J=5.4
Hz, 1H), 8,11 (d, J= 2,4 Hz, 1H), 7,99 (d, J = 2,4 Hz, 1H), 7.49 (s, 1H), 7,35 (dd, J =
79,L6Hz,HD,%31—7210n,HD,ZI6GVI=7£}h;LHL696($1H)523(&1HL
3,61 (s, 3H), 3,28 (td, J= 7,2, 5,3 Hz, 2H), 2,09 (s, 3H), 1,49 (s, 6H), 1,12 (t, J=7,2 Hz,
3H). MS (ESI+) m/z 495,2 (M+H)".
Vi du 30: 4-[2-(2-clo-6—metylphen0xy)-5-(2-hydroxypropan—2-yl)phenyl]—N—ety1-6-
metyl-7-0xo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2—carboxamit
Vi du 30a: metyl 3-bromo-4-(2-clo-6-metylphenoxy)benzoat
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KhuAy hdn hop ctia xesi cacbonat (839 mg, 2,57 mmol), 2-clo-6-metylphenol (294
mg, 2,060 mmol), va metyl 3-bromo-4-flobenzoat (400 mg, 1,716 mmol) trong dimetyl
sulfoxit (5 ml) & nhiét ¢ 100 °C trong thoi gian 1 gi¢ dudi nito. Sau khi dé nguéi dén
nhiét @6 moi truong, bd sung nuéc (50 ml). Chiét hdn hop thu dugc bang etyl axetat (50
ml) hai 14n. Céc 16p hiru co duoc két hop va lam kho trén natri sulfat khan. Sau khi loc
va loai b6 dung mdi tinh ché nguyén liéu thd bang sic ky nhanh (silicagel, 0-50 % etyl
axetat/ete dau mo) dé tao ra hop chét néu & d& muc (400 mg, hiéu suét 65,5 %).

Vi du 30b: 2-(3-bromo-4-(2-010-6-metylphenoxy)phenyl)propan-2-01

Vi du 30b dugc didu ché theo quy trinh ding dé diéu ché Vi du 29b, Vi du 30a
thay thé cho Vi du 29a.

Vi du 30c: 4-[2—(2-clo-6-metylphen0xy)-5-(2-hydr0xypropan-2—yl)phenyl]-N—etyl-6-
metyl-7-0x0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-Z-carboxamit

Vi du 30c dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 30b
thay thé cho Vi du 11. '"H NMR (300 MHz, DMSO-ds) 6 12,23 (s, 1H), 8,34 (bs, 1H),
7,53 (d, J=2,4 Hz, 1H), 7,45 - 7,25 (m, 4H), 7,19 (t, J= 7.8 Hz, 1H), 6,91 (s, 1H), 6,30
(d, J= 8.6 Hz, 1H), 5,01 (s, 1H), 3,59 (s, 3H), 3,30 — 3,21 (m, 2H), 2,08 (s, 3H), 1,44 (s,
6H), 1,11 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 494.2 (M+H)".

Vi du 31: N—tert-buty1-4-[2-(2-c10-6-metylphenoxy)-5-(2—hydroxypropan-2-y1)phenyl]-
6-metyl-7-0X0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-Z-carboxamit

Hoa tan hon hop ctia Vi du 30b (95 mg, 0,268 mmol), natri cacbonat (85 mg, 0,804
mmol), tris(dibenzylidenaxeton)dipaladi(0) (24,5 mg, 0,027 mmol), Vi du 32¢ (100 mg,
0,268 mmol), va 1,3,5,7-tetramety1—6-phenyl-2,4,8-trioxa-6-phosphaadamantan (9,40
mg, 0,032 mmol) trong tetrahydrofuran (4 ml) va nudc (1 ml). Gia nhiét hdn hop & nhiét
dd 60 °C trong thoi gian 3 gid dudi nito. Lam ngudi hon hop dén nhiét @6 méi trudng va
loc va chiét dich loc bang etyl axetat. L6p hitu co dugc tich riéng va lam kho trén magie
sulfat khan, loc, va lam bay hoi. Hoa tan phan cin thé trong dimetyl sulfoxit va tinh ché
bing HPLC diéu ché (Cot:Waters HSS C18, 2,1%50 mm, 1,8 pm; Pha Dong A:nu6e/10
mmol NH4sHCO3, Pha Dong B: axetonitril; tdc do dong chay: 25 ml/phut; gradien:tir 25
% B dén 50 % B trong 5 phut, gitt 0,5 phit; 254 nm) dé tao ra hop chét néu & dé muc
(18,9 mg, 0,036 mmol, hiéu suat 13,5 %). '"H NMR (300 MHz, DMSO-de) & 12,36 (s,
1H), 7,86 (s, 1H), 7,54 (d, J= 2,3 Hz, 1H), 7,41 (d, J = 7,0 Hz, 1H), 7,37 (s, 1H), 7,31

-08-



33527

(m, 2H), 7,19 (t, J= 7,8 Hz, 1H), 6,91 (d, J=2,1 Hz, 1H), 6,29 (d, J= 8,6 Hz, 1H), 5,01
(s, 1H), 3,60 (s, 3H), 2,08 (s, 3H), 1,44 (s, 6H), 1,36 (s, 9H). MS (ESI+) m/z 522,2
(M+H)".
Vi du 32: N—tert-buty1-4-[2-(2,6-dimety1phen0xy)-5-(2-hydr0xypropan-2-yl)pheny1]-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 32a: axit 4-bromo-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxylic

Nap vao binh thot cb day tron 500 ml véi Vi du 1£ (7,9 g, 17,43 mmol) va dioxan
(100 ml). B6 sung vao dung dich nay NaOH 2M (34,9 ml, 69,7 mmol), va gia nhiét hén
hop phan tmg & nhiét d6 80 °C trong thoi gian 2 gio. Sau khi dé nguoi, pha lodng hdn
hop phan tmg bing HCI (0,1 N) dén do pH 2. Sau d6 b sung timg giot HCI IN dé ha do
pH dén khoang 1. Khu4y manh hdn hop thu dugc trong khodng mdt gio. Loc hon hop va
rira chét rén thu duoc béng nuédc va lam kho dé tao ra hop chit néu & dé muc (4,44 g,
hiéu suét 94 %).
Vi du 32b: 4-br0mo-N—(tert-butyl)-6-metyl-7—oxo—6,7-dihydr0-1H-pyrolo[2,3-c]pyridin-
2-carboxamit

B6 sung 4 giot dimetylformamit sau do 1a bd sung oxalyl clorua (1,93 ml, 22,0
mmol) vao bdt nhio cua Vi du 32a (2,98 g, 11,0 mmol) trong diclometan (30 ml). Khuiy
hén hop ¢ nhiét do moi truong trong thoi gian 3 gio va cb. B sung vao phan cin
tetrahydrofuran (30 ml) va 2-metylpropan-2-amin (3,47 ml, 33,0 mmol) va khudy hon
hop & nhiét 46 moi trudng trong thoi gian 1 gio. Hon hop duge phan chia voi etyl axetat
va nude. Rua 16p hitu co bang natri clorua bdo hoa trong nuée, lam kho bang natri sulfat
khan, loc, va c6. Tan nho phﬁn can thu dugc véi etyl axetat/heptan (1:1) dé tao ra hop
chat néu & dé muc (3,35 g, 10,27 mmol, 93 %).
Vi du 32c: N-(tert—butyl)-6-mety1—7-ox0-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2—yl)-
6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit

Khtr khi hon hop cua kali axetat khan (26,6 g, 271 mmol), Vi du 32b (29,5 g, 90
mmol), 4,4,4',4',5,5,5’,5'-octamety1-2,2'-bi(1,3,2-dioxaborolan) (45,9 g, 181 mmol),
clo(2-dixyclohexylphosphino-2',4,6'-triisopropyl-1,1’-biphenyl) [2-(2'-amino-1,1'-
biphenyl)]paladi(Il) (2,85 g, 3,62 mmol), va 2-dixyclohexylphosphino-2'.4",6'-
triisopropylbiphenyl (1,725 g, 3,62 mmol) dudi ludng khi nito. BS sung vao do hdn hop
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2-metyl tetrahydrofuran khan d4 khur khi (1 1). Gia nhiét bot nh3o mau vang thu dugc ¢
nhiét d6 80 °C qua dém. D& hdn hop phan tmg ngudi dén nhigt d6 mdi trudng va sau do
pha loang bang nude (500 ml) va etyl axetat (500 ml) va khudy trong thdi gian 90 phit
véi 1,8 g (3,0 duong lugng trén mol paladi) amoni pyrolidin dithiocarbamat. Loc hdn
hop thu dwoc qua dAt diatomit va sic rira miéng dat diatomit véi etyl axetat. Rira dich loc
bang nude mudi. Tron 16p hitu co véi khoang 20 g SiliaMetS Thiol® (thiol gan trén silic
oxit qua chudi alkyl, chét ty tap paladi t Silicycle), va khudy hon hop nay trong khoang
mot gis. Lam kho hdn hop trén natri sulfat khan, loc, va c6 duéi ap suat giam. Tinh ché
phan cin trén Grace Reveleris X2 MPLC bang cach sir dung cot silicagel Teledyne-Isco
RediSep Rf Gold 750 g, rira gidi bing ti 50 % dén 60 % dén 70 % dén 80 % etyl
axetat/heptan dé tao ra hop chét néu & d& muc. Nghién siéu Am nguyén liéu nay trong 250
ml etyl axetat/heptan 20 %. Thu gom chit rin bang cach loc, rira bang etyl axetat
20%/heptan, va lam khé dé tao ra hop chat néu ¢ d& muc (17,6 g, hiéu sut 52%).
Vidu 32d: N-tert-butyl-4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypr0pan-2-yl)phenyl]-
6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Théi dong khi nito qua hon hop cua Vidu 32¢ (15,0 g, 40,2 mmol), Vidu 3d (16,2
g, 48,2 mmol), 1,3,5,7-tetrametyl—6-pheny1-2,4,8-trioxa-6-ph0sphaadamantan (1,175 g,
4,02 mmol), kali phosphat (21,33 g, 100 mmol), va tris(dibenzylidenaxeton)dipaladi
(1,104 g, 1,206 mmol) trong mot gio. Trong lic nay, trong binh thét ¢6 11 tron dioxan
khan (300 ml) va nudce (75 ml). Khir khi dung dich nay trong mot gio béng cach tao bot
khi nito qua n6. Sau mot gio, chuyén dung méi qua 6ng thong vao hdn hop cia chit ran
d3 khir khi. Khi bé sung dung méi quan sat thiy su toa nhiét va nhiét o tang lén tr 20,5
°C 1én 32,0 °C. Khi hon hop phan tng dugce tron thanh cong, n6 duoc gia nhiét & nhiét
d6 80 °C trong thoi gian 2,5 gid. D& hdn hop phan tmg ngudi dén nhiét d6 mdi truong va
pha loang bang etyl axetat va nudc. Khudy hdn hop trong mot gio v6i khoang 600 mg
(3,0 dwong lugng trén mol paladi) amoni pyrolidin dithiocarbamat. Loc hdn hop thu dugc
qua dét diatomit. Rira miéng dat diatomit bang etyl axetat. Rot dich loc thu duge vao
phéu riéng 1& va pha loang hon hop thém voi etyl axetat va nude mudi. Rua 16p hiru co
bing nue (2X) va nuéc mudi. Lam khd 16p hitu co bang natri sulfat khan, loc, va c6
dudi ap suét giam. Tinh ché phéan cin trén Grace Reveleris X2 MPLC bang céch st dung

cot silicagel Teledyne Isco RediSep Rf Gold 330 g rira giai bang tir 70 % dén 80 % dén
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90 % etyl axetat/heptan dén 100 % etyl axetat. Hoa tan nguyén li¢u tinh khiét thu duoc
voi su gia nhiét trong etanol, c6 dudi ap sudt giam, va 1am kho dé tao ra hop chat néu &
d& muc (18,0 g, hiéu suat 89%). 'H NMR (501 MHz, DMSO-de) 6 12,34 (s, 1H), 7.85 (s,
1H), 7,52 (d, J= 2,3 Hz, 1H), 7.33 (s, 1H), 7,28 (dd, J= 8,6, 2,4 Hz, 1H), 7,10 (d, J =
7.8 Hz, 2H), 7,03 (dd, J = 8,3, 6,6 Hz, 1H), 6,85 (s, 1H), 6,26 (d, J = 8,6 Hz, 1H), 4,97
(s, 1H), 3,59 (s, 3H), 2,00 (s, 6H), 1,42 (s, 6H), 1,35 (s, 9H). MS (ESI+) m/z 502,1
(M+H)".
Vi du 33: N—tert—butyl-4—[2',4'-diﬂo—4-(2-hydr0xypropan-2-yl)[1,1'-biphenyl]-2-yl]-6-
metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 33a: metyl 2' 4'-diflo-2-nitro-[1,1'-biphenyl]-4-carboxylat

Két hop hon hop cua metyl 4-bromo-3-nitrobenzoat (750 mg, 2,88 mmol), (2,4-
diflophenyl)axit boronic (683 mg, 4,33 mmol), tetrakis(triphenylphosphin)paladi(0) (333
mg, 0,288 mmol), va natri cacbonat (611 mg, 5,77 mmol) trong dioxan (15 ml) va nudc
(4 ml), phun bang khi nito trong thoi gian 10 phut, va gia nhiét & nhiét 46 90 °C dudi
nito trong thoi gian 2 gid. Lam ngudi hdn hop dén nhiét d9 moi truong va né duge phan
chia gilta gtyl axetat va nudc. Rura 16p hitu co bang natri clorua bdo hoa trong nudce, 1am
khé trén natri sulfat khan, xi Iy bing dat diatomit, loc, va ¢. Tinh ché phan can bang sic
ky (silicagel, 0-100 % etyl axetat trong ete diu mo) dé tao ra hop chét néu & d& muc (510
mg, 1,739 mmol, higu sudt 60,3 %).
Vi du 33b: metyl 2-amino-2',4'-diflo-[1,1'-biphenyl]-4-carboxylat

Két hop Vi du 33a (450 mg, 1,535 mmol), k&m (1003 mg, 15,35 mmol) va
amoniac hydroclorua (821 mg, 15,35 mmol) trong tetrahydrofuran (4 ml), metanol (1 ml)
va nude (1 ml) voi su khudy manh & nhiét 6 26 °C trong thoi gian 3 gio. Loc hdn hop
qua nut d4t diatomit dé loai bo chit ran. Stic rira nit nay lap di ldp lai véi metanol va
tetrahydrofuran. Co dich loc va phan cin duoc phan chia gitra etyl axetat va nudc. Rura
16p etyl axetat bang nude mudi, 1am kho (natri sulfat khan), loc, va ¢ dé tao ra hop chat
néu & d& muc (380 mg, 1,444 mmol, hidu sudt 94 %).
Vi du 33c: metyl 2',4'-diflo-2-iodo-[1,1'-biphenyl]-4-carboxylat

Xt Iy dung dich cia Vi du 33b (200 mg, 0,760 mmol) trong 1,4-dioxan (10 ml) &
nhidt d6 0 °C bang HCI dac (27,7 mg, 0,760 mmol) va khudy trong thoi gian 15 phut va

sau d6 xu Iy bang dung dich cua natri nitrit (62,9 mg, 0,912 mmol) trong nudc (2 ml).
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Khuiy hdn hop trong thoi gian 1 gio & nhigt d6 0 °C, xir Iy bang dung dich cta kali iodua
(252 mg, 1,52 mmol) trong nudc (2 ml) va khudy trong thoi gian 1 gid ¢ nhiét 40 moi
trudng. Hon hop phan ting nay dwoc phén chia gitta etyl axetat va nudc. Rira 16p hitu co
bﬁng bao hoa natri thiosulfat, nudc, va nudc mubi, [am kho (magie sulfat khan), loc, va
co. Tinh ché phan can bang sic ky trén silicagel (hexan) dé tao ra hop chit néu & dé muc
(300 mg, 0,642 mmol, hidu suat 84 %).
Vi dy 33d: 2-(2',4'-diflo-2-iodo-[1,1'-biphenyl]-4-yl)propan-2-ol

Khuiy hén hop cta Vi du 33¢ (100 mg, 0,267 mmol) trong tetrahydrofuran (10
ml) & nhiét do -10 °C. B sung tir tir vao dung dich nay metylmagie bromua (0,356 ml,
1,069 mmol). Khudy hdn hop phan ung ¢ nhiét do 25 °C qua dém. Pha loang hon hop
bang etyl ete, rira bang 20 ml nuéc (hai 14n), va nude mudi. Lam khd 16p hitu co trén
natri sulfat khan, loc, va c6 dudi ap suit giam. Tinh ché phan cin bang sac ky silicagel
(ete dau mé / etyl axetat = 33/1) dé tao ra hop chét néu & dé muc (50 mg, 0,134 mmol,
higu suét 50,0 %).
Vi du 33e: N-tert-butyl-4-[2',4'-diﬂo—4-(2—hydroxypropan-2-y1)[1,1'-bipheny1]-2-yl]-6-
metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 33e duoc didu ché theo quy trinh ding dé diéu ché Vi du 32d, Vi du 33d
thay thé cho Vi du 3d. 'H NMR (400 MHz, Metanol-ds) § 7,67 (d, J=2.,0 Hz, 1H), 7,62
(dd, J=8.,0, 2,1 Hz, 1H), 7,41 (d, J= 8,1 Hz, 1H), 7,30 — 7,21 (m, 1H), 6,86 (s, 1H), 6,86
— 6,77 (m, 2H), 6,69 (s, 1H), 3,53 (s, 3H), 1,63 (s, 6H), 1,45 (s, 9H). MS (ESI+) m/z
4942 (M+H)".
Vi du 34: N—(2,2—diﬂo-1-metylxyclopropyl)-4-[2—(2,6-dimety1phenoxy)-5-(2-
hydroxypropan-2-yl)pyridin-3-yl] -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
2-carboxamit
Vi du 34a: 4-br0m0-6-mety1-7-0xo-6,7-dihydro-1H—pyr010[2,3—c]pyridin-2-carbonyl
clorua

Xu Iy Vi du 32a (1,0 g, 3,69 mmol) trong diclometan (18,45 ml) dudi nito bang
N,N-dimetylformamit (0,057 ml, 0,738 mmol) sau do bd sung timg giot oxalyl diclorua
(0,969 ml, 11,07 mmol). Khudy hon hop phan tng dudi nito ¢ nhi¢t d moi truong trong
thoi gian 3 gio va cd. Dong so6i phan cin ba Jin nita véi diclometan/toluen 1:1 dé tao ra

hop chat néu & dé muc (1,06 g, 99%) ma dugc su dung ma khong can tinh ché.
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Vi du 34b: 4-bromo-N-(2,2-diflo-1-metylxyclopropyl)-6-metyl-7-ox0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-2-carboxamit

Xu 1y timg giot hdn hop cua Vi du 34a (1,06 g, 3,69 mmol) va 2,2-diflo-1-
metylxyclopropanamin hydroclorua (0,636 g, 4,43 mmol) trong tetrahydrofuran (24,59
ml) duéi nito v6i N-etyl-N-isopropylpropan-2-amin (6,44 ml, 36,9 mmol). Khudy hdn
hop phan Gmg duéi nito & nhiét 6 moi truong trong thoi gian 18 gio. Hon hop dwoc phin
chia gifta etyl axetat va nuéc. Rira 16p hiru co bang natri clorua bdo hoa trong nudc, lam
khé trén natri sulfat khan, loc, va cd. Tinh ché bang tan nho (diclometan/heptan 2:1) tao
ra hop chéat néu & dé muc (0,688 g, 52 %).
Vi du 34c: N—(2,2-diﬂ0-1-metylxyclopropyl)-6—mety1-7-0x0-4-(4,4,5,S—tetrametyl-
1,3.2-dioxaborolan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Két hop dixyclohexyl(2',4',6'-triisopropyl-[1, 1'-biphenyl]-2-yl)phosphin (0,109 g,
0,229 mmol), kali axetat (0,750 g, 7,64 mmol), tris(dibenzylidenaxeton)dipaladi(0)
(0,052 g, 0,057 mmol), Vi du 34b (0,688 g, 1,910 mmol) va 444' 455,55 -octametyl-
2,2'-bi(1,3,2-dioxaborolan) (1,455 g, 5,73 mmol) trong dioxan (9,55 ml) va phun béng
argon trong thoi gian 15 phut. Sau d6 gia nhiét hon hop dudi nito trong thoi gian 18 gid
& nhiét do 80 °C, dé ngudi, va n6 dugc phén chia gifra etyl axetat va nude. Rua 16p hitu
co bang natri clorua bio hoa trong nudc, 1am kho (natri sulfat khan), xu 1y bang silicagel
chirc hoa 3-mercaptopropyl, loc, va c¢6. Tinh ché bang sic ky (silicagel, 20-100 % etyl
axetat trong heptan) tao ra san pham mong muén thd. Tan nho trong thé tich t6i thiéu cua
heptan/dietyl ete 9:1 tao ra hop chét néu & dé& muc (0,362 g, 46 %).
Vi du 34d: N-(2,2-diﬂo-1-metylxyclopropyl)-4—[2-(2,6-dimetylphenoxy)-5 -(2-
hydroxypropan-2-yl)pyridin-3-yl]-6-mety1—7-0xo-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-
2-carboxamit
Két hop Vi du 34c (0,06 g, 0,147 mmol), Vi du 11 (0,059 g, 0,177 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (4,05 mg, 4,42 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (4,31 mg, 0,015 mmol) va natri cacbonat (0,062 g,
0,589 mmol) va phun bang argon trong thoi gian 15 phit. Trong khi d6 suc dung dich
cua tetrahydrofuran/nudce 4:1 (1,0 ml) bang nito trong thoi gian 15 phit va chuyén bang
bom tiém vao binh phan ung dudi argon. Khuay hdn hop trong thoi gian 3 gio dudi argon

& nhiét d6 60 °C, dé ngudi, va n6 dugc phan chia giita etyl axetat va nudc. Rtra 16p hiru
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co bing natri clorua bdo hoa trong nuéc, 1lam kho trén natri sulfat khan, xt 1y bing
silicagel chiic hoa 3-mercaptopropyl, loc va cd. Tinh ché bang HPLC pha dao (C18,
CHsCN/nuée (axit trifloaxetic 0,1 %), 0-100 %) tao ra hop chét néu & dé muc (0,066 g,
83 %). 'H NMR (400 MHz, DMSO- d¢) § 12,38 (d, J =2,1 Hz, 1H), 8,77 (d,J = 2,4 Hz,
1H), 8,08 (d, T = 2,4 Hz, 1H), 7,92 (d, T = 2,4 Hz, 1H), 7,43 (s, 1H), 7,07 - 6,89 (m, 4H),
3,59 (s, 3H), 1,96 (s, 6H), 1,72 - 1,54 (m, 2H), 1,46 (s, 6H), 1,43 (d, J = 2,5 Hz, 3H). MS
(ESI+) m/z 537 [M+H]".
Vidu 35: N—etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)phenyl]-6-
metyl-7-ox0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 35a: 4-flo-2,6-dimetylphenol

Lam lanh dung dich ctia 2-bromo-5-flo-1,3-dimetylbenzen (25 g, 123 mmol) trong
tetrahydrofuran (300 ml) xung -78 °C va b sung timg giot n-butyllithi (59,1 ml, 148
mmol) & tbe do dé giir nhiét d bén trong 6 hodc & dudi -75 °C. Khu4y hén hop trong
thoi gian 2 gio va sau d6 bd sung trimetylborat (16,51 ml, 148 mmol) va khudy hén hop
trong thi gian 3 gid & nhiét d6 -78 °C, sau d6 1am 4m dén nhiét d6 mdi truong. Sau khi
4 gity, 1am lanh hon hop xudng -10 °C va dung dich da lam lanh tir trudce cia NaOH (7,39
g, 185 mmol) va bd sung hydro peroxit 30 % (201 ml, 1970 mmol). Khi hoan thanh viéc
b6 sung dé hdn hop 4m 1én dén nhiét @6 moi trudmg qua dém. Pieu chinh do pH cua hdn
hop dén do pH 1 bing HC1 2M. B6 sung 400 ml etyl ete va 200 ml nude va cac 16p duoc
tach riéng. Chiét 16p nudc bang 3 x 200 ml ete, va rira céc 16p hitu co két hop bang
NaHCO:s bdo hoa va NaS>03 bao hoa, sau do khudy v6i dung dich NaS»Os bao hoa trong
nude (200 ml) trong thoi gian 15 phit. Lam kho pha hiru co bang magie sulfat khan, loc,
va cO. Hép thu phén cin trong dietyl ete/pentan 1/1 va suc qua nut silic oxit. Co dich loc
taora 11,47g (67%) cua hop chét néu & dé muc.
Vi du 35b: metyl 3-bromo-4-(4-flo-2,6-dimetylphenoxy)benzoat

B sung xesi cacbonat (6,49 g, 19,91 mmol) vao dung dich cua Vidu 35a (1,86 g,
13,27 mmol) va metyl 3-bromo-4-flobenzoat (2,099 ml, 14,20 mmol) trong dimetyl
sulfoxit (14 ml). Gia nhiét hdn hop ¢ nhiét d6 80 °C trong thoi gian 2 gio, dé nguoi, va
pha lodng bing nudc (100 ml), sau d6 chiét bang metyl tert-butyl ete (200 ml). Chiét pha
nude bang cac phan bd sung (2 x 100 ml) ctia metyl tert-butyl ete. Lam kho cac chat hitu

co két hop trén natri sulfat khan, loc, va c6. Tinh ché nguyén lidu thd bang sic ky
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(silicagel, rira giai bang 0-25 % etyl axetat/heptan) dé tao ra 4,56g (97%) hop chat néu &
dé& muc.
Vidu 35c¢: 2-(3-brom0-4-(4-ﬂ0-2,6-dimetylphenoxy)phenyl)propan—2-01

Dat binh thot cd chtra dung dich cia Vi du 35b (2,49 g, 7,05 mmol) trong
tetrahydrofuran (28,0 ml) trong bé nudc, va sau d6 xt Iy bang metylmagie bromua 3 M
trong tetrahydrofuran (7,0 ml, 21,00 mmol). Sau 30 phut, lam dung hdn hop bang cach
bésung100rn1mnonickwuanongnuécvétaora100nﬂ(ﬁdylmﬁjRﬁacécchéth&uco
bang nudc va 1am kho trén natri sulfat khan. Sau khi loc va loai bo dung moi, sac ky
nguyén liéu tho (hdp chira silic oxit, 0-100 % etyl axetat/heptan) dé tao ra 2,056 g (83 %)
hop chét néu & dé muc.

Vi du 35d: N—etyl-4-[2—(4-ﬂo-2,6-dimetylphen0xy)-5—(2-hydr0xypropan-2-yl)pheny1]-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Phuong phap A:

Khir khi hdn hop cia Vi du 35¢, Vi du 1h (0,280 g, 0,810 mmol), 1,3,5,7-
tetrametyl-6-pheny1-2,4,8-trioxa-6-phosphaadamantan (0,021 g, 0,073 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (4) (0,017 g, 0,019 mmol), va kali phosphat (0,331
g, 1,557 mmol) trong dioxan (4 ml) va nugc (1 ml) va nhdi day tro lai bang nito sdu lan.
Gia nhiét hdn hop phan tng & nhiét d6 60 °C trong thoi gian 12 gio. Hon hop phan tmg
duogc phén chia gilta nudc va etyl axetat. Chiét 16p nude bang luong etyl axetat bd sung
(3 x 20 ml). Rura céc 16p hitu co két hop bang nudc mubi, 1am kho trén magie sulfat khan,
loc, va co. Tinh ché phﬁn cin bang sac ky cot nhanh trén silicagel rira gidi bang metanol
5 % trong etyl axetat. Tinh ché thém san phim tho bang HPLC diéu ché pha dio (C18,
CH;CN/nuée (axit trifloaxetic 0,1 %), gradien 20-80 %). Cac phan doan mong mudn
dugce két hop va 1am déng kho dé tao ra hop chat néu ¢ dé muc (0,14 g, 0,285 mmol, hiéu
suét 45,7 %). '"H NMR (400 MHz, DMSO-ds) & 12,20 (s, 1H), 8,32 (t, J = 5,3 Hz, 1H),
7,50 (d, J = 2,5 Hz, 1H), 7,46 — 7,21 (m, 2H), 6,96 (d, J = 8,9 Hz, 2H), 6,83 (d, ] =23
Hz, 1H), 6,29 (d, J = 8,6 Hz, 1H), 3,58 (s, 3H), 3,24 (dt, J = 12,6, 6,2 Hz, 2H), 2,00 (s,
6H), 1,42 (s, 6H), 1,10 (t, ] = 7,2 Hz, 2H). MS (ESI+) m/z 492.2 (M+H)".

Phuong phap B:
Buéc 1: Didu ché etyl 4-(2-(4-ﬂo-2,6-dimetylphen0xy)-5-(2-hydr0xypropan—2-
yl)phenyl)-6-metyl-7-oxo-1-tosyl-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxylat
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Nap vao binh thét ¢b ba c¢b v6i thanh khudy, va lap voi cap nhiét va bo ngung tu
hdi lru. Bb sung vao binh thét cd bis(pinacolato)dibo (27,0 g, 106 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (605 mg, 0,661 mmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (465 mg, 1,591 mmol), Vi du 1f duoc didu ché tur
Phuong phap B (38,832 g, 86 mmol), va kali axetat (17,67 g, 180 mmol). Lam sach binh
thot b chira cht rin bang nito trong thdi gian 30 phut va binh thot cb riéng 1& chira 350
ml tetrahydrofuran dugc suc trong thoi gian 30 phut. Sau thoi gian nay, binh thot cb ba
céduqcdéynﬁtvé350nﬂieﬁﬂnmhoﬂum1déduqcsucduqcchuy&1véoch&m§nb§ng
cach st dung 6ng thong. Sau do khudy hdn hop phéan (g va gia nhiét 1én 60 °C dén khi
phan tng dugc dénh gia 1a hoan thanh béi HPLC (22 gio). Sau thoi gian nay, loc hon hop
phan g qua miéng dat diatomit, va thu gom trong binh thot cb day tron. Rura miéng dat
diatomit bang tetrahydrofuran (1 x 50 ml) va bd sung vao phan tmg. Sau do suc hdn hop
phan tng bang nito trong thoi gian 30 phit. Trong binh thot cb riéng r&, hoa tan kali
phosphat tribazo (52,0 g, 548 mmol) trong nude (50 ml) va suc dung dich bang nito trong
thoi gian 30 phut. Sau thoi gian ndy, mé binh thot ¢ chira hdn hop phan ung ra (dudi
dong nito cao) va bd sung Vi du 35¢ (28,8 g, 82 mmol) dudi dang chét rdn. Ngay sau khi
bb sung, dung dich phosphat va nuéc dugc bd sung qua 6ng thong. Sau d6 gia nhiét hon
hop phan @mng & nhiét do 60 °C trong thi gian 2 gi¢ hofic dén khi quan sit thdy su tiéu
thuhoéntoéncﬁa\ﬁ<h135c.Saudéloaibécécth&ﬂnphﬁldébayhoinénmnéybayhoi
quay. B6 sung vao hon hop con lai 300 ml etyl axetat dé hoa tan hoan toan phan cin tho.
Lép nudce va 16p hitu co duoc tach riéng, va chiét 16p nude bang etyl axetat (2 x 250 ml).
Cac 16p hitu co duge két hop va dugc rira bang 5% Xystein/8% natri bicacbonat (2 x 100
ml). Lép hitu co va 16p nude duoc tach riéng va thanh phan hitu co duge loai bo trén may
bay hoi quay dé lai chét rdn mau vang/mau niu sang. Hoa tan chét ran trong metyl tert-
butyl ete (450 ml) dé tao ra dung dich mau vang va 900 ml heptan duoc bd sung vao daé
thuc day su két taa. Loc chét rin mau tring nho va rira nhanh bang 200 ml heptan. Co
dich loc dén khi lai bat dau két tua. Lai loc chét rin va rira. Luong cudi cing cua dung
méi dugc loai bo khoi dich loc thir hai, va bit dau tao thanh chat két tia. Pe ngudi dich
loc, sau d6 la loc va rira chét rén bang heptan, tao ra mé thu ba va cudi cung ctia hop chat

néu & dé muc (41,69 g, 75%).
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Budc 2: Didu ché 4-(2-(4-ﬂo-2,6-dimetylphenoxy)—5-(2-hydr0xypropan—2-yl)phenyl)-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-axit carboxylic

Nap vao 1o nhé 24 ml véi thanh khudy va etyl 4-(2-(4-flo-2,6-dimetylphenoxy)-
5-(2-hydroxypropan-2-y1)phenyl)-6-mety1—7-0x0-1—tosyl—6,7-dihydr0-1H—pyr010[2,3-
c]pyridin-2-carboxylat (140 mg, 0,216 mmol). Hoa tan chit rin trong 3 ml
tetrahydrofuran va bd sung kali hydroxit trong nude (4,45 M, 0,60 ml, 2,67 mmol).
Khudy hdn hop & nhiét do 60 °C trong thdi gian 22 gi¢. B6 sung vao lo nay 10 ml etyl
axetat. Chuyén hdn hop phén tng vao phéu riéng 1€ va lac. Lép hitu co va 16p nude duge
tach riéng. Chiét 16p nude bing luong etyl axetat bd sung (2 x 10 ml). Sau d6 diéu chinh
16p nuée dén do pH = 3 bing céch sit dung HCI 1 M, va chiét bang etyl axetat (3 x 10
ml). Cac phan doan etyl axetat da dugc thu gom sau khi diéu chinh d6 pH dugc két hop
va dugc chung cét tir phan mg bang cach s dung may bay hoi quay dé tao ra hop chat
néu & dé muc (80 mg, hiéu suét 80%).
Budc 3: Didu ché N-etyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-
yl)phenyl]-6—rnety1-7-0xo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carb0xamit

Nap vao binh thot cd day tron 50 ml v6i thanh khudy va axit 4-(2-(4-flo-2,6-
dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)phenyl)-6-metyl-7-0x0-6,7-dihydro-14-
pyrolo[2,3-c]pyridin-2-carboxylic (80 mg, 0,388 mmol). Xit binh thot c¢b bang nito, va
bb sung 3,8 ml N, N-dimetylforamit khan. Khudy dung dich mau vang sang nay khi b6
sung HATU (1-[bis(dimetylamino)metylen]-1H—1,2,3-triazolo[4,5—b]pyridini 3-oxid
hexaflophosphat, 166 mg, 0,437 mmol) trong mot phan duéi dang chit rén. Khudy hon
hop phan g mau vang nhat trong thoi gian 10 phut. Sau thoi gian nay, b sung etanamin
(0,40 ml, 0,800 mmol) va khudy hdn hop phan tng trong 20 phit nita trude khi bd sung
diisopropyletylamin (0,20 ml, 1,145 mmol). Sau 12 gio, b6 sung 20 ml nuGe vao hdn hop
phan tng lam cho két tia san pham duéi dang chét rén mau trang. Rira nhanh chét rin
bang lugng nudce b6 sung (2 x 10 ml) va lam kho dé tao ra hop chat néu & dé muc (70
mg, hiéu suat 83%).
Vi du 36: N-tert-butyl-4-[2-(4-flo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 36 duoc didu ché theo quy trinh ding dé diéu ché Vi du 32d, Vi du 35c thay
thé cho Vi du 3d. "H NMR (400 MHz, DMSO-ds) & 12,35 (d, J = 2,3 Hz, 1H), 7.86 (s,

-107-



33527

1H), 7,53 (d, ] = 2,4 Hz, 1H), 7,41 — 7,25 (m, 2H), 6,99 (d, ] = 9,0 Hz, 2H), 6,84 (d,J =
2,3 Hz, 1H), 6,31 (d, T = 8,6 Hz, 1H), 3,61 (s, 3H), 2,02 (s, 6H), 1,44 (s, 6H), 1,37 (s,
9H). MS (ESI+) m/z 520,1 (M+H)".
Vidu 37: N—tert—buty1-4-[2-(2-clo-6-mety1phen0xy)-5-(2-hydroxypropan-2-yl)pyridin-
3-yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Két hop Vi du 32¢ (45 mg, 0,12 mmol), Vi du 29b (47 mg, 0,13 mmol), natri
cacbonat (46 mg, 0,42 mmol), tris(dibenzylidenaxeton)dipaladi(0) (3,3 mg, 3,6 umol) va
1,3,5,7-tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan (3,2 mg, 11 pmol) trong
dng vi song va suc béang nito trong thoi gian 15 phiit. Suc hon hop cua tetrahydrofuran (2
ml) va nudce (0,5 ml) bang nito trong thoi gian 15 phit va chuyén vao bng vi song. Gia
nhiét hdn hop phan ting & nhiét d6 60 °C trong thoi gian 3 gio, dé ngudi va phén chia véi
etyl axetat va nudc. Rira 16p hiru co bang natri clorua bio hoa trong nuéc, lam kho bang
natri sulfat khan, xir Iy bang silicagel chirc hda 3-mercaptopropyl, loc, va co. Tinh ché
ph%m cin bang sic ky nhanh (silicagel, 20-40 % etyl axetat/etanol 3:1 trong heptan) dé
tao ra hop chét néu & d& muc (56 mg, 89 %). '"H NMR (500 MHz, DMSO-ds) 8 12,41 (s,
1H), 8,08 (d, ] = 2.4 Hz, 1H), 7,97 (d. ] = 2,4 Hz, 1H), 7,84 (s, 1H), 7,46 (s, 1H), 7,35 -
7,31 (m, 1H), 7,25 - 7,22 (m, 1H), 7,13 (t, T = 7,8 Hz, 1H), 6,94 (d, J = 2,1 Hz, 1H), 5,19
(s, 1H), 3,59 (s, 3H), 2,07 (s, 3H), 1,46 (s, 6H), 1,35 (s, 9H). MS (ESI+) m/z 523 (M+H)".
Vi du 38: 4-[2-(2-010-6-metylphenoxy)-5-(2-hydroxypr0pan—2-yl)pyridin—3-yl]-6-metyl-
7-0x0-N-(1,1,1-triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-
carboxamit
Vi du 38a: 4-bromo-6-metyl-7-oxo0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 38a (1,04 g, 74 %) dugc diéu ché theo quy trinh ding dé diéu ché Vi du
34b, 1,1,1-triflo-2-metylpropan-2-amin thay thé cho 2,2-diflo-1-metylxyclopropanamin
hydroclorua.
Vi du 38b: 6-mety1-7-ox0-4—(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-Z—yl)-N—(1,1,1-
triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 38b (0,404 g, 60 %) duoc diéu ché theo quy trinh ding dé diéu ché Vi du
34c, Vi du 38a thay thé cho Vi du 34b.
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Vi du 38c: 4-[2-(2-010-6-metylphenoxy)-5-(2-hydr0xypropan-2-y1)pyridin-3-yl]-6-
metyl-7-ox0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-
2-carboxamit

Vi du 38¢ (48 mg, 83 %) duoc didu ché theo quy trinh ding dé diéu ché Vi du 37,
Vi dy 38b thay thé cho Vi du 32¢. '"H NMR (400 MHz, DMSO-de) 6 12,54 (s, 1H), 8,11
8,06 (m, 2H), 7,97 (d, J=2,3 Hz, 1H), 7,47 (s, 1H), 7,33 (d, J= 7,9 Hz, 1H), 7,23 (d,
J=172Hz, 1H), 7,13 (t, J= 7,8 Hz, 1H), 7,05 (s, 1H), 5,19 (s, 1H), 3,60 (s, 3H), 2,07 (s,
3H), 1,59 (s, 6H), 1,46 (s, 6H). MS (ESI+) m/z 577 (M+H)".
Vi du 39: 4-[2-(2-clo-6-mety1phen0xy)-5-(2-hydroxypr0pan-2-yl)pyridin-3—yl]-N—(2,2-
diflo-1-metylxyclopropyl)-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 39 (48 mg, 86 %) duoc didu ché theo quy trinh dimg dé diéu ché Vi du 37,
Vi du 34c thay thé cho Vi du 32¢c. 'TH NMR (500 MHz, DMSO-db) 812,39 (s, 1H), 8,76
(&l}ﬂ,899(d“]=2fLHL]}D,l95(¢nﬁ=2A]ﬂL]}D,7A5(&]}D,735——729(nh
1H), 7,25 — 7,21 (m, 1H), 7,13 (t, J= 7,8 Hz, 1H), 6,98 (d, /= 1.7 Hz, 1H), 5,19 (s, 1H),
3,59 (s, 3H), 2,06 (s, 3H), 1,71 — 1,55 (m, 2H), 1,46 (s, 6H), 1,43 (s, 3H). MS (ESI+) m/z
557 (M+H)".
Vi du 40: 4-{2-[2,6-dimetyl-4-(metylsulfanyl)phenoxy]-5-(2-hydr0xypropan-2-
yl)phenyl}-N-etyl-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 40 duoc tich duéi dang san phadm phu tir sy diéu ché Vi du 35. "H NMR
(400 MHz, DMSO-ds) § 12,21 (d, T = 2,2 Hz, 1H), 8,33 (t, J = 5.4 Hz, 1H), 7,51 (d, J =
2.4 Hz, 1H), 7,32 (d, T = 8,9 Hz, 2H), 7,02 (s, 2H), 6,84 (d, J = 2,2 Hz, 1H), 6,31 (d,J=
8,7 Hz, 1H), 3,60 (s, 3H), 3,26 (qd, J = 7.2, 5,2 Hz, 2H), 2,45 (s, 3H), 1,99 (s, 6H), 1,44
(s, 6H), 1,12 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 520,1 (M+H)".
Vi du 41: 4-[2-(2-010-6-mety1phenoxy)-5—(2-hydroxypropan-2-yl)phenyl]—6-mety1-7-
ox0-N-(1,1,1-triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 41 (44 mg, 76%) dugc diéu ché theo quy trinh dung dé diéu ché Vi du 37,
Vi du 38b thay thé cho Vi du 32c, va Vi du 300 thay thé cho Vi du 29b. '"H NMR (400
MHz, DMSO-ds) 8 12,45 (s, 1H), 8,07 (s, 1H), 7,53 (d, /= 1,7 Hz, 1H), 7.43 - 7,35 (m,
2H), 7,34 — 7,25 (m, 2H), 7,17 (t, J = 7.8 Hz, 1H), 7,02 (s, 1H), 6,28 (d, J= 28,6 Hz, 1H),
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4,98 (s, 1H), 3,59 (s, 3H), 2,07 (s, 3H), 1,59 (s, 6H), 1,42 (s, 6H). MS (ESI+) m/z 576
(M+H)".
Vi du 42: 4-[2-(2-c10-6-mety1phenoxy)—5-(2-hydroxypropan—2-yl)phenyl]-N—(2,2-diﬂo-
1-metylxyclopropyl)-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 42 (45 mg, 81%) duoc didu ché theo quy trinh ding dé dicu ché Vi du 344,
Vi du 30b thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-de) 812,29 (s, 1H), 8,75
(s, 1H), 7,52 (d, J=2,3 Hz, 1H), 7,39 (dd, /= 7.9, 1,0 Hz, 1H), 7,35 (s, 1H), 7,31 (dd, J
— 8,6, 2,4 Hz, 1H), 7,28 (d, J= 6,9 Hz, 1H), 7,17 (t, J= 7,8 Hz, 1H), 6,95 (d, J=1,7 Hz,
1H), 6,29 (d, J = 8,6 Hz, 1H), 4,98 (s, 1H), 3,58 (s, 3H), 2,06 (s, 3H), 1,71 — 1,52 (m,
2H), 1,43 (s, 9H). MS (ESI+) m/z 556 (M+H)™.
Vi du 43: N—etyl—4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-y1)pyridin-3-
yl]-6-mety1—7-oxo-6,7-dihydro—1H—pyr010[2,3-c]pyridin-2-carb0xamit
Vi du 43a: metyl 5-bromo-6-(4-flo-2,6-dimetylphenoxy)nicotinat

Vi du 43a duoc didu ché theo quy trinh ding dé diéu ché Vi du 28c, lan luot Vi
du 35a thay thé cho Vi du 28b, va metyl 5 _bromo-6-clonicotinat thay thé cho metyl 3-
bromo-4-flobenzoat.
Vi du 43b: 2-(5-bromo-6-(4-ﬂ0-2,6-dimetylphenoxy)pyridin-3-yl)propan-2-01

Vi du 43b duoc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 43a
thay thé cho Vi du 28c.
Vi du 43c: N-etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)—5-(2-hydroxypropan-2-y1)pyridin-3-
y1]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 43¢ duge didu ché theo quy trinh dimg dé diéu ché Vi du 1m, Vi du 43b
thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-dj) 812,31 (d, ] =2,2 Hz, 1H), 8,34
(t,J=5.4 Hz, 1H), 8,11 (d, J = 2,4 Hz, 1H), 7,95 (d, T = 2,5 Hz, 1H), 7,44 (s, 1H), 6,92
(d, J=9,2 Hz, 2H), 6,86 (d, J = 2,2 Hz, 1H), 3,61 (s, 3H), 3,27 (qd, I =17.3, 5,2 Hz, 2H),
1,99 (s, 6H), 1,48 (s, 6H), 1,12 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 493,2 (M+H)".
Vi du 44 N—tert—buty1-4—[2-(4-ﬂo-2,6-dimetylphenoxy)—5-(2-hydr0xypropan-2-
yl)pyridin-3-yl]-6-mety1-7-oxo-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carb0xamit

Vi du 44 duoc didu ché theo quy trinh dung dé diéu ché Vi du 1m, 1an lugt Vi du
43b thay thé cho Vi du 11, va Vi du 32c thay thé cho Vi du 1h. '"H NMR (400 MHz,
DMSO-ds) § 12,43 (d, J=2,4 Hz, 1H), 8,10 (d, J= 2,4 Hz, 1H), 7,96 (d, J=2,4 Hz, 1H),
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7.87 (s, 1H), 7,44 (s, 1H), 6,98 — 6,82 (m, 3H), 3,61 (s, 3H), 1,99 (s, 6H), 1,48 (s, 6H),
1,37 (s, 9H). MS (ESI+) m/z 521,2 (M+H)".
Vi du 45: N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]pyridin-3-yl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
¢]pyridin-2-carboxamit
Vi du 45a: 2-(benzyloxy)-1-metyl-3-(triflometyl)benzen

Nap vao binh thot ¢ day tron 250 ml duoc sdy bang 16 va dugc suc nito, 3 b véi
natri hydrua 60% (8,98 g, 225 mmol). Binh thét cb dugc lip v6i bd ngung tu hoi luu va
que do nhiét do va hé théng duoc khir khi bang nito trong thdi gian 30 phut. B6 sung 1-
metylpyrolidin-2-on (150 ml), va lam lanh huyén phi nay trong bé nuéc da (dén nhiét do
bén trong = 4 °C). B6 sung ting giot rugu benzyl (17,4 ml, 168 mmol) trong thoi gian
khoang 5 phut. Lam 4m hén hop phan tng dén nhiét do moi trudng trong khoang 30 phut.
B6 sung dung dich cua 2-flo-1-metyl-3-(triflometyl)benzen (20,0 g, 112 mmol) trong
toluen (30 ml). Khudy hon hop phan tng ¢ nhiét d0 mdi truong trong khoang 5 phut, sau
d6 gia nhiét & nhiét d6 60 °C trong thoi gian 16 gio, lam lanh trong bé nude da, 1am ding
cAn than bang ruou isopropyl (25 ml), pha loang bang nuéc, va chiét bang etyl axetat bbn
JAn. Lam kho céc 16p hitu co két hop bang natri sulfat khan, loc, va lam bay hoi. Tinh ché
phan cin bang sic ky nhanh (silicagel, 0-5% etyl axetat trong heptan) dé tao ra hop chit
néu & dé muc (27,6 g, 92%).
Vi du 45b: 2-metyl-6-(triflometyl)phenol

B4 sung PA(OH),/C (4m, 20 %, 6,60 g, 10,2 % theo khdi lwong, 4,79 mmol) vao
dung dich cta Vi du 45a (35,3 g, 133 mmol) trong metanol (200 ml) trong chai ap suat
bang thép khong gi 500 ml. Léc hdn hop phan Gmg & nhiét do 50 °C trong thoi gian 3 gio
du6i 30 psi cta hydro, loc, va cd dé tao ra hop chat néu & dé muc (22,9 g, 98 %).
Vi du 45¢: metyl 5-bromo-6-(2-metyl-6-(triflometyl)phenoxy)nicotinat

Két hop metyl 5-bromo-6-clonicotinat (9,90 g, 39,5 mmol), Vi du 45b (8,70 g,
49,4 mmol) va xesi cacbonat (25,8 g, 79,0 mmol) trong dimetyl sulfoxit (100 ml). Gia
nhiét hdn hop phan tng & nhiét d6 100 °C trong thoi gian 2 gio, dé ngudi, pha loang béng
nuéc, va chiét bang etyl axetat ba lan. Rira cac 16p hiru co két hop bang natri clorua bdo

hoa trong nude, lam kho bang natri sulfat khan, loc, va c6. Tinh ché phan c@n bang sac
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ky nhanh (silicagel, 0-10 % etyl axetat trong heptan) dé tao ra hop chit néu & dé muc
(11,9 g, 77 %).
Vi du 45d: 2-(5-bromo-6-(2-metyl-6-(triﬂometyl)phenoxy)pyridin—3-yl)propan-2-01

B6 sung ting giot metylmagie clorua 3M trong tetrahydrofuran (30,6 ml, 92,0
mmol) vao dung dich ctia Vi du 45¢ (11,9 g, 30,6 mmol) trong tetrahydrofuran (300 ml)
trong thoi gian 20 phit & nhigt do -74 °C. Khudy hon hop phan ung trong bé lanh ma
duqcl&ntmnquadénylmnlwﬂlnongbénuécdé;&nld&ngbéngcéchbésungcénthan
nudc, pha loang bang nudc va chiét bang etyl axetat ba 1an. Lam kho cac 16p hiru co két
hop bang natri sulfat khan, loc, va c6. Tinh ché phan cin bang sic ky nhanh (silicagel, 0-
25 % etyl axetat trong heptan) dé tao ra hop chat néu & dé muc (6,1 g, 51 %).
Vi du 45e: N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]pyridin-3-yl}-6-metyl-7-ox0-6,7-dihydr0-1H—pyrolo[2,3-
c]pyridin-2-carboxamit

Vi du 45¢ duoc didu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 45d thay
thé cho Vi du 29b. Tinh ché bang sic ky nhanh (silicagel, metanol 2-4 % trong
diclometan) tao ra hgp chat néu & dé muc (57 mg, 85 %)."H NMR (400 MHz, DMSO-
c%)612A4(&I}D,8ﬁ7(d“]=2fLHL]}D,798(d“1=2AJ{L]}D,7£4(&1}D,Z55
(dd, J=17.7, 3,0 Hz, 2H), 7,38 (s, 1H), 7,31 (t, /= 7,7 Hz, 1H), 6,79 (d, J=1,7 Hz, 1H),
5,19 (s, 1H), 3,56 (s, 3H), 1,97 (s, 3H), 1,44 (s, 6H), 1,34 (s, 9H). MS (ESI+) m/z 557
(M+H)".
Vi du 46: 4-{5-(2-hydroxypr0pan-2-yl)-2-[2-metyl-6-(triﬂomety1)phenoxy]pyridin—3-
yl}-6-metyl-7-oxo-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3-
c]pyridin-2-carboxamit

Vi du 46 duoc didu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 38b thay
thé cho Vi du 32c, va Vi du 45d thay thé cho Vi du 29b. Tinh ché bing sic ky nhanh
(silicagel, metanol 2-4 % trong diclometan) tao ra hop chét néu & d& muc (61 mg, 83%).
'H NMR (400 MHz, DMSO-ds) § 12,56 (s, 1H), 8,09 — 8,06 (m, 2H), 7,98 (d,J=2,4 Hz,
1HL7§5(&LJ=7J,&2P&;2HL739(&1HL730@,]=7JP&,HD,@89@LJ=1J
Hz, 1H), 5,18 (s, 1H), 3,56 (s, 3H), 1,97 (s, 3H), 1,58 (s, 6H), 1,44 (s, 6H). MS (ESI+)
m/z 611 (M+H)".
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Vidu47: N—(2,2-diﬂo-1-metylxyclopropyl)-4-{5-(2—hydr0xypr0pan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]pyridin-3-yl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit

Vi du 47 duoc didu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 34c thay
thé cho Vi du 32¢ va Vi du 45d thay thé cho Vi du 29b. Tinh ché bang sic ky nhanh
(ﬁha@dgnammlZ4%mﬂmgdmbnwwmtmnahquﬁhﬁuédénmc63ngjﬁ%ﬂ
'H NMR (400 MHz, DMSO-ds) 8 12,39 (s, 1H), 8,76 (s, 1H), 8,08 (d, J= 2,4 Hz, 1H),
7,97 (d, J=2,4 Hz, 1H), 7,55 (dd, J="17.7, 3,1 Hz, 2H), 7,37 (s, 1H), 7,30 (t, J=7,7 Hz,
1H), 6,85 (s, 1H), 5,18 (s, 1H), 3,55 (s, 3H), 1,97 (d, J = 3,9 Hz, 3H), 1,70 — 1,53 (m,
2H), 1,45 (s, 6H), 1,42 (s, 3H). MS (ESI+) m/z 591 (M+H)".
Vi du 48: N-etyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]pyridin-3-yl}-6-mety1—7-ox0-6,7-dihydro-1H—pyrolo[2,3-
c]pyridin-2-carboxamit

Vi du 48 duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 45d thay
thé cho Vi du 11. 'H NMR (400 MHz, Metanol-dy) & 8,12 (s, 2H), 7,54 (dd, J = 16,8, 7,7
Hz, 2H), 7,48 (s, 1H), 7,31 (t, ] = 7,7 Hz, 1H), 6,97 (s, 1H), 3,70 (s, 3H),3.41(q,J=17.3
Hz, 2H), 2,02 (s, 3H), 1,60 (s, 6H), 1,23 (t,J = 7,2 Hz, 3H). MS (ESI+) m/z 529,2 (M+H)".
Vi du 49: 4-[2-(2-010—4-ﬂ0-6-metylphenoxy)-5-(2-hydroxypropan-2-yl)phenyl]—N-etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 49a: metyl 3-bromo-4-(2-clo-4-flo-6-metylphenoxy)benzoat

Vi du 49a duoc didu ché theo quy trinh ding dé diéu ché Vi du 35b, 2-clo-4-flo-
6-metylphenol thay thé cho Vi du 35a.
Vi du 49b: 2-(3-brom0-4-(2-clo-4-ﬂo-6-metylphenoxy)phenyl)propan-2-ol

Vi du 49b dugc didu ché theo quy trinh ding dé diéu ché Vi du 35¢, Vi du 49a
thay thé cho Vi du 35b.
Vi du 49c: 4-[2-(2-c10—4-ﬂ0-6—metylphen0xy)—5-(2-hydroxypropan-2-yl)pheny1]-N—etyl-
6-metyl-7-ox0-6,7-dihydr0-1H-pyr010[2,3-c]pyridin-2-carboxamit

Vi du 49¢ duge didu ché theo quy trinh dung dé diéu ché Vi du 1m, Vi du 49b
thay thé cho Vi du 11. "H NMR (400 MHz, Metanol-da4) 8 7,55 (d, J=2,4Hz, 1H), 7,31
@,Hﬁ726@¢J=&%2AH@1HL7ﬁ8@¢J=&L3JHL1HL@%{&LJ=&%
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3.0 Hz, 1H), 6,91 (s, 1H), 6,33 (d, J = 8,6 Hz, 1H), 3,62 (s, 3H), 3,31 (q, J= 7,2 Hz, 2H),
2,01 (s, 3H), 1,47 (s, 6H), 1,12 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 512,2 (M+H)".
Vi du 50: N—z‘ert-butyl-4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-y1)pyridin-3-
yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit

Mudi axit trifloaxetic cia Vi du 50 duge didu ché theo quy trinh ding dé diéu ché
Vi du Im, Vi du 32c thay thé cho Vi du 1h. 'H NMR (400 MHz, DMSO-ds) 5 12,44 (s,
1H), 8,07 (d, J =2,3 Hz, 1H), 7,94 (d,J =2,4 Hz, 1H), 7,87 (s, 1H), 7,44 (s, 1H), 7,05 (d,
J=7.1 Hz, 2H), 7,02 - 6,96 (m, 1H), 6,87 (d, ] = 2,0 Hz, 1H), 3,60 (s, 3H), 1,98 (s, 6H),
1,46 (s, 6H), 1,35 (s, 9H). MS (ESI+) m/z 512,2 (M+H)".
Vidu5l: N-tert-butyl-4-[2-(2-clo-4-ﬂo-6-metylphenoxy)-5—(2-hydroxypr0pan-2-
yl)pyridin-3 -yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 51a: metyl 5-bromo-6-(2-clo-4-flo-6-metylphenoxy)nicotinat

Vi du 51a duoc didu ché theo quy trinh ding dé diéu ché Vi dy 35b, metyl 5-
bromo-6-clonicotinat thay thé cho metyl 3-bromo-4-flobenzoat, va 2-clo-4-flo-6-
metylphenol thay thé cho Vi du 35a.
Vidu 51b: 2-(5-bromo-6-(2-clo-4-ﬂ0-6-metylphenoxy)pyridin—3-yl)propan-2-ol

Vi du 51b duoc didu ché theo quy trinh ding dé diéu ché Vi du 35¢, Vi du Sla
thay thé cho Vi du 35b.
Vi du Slec: N—tert-butyl-4—[2-(2-010-4-ﬂo-6-mety1phenoxy)-5-(2-hydroxypropan-2-
yl)pyridin-3-yl] -6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 51c duoc didu ché theo quy trinh ding dé diéu ché Vi du 37, Vi du 51b thay
thé cho Vi du 29b. 'H NMR (400 MHz, Metanol-ds) 8 8,03 (d, /= 2.3 Hz, 1H), 7,97 (d,
J=12.4Hz, 1H), 7,38 (s, 1H), 7,04 (dd, J = 8,2, 3,0 Hz, 1H), 6,96 (s, 1H), 6,91 (dd, J=
8.9, 3.0 Hz, 1H), 3,62 (s, 3H), 2,02 (s, 3H), 1,50 (s, 6H), 1,36 (s, 9H). MS (ESI+) m/z
541,2 (M+H)".
Vi du 52: 4-[2-(2-clo-4-ﬂ0-6-metylphenoxy)-5-(2-hydroxypropan-2-yl)pyridin—3-yl]-N—
ety1-6-mety1-7-oxo—6,7-dihydro—1H—pyr010[2,3-c]pyridin-2-carboxamit

Mudi axit trifloaxetic ciia Vi du 52 duoc didu ché theo quy trinh dimg dé dicu ché
Vi du 1m, Vi du 51b thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-ds) 8 12,30 (s,
1H), 8,32 (t, J = 5.4 Hz, 1H), 8,10 (d, J =23 Hz, 1H), 7,97 (d,J = 2,4 Hz, 1H), 7,45 (s,
1H), 7,33 (dd, J = 8,3, 3,0 Hz, 1H), 7,17 (dd, T = 9,3, 3,0 Hz, 1H), 6,91 (d, ] = 2,1 Hz,
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1H), 3,59 (s, 3H), 3,25 (td, ] = 7.3, 5,4 Hz, 2H), 2,07 (s, 3H), 1.47 (s, 6H), 1,10 (t,J=7,2
Hz, 3H). MS (ESI+) m/z 513,2 (M+H)".
Vi du 53: N—tert-butyl-4-[2-(2-010—4-ﬂo-6-metylphenoxy)-5—(2-hydroxypr0pan-2-
yl)phenyl]-6-mety1—7-oxo-6,7-dihydro-1H-pyrolo[2,3—c]pyridin-2-carb0xamit

Vi du 53 duoc didu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 49b thay
thé cho Vi du 29b. '"H NMR (400 MHz, Metanol-dy) § 7,63 (d, J = 2,4 Hz, 1H), 7,41 -
7,32 (m, 2H), 7,17 (dd, J = 8.1, 3,0Hz, 1H), 7,06 - 6,99 (m, 2H), 6,41 (d, J=28,6 Hz, 1H),
3,71 (s, 3H), 2,09 (s, 3H), 1,56 (s, 6H), 1,44 (s,9H). MS (ESI+) m/z 540,2 (M+H)".
Vi du 54: N-tert-butyl-4-{5-(2-hydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]phenyl}-6-metyl-7-0x0—6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 54 duoc didu ché theo quy trinh ding dé diéu ché Vi du 37, Vi du 28d thay
thé cho Vi du 29b. 'H NMR (400 MHz, DMSO-ds) § 12,37 (s, 1H), 7,84 (s, 1H), 7,64 -
7,58 (m, 2H), 7,56 (d, J = 2,4 Hz, 1H), 7,36 (t, = 7,7 Hz, 1H), 7,31 (dd, J = 8.6, 2,4 Hz,
1H), 7,28 (s, 1H), 6,78 (d, I = 1,7 Hz, 1H), 6,31 (d, ] = 8,6 Hz, 1H), 5,01 (s, 1H), 3,57 (s,
3H), 1,92 (s, 3H), 1,43 (s, 6H), 1,36 (s, 9H). MS (ESI+) m/z 556,4 (M+H)".
Viduy55: 4-[2-(4-ﬂo-2,6-dimetylphenoxy)—5-(2-hydroxypropan-2-yl)pheny1]-6—mety1-7-
0x0-N-(1,1,1-triflo-2-metylpropan-2-yl)-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 55 dugc didu ché theo quy trinh ding dé diéu ché Vi du 35d, Vi du 38b thay
thé cho Vi du 1h. '"H NMR (400 MHz, Metanol-ds) d 7,61 (d, J = 2,4 Hz, 1H), 7,45 7,25
(m, 2H), 7,06 (s, 1H), 6,83 (d, J = 8,9 Hz, 2H), 6,39 (d, J = 8,6 Hz, 1H), 3,72 (s, 3H),
2,05 (s, 6H), 1,67 (s, 6H), 1,55 (s, 6H). MS (ESI+) m/z 574,2 (M+H)".
Vi du 56: 4-[2-(4-ﬂo-2,6-dimety1phenoxy)-5-(2-hydroxypropan-2—yl)pyridin—3-yl]-6-
metyl-7-oxo0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-
2-carboxamit

Gia nhiét hon hop cta Vi du 43b (80 mg, 0,226 mmol), Vi du 38b (106 mg, 0,248
mmol), tris(dibenzylidenaxeton)dipaladi(0) (7,65 mg, 8,36 pmol), kali phosphat tribazo
(144 mg, 0,678 mmol) va 1,3,5,7-tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan
(8,85 mg, 0,030 mmol) trong tetrahydrofuran (2,5 ml) va nude (0,6 ml) trong thiét bi
phan tmg vi séng & nhiét 46 70 °C trong thoi gian 2 gid dudi nito. Pé ngudi hon hop
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phan tng, n6 phan chia giira etyl axetat va nudc, va chiét pha nuéc hai l4n bang etyl
axetat. Rira cac chét hiru co két hop bing nudc va nudce mubi, 1am kho trén natri sulfat
khan va c6 dé tao ra chat thé. Tinh ché san pham tho bang HPLC didu ché (Cot: Waters
HSS C18, 2,1*50 mm, 1,8 um; Pha Bong A: nudc/10 mmol amoni cacbonat, Pha Pong
B: axetonitril; Tdc d6 dong chdy: 25 ml/phut; Gradien: tir 25 % B dén 50 % B trong 5
pht, giit 0,5 phit; 254 nm) dé tao ra hop chét néu & dé muc (68 mg, 0,118 mmol, hiéu
suit 52,4 %) duédi dang chit rén mau trang. "H NMR (400 MHz, Metanol-ds) & 8,03 (d,
J=12.5Hz, 1H), 7,95 (d, J= 2,5 Hz, 1H), 7,34 (s, 1H), 6,97 (s, 1H), 6,71 (d, J = 8,9 Hz,
2H), 3,62 (s, 3H), 1,94 (s, 6H), 1,58 (s, 6H), 1,49 (s, 6H). MS (ESI+) m/z 575,2 (M+H)".
Vidu 57: 4-[2-(2-clo—4-ﬂ0-6-mety1phen0xy)—5-(2—hydroxypr0pan—2-y1)phenyl]-6-mety1-
7-0x0-N-(1,1,1-triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 57 duoc didu ché theo quy trinh ding dé diéu ché Vi du 56, Vi du 49b thay
thé cho Vi du 43b, va gia nhiét trong thiét bi phan (mg vi song & nhiét 4o 60 °C trong
thoi gian hai gio. 'H NMR (400 MHz, Metanol-d4) & 7,54 (d, J=2,4 Hz, 1H), 7,29 (s,
]}D,726(d¢,ﬂ=8ﬁ,2Alﬂz]}D,7D6(d¢tl=8J,3ﬁ]{L]}D,7ﬁ2(&]}D,Q96—
6,89 (m, 1H), 6,32 (d, J = 8,6 Hz, 1H), 3,62 (s, 3H), 2,00 (s, 3H), 1,57 (s, 6H), 1,46 (s,
6H). MS (ESI+) m/z 594,2 (M+H)".
Vi du 58: 4-[2—(2-clo-4-ﬂ0-6-mety1phen0xy)-5-(2-hydr0xypr0pan-2—yl)pyridin-3-yl]-6—
metyl-7-ox0-N-(1,1,1 -triflo-2-metylpropan-2-yl)-6,7-dihydro- 1 H-pyrolo[2,3 -c]pyridin-
2-carboxamit

Mudi axit trifloaxetic ciia Vi du 58 dugc didu ché theo quy trinh ding dé diéu ché
Vi du 56, Vi du 51b thay thé cho Vi du 43b. Gia nhiét hdn hop trong thiét bi phan Gng vi
song & nhiét d6 60 °C trong thoi gian hai gio, va tinh ché san pham tho bang HPLC (cot
C18, CH3;CN/nudc (axit trifloaxetic 0,1 %)). 'H NMR (400 MHz, Metanol-da) 6 8,03 (d,
J=2.4Hz, 1H), 7,96 (d, J= 2,5 Hz, 1H), 7.37 (s, 1H), 6,99 - 7,04 (m, 2H), 6,90 (dd, J=
9.1, 3,1 Hz, 1H), 3.62 (s, 3H), 2,01 (s, 3H), 1,57 (s, 6H), 1,49 (s, 6H). MS (ESI+) m/z
595,2 (M+H)".
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Vi du 59: 4-[2-(2-clo-4—ﬂ0-6-metylphen0xy)—5-(2-hydr0xypr0pan-2-yl)phenyl]-N—(2,2—
diflo-1-metylxyclopropyl)-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Gia nhiét hdn hop cua tris(dibenzylidenaxeton)dipaladi(0) (9,19 mg, 10,04 pmol),
Vi du 49b (0,075 g, 0,201 mmol), Vi du 34¢ (0,090 g, 0,221 mmol), 1,3,5,7-tetrametyl-
6-phenyl-2.4,8-trioxa-6-phosphaadamantan (5,86 mg, 0,020 mmol), va kali phosphat
tribazo (0,128 g, 0,602 mmol) trong tetrahydrofuran (4 ml) nu6c (1 ml) trong thiét bi
phan tmg vi song & nhiét 6 60 °C dudi nito trong thoi gian 2 gi¢. Sau khi dé ngudi dén
nhiét dd moi truong, loc hdn hop qua miéng dat diatomit va ria bang etyl axetat (30 ml).
Rira dich loc bing nuéc (20 ml), va cd dén kho. Tinh ché san pham tho bang HPLC diéu
ché (Cot: Waters HSS C18, 2,1*50 mm, 1,8 pm; Pha Pong A: nudc/10 mmol amoni
cacbonat, Pha Dong B: axetonitril; Tbc d6 dong chay: 25 ml/phut; Gradien: tr 25 % B
dén 50 % B trong 5 phut, git 0,5 phut; 254 nm), va cac phan doan da dugc thu gom duoc
lam kho lanh dé tao ra hop chét néu & d& muc (0,038 g, 0,066 mmol, hi¢u suat 33,0 %).
'H NMR (400 MHz, Metanol-ds) § 7,54 (d, J = 2,4 Hz, 1H), 7,30 (s, 1H), 7,25 (dd, J=
8.7, 2.4 Hz, 1H), 7,06 (dd, J= 8,1, 3,0 Hz, 1H), 6,95 — 6,88 (m, 2H), 6,31 (d, J = 8,6 Hz,
1H), 3,61 (s, 3H), 1,99 (s, 3H), 1,45-1,55 (m, 2H), 1,46 (s, 6H), 1,43 (s, 3H). MS (ESI+)
m/z 594,2 (M+H)".
Vi du 60: N-(2,2-diﬂ0—1-metylxyclopropyl)-4-[2-(4-ﬂo-2,6-dimety1phenoxy)-5-(2-
hydroxypropan-2-yl)phenyl]-6-mety1-7-0x0-6,7-dihydr0-lH—pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 60 dugc didu ché theo quy trinh dung dé didu ché Vi du 59, Vi du 35¢ thay
thé cho Vi du 49b, va gia nhiét trong thiét bi phan tng vi séng & nhiét 46 70 °C trong
thoi gian hai gio. "H NMR (400 MHz, Metanol-ds) § 7,52 (s, 1H), 7,2 - 7,3 (m, 2H), 6,87
(s, 1H), 6,73 (d, J= 8,9 Hz, 2H), 6,30 (d, J = 8,6 Hz, 1H), 3,62 (s, 3H), 1,95 (s, 6H), 1,35
— 1,55 (m, 11H). MS (ESI+) m/z 554,2 (M+H)".
Vi du 61: N—(2,2-diﬂ0—1-metylxyclopropyl)—4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(2-
hydroxypropan-2-yl)pyridin-3 -yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3 -c]pyridin-
2-carboxamit

Vi du 61 dugc didu ché theo quy trinh ding dé diéu ché Vi du 59, Vi du 43b thay
thé cho Vi du 49b, va gia nhiét trong thiét bi phan tng vi séng & nhiét 46 70 °C trong
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thoi gian hai gio. "H NMR (400 MHz, Metanol-ds) 8 8,02 (d, J = 2,5Hz, 1H), 7,95 (d, J
= 2.5 Hz, 1H), 7,34 (s, 1H), 6,87 (s, 1H), 6,70 (d, J = 8,9 Hz, 2H), 3,62 (s, 3H), 1,93 (s,
6H), 1,45 — 1,55 (m, 8H), 1,43 (q, J=2,7 Hz, 3H). ). MS (ESI+) m/z 555,2 (M+H)".
Vi du 62: 4-[2-(2-010-4-ﬂo-6-metylphenoxy)-5-(2-hydroxypr0pan-2-yl)pyridin-3-yl]-N-
(2,2-diflo-1-metylxyclopropyl)-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 62 duoc didu ché theo quy trinh ding dé diéu ché Vi du 59, Vi du 51b thay
thé cho Vi du 49b. 'TH NMR (400 MHz, Metanol-ds) 6 8,03 (d, J=2,4 Hz, 1H), 7,97 (d,
J=2.5 Hz, 1H), 7,40 (s, 1H), 7,03 (dd, J = 8.1, 3,0 Hz, 1H), 6,88 — 6,98 (m, 2H), 3,62
(s, 3H), 2,02 (s, 3H), 1,45 — 1,55 (m, 8H), 1,44 (s, 3H). MS (ESI+) m/z 575,2 (M+H)".
Vi du 63: N-(bixyclo[1.1.1]pentan-1 -y1)-4-[2-(2-clo-6-metylphenoxy)-5-(2-
hydroxypropan-Z—yl)pyridin-3-yl]-6-mety1-7-0x0-6,7-dihydro-1H—pyrolo[2,3—c]pyridin-
2-carboxamit
Vi du 63a: N-(bixyclo[l.1.1]pentan-1—yl)—4-br0m0-6-metyl-7-ox0-6,7-dihydro-1H—
pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 63a duge didu ché theo quy trinh ding dé diéu ché Vi du 32b, thay 2-
metylpropan-2-amin bang bixyclo[1.1.1]pentan-1-amin.
Vi du 63b: N-(bixyclo[l.l.1]pentan—1-yl)-6-metyl-7-ox0-4-(4,4,5,S-tetrametyl-1,3,2-
dioxaborolan-2-yl)-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 63b duoc didu ché theo quy trinh ding dé diéu ché Vi du 32c, thay Vi du
32b bang Vi du 63a.
Vi du 63c: N-(bixyclo[1.1.1]pentan-1 -yl)-4-[2-(2-clo-6-metylphenoxy)-5-(2-
hydroxypropan-2-yl)pyridin-3-yl]-6-mety1—7-oxo-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-
2-carboxamit

Gia nhiét hon hop cua Vi du 29b (40 mg, 0,112 mmol), Vi du 63b (47,3 mg, 0,123
mmol), tris(dibenzylidenaxeton)dipaladi(0) (3,80 mg, 4,15 umol), kali phosphat tribazo
(71,4 mg, 0,336 mmol) va 1,3,5,7-tetrametyl-6-pheny1-2,4,8-trioxa-6-phosphaadamantan
(4,39 mg, 0,015 mmol) trong tetrahydrofuran (3 ml) va nude (0,3 ml) trong thiét bi phan
{mg vi song & nhiét do 80 °C trong thoi gian 2 gio duéi khi nito. Dé hdn hop phan tng
ngudi dén nhiét 4o moéi truong, né duoc phén chia gitta etyl axetat va nudc, chiét pha

nuée hai 1an bang etyl axetat, va ria cac chat hiru co ket hop bang nudc va natri clorua
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bio hoa trong nudc, 1am kho trén natri sulfat khan, loc, va c6. Tinh ché phﬁn can bﬁng
HPLC didu ché (Cot:Waters HSS C18, 2,1*50 mm, 1,8 pm; Pha Dong Amude/10 mmol
amoni cacbonat, Pha Dong B: axetonitril; tdc d6 dong chay: 25 ml/phut; gradien:tir 25 %
B dn 50 % B trong 5 phut, gitr 0,5 phit; 254 nm) dé tao ra hop chat néu & dé muc (11
mg, 0,021 mmol, hi¢u suét 18,40 %) dudi dang chat rin mau tring. "H NMR (400 MHz,
Metanol-ds) 8 8,01 (s, 1H), 7,97 (s, 1H), 7,43 (s, 1H), 7,20 (d, J=7,8 Hz, 1H), 7,11 (d,
J=174Hz, 1H), 7,02 (t, J= 7,7 Hz, 1H), 6,93 (s, 1H), 3,62 (s, 2H), 2,38 (s, 1H), 2,08 (s,
6H), 2,02 (s, 3H), 1,50 (s, 6H). MS (ESI+) m/z 533,2 (M+H)".
Vi du 64: 4-[2-(2,6-dimety1phen0xy)-4-ﬂo-5-(2-hydr0xypr0pan-2—yl)phenyl]-N-ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 64a: metyl 5-bromo-2,4-diflobenzoat

B4 sung thionyl clorua (0,493 ml, 6,75 mmol) vao dung dich cua axit 5-bromo-
2.4-diflobenzoic (400 mg, 1,688 mmol) trong metanol (8,44 ml), va khuéy hén hop phan
mg & nhiét do 65 °C trong thoi gian 1 gio. Rot hdn hop phan tng vao 50 ml nudc da va
sau d6 phan chia véi etyl axetat (3 x 30 ml). Rura 16p hitu co bang natri clorua bdo hoa
trong nudce, 1lam kho bang natri sulfat khan, loc, va co dudi ap suit giam. Tinh ché phﬁn
can bang sic ky nhanh (silicagel, hexan) dé tao ra hop chét néu & d& muc (0,269 g, 1,05
mmol, hiéu suit 62,3 %).
Vi du 64b: metyl 5-bromo-4-(2,6-dimetylphenoxy)-2-flobenzoat

Khqu hdn hop cua xesi cacbonat 1,537 g, 4,72 mmol), 2,6-dimetylphenol (0,137
g, 1,120 mmol), va Vi du 64a (0,296 g, 1,179 mmol) trong dimetyl sulfoxit (6 ml) & nhiét
do 80 °C trong thoi gian 1 gio. Rot hdn hop phan tng vao nudce da (50 ml) va phan chia
v6i etyl axetat (3 x 30 ml). Rira 16p hitu co bang natri clorua béo hoa trong nudc, lam
kho bang natri sulfat khan, loc, va c6 dudi ap suat giam. Tinh ché phan cin bang sic ky
nhanh (hexan) dé tao ra hop chat néu & dé muc (0,362 g, 1,026 mmol, hi¢u suit 87 %)
dudi dang dau khong mau.
Vi du 64c: 2-(5-brom0-4-(2,6-dimetylphenoxy)—2-ﬂophenyl)propan-2-01

Vi du 64¢ duoc didu ché theo quy trinh ding dé diéu ché Vi du 35¢, thay Vi du
35b bang Vi du 64b.
Vi du 64d: 4-[2-(2,6-dimetylphenoxy)-4-ﬂo—5-(2-hydroxypropan-2-yl)phenyl]-N—ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
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Vi du 64d duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 64c
thay thé cho Vi du 11. "H NMR (400 MHz, Metanol-ds) §7,65(d,J=9,2Hz, 1H), 7,27
(s, 1H), 7,05 — 6,93 (m, 3H), 6,86 (s, 1H), 5,98 (d, /= 13,2 Hz, 1H), 3,62 (s, 3H), 3,31
(q, J= 7.2 Hz, 2H), 1,98 (s, 6H), 1,5/ = 1,0 Hz, 6H), 1,12 (t, J= 7,2 Hz, 3H). MS (ESI+)
m/z 492,2 (M+H)".
Vi du 65: N—ety1-4-[4-ﬂo—2-(4-ﬂo-2,6-dimetylphenoxy)-5-(2-hydr0xypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro- 1A -pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 65a: metyl 5-bromo-2-flo-4-(4-flo-2,6-dimetylphenoxy)benzoat

Vi du 65a dugc didu ché theo quy trinh ding d& diéu ché Vi du 64b, thay 2,6-
dimetylphenol bang 4-flo-2,6-dimetylphenol.
Vi du 65b: 2-(5-brom0-2-ﬂ0-4-(4-ﬂo-2,6-dimetylphenoxy)phenyl)propan-2-01

Vi du 65b duoc didu ché theo quy trinh ding dé diéu ché Vi du 35c, thay Vi du
35b bang Vi du 65a.
Vi du 65c: N-ety1-4-[4-ﬂ0-2-(4-ﬂo-2,6-dimety1phenoxy)-5-(2-hydr0xypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 65¢ duge didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 65b
thay thé cho Vi du 11. "H NMR (400 MHz, DMSO-ds) § 12,21 (d, J = 2,3 Hz, 1H), 8,27
(t, J= 5,4 Hz, 1H), 7,59 (d, J= 9,3 Hz, 1H), 7.27 (s, 1H), 6,95 (d, J=9,1 Hz, 2H), 6,75
(d, J=2,1 Hz, 1H), 6,01 (d, J = 12,9 Hz, 1H), 5,22 (s, 1H), 3,26 (s, 2H), 3,20 (m, 2H),
1,96 (s, 6H), 1,42 (s, 6H), 1,05 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 510,2 (M+H)".
Vi du 66: 4-[5-(1,2-dihydroxypr0pan-2-yl)-2-(2,6—dimety1phen0xy)phenyl]-N-ety1-6-
metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c] pyridin-2-carboxamit
Vi du 66a: 2-(2-bromo-4-(prop-1-en-2-yl)phenoxy)-1 ,3-dimetylbenzen

B4 sung n-butyllithi trong hexan (6,46 ml, 10,34 mmol) vao hén hop cua
metyltriphenylphosponi bromua (3,68 g, 10,34 mmol) trong tetrahydrofuran khan (40 ml)
& nhiét d6 0 °C, va khudy hdn hop & nhiét d 0 °C trong thoi gian 1 gio. B6 sung vao hon
hop nay timg giot dung dich cua Vidu 3¢ (3 g, 9,40 mmol) trong tetrahydrofuran khan
(10 ml) & nhiét dd 0 °C, va dé hdn hop 4m 1én tir tir dén nhiét d9 trong phong trong thoi
gian 16 gid. Hon hop duoc phén chia gitta nudce (50 ml) va etyl axetat (30 ml), chiét bang

etyl axetat (30 ml), 1am kho trén natri sulfat khan, loc, va c6 dudi ap sut giam. Tinh ché
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phan cin bang sic ky nhanh (silicagel, rira giai bang hexan) dé tao ra hop chat néu & deé
muc (2 g, 6,30 mmol, hiéu suit 67,1 %) dudi dang dau khéng mau.
Vi du 66b: 2-(3-br0m0-4-(2,6-dimetylphenoxy)phenyl)propan-1,2-di01
B6 sung kali cacbonat (0,261 g, 1,891 mmol), kali osmat hydrat (4,67 mg, 0,013

mmol) va kali hexaxyanoferat (III) (0,933 g, 2,84 mmol) vao hdn hgp cia Vi du 66a (0,2
g, 0,630 mmol) trong nude (10 ml) va rerz-butanol (10 ml) ¢ nhiét d6 0 °C, va khudy hon
hop & nhiét 46 moi trudng trong thoi gian 48 gio. Pha lodng hon hop bang nuée (20 ml),
chiét béng etyl axetat, lam kho trén natri sulfat khan, loc, va cd dé tao ra hop chit néu o
d muc (0,2 g, 0,199 mmol, hiéu suét 31,6 %), ma bi nhiém ban bang Vi du 66a. Nguyén
lidu nay duge st dung trong Vi du 66¢ ma khong can tinh ché thém.
Vi du 66c¢: 4-[5-(1,2-dihydroxypropan-2-yl)-2-(2,6-dimetylphenoxy)phenyl]-N—ety1-6-
metyl-7-oxo-6,7-dihydro-1H-pyr010[2,3-c]pyridin—2-carb0xamit

| Gia nhiét hdn hop cia tris(dibenzylidenaxeton)dipaladi (7,82 mg, 8,54 umol), Vi
du 66b (0,2 g, 0,171 mmol), Vi du lh (0,071 g, 0,205 mmol), 1,3,5,7-tetrametyl-6-
phenyl-2,4,8-trioxa-6-phosphaadamantan (4,99 mg, 0,017 mmol) va kali phosphat (0,109
g, 0,512 mmol) trong tetrahydrofuran (4 ml) va nuge (1 ml) trong thiét bi phan g vi
song & nhiét do 60 °C dudi nito trong thoi gian 2 gig. Sau khi dé ngudi dén nhiét d6 trong
phong, loc hdn hop qua miéng dat diatomit, sic rira bing etyl axetat (30 ml). Rira dich
loc bang nuéc (20 ml), 1am kho trén natri sulfat khan, loc, va c6 dén kho. Tinh ché san
pham thd bing HPLC didu ché (Cot: Waters HSS C18, 2,1¥50 mm, 1,8 pm; Pha Dong
A: nude/10 mmol amoni cacbonat, Pha Dong B: axetonitril; Tbc do dong chay: 25
ml/phut; Gradien: tir 25 % B dén 50 % B trong 5 phut, gift 0,5 phut; 254 nm), va cd cac
phan doan dd duoc thu gom dudi ap suat giam. Phan can dugc lam khé lanh dé tao ra
hop chét néu ¢ d& muc (0,03 g, 0,061 mmol, hi¢u suit 35,9 %). '"H NMR (400 MHz,
DMSO-ds) & 12,24 (s, 1H), 8,34 (s, 1H), 7,51 (s, 1H), 7.35 - 7,25 (m, 2H), 7,15-7,00 (m,
3H), 6,86 (s, 1H), 6,26 (d, J = 8,2 Hz, 1H), 4,86 (s, 1H), 4,70 (s, 1H), 3,59 (s, 3H), 3,50-
3,20 (m, 4H), 2,00 (s, 6H), 1,39 (s, 3H), 1,16 - 1,05 (m, 3H). MS (ESI+) m/z 490,5
(M+H)".
Vi du 67: 4-[5-(2,4-dihydroxybutan-2-y1)—2-(2,6—dimetylphen0xy)phenyl]-N-ety1-6-
mety1-7-0xo-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-2—carboxamit
Vi du 67a: 2-(3-brom0-4-(2,6-dimetylphenoxy)pheny1)but-3-en-2-01
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B6 sung vinylmagie bromua (1M trong tetrahydrofuran, 1,6 ml) vao dung dich
cta Vi du 3¢ (0,5 g, 1,566 mmol) trong tetrahydrofuran (10 ml) ¢ nhiét d6 0 °C, va khuay
hdn hop & nhiét @ méi truong trong thoi gian 16 gio. Hon hop duge phén chia gifta nudce
va etyl axetat, va chiét bing etyl axetat. Co cac chat chiét két hop dén kho va tinh ché san
pham thd bang sic ky nhanh (silicagel, etyl axetat/hexan) dé tao ra hop chat néu & de
muc (0,2 g, 0,576 mmol, hiéu suat 36,8 %).

Vi du 67b: 3-(3-bromo-4-(2,6-dimetylphenoxy)phenyl)butane-1,3 -diol

B sung phtic hop boran-tetrahydrofuran (2,304 ml, 2,304 mmol) vao dung dich
ctia Vidu 67a (0,4 g, 1,152 mmol) trong tetrahydrofuran (5 ml) 6 nhiét do 0 °C, va khqu
hdn hop & nhiét do 0 °C trong thoi gian 3 gio. B6 sung vao hon hop nay natri hydroxit 5
M trong nudc (0,276 g, 6,91 mmol) tr tir, sau d6 1a hydro peroxit 30 % (1,883 ml, 18,43
mmol), va khudy hdn hop & nhiét 46 mdi truong trong thoi gian 16 gio0. Hon hop duge
phan chia gilta nudc va etyl axetat, chiét bang etyl axetat, 1am kho trén natri sulfat khan,
loc, va o dé tao ra hop chit néu & dé muc (0,4 g, hiéu suat 95 %).

Vi du 67c: 4-[5-(2,4-dihydroxybutan-2-yl)-2-(2,6-dimety1phenoxy)phenyl]—N—ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 67¢ duge didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 67b
thay thé cho Vi du 11. '"H NMR (400 MHz, Metanol-da) 87,59 (d, J=2,4 Hz, 1H), 7,38
(s, 1H), 7,28 (dd, J= 8,7, 2,4 Hz, 1H), 7,13 - 6,99 (m, 3H), 6,96 (s, 1H), 6,40 (d, J=8.,7
Hz, 1H), 3,72 (s, 3H), 3,67 — 3,49 (m, 2H), 3,40 (q, /= 7,2 Hz, 2H), 2,0 — 2,1 (m, &8H),
1,56 (s, 3H), 1,21 (t, J= 7,2 Hz, 4H). MS (ESI+) m/z 504,5 (M+H)".

Vi du 68: 4-{5-[(2R)-1,2-dihydr0xypropan-2-yl]-2-(2,6-dimetylphenoxy)phenyl}-N—
etyl-6-mety1—7-0xo-6,7-dihydr0-1H-pyr010[2,3-c]pyridin-2-carboxamit

Thu duoc Vi du 68 dudi dang chét déng phan dbi anh rira giai thir nhét tir sy tach
ra cita hai chit ddng phan déi anh ctia Vi du 66¢ bing SFC-HPLC bat doi xtmg (70%
(C02):30% metanol (0,1% axit trifloaxetic lam chat phu gia, c6t AD-H (10 mmx250 mm,
5 um). '"H NMR (400 MHz, DMSO-ds) & 12,17 (bs, 1H), 8,28 (t, J=15,3 Hz, 1H), 7,45
(d, J=2,3 Hz, 1H), 7,27 (s, 1H), 7,22 (dd, J= 8.5, 2.3 Hz, 1H), 7,05 (d, J=7,4 Hz, 2H),
698(d¢bf=8§,63]{LI}D,6£O(a]}D,égl(d,]=8xiHL]}D,4J9(&]}D,4ﬁ3
(t, J= 5,8 Hz, 1H), 3,53 (s, 3H), 3,34 (m, 1H), 3,20 (dd, J = 7.3, 5,4 Hz, 1H), 2,01 (s,
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1H), 1,95 (s, 6H), 1,33 (s, 3H), 1,05 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 490,5 (M+H)".
Héa hoc 1ap thé duge gan tuy §.
Vi du 69: 4-{5-[(25)-1,2-dihydroxypr0pan-2-yl]-2-(2,6-dimetylphenoxy)phenyl}-N—
etyl-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Thu dugc Vi du 69 duéi dang chit ddng phan doi anh rira giai tha hai fir sy tach
ra ciia hai cht ddng phan déi anh cia Vi du 66¢ bang SFC-HPLC bét dbi ximg (70%
(C02):30% metanol (0,1% axit trifloaxetic lam chét phu gia, c6t AD-H (10 mmx250 mm,
5 pm). 'H NMR (400 MHz, DMSO-d) & 12,17 (s, 1H), 8,28 (t, J=5,4 Hz, 1H), 7,45 (d,
J=12.4Hz, 1H), 7,27 (s, 1H), 7,22 (dd, J = 8,6, 2,3 Hz, 1H), 7,05 (d, J = 7.4 Hz, 2H),
6,99 (dd, J= 8,5, 6,3 Hz, 1H), 6,80 (s, 1H), 6,21 (d, J = 8,6 Hz, 1H), 4,80 (s, 1H), 4,63
(t, J= 5.8 Hz, 1H), 3,53 (s, 3H), 3,34 (m, 1H), 3,24 - 3,15 (m, 1H), 1,95 (s, 6H), 1,33 (s,
3H), 1,17 (s, 1H), 1,05 (t, J= 7.3 Hz, 3H). MS (ESI+) m/z 490,5 (M+H)". Hoa hoc lap
thé duoc gan tuy y.
Vi du 70: 4-{2-[2-(diﬂometyl)—6-mety1phenoxy]-5-(2-hydroxypropan-2-yl)pheny1}-N-
ety1—6-metyl-7-oxo-6,7-dihydr0—1H—pyr010[2,3-c]pyridin-Z-carboxamit
Vi du 70a: metyl 3-bromo-4-(2-formyl-6-metylphenoxy)benzoat

Vi du 70a duoc didu ché theo quy trinh ding dé diéu ché Vi du 35b, 2-hydroxy-
3-metylbenzaldehyt thay thé cho Vi du 35a.
Vi du 70b: metyl 3-bromo-4-(2-(diflometyl)-6-metylphenoxy)benzoat

Vi du 70a (0,56 g, 1,604 mmol) trong diclometan (20 ml) duoc xir 1y bang DAST
(dietylamino Iuu huynh triflorua) (0,636 ml, 4,81 mmol) & nhiét d¢ moi truong. Khuay
hdn hop phan tmg & nhiét d6 moi truong qua dém, va xu 1y bang natri cacbonat bao hoa
trong nudec. Chiét 16p nuéce bangluong diclometan bd sung ba lan. Rira cac 16p hitu co
két hop béng nuéc mudi, 1am kho trén magie sulfat khan, loc, va co. Tinh ché phﬁn can
bang sac ky cot nhanh trén silicagel rira giai bang 10% etyl axetat trong heptan dé tao ra
hop chét néu & d& muc (0,52 g, 1,401 mmol, hi¢u suat 87 %).
Vidu 70c: 2-(3—brom0—4-(2-(diﬂomety1)-6-metylphenoxy)phenyl)propan-2—01

Vi du 70c dwoc didu ché theo quy trinh dung dé diéu ché Vi du 28d, Vi du 70b
thay thé cho Vi du 28c.
Vi du 70d: 4-{2-[2-(diﬂometyl)-6-metylphenoxy]-5-(2-hydr0xypropan-2-y1)pheny1}-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit
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Vi du 70d duoc didu ché theo quy trinh dimg dé diéu ché Vi du 1m, Vi du 70c
thay thé cho Vi du 11. "H NMR (501 MHz, DMSO-dy) § 12,22 (d, J=2,3 Hz, 1H), 8,33
(t, ] =5,4 Hz, 1H), 7,54 (d, J = 2,4 Hz, 1H), 7,50 (d, ] = 7.7 Hz, 1H), 7,46 (d,J = 7,5 Hz,
1H), 7.39 (s, 1H), 7,35 — 7,30 (m, 2H), 6,94 (J = 57.4 Hz, 1H), 6,84 (t, J = 2,2 Hz, 1H),
6,31 (d, J = 8,6 Hz, 1H), 3,57 (s, 3H), 3.26 (qd, ] = 7.2, 5,3 Hz, 2H), 1,90 (s, 3H), 1,43
(s, 6H), 1,11 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 510,1 (M+H)".
Vi du 71: N—tert-buty1-4-{2-[2-(diﬂometyl)-6-metylphenoxy]-5-(2-hydr0xypropan-2-
yl)phenyl}-6-mety1—7-0xo-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-Z-carboxamit

Vi du 71 dugc didu ché theo quy trinh dung dé didu ché Vi du 1m, 1an lugt Vi du
70c thay thé cho Vi du 11, va Vi du 32c thay thé cho Vi du 1h. 'H NMR (400 MHz,
DMSO-ds) § 12,32 (d, J = 2,4 Hz, 1H), 7,82 (s, 1H), 7,69 — 7,23 (m, 5H), 6,95 (d, ] =
54,8 Hz, 1H), 6,84 (t, J =2,2 Hz, 1H), 6,30 (d, J = 8,6 Hz, 1H), 3,58 (s, 3H), 1,89 (s, 3H),
1,42 (s, 6H), 1,36 (s, 9H). MS (ESI+) m/z 538,1 (M+H)".
Vi du 72: 4-[2-(4—bromo-2,6-dimetylphenoxy)-5-(2-hydr0xypr0pan-2—y1)phenyl]-N—
ety1-6-metyl—7-oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit
Vi du 72a: 4-(5-axetyl-2-flophenyl)-N-etyl-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit

Két hop 3'-bromo-4'-floaxetophenon (0,126 g, 0,579 mmol), Vidu 1h (0,2¢g,0,579
mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,016 g, 0,017 mmol), 1,3,5,7-tetrametyl-6-
phenyl-2,4,8-trioxa-6-phosphaadamantan (0,017 g, 0,058 mmol) va natri cacbonat (0,246
g, 2,317 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi do dung dich cua
tetrahydrofuran/nude 4:1 (6,0 ml) dugce suc bang nito trong thoi gian 15 phit va chuyén
biing bom tiém vao binh phan mg dudi argon. Khuay hon hop trong thoi gian 6 gio dudi
argon ¢ nhi¢t do 60 °C, dé ngudi, va nd dugc phén chia gifta nude va etyl axetat. Rura 16p
hitu co bang natri clorua bio hoa trong nudc, lam kho trén natri sulfat khan, xtt 1y bang
silicagel chitc hoa 3-mercaptopropyl, loc va co. Tinh ché bang cach tin nho trong
diclometan/heptan 1:1 (5 ml) tao ra hop chat néu & dé muc dudi dang bot mau tréng
(0,180 g, 85%).
Vi du 72b: 4-(5—axetyl—2-(4-br0mo-2,6-dimetylphenoxy)phenyl)-N-etyl-6-mety1-7-0xo-
6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit
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Két hop 4-bromo-2,6-dimetylphenol (0,204 g, 1,013 mmol), Vi du 72a (0,18 g,
0,507 mmol) va xesi cacbonat (0,413 g, 1,266 mmol) trong dimetyl sulfoxit (1,688 ml)
dudi argon trong éng kin va gia nhiét ¢ nhiét 4o 90 °C trong thoi gian 18 gio. Hon hop
duoc phan chia giita nude va etyl axetat. Rura 16p hitu co bang natri clorua bdo hoa trong
nuée, 1am kho trén natri sulfat khan, loc, va ¢d. Tinh ché bang sac ky (silic oxit, 30-60 %
cta etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu & d& muc (0,12 g, 43%).
Vi du 72c: 4-[2-(4-brom0-2,6-dimetylphen0xy)-5-(2-hydroxypropan-Z-yl)phenyl] -N-
etyl-6—metyl-7-ox0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin—2-carboxamit

Xu 1y tung giot Vidu 72b (0,03 g, 0,056 mmol) trong tetrahydrofuran (1,119 ml)
duéi nito & nhiét o moi trudong bang metylmagie bromua 1,4 M trong tetrahydrofuran
(0,160 ml, 0,224 mmol). Khuiy hon hop trong thoi gian 16 gio va nod duge phén chia
giita amoni clorua trong nudc 5 % va etyl axetat. Rira 16p hitu co bang natri clorua bao
hoa trong nude, lam kho trén natri sulfat khan, loc, va co. Tinh ché bang sic ky (silic
oxit, 1-10 % metanol trong diclometan) tao ra hop chit néu & d& muc (0,0018 g, 6 %). 'H
NMR (500 MHz, DMSO-ds) § 12,25 (s, 1H), 8,32 (t, ] = 5,3 Hz, 1H), 7,50 (d,J =2,4 Hz,
1H), 7,32 - 7,28 (m, 2H), 7,19 (d, ] = 0,8 Hz, 2H), 6,81 (d, J = 2,1 Hz, 1H), 6,30 (d, ] =
8,6 Hz, 1H), 4,97 (s, 1H), 3,58 (s, 3H), 3,24 (qd, J = 7.2, 5,3 Hz, 2H), 1,99 (s, 6H), 1,42
(s, 6H), 1,10 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 552 [M+H]".
Vidu 73: 4-[2—(4-Xyano-2,6-dimetylphenoxy)-5-(2-hydr0xypropan—2-yl)phenyl] -N-etyl-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 73a: 4-(4-axetyl-2-brom0phenoxy)-3,S-dimetylbenzonitril

Két hop 4-hydroxy-3,5-dimetylbenzonitril (0,356 g, 2,419 mmol), 3'-bromo-4'-
floaxetophenon (0,5 g, 2,304 mmol) va xesi cacbonat (1,126 g, 3,46 mmol) trong dimetyl
sulfoxit (7,68 ml) dudi argon trong 6ng kin va gia nhiét ¢ nhiét do 90 °C trong thoi gian
18 git. Hon hop dugc 1am ngudi va duge phan chia gifta natri bicacbonat trong nuéc 5%
va etyl axetat. Rura 16p hitu co bang natri clorua bio hoa trong nuéc, lam kho trén natri
sulfat khan, loc, va c6. Tinh ché bang sic ky (silic oxit, 0-40 % etyl axetat trong heptan)
tao ra hgp chét néu & dé muc (0,3 g, 51%).
Vi du 73b: 4-(2-bromo-4-(2-hydroxypropan—2-yl)phenoxy)-3,S-dimetylbenzonitril

Xu Iy timg giot Vi du 73a (0,22 g, 0,639 mmol) trong tetrahydrofuran (6,39 ml)
duéi nito & nhiét d6 10 °C bang metylmagie bromua 1,4 M trong tetrahydrofuran (0,913
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ml, 1,278 mmol). Khuiy hdn hop trong thoi gian 1 gid va n6 dugc phan chia gitra amoni
clorua trong nuéc 5 % va etyl axetat. Rira 16p hitu co bang natri clorua bdo hoa trong
nuée, 1am kho trén natri sulfat khan, loc va, cé. Tinh ché bé'xng sac ky (silic oxit, 5-50 %
etyl axetat trong heptan) tao ra hop chét néu & @& muc duéi dang chét rin mau tring (0,21
g, 88%).
Vi duy 73c: 4-[2-(4—xyano-2,6—dimetylphenoxy)-5-(2-hydroxypr0pan-2-yl)pheny1]-N—
etyl-6-mety1—7-0x0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin—2-carboxamid

Két hop Vi du 73b (0,052 g, 0,145 mmol), Vi du 1h (0,05 g, 0,145 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,98 mg, 4,35 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (4,23 mg, 0,014 mmol) va natri cacbonat (0,061 g,
0,579 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi do dung dich cua
tetrahydrofuran/nuée 4:1 (1,5 ml) duge suc bang nito trong thoi gian 15 phut va chuyén
bing bom tiém vao binh phan tng dudi argon. Khuiy hdn hop trong thoi gian 16 gid
dudi argon ¢ nhiét do 60 °C, dé ngudi, va n6 dugc phan chia gitta nudc va etyl axetat.
Rtra 16p hiru co bang natri clorua bdo hoa trong nuréc, 1am kho trén natri sulfat khan, xtr
I béng silicagel chiic héa 3-mercaptopropyl, loc, va c6. Tinh ché bang sic ky (25-60 %
clia etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu & dé muc dudi dang chét ran
mau trang (0,055 g, 73 %). "H NMR (400 MHz, DMSO-ds) § 12,19 (s, 1H), 8,30 (t,J =
5.4 Hz, 1H), 7.63 (s, 2H), 7,51 (d, J = 2,4 Hz, 1H), 7,30 (m, 2H), 6,80 (s, 1H), 6,29 (d, J
— 8,6 Hz, 1H), 4,98 (s, 1H), 3,56 (s, 3H), 3,25 - 3,16 (m, 2H), 2,01 (s, 6H), 1,41 (s, 6H),
1,08 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 499 [M+H].
Vi du 74 : 4-{2-[(2,4-dimetylpyridin-3-yl)oxy]-5-(2-hydr0xypropan-2-yl)phenyl}-N-
ety1-6-mety1—7-oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin—2-carboxamit
Vi du 74a: 1—(3-bromo-4-((2,4-dimety1pyridin—3-yl)oxy)phenyl)etanon

Khqu huyén phu cua 3'-bromo-4'-floaxetophenon (1,0128 g, 4,67 mmol), 2,4-
dimetylpyridin-3-ol (0,603 g, 4,90 mmol), va xesi cacbonat (2,281 g, 7,00 mmol) trong
dimetyl sulfoxit (15,56 ml) & nhiét do khoang 90 °C qua dém. Hon hop phéan (mg dugc
phan chia gifra nudc va etyl axetat. Chiét 16p nude bang etyl axetat. Rua cac 16p hitu co
két hop béng nuwde mudi, lam kho trén magie sulfat khan, loc, va co. Tinh ché phﬁn can
bang sic ky nhanh (10-70 % (etyl axetat:etanol 3: 1):heptan) dé tao ra hop chit néu & de
muc duéi dang dau khong mau (1,1753 g, 79%).
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Vi du 74b: 2-(3-br0m0-4-((2,4-dimetylpyridin-3-yl)oxy)phenyl)propan-2-01

B4 sung timg giot metylmagie bromua (4,46 ml, 6,24 mmol) vao dung dich cua
Vi du 74a (1,1753 g, 3,67 mmol) trong tetrahydrofuran (25 ml). Khudy hon hop phén
g & nhiét do moi trudng trong thoi gian 3 gi¢. Lam dung hdn hop phan tng bang amoni
clorua b3o hoa, va chiét bang etyl axetat. Rura cac 16p hitu co két hop bang nuéce mudi,
lam kho trén magie sulfat khan, loc, va c6. Tinh ché phén can bang sic ky nhanh (20-
80% (etyl axetat:etanol 3:1):heptan) @8 tao ra hop chat néu & dé muc dudi dang dau khong
mau ma hoa rén thanh chit rin mau trang khi dé yén qua dém (0,7518 g, 61 %).
Vi du 74c: 4-{2-[(2,4-dimetylpyridin-3-yl)oxy]-5-(2-hydroxypropan—2-yl)phenyl}-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1 H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 74c (0,0858 g, 61 %) dugc didu ché theo quy trinh ding dé diéu ché Vi du
1m, Vi du 74b thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-ds) 6 12,21 (s, 1H),
8,32 (t, ] = 5,3 Hz, 1H), 8,17 (d, ] = 4,9 Hz, 1H), 7,52 (d, T = 2,4 Hz, 1H), 7,34 (s, 1H),
732(ddgﬁ=8§,2ﬂlﬂz]}D,7J6(d,I=SJYHL]}D,6£3(d,J=2JJﬁL]}D,629(¢
J=8.6 Hz, 1H), 4,99 (s, 1H), 3,58 (s, 3H), 3,31 - 3,19 (m, 2H), 2,18 (s, 3H), 2,04 (s, 3H),
1,43 (s, 6H), 1,10 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 524,2 (M+H)".
Vi du 75 N—(bixyclo[l.1.1]pentan-1-yl)—4-[2-(4-ﬂ0-2,6-dimety1phenoxy)—5-(2-
hydroxypropan-Z-yl)phenyl]-6-metyl-7-0xo—6,7—dihydr0-1H—pyr010[2,3-c]pyridin-2-
carboxamit
Vi du 75a: etyl 6-mety1—7-0xo-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)—1-tosyl-
6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxylat

Vi du 75a duoc didu ché theo quy trinh ding dé diéu ché Vi du 1h, Vi du 1f thay
thé cho Vi du 1g.
Vi du 75b: etyl 4-(2-(4-ﬂo-2,6-dimetylphen0xy)-5-(2-hydr0xypropan-2-yl)phenyl)-6-
metyl-7-oxo-1-tosyl-6,7-dihydro- 1 H-pyrolo[2.3 -c]pyridin-2-carboxylat

Bit kin binh thot b da dugce nap v6i Vidu 75a (3,506 g, 7,01 mmol), xesi cacbonat
(3,11 g, 9,55 mmol), tris(dibenzylidenaxeton)dipaladi(0) (65 mg, 0,071 mmol) va
1,3,5,7-tetramety1-6-phenyl-2,4,8-tri0xa-6-phosphaadamantan (84 mg, 0,287 mmol) va
suc bang nito trong thoi gian 15 phut, sau d6 bd sung dung dich da khu khi ctia Vi du 35¢
(2,056 g, 5,82 mmol) trong tetrahydrofuran (40,0 ml)/ nudce (10 ml). Gia nhi€t hon hop
& nhiét d6 60 °C trong thoi gian 5 gio. Hdn hop phan tmg dugc phén chia gifta nude va

-127-



33527

etyl axetat. Lam kho pha hiru co trén natri sulfat khan. Sau khi loc va loai bo dung moi,
sic ky phan can trén hop chira silic oxit 80 g rira giai bang 0-100 % etyl axetat/heptan dé
tao ra 3,21g (85%) hop chét néu & @& muc.
Vi du 75¢: 4-(2-(4—ﬂo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-y1)phenyl)-6-metyl-
7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-axit carboxylic

Gia nhiét hon hop cta Vidu 75b (3,21 g, 4,96 mmol) va lithi hydroxit monohydrat
(2,13 g, 50,8 mmol) trong hdn hop cta 1,4-dioxan (75 ml) va nude (25 ml) ¢ nhiét do 70
°C trong thoi gian 2 gio, sau d6 dé ngudi dén nhiét 6 mdi trudng va diéu chinh dén do
pH 2-3 bang HCI 1 M. Pha lo3ng hdn hop bang 400 ml nudc da, chiét bang 2 x 200 ml
metyl tert-butyl ete. Lam kho cac chét hitu co két hop trén natri sulfat khan. Sau khi loc
va loai bé dung méi, sic ky phan cin trén cdt silic oxit HP 40 g rira giai bang 10-100 %
etyl axetat:etanol/heptan 3:1 dé tao ra 1,95g (85%) hop chét néu & dé muc.
Vi du 75d: N—(bixyclo[l.1.l]pentan-1-yl)-4-(2-(4—ﬂ0-2,6-dimetylphenoxy)-5-(2-
hydroxypropan-2-yl)phenyl)-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Khuay hén hop cua Vi du 75¢ (59,4 mg, 0,128 mmol), N'-((etylimino)metylen)-
N3 N3-dimetylpropan-1,3-diamin ~ hydroclorua (36 mg, 0,188 ~mmol), 14-
benzo[d][1,2,3]triazol-1-o0l hydrat (33 mg, 0,215 mmol), bixyclo[1.1.1]pentan-1-amin,
hydroclorua (24,7 mg, 0,207 mmol) va 4-metylmorpholin (65 pl, 0,591 mmol) trong
diclometan (4 ml) trong thoi gian 16 gio ¢ nhigt d moi truong. Hoén hop duge phén chia
gifta natri bicacbonat trong nuéc va diclometan. Lam kho cac chét hitu co trén natri sulfat
khan, loc, va co. Sic ky phﬁn. can (silicagel, 0-10 % metanol bao hoa
amoniac/diclometan) dé tao ra hop chét néu ¢ dé muc (0,045 g, hiéu sut 66%). 'HNMR
(400 MHz, DMSO-ds) & 12,14 (s, 1H), 8,85 (s, 1H), 7,49 (d, J =2,4 Hz, 2H), 7,31-7,28
(m, 3H), 6,96 (d, ] = 9,1 Hz, 1H), 6,83 (s, 1H), 6,29 (d, J = 8,6 Hz, 1H), 4,96 (s, 1H),
3,57 (s, 3H), 2,42 (s 1H), 2,02 (s, 6H), 1,93 (s, 6H), 1,42 (s, 6H). MS (ESI+) m/z 530,1
(M+H)".
Vi du 76: N—tert-butyl-4-[3-(2,6-dimetylphenoxy)-6-(2-hydroxypr0pan-2—yl)pyridin-2-
yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 76a: metyl 6-bromo-5-(2,6-dimetylphenoxy)picolinat
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Vi du 76a dugc didu ché theo quy trinh ding dé diéu ché Vi du 35b, lan lugt 2,6-
dimetylphenol thay thé cho Vi du 35a, va metyl 6-bromo-5-flopicolinat thay thé cho
metyl 3-bromo-4-flobenzoat.

Vi du 76b: 2-(6-br0mo-5-(2,6-dimetylphenoxy)pyridin-2-yl)propan-2-ol

Vi du 76b duoc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 76a
thay thé cho Vi du 28c.

Vi du 76c: N—tert-buty1-4-[3-(2,6-dimetylphenoxy)—6-(2-hydr0xypropan-2-yl)pyridin-Z-
yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 76¢ dugc didu ché theo quy trinh ding dé didu ché Vi du 37, Vi du 76b thay
thé cho Vi du 29b. 'H NMR (501 MHz, DMSO-ds) § 12,23 (d, J = 2,4 Hz, 1H), 8,32 (t,
J=15,3 Hz, 1H), 7,82 (s, 1H), 7,66 — 7,57 (m, 2H), 7,57 — 7,49 (m, 2H), 7.45 (d, J=28,6
Hz, 1H), 7,22 (d, T = 2,3 Hz, 1H), 7,16 (d, ] = 7,4 Hz, 1H), 7,10 (dd, J = 8.4,6,4 Hz, 1H),
6,74 (d,] = 8,6 Hz, 1H), 3,61 (s, 3H), 2,03 (s, 3H), 1,48 (s, 6H), 1,37 (s, 9H). MS (ESI+)
m/z 503,2 (M+H)".

Vi du 77: 4-[3-(2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-yl)pyridin-2-yl]-N-ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mubi axit trifloaxetic ctia Vi du 77 dugc didu ché theo quy trinh ding dé didu ché
Vi du 1m, Vi du 76b thay thé cho Vi du 11. '"H NMR (501 MHz, DMSO-ds) & 12,23 (d,
J=2.4Hz, 1H), 8,32 (t, ] = 5,3 Hz, 1H), 7,82 (s, 1H), 7,66 — 7,57 (m, 2H), 7,57 — 7,49
(m, 2H), 7,45 (d, ] = 8,6 Hz, 1H), 7,22 (d, ] = 2,3 Hz, 1H), 7,16 (d, J=7,4Hz, 1H), 7,10
(dd, J = 8,4, 6,4 Hz, 1H), 6,74 (d, J = 8,6 Hz, 1H), 3,61 (s, 3H), 3,27 (qd, J=17,2,5,2 Hz,
2H), 2,02 (s, 3H), 1,48 (s, 6H), 1,12 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 475,1 (M+H)".
Vi du 78 N-ety1-4-[2-(4-ﬂ0-2,6-dimety1phenoxy)-5-(1—ﬂo-2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 78a: 2-(5-bromo-6-(4-ﬂ0-2,6-dimetylphenoxy)pyridin-3-yl)-1-ﬂopropan-2-ol

Gia nhiét dung dich ctia Vi du 43b (0,200 g, 0,565 mmol) va 1-(clometyl)-4-flo-
1,4-diazabixyclo[2.2.2]octan-1,4-diium tetrafloborat (0,231 g, 0,652 mmol) trong
axetonitril khan (6 ml), & nhiét do 82 °C trong lo duoc bit kin trong thoi gian 68 gio. Lam
ngudi hon hop dén nhiét 6 mdi truong va né dugce phén chia gitra 50 ml mdi natri

bicacbonat bdo hoa trong nudc va diclometan. Rua cac chat hitu co hai lan bang nudc,
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]am khé trén natri sulfat khan, loc, va c¢6. Tinh ché phan cin bang cach sic ky (silic oxit,
0-50 % etyl axetat/heptan) dé tao ra hop chat néu & dé muc (0,052 g, 25%).
Vi duy 78b: N—etyl-4-(2-(4-ﬂo-2,6-dimetylphenoxy)-5-(1-ﬂo-2-hydroxypropan-2—
yl)pyridin-3-yl)-6-metyl-7-oxo-6,7-dihydro-1H—pyr010[2,3 -c]pyridin-2-carboxamit

Vi du 78b duoc didu ché theo quy trinh ding d& diéu ché Vi du 1m, Vi du 78a
thay thé cho Vi du 11. '"H NMR (400 MHz, DMSO-ds) § 12,06 (s, 1H), 8,33 (t, ] = 5.4
Hz, 1H), 8,11 (d, J = 2,4 Hz, 1H), 7,96 (d, ] = 2,4 Hz, 1H), 7,43 (s, 1H), 6,91 (d,J =9,1
Hz, 2H), 6,84 (s, 1H), 5,63 (s, 1H), 4,46 (s, 1H), 4,34 (s, 1H), 3,59 (s, 3H), 3,25 (m, 2H),
1,97 (s, 6H), 1,48 (d, J = 2,0 Hz, 3H), 1,10 (t, ] = 7.2 Hz, 3H). MS (ESI+) m/z = 511,2
(M+H)".
Vi du 79: N—etyl-4-[2-(4-ﬂ0-2,6-dimetylphenoxy)-S—(1,1,1-triﬂ0-2-hydroxypropan-2-
yl)pyridin-3—yl]-6-metyl-7-ox0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-Z-carboxamit
Vi du 79a: axit 5-bromo-6-(4-flo-2,6-dimetylphenoxy)nicotinic

Vi du 79a dugc diéu ché theo quy trinh ding dé didu ché Vi du 3a, metyl 5-bromo-
6-clonicotinat thay thé cho metyl 3-bromo-4-flobenzoat va Vi du 35a thay thé cho 2,6-
dimetylphenol.
Vi du 79b: 5-bromo-6-(4-ﬂ0—2,6—dimetylphenoxy)-N—metoxy-N-metylnicotinamit

Vi du 79b duoc didu ché theo quy trinh dung dé diéu ché Vi du 1j, Vi du 79a thay
thé cho Vi dy 1i.
Vidu 79c: 1-(5-bromo-6-(4-ﬂo-2,6—dimetylphen0xy)pyridin-3-yl)etanon

Vi du 79¢ dwoc didu ché theo quy trinh ding dé diéu ché Vi du 1k, Vi du 79b thay
thé cho Vi du 1j.
Vi du 79d: 2-(5-brom0-6-(4-ﬂ0-2,6-dimetylphenoxy)pyridin-3-yl)-1,l,l-triﬂopropan—2-
ol

Xu 1y dung dich cua Vi du 79¢ (0,585 g, 1,730 mmol) va xesi florua (0,284 g,
1,870 mmol) trong tetrahydrofuran (12,00 ml) bang dung dich cla
trimetyl(triflometyl)silan (2,0 M trong tetrahydrofuran, 1,2 ml, 2,400 mmol). Khudy hén
hop & nhiét d§ moi trudng trong thoi gian 3 gi® va n6 dugce phén chia gilta etyl axetat va
nude. Lam kho cac chat hitu co trén magie sulfat khan, loc, va cd, va tinh ché phﬁn can
bang sic ky (silicagel, 0-50 % etyl axetat/heptan) dé tao ra hop chat néu & d& muc (0,132
g, 19 %).
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Vi du 79e: N-etyl-4-(2-(4-flo-2,6-dimetylphenoxy)-5-(1,1, 1-triflo-2-hydroxypropan-2-
yl)pyridin—3-yl)-6-metyl-7-0X0-6,7—dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit

Vi du 79 duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 79d
thay thé cho Vi du 11. '"H NMR (400 MHz, DMSO-ds) 6 12,33 (s, 1H), 8,33 (t, J = 5.4
Hz, 1H), 8,22 (d, ] = 2,4 Hz, 1H), 8,04 (d, J = 2,4 Hz, 1H), 7,45 (s, 1H), 6,92 (d, 1 =9,1
Hz, 2H), 6,82 (s, 1H), 6,81 (s, 1H), 3,59 (s, 3H), 3,25 (m, 2H), 1,97 (s, 6H), 1,73 (s, 3H),
1,10 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 547.1 (M+H)".
Vi du 80: N—etyl-4-[2-(4-ﬂ0-2,6-dimetylphenoxy)-5-(1 ,1,1,3,3.,3-hexaflo-2-
hydroxypropan-2-yl)pyridin-3-yl]-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c|pyridin-
2-carboxamit
Vi du 80a: (5-br0m0-6-(4-ﬂ0—2,6-dimetylphenoxy)pyridin-3-yl)(lH—imidazol-l-yl)-
metanon

Khuiy dung dich cia Vi du 79a (0,488 g, 1,435 mmol) va di(1H-imidazol-1-
yl)metanon (0,282 g, 1,739 mmol) trong diclometan (10 ml) qua dém ¢ nhiét 46 moi
trudng. Hon hop duge phan chia gifta dung dich dém pH7 va diclometan. Lam kho cac
chat hitu co trén magie sulfat khan, loc, va c6 dé tao ra 0,551g (98 %) hop chét néu & dé
muc.
Vi du 80b: 2-(5-br0m0-6-(4-ﬂ0-2,6-dimetylphenoxy)pyridin-3-yl)-1,1,1,3,3,3-
hexaflopropan-2-ol

Xt 1y dung dich cua Vi du 80a (0,551 g, 1,412 mmol) va xesi florua (436 g, 2,87
mmol) trong tetrahydrofuran (12,00 ml) bang dung dich cua trimetyl(triflometyl)silan,
2,0 M trong tetrahydrofuran (2,118 ml, 4,24 mmol). Khudy hon hop ¢ nhiét d6 mdi
trudmg trong thoi gian 90 phut va n6 dugc phan chia gifta etyl axetat va nuéc. Lam kho
cac chat hitu co trén magie sulfat khan, loc, va cd. Séic ky phén can trén hop chira silic
oxit 40 g rua giai bang 0-50 % etyl axetat/heptan dé tao ra 0,618 g (95 %) cua hop chat
néu & dé muc.
Vi du 80c: N-etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(1 ,1,1,3,3,3-hexaflo-2-
hydroxypropan-2-yl)pyridin-3 -yl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-
2-carboxamit

Vi du 80c duoc didu ché theo quy trinh dung dé diéu ché Vi du Im, Vi du 80b
thay thé cho Vi du 11. 'HNMR (400 MHz, DMSO-ds) 8 12,38 (s, 1H), 9,06 (s, 1H), 8,34
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(LJ=i4HL1HL8320LJ:L4HL1HL8£8@LJ=LSHL1HL694@LJ=%1HL
2H), 6,80 (s, 1H), 3,59 (s, 3H), 3,26 (m, 2H), 1,97 (s, 6H), 1,10 (t, J =72 Hz, 3H). MS
(ESI) m/z 601,1 (M+H)".
Vi du 8I: N—etyl-4-[2-(2-ﬂo-6-mety1phen0xy)-5-(2-hydroxypropan—2-y1)phenyl]-6-
metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 81a: metyl 3-bromo-4-(2-flo-6-metylphenoxy)benzoat

Vi du 81a duoc didu ché theo quy trinh ding dé diéu ché Vi du 35b, 2-metyl-6-
flophenol thay thé cho Vi du 35a.
Vidu 81b:

Vi du 81b duoc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 81a
thay thé cho Vi du 28c.
Vi du 8lc: N—etyl-4-[2—(2-ﬂo-6-mety1phenoxy)-5-(2-hydr0xypropan-2-y1)pheny1]-6-
mety1-7-oxo-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-Z-carboxamit

Vi du 81c duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 81b
thay thé cho Vi du 11. "H NMR (400 MHz, DMSO-dy) 512,18 (d, I =2,3 Hz, 1H), 8,29
(t, ] = 5,3 Hz, 1H), 7,49 (d, J = 2,4 Hz, 1H), 7,39 — 7,24 (m, 2H), 7,19 — 7,03 (m, 2H),
6,82 (d, J =2,3 Hz, 1H), 6,42 (d, ] = 8,4 Hz, 1H), 3,56 (s, 3H), 3,23 (qd,J=7,2,5,2 Hz,
4H), 2,09 (s, 3H), 1,41 (s, 6H), 1,08 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 478,1 (M+H)".
Vi du 82 N-(ds)ety1-4-[2—(4—ﬂo-2,6-dimetylphenoxy)-5—(2—hydr0xypropan-2—
yl)phenyl]-6-mety1—7-0xo-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-Z-carboxamit

Nap vao binh thét ¢6 véi Vi du 75¢c (103 mg, 0,222 mmol), N-
((etylimino)metylen)-N? N*-dimetylpropan-1,3-diamin  hydroclorua (51 mg, 0,266
mmol), 1 H-benzo[d][1,2,3]triazol-1-ol hydrat (41 mg, 0,268 mmol) va 4-metylmorpholin
(100 ul, 0,910 mmol) trong tetrahydrofuran (4 ml). Binh thot ¢6 duge 14p v6i binh ngung
nuée dé kho va duoc 1am lanh trong bé nudce da/nuée. Tao ludng etylamin-ds (1,3 g, 25,9
mmol) tir bom tiém khi vao binh phan tng. Dé hén hop am 1én dén nhiét do moi truong
trong khi khudy qua dém. Hon hop dugc phan chia gilta etyl axetat va natri bicacbonat
trong nudc, va lam kho cac chét hitu co trén natri sulfat khan, loc, va co. Sic ky phﬁn can
trén hop chira silic oxit 4 g rira gidi bang 10-100 % etyl axetat:etanol/heptan 3:1 dé tao
ra 12 mg (11 %) hop chit néu ¢ dé muc. "H NMR (400 MHz, DMSO-ds) 8 12,21 (s, 1H),
8,32 (t,J=54Hz, 1H), 7,51 (d, ] =2,4 Hz, 1H), 7,37 - 7,21 (m, 2H), 6,96 (d, ] = 9,0 Hz,
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2H), 6,83 (s, 1H), 6,29 (d, I = 8,6 Hz, 1H), 4,96 (s, 1H), 3,58 (s, 3H), 2,00 (s, 6H), 1,42
(s, 6H). MS (ESI+), m/z = 497,2 (M+H)".
Vi du 83: N—ety1-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(1-ﬂ0-2-hydroxypropan-2-
yl)phenyl]-6-metyl-7 -0xo-6,7-dihydr0-1H-pyr010[2,3-c]pyridin-z-carboxamit
Vi du 83a;: 2-(3-br0m0-4-(4-ﬂo-2,6-dimety1phenoxy)phenyl)-1-ﬂopropan-2-01

Vi du 83a duoc didu ché theo quy trinh ding dé diéu ché Vi du 78a, Vi du 35¢
thay thé cho Vi du 43b.
Vi du 83b: N—etyl-4-(2-(4-ﬂ0-2,6-dimetylphenoxy)-5-(l-ﬂ0—2-hydroxypropan-2-
yl)phenyl)-6-metyl-7-0x0-6,7-dihydro-1H: -pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 83b dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 83a
thay thé cho Vi du 11. 'TH NMR (501 MHz, DMSO-dj) 812,21 (s, 1H), 8,32 (t, 1 =54
Hz, 1H), 7,53 (d, ] = 2,4 Hz, 1H), 7,34 (m, 1H), 7,33 (s, 1H), 6,97 (d, J=9,1 Hz, 2H),
6,82 (s, 1H), 6,33 (d, J = 8,6 Hz, 1H), 5,43 (s, 1H), 4,38 (m, 1H), 4,30 (m, 1H), 3,58 (s,
3H), 3,25 (m, 2H), 2,00 (s, 6H), 1,45 (d, J = 2,0 Hz, 3H), 1,10 (t, J=17,2 Hz, 3H). MS
(ESI+) m/z 510,1 (M+H)".
Vi du 84: 4-[2-(4—clo—2,6—dimetylphenoxy)-5-(2-hydr0xypropan-2-yl)phenyl]-N-ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 84a: metyl 3-bromo-4-(4-clo-2,6-dimetylphenoxy)benzoat

Két hop 4-clo-2,6-dimetylphenol (0,672 g, 4,29 mmol), metyl 3-bromo-4-
flobenzoat (1,0 g, 4,29 mmol) va xesi cacbonat (2,097 g, 6,44 mmol) trong dimetyl
sulfoxit (4,29 ml) dué1 argon trong 6ng kin va gia nhiét ¢ nhiét do 80 °C trong thoi gian
3 gi. Hon hop duge phan chia gitta nude va etyl axetat. Rira 16p hiru co bang natri clorua
bao hoa trong nudc, 1am khé trén natri sulfat khan, loc va co. Tinh ché bing sac ky (silic
oxit, 0-30 % etyl axetat trong heptan) tao ra hop chét néu ¢ d& muc (1,57 g, 93 %).
Vi du 84b: 2-(3-br0m0-4-(4-c10-2,6-dimetylphenoxy)phenyl)propan-2-01

B6 sung timg giot metylmagie clorua (1,082 ml, 3,25 mmol, 3,0 M trong dietyl
ete) vao dung dich cia Vi du 84a (0,4 g, 1,082 mmol) trong tetrahydrofuran (5,41 ml)
dudi nito & nhiét 4o 23 °C. Khudy hon hop trong thoi gian 2 gio & nhiét do moi truong,
r6t vao amoni clorua trong nudc 5 %, va né dugc phan chia gitra etyl axetat va nuéc. Rua

16p hitu co béng natri clorua bdo hoa trong nuéc, 1am khé trén natri sulfat khan, loc, va
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¢6. Tinh ché phan cin thu duoc bang sac ky (silicagel, 0-60 % etyl axetat trong heptan)
tao ra hop chét néu & d& muc (0,376 g, 81 %).
Vi duy 84c: 4—[2-(4-010-2,6-dimetylphenoxy)—5-(2-hydroxypropan-2-yl)phenyl]-N-etyl—
6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Két hop Vi du 1h (0,05 g, 0,145 mmol), Vi du 84b (0,054 g, 0,145 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,98 mg, 4,35 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (4,23 mg, 0,014 mmol) va natri cacbonat (0,061 g,
0,579 mmol) va phun bang argon trong thoi gian 15 phit. Trong khi do dung dich cua
tetrahydrofuran/nude 4:1 (2,0 ml) dugc suc béng nito trong thoi gian 15 phut va chuyén
bang bom tiém vao binh phan tmg dudi argon. Khuiy hdn hop trong thoi gian 16 gi¢
dudi argon & nhiét d6 60 °C, dé ngudi, va n6 dugc phan chia gitra etyl axetat va nudc.
Rira 16p hitu co bang natri clorua bdo hoa trong nuéc, 1am kho trén natri sulfat khan, xtr
1y bang silicagel chirc hoa 3-mercaptopropyl, loc, va ¢6. Tinh ché phan cin thu dugc bang
sac ky (silic oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu o
dé muc (0,020 g, 25 %). 'H NMR (500 MHz, DMSO-ds) 8 12,25 (s, 1H), 8,32 (t,J=5.3
Hz, 1H), 7,50 (d, ] = 2,4 Hz, 1H), 7,32 - 7,28 (m, 2H), 7,19 (d, T = 0,8 Hz, 2H), 6,81 (d,
J=2,1Hz, 1H), 6,30 (d, J = 8,6 Hz, 1H), 4,97 (s, 1H), 3,58 (s, 3H), 3,24 (qd,J=7,2,5,3
Hz, 2H), 1,99 (s, 6H), 1,42 (s, 6H), 1,10 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 508 [M+H]".
Vidu 85: N—ety1-4-{5-(2-hydroxypropan-2—yl)-2-[4—(metansulf0ny1)-2,6-
dimetylphenoxy]phenyl}-6-metyl-7-0x0-6,7-dihydro-14 -pyrolo[2,3-c]pyridin-2-
carboxamit
Vi du 85a: metyl 3-bromo-4-(2,6-dimetyl-4-(metylsulfonyl)phenoxy)benzoat

Két hop 2,6-dimetyl-4-(metylsulfonyl)phenol (0,307 g, 1,533 mmol), metyl 3-
bromo-4-flobenzoat (0,375 g, 1,609 mmol) va xesi cacbonat (0,749 g, 2,299 mmol) trong
dimetyl sulfoxit (1,533 ml) dudi argon trong 6ng kin va gia nhiét ¢ nhiét d6 100 °C trong
thoi gian 24 gid. Hon hop duoc phan chia gilra nude va etyl axetat. Rira 16p hiru co bang
natri clorua bdo hoa trong nuéce, 1am khé trén natri sulfat khan, loc, va c6. Tinh ché phﬁn
cén thu duoc bang sac ky (silic oxit, 20-40 % cua etyl axetat/etanol 3:1 trong heptan) tao
ra nguyén liéu ma tinh Kkhiét 80-90 %. Tan nho nguyén liéu ndy trong etyl axetat/heptan
1:1 d tao ra hop chit néu & dé muc (0,29 g, 44 %).
Vi du 85b: 2-(3—bromo-4-(2,6-dimetyl-4-(metylsulfonyl)phenoxy)phenyl)propan-2—01
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B sung timg giot metylmagie clorua (0,699 ml, 2,098 mmol, 3,0 M trong
tetrahydrofuran) vao dung dich cua Vi du 85a (0,289 g, 0,699 mmol) trong
tetrahydrofuran (3,50 ml) dudi nito ¢ nhiét d§ moi truong. Khuéy hén hop trong thoi
gian 2 gid ¢ nhiét do moi truong, 16t vao amoni clorua trong nudc 5 % va n6 dugc phan
chia gifra etyl axetat va nuéc. Rira 16p hiru co bang natri clorua bao hoa trong nudc, lam
kho trén natri sulfat khan, loc, va c6. Tinh ché phan cin thu duoc bang sic ky (silicagel,
0-50 % etyl axetat trong heptan) tao ra hgp chét néu & d& muyc duéi dang chét rin mau
trang hoi dinh (0,162 g, 47 %).

Vi du 85c: N—etyl-4-{5-(2-hydroxypr0pan-2-yl)-2—[4-(metansu1fonyl)—2,6-
dimetylphenoxy]phenyl}-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

K&t hop Vi du 1h (0,05 g, 0,145 mmol), Vi du 85b (0,060 g, 0,145 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,98 mg, 4,35 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4 8-trioxa-6-phosphaadamantan (4,23 mg, 0,014 mmol) va natri cacbonat (0,061 g,
0,579 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi d6 dung dich cua
tetrahydrofuran/nude 4:1 (2,0 ml) duge suc bang nito trong thoi gian 15 phut va chuyén
bang bom tiém vao binh phan (mg dudi argon. Khuiy hon hop trong thoi gian 16 gio
dudi argon & nhiét do 60 °C, dé ngudi dén nhiét d6 mai truong, va noé duoc phan chia
giira etyl axetat va nu6c. Rura 16p hitu co bang natri clorua bdo hoa trong nuée, lam kho
trén natri sulfat khan, xtr 1y bang silicagel chitc hoa 3-mercaptopropyl, loc va ¢o. Tinh
ché bang sac ky (silic oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop
chét néu & d2 muc dudi dang chét rin mau trang (0,070 g, 82 %). 'H NMR (400 MHz,
DMSO-ds) § 12,20 (s, 1H), 8,31 (t, J = 5,3 Hz, 1H), 7.66 (s, 2H), 7,52 (d, J = 2,4 Hz,
1HL733(&lHL730(mLJ=8ﬁ,L4}kg1HL6£2(¢J==L8HL]}D,QSIGLJ=Sﬁ
Hz, 1H), 4,98 (s, 1H), 3,56 (s, 3H), 3,25 - 3,18 (m, 2H), 3,15 (s, 3H), 2,07 (s, 6H), 1,41
(s, 6H), 1,08 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 552 [M+H]".

Vi du 86: N—ety1-4-[2—(4-ﬂo-2,6-dimetylphen0xy)-5-(1,1,1—triﬂo-2-hydroxypropan—2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro- 1/ -pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 86a: axit 3-bromo-4-(4-flo-2,6-dimetylphenoxy)benzoic

Khuiy dung dich cua Vi du 35b (2,0 g, 5,66 mmol) va lithi hydroxit hydrat (0,951

g, 22,65 mmol) trong hdn hop ctia metanol (3,79 ml), tetrahydrofuran (3,79 ml), va nuéc
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(1,897 ml) trong thoi gian 90 phut. Co hon hop, sau d6 pha loang bang 15 ml nuée va
axit hoa dén d6 pH 2 bang HC1 2M. Lam kho chét két tua trong 10 chan khong dé tao ra
1,77 g (92 %) cta hop chit néu & dé muc.
Vi du 86b: 3-br0m0-4-(4-ﬂ0-2,6-dimetylphenoxy)-N—metoxy-N—metylbenzamit

Vi du 86b duoc didu ché theo quy trinh ding dé diéu ché Vi du 1j, Vi du 86a thay
thé cho Vi du 1i.
Vi du 86¢: 1-(3-bromo-4-(4-flo-2,6-dimetylphenoxy)phenyl)etanon

Vi du 86¢ duoc didu ché theo quy trinh dung dé diéu ché Vi du 1k, Vi du 86b thay
thé cho Vi du 1j.
Vi du 86d: 2-(3-brom0-4-(4-ﬂ0-2,6—dimety1phenoxy)phenyl)—1,1,1-triﬂopr0pan-2-01

Vi du 86d duoc didu ché theo quy trinh ding dé diéu ché Vi du 79d, Vi du 86¢
thay thé cho Vi du 79c.
Vi du 86e: N—etyl-4-(2-(4-ﬂ0-2,6-dimetylphenoxy)-5-(l,1,1-triﬂ0-2-hydroxypropan-2-
yl)phenyl)-6—metyl-7-0x0-6,7-dihydr0-1H-pyr010[2,3—c]pyridin-2-carboxamit

Vi du 86e duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 86d
thay thé cho Vi du 11. 'TH NMR (501 MHz, DMSO-dj) §12,12 (s, 1H), 8,34 (t,J =5.4
Hz, 1H), 7,62 (d, ] = 2,4 Hz, 1H), 7,44 (dd, J = 8,7, 2,4 Hz, 1H), 7,34 (s, 1H), 6,98 (d, J
— 9,0 Hz, 2H), 6,80 (s, 1H), 6,58 (s, 1H), 6,40 (d, ] = 8,7 Hz, 1H), 3,58 (s, 3H), 3,25 (qd,
T=172, 53 Hz, 2H), 2,00 (s, 6H), 1,68 (s, 3H), 1,10 (t, ] = 7.2 Hz, 3H). MS (ESI) M/Z
544,1 (M+H)".
Vi du 87: N-tert-buty1—4-[2-(4-ﬂo—2,6-dimety1phen0xy)—5-(1-ﬂo-2-hydroxypropan—2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-carboxamit

Két hop Vi du 32¢ (0,05 g, 0,134 mmol), Vi du 83a (0,050 g, 0,134 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,68 mg, 4,02 umol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (3,92 mg, 0,013 mmol) va natri cacbonat (0,057 g,
0,536 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi d6 dung dich cua
tetrahydrofuran/nudce 4:1 (2,0 ml) duge suc bang nito trong thoi gian 15 phut va chuyén
bang bom tiém vao binh phan tmg dudi argon. Khudy hon hop trong thoi gian 3 gio dudi
argon ¢ nhiét do 60 °C, dé ngudi, va né duge phén chia gifta etyl axetat va nuéce. Rua 16p
hitu co bang natri clorua bdo hoa trong nuéc, lam kho trén natri sulfat khan, xir 1y bang

silicagel chtic héa 3-mercaptopropyl, loc, va c6. Tinh ché phan cin thu dugc bang sic ky
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(silic oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chit néu ¢ d& muc
dudi dang chét rén mau tring (0,0491 g, 62 %). 'HNMR (400 MHz, DMSO-ds) 8 12,32
(s, 1H), 7,82 (s, 1H), 7,52 (d, ] = 2,4 Hz, 1H), 7,36 - 7,27 (m, 2H), 6,95 (d, J = 9,1 Hz,
2H), 6,80 (d, ] = 2,0 Hz, 1H), 6,31 (d, ] = 8,6 Hz, 1H), 5,42 (s, 1H), 4,42 - 4,34 (m, 1H),
4,29 - 4,23 (m, 1H), 3,57 (s, 3H), 1,98 (s, 6H), 1,43 (d, ] = 2,0 Hz, 3H), 1,33 (s, 9H). MS
(ESI+) m/z 538 [M+H].-
Vi du 88: 4-[2-(4-clo-2,6-dimetylphen0xy)-5-(1-ﬂo-2-hydr0xypropan-2-yl)phenyl]—N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 88a: 2-(3-bromo-4-(4-clo-2,6-dimetylphenoxy)phenyl)-1-ﬂopropan-2-ol

Gia nhiét dung dich cua Vi du 84b (0,3 g, 0,812 mmol) va 1-(clometyl)-4-flo-1,4-
diazabixyclo[2.2.2]octan-1,4-diium tetrafloborat (0,316 g, 0,893 mmol) trong axetonitril
(8,12 ml) duéi argon trong dng kin & nhiét do 80 °C trong thoi gian 30 pht. Pé hén hop
phan mg ngudi va nd duoc phan chia gitra etyl axetat va natri bicacbonat trong nudc 5
%. Rira 16p hiru co bang natri clorua bdo hoa trong nuréc, 1am Kho trén natri sulfat khan,
loc, va c¢6. Tinh ché bang sic ky (silic oxit, 5-35 % etyl axetat trong heptan) tao ra hop
chit néu & d& muc dudi dang ddu nhét ma hoéa ran khi dé yén (0,2 g, 64 %).
Vi du 88b: 4-[2-(4-010-2,6-dimetylphen0xy)-5-(1-ﬂ0-2-hydroxypr0pan-2—y1)phenyl]—N—
etyl-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

K&t hop Vi du 1h (0,05 g, 0,145 mmol), Vi du 88a (0,056 g, 0,145 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,98 mg, 4,35 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (4,23 mg, 0,014 mmol) va natri cacbonat (0,061 g,
0,579 mmol) va phun bang argon trong thoi gian 15 phit. Trong khi do dung dich cua
teﬁahydnﬁhnﬂﬂnuéc4cl(21)nﬂ)duqcsucbéngrnurﬁongthdigﬁﬂl15phﬁtvéchuyén
bang bom tiém vao binh phan mg dudi argon. Khuéy hon hop trong thoi gian 18 gio
dudi argon ¢ nhiét do 60 °C, dé ngudi, va n6 duge phan chia gifta etyl axetat va nuae.
Rtra 16p hitu co bang natri clorua bdo hoa trong nudc, 1am kho trén natri sulfat khan, xu
1y bang silicagel chirc hoa 3-mercaptopropyl, loc va co. Tinh ché phén cin thu duge bang
sdc ky (silic oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu &
8 muc dudi dang chat rén mau tring (0,06 g, 79 %). "H NMR (500 MHz, DMSO-ds) &
12,25 (s, 1H), 8,38 - 8,30 (m, 1H), 7,55 (d, ] =2,4 Hz, 1H), 7,36 (d, 7=9,0 Hz, 2H), 7,23
(t, 7 =0.8 Hz, 2H), 6,84 (d, J = 1,8 Hz, 1H), 6,37 (d, J = 8,6 Hz, 1H), 5,47 (s, 1H), 4,44 -
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4,38 (m, 1H), 4,35 - 4,28 (m, 1H), 3,60 (s, 3H), 3,27 (qd, I =7,2, 5,3 Hz, 2H), 2,01 (s,
6H), 1,47 (d, ] = 2,0 Hz, 3H), 1,12 (t, ] = 7.3 Hz, 3H). MS (ESI+) m/z 526 [M+H]"-
Vi du 89: 4-[2-(2,4-diﬂophenyl)—5-(2-hydroxypr0pan-2-yl)pyridin-3-yl]-N—ety1-6-
metyl-7-ox0—6,7-dihydro-1H—pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 89a: Metyl 5-clo-6-(2,4-diflophenyl)nicotinat

2-(2,4-diﬂophenyl)-4,4,5,S-tetrametyl-1,3,2—di0xab0rolan (1,0095 g, 4,21 mmol),
metyl 5,6-diclonicotinat (0,953 g, 4,63 mmol), natri cacbonat (1,560 g, 14,72 mmol),
tris(dibenyliden axeton)dipaladi (0) (0,193 g, 0,210 mmol), va 1,3,5,7-tetrametyl-6-
phenyl-2,4,8-trioxa-6-phosphaadamantan (0,209 g, 0,715 mmol) dwoc suc dong chay
bang nito trong thoi gian 1 gio. B6 sung tetrahydrofuran da khir khi (11,21 ml) va nudc
(2,80 ml). Gia nhiét hdn hop phan tmg & nhiét d 60 °C trong thoi gian 6 gi. Pé hon
hop phan tmg ngudi dén nhiét do mdi truong va nd dugc phan chia gitia etyl axetat va
nuée. Rira 16p hitu co bing nude mubdi, lam kho trén magie sulfat khan, loc, va cd. Tinh
ché phan cin bang sic ky nhanh (tir 10 % etyl axetat:heptan dén 50 % etyl axetat:heptan
trong thoi gian 20 phat). C6 cac phan doan da duoc thu gom. Tinh ché phan cin béang sic
ky nhanh (100 % CH>Cl, trong thoi gian 15 phit) 8 tao ra hop chét néu & dé muc dudi
dang chit rin mau tring (0,8605 g, hidu suat 72 %).
Vi du 89b: 2-(5-clo-6-(2,4-diﬂophenyl)pyridin—3-yl)propan-2—01

B6 sung ting giot metylmagie bromua (1,557 ml, 2,180 mmol) vao dung dich cta
Vi du 89a (0,2061 g, 0,727 mmol) trong tetrahydrofuran (4,38 ml). Khuiy hén hop phan
mg & nhiét do moi truong trong khoang 3 gio. Lam dung hon hop phéan ing bang amoni
clorua bio hoa, va chiét bang etyl axetat. Rira cac 16p hiru co két hop bang nudc muobi,
lam khé trén magie sulfat khan, loc, va c6. Tinh ché phan can bang sic ky nhanh (20-60
% etyl axetat/heptan) dé tao ra hop chét néu ¢ dé muc dudi dang dau khong mau ma hoa
rén thanh chét rén mau trang khi dé yén qua dém (0,1817 g, higu suat 88 %).
Vi du 89c: 4-[2-(2,4—diﬂophenyl)-5-(2-hydroxypropan-2-yl)pyridin-3-yl]-N—ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 89c¢ (0,0319 g, 22 %) dugc diéu ché theo quy trinh dung dé diéu ché Vi du
1m, Vi du 89b thay thé cho Vi du 11. '"HNMR (500 MHz, DMSO-ds) 6 12,29 - 12,15 (m,
1H), 8,81 (d, J = 2,3 Hz, 1H), 8,30 - 8,23 (m, 1H), 7,95 (d, J = 2,3 Hz, 1H), 7,54 - 7,45
(ng1}D,Zl3-7ﬁl(nL2ED,7ﬁ2(&I}D,652(d,J=1{7HZ,H{L538(&1}D,3A2(&
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3H), 3,24 (qd, T = 7.2, 5,3 Hz, 2H), 1,56 (s, 6H), 1,11 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z
467,2 (M+H)".
Vi du 90: N-tert—buty1-4-{5-(2-hydr0xypropan-2-y1)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]phenyl}-6-mety1-7-0x0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-
carboxamit

Két hop Vi du 32¢ (0,04 g, 0,107 mmol), Vi du 85b (0,044 g, 0,107 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (2,94 mg, 3,21 umol), 1.3,5,7-tetrametyl-6-phenyl-
2.,4.8-trioxa-6-phosphaadamantan (3,13 mg, 10,72 pmol) va natri cacbonat (0,045 g,
0,429 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi d6 dung dich cua
tetrahydrofuran/nude 4:1 (1,4 ml) duge suc bang nito trong thdi gian 15 phit va chuyén
bang bom tiém vao binh phan tng dudi argon. Khuiy hon hop trong thoi gian 4 gio dudi
argon ¢ nhiét 4§ 60 °C, dé ngudi, va né dugc phan chia gitta etyl axetat va nudc. Rua 16p
hitu co bang natri clorua bdo hoa trong nuéce, 1am kho trén natri sulfat khan, xtr 1y bang
silicagel chitc héa 3-mercaptopropyl, loc, va co. Tinh ché phén cin bang sic ky (silic
oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu & d& muc (0,056
g, 88 %). '"H NMR (400 MHz, DMSO-ds) § 12,34 (s, 1H), 7,84 (s, 1H), 7,69 (s, 2H), 7,54
(d,J=2,4 Hz, 1H), 7,35 (s, 1H), 7,31 (dd, J = 8,5, 2,4 Hz, 1H), 6,84 (d, J= 1,8 Hz, 1H),
6,32 (d, J = 8,5 Hz, 1H), 5,01 (s, 1H), 3,59 (s, 3H), 3,17 (s, 3H), 2,09 (s, 6H), 1,43 (s,
6H), 1,35 (s, 9H). MS (ESI+) m/z 580 [M+H] "~
Vi du 91: N-ety1-4-[2-(3-ﬂ0-2,6-dimetylphenoxy)-S-(2-hydr0xypropan-2-y1)pyridin-3-
yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 91a: metyl 6-(3 -amino-2,6-dimetylphenoxy)-5-bromonicotinat

Khuéy hdn hop clia metyl 5-bromo-6-flonicotinat (900 mg, 3,85 mmol), Vidu 99d
(528 mg, 3,85 mmol) va xesi cacbonat (2506 mg, 7,69 mmol) trong dimetyl sulfoxit (12
ml) & nhiét d6 65 °C trong thoi gian 2 gio. K&n hop phan tmg duoc phén chia gilta nudce
(80 ml) va etyl axetat (150 ml). Chiét 16p nuée bang etyl axetat mot 14n nita va rira cac
16p hitu co két hop bang nuée mudi, 1am kho trén natri sulfat khan, loc, va ¢6. Tinh ché
phan cin bang sac ky cot (silicagel, tir 20 % dén 50 % etyl axetat trong ete dau mo) dé
tao ra hop chit néu & dé muc (365 mg, 0,831 mmol, hiéu suét 21,62 %).
Vi du 91b: metyl 5-bromo-6-(3-flo-2,6-dimetylphenoxy)nicotinat
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Vi du 91b duoc didu ché theo quy trinh ding dé diéu ché Vi du 104a, Vi dy 91a
thay thé cho Vi du 99e.
Vidu9lc: 2-(5-bromo-6-(3-ﬂo-2,6-dimetylphenoxy)pyridin-3-yl)propan-2-01

Vi du 91c duge didu ché theo quy trinh dung dé diéu ché Vi du 28d, Vi du 91b
thay thé cho Vi du 28c.
Vi du 91d: N-etyl-4-[2-(3-flo-2,6-dimetylphenoxy)-5 -(2-hydroxypropan-2-yl)pyridin-3-
y1]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.,3 -c]pyridin-2-carboxamit

Vi du 91d duoc didu ché theo quy trinh dimg dé diéu ché Vi du 1m, Vi dy 91c
thay thé cho Vi du 11. '"H NMR (400 MHz, Metanol-d«) & 8,14 (s, 1H), 8,08 (s, 1H), 7,47
(s, 1H), 7,06 (d, J = 7,0 Hz, 1H), 6,97 (s, 1H), 6,87 (t, ] = 8,8 Hz, 1H), 3,74 (s, 3H), 3,43
(d, J = 6,9 Hz, 2H), 2,02 (s, 3H), 1,99 (s, 3H), 1,61 (s, 6H), 1,24 (t, J = 6,9 Hz, 3H). MS
(ESI+) m/z 493 (M+H)".
Vi du 92: N—tert-buty1—4-{5-(2-hydroxypropan-2-y1)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]pyridin-3-yl}-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit
Vi du 92a: metyl 5-bromo-6-(2,6-dimetyl-4-(metylsulfonyl)phenoxy)nicotinat

Két hop 2,6-dimetyl-4-(metylsulfonyl)phenol (0,420 g, 2,096 mmol), metyl 5-
bromo-6-clonicotinat (0,5 g, 1,996 mmol) va xesi cacbonat (0,976 g, 2,99 mmol) trong
dimetyl sulfoxit (4,0 ml) dudi argon trong dng kin va khudy ¢ nhiét do 80 °C trong thoi
gian 4 gio. Lam nguoi hon hop, pha lodng bang 100 ml nudc va khudy trong thoi gian 15
phut. Thu gom chét ran bang cach loc, va 1am kho dén khéi lugng khong d6i d@é tao ra
hop chét néu & dé muc dudi dang chit rin mau nau vang (0,62 g, 75 %).
Vi du 92b: 2-(5-bromo-6-(2,6-dimetyl-4-(mety1sulfonyl)phenoxy)pyridin—3-yl)propan-
2-ol

Bb sung ting giot metylmagie clorua (1,497 ml, 4,49 mmol, 3,0 M trong
tetrahydrofuran) vao dung dich cia Vi du 92a (0,62 g, 1,497 mmol) trong tetrahydrofuran
(7,48 ml) duéi nito ¢ nhiét do mdi truong. Khuay hon hop trong thoi gian 2 gio ¢ nhiét
d6 moi truong, rét vao amoni clorua trong nuée 5 % va n6 dugc phan chia gitta etyl
axetat va nugc. Rua 16p hitu co bang natri clorua bao hoa trong nuéce, lam kho trén natri
sulfat khan, loc, va c6. Tinh ché phan can bang sic ky (silicagel, 0-50 % etyl axetat trong
heptan) tao ra hop cht néu & & muc 1 (0,17 g, 27 %).
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Vi du 92c: N—tert—buty1-4-{5-(2-hydroxypropan-2-yl)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]pyridin-3-yl}-6-metyl-7-ox0-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Két hop Vi du 32¢ (0,045 g, 0,121 mmol), Vi du 92b (0,05 g, 0,121 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,32 mg, 3,62 umol), 1,3,5,7-tetrametyl-6-phenyl-
2.4 8-trioxa-6-phosphaadamantan (3,53 mg, 0,012 mmol) va natri cacbonat (0,051 g,
0,483 mmol) va phun bang argon trong thoi gian 15 phit. Trong khi do dung dich cua
tetrahydrofuran/nude 4:1 (1,8 ml) duge suc bang nito trong thoi gian 15 phit va chuyén
bing bom tiém vao binh phan ng dudi argon. Khudy hon hop trong thoi gian 4 gio dudi
argon ¢ nhiét do 60 °C, dé ngudi, va n6 dugc phan chia gitra etyl axetat va nugc. Rira 16p
hitu co bang natri clorua bio hoa trong nude, lam khé trén natri sulfat khan, xi 1y bang
silicagel chirc hoa 3-mercaptopropyl, loc, va 6. Tinh ché bang sic ky (silic oxit, 25-60
% cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu & d& muc (0,065 g, 90 %).
TH NMR (400 MHz, DMSO-ds) 6 12,42 (s, 1H), 8,07 (d,J = 2,4 Hz, 1H),7,97(d,J=2,4
Hz, 1H), 7,84 (s, 1H), 7,64 (s, 2H), 7.44 (s, 1H), 6,85 (d, J = 1,9 Hz, 1H), 5,19 (s, 1H),
3,58 (s, 3H), 3,16 (s, 3H), 2,05 (s, 6H), 1,44 (s, 6H), 1,34 (s, 9H). MS (ESI+) m/z 581
[M+H]*.
Vi du 93: N—etyl-4-{5-(2-hydroxypropan-z-yl)-2-[4-(metansulfonyl)-2,6-
dimetylphenoxy]pyridin—3-yl}-6-metyl-7—0x0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-
carboxamit

Két hop Vi du 1h (0,042 g, 0,121 mmol), Vi du 92b (0,05 g, 0,121 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,32 mg, 3,62 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (3,53 mg, 0,012 mmol) va natri cacbonat (0,051 g,
0,483 mmol) va phun bang argon trong thoi gian 15 phiit. Trong khi d6 dung dich cua
tetrahydrofuran/nude 4:1 (2,0 ml) dugc suc bang nito trong thdi gian 15 phut va chuyén
bang bom tiém vao binh phan ing dudi argon. Khuay hon hop trong thoi gian 4 gio dudi
argon ¢ nhiét do 60 °C, dé ngudi, va né duge phan chia giira etyl axetat va nudc. Rura 16p
hitu co bang natri clorua bdo hoa trong nude, 1am kho trén natri sulfat khan, xtr 1y bang
silicagel chirc héa 3-mercaptopropyl, loc, va cd. Tinh ché phéan cin bang sac ky (silic
oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu ¢ d& muc duéi

dang chét rén mau tring (0,060, 87 %). 'H NMR (400 MHz, DMSO-dj) § 12,35 - 12,26
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(m, 1H), 8,31 (t, ] = 5,3 Hz, 1H), 8,08 (d, J = 2,4 Hz, 1H), 7,96 (d, ] = 2.4 Hz, 1H), 7,63
(s, 2H), 7,44 (s, 1H), 6,84 (d, T = 1,8 Hz, 1H), 5,18 (s, 1H), 3,57 (s, 3H), 3,27 - 3,19 (m,
2H), 3,16 (s, 3H), 2,05 (s, 6H), 1,45 (s, 6H), 1,09 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 553
[M+H]".
Vi du 94: 4-[2-(4-c10-2,6-dimetylphenoxy)-5-(2-hydr0xypropan-2-yl)pyridin—3-yl]-N—
etyl-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 94a: metyl 5-bromo-6-(4-clo-2,6-dimetylphenoxy)nicotinat

Két hop metyl 5-bromo-6-clonicotinat (1,50 g, 6,00 mmol), 4-clo-2,6-
dimetylphenol (0,940 g, 6,00 mmol), va xesi cacbonat (2,93 g, 9,00 mmol) trong dimety]
sulfoxit (6 ml). Gia nhiét hon hop phan tmg & nhiét do 60 °C trong thoi gian 2 gi0, aé
ngudi dén nhiét @6 moi trudng va pha loang bang nude. Thu gom chét két tha thu dugc
béng cach loc, rira béng nudc, va lam kho dé tao ra hop chat néu & dé& muc (2,01 g, 90
%).
Vi du 94b: 2-(5-bromo-6-(4-clo-2,6-dimetylphenoxy)pyridin-3-yl)propan-Z-ol

B6 sung metylmagie clorua 3M trong tetrahydrofuran (5,40 ml, 16,2 mmol) vao
dung dich cta Vi du 94a (2,00 g, 5,40 mmol) trong tetrahydrofuran (15 ml) ¢ nhiét do 0
°C. Khudy hén hop phan tng & nhiét d6 moi truong trong thoi gian 2 gio, X Iy bang
amoni clorua trong nudce 5 % cAn than, va phan chia véi etyl axetat va nudc. Rua 16p hiru
co béng natri clorua b3o hoa trong nudc, lam kho bing natri sulfat khan, loc, va ¢6. Tinh
ché phan can bang sac ky nhanh (silicagel, 20-40 % etyl axetat trong heptan) dé tao ra
hop chit néu ¢ dé muc (1,01 g, 51 %).
Vi du 94c: 4-[2-(4-c10-2,6-dimetylphenoxy)-5-(2-hydroxypropan—2-yl)pyridin-3-yl]-N-
etyl-6-metyl-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit

Vi du 94c (38 mg, 75 %) duoc didu ché theo quy trinh ding dé diéu ché Vi du Im,
Vi du 94b thay thé cho Vi du 11. "TH NMR (500 MHz, DMSO-de) 6 12,30 (s, 1H), 8,33
(t, J= 5.4 Hz, 1H), 8,09 (d, J=2.,4 Hz, 1H), 7,94 (d, J=2,5 Hz, 1H), 7,42 (s, 1H), 7,14
(s, 2H), 6,84 (s, 1H), 5,18 (s, 1H), 3,59 (s, 3H), 3,30 — 3,20 (m, 2H), 1,96 (s, 6H), 1,46
(s, 6H), 1,10 (t, J= 7,2 Hz, 3H). MS (ESI+) m/z 509 (M+H)".
Vi du 95 N—tert-butyl-4-[2-(4-010-2,6-dimetylphenoxy)-5-(2-hydr0xypropan-2-
yl)pyridin-3-yl]—6-metyl-7-0xo-6,7-dihydro-1H—pyr010[2,3-c]pyridin—2-carb0xamit
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Vi du 95 (47 mg, 88%) dugc didu ché theo quy trinh ding dé dicu ché Vi du 37,
Vi du 94b thay thé cho Vi du 29b. "TH NMR (500 MHz, DMSO-ds) & 12,41 (s, 1H), 8,08
(d,J=2,4 Hz, 1H), 7,94 (d, J=2,4 Hz, 1H), 7,85 (s, 1H), 7,43 (s, 1H), 7,14 (s, 2H), 6,34
(d, J=1,5 Hz, 1H), 5,18 (s, 1H), 3,59 (s, 3H), 1,97 (s, 6H), 1,46 (s, 6H), 1,35 (s, 9H).
MS (ESI+) m/z 537 (M+H)".
Vi du 96: N—etyl-4-[3-(4-ﬂ0-2,6-dimety1phenoxy)-6—(2-hydroxypropan-2-y1)pyridin-2-
yl]-6-mety1—7-oxo-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carb0xamit
Vi du 96a: metyl 6-bromo-5-(4-flo-2,6-dimetylphenoxy)picolinat

Vi du 96a duoc didu ché theo quy trinh ding dé diéu ché Vi du 35b, metyl 6-
bromo-5-flopicolinat thay thé cho metyl 3-bromo-4-flobenzoat.
Vi du 96b: 2-(6-br0mo-5-(4-ﬂ0-2,6-dimetylphenoxy)pyridin-2-yl)pr0pan-2—ol

Vi du 96b duoc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 96a
thay thé cho Vi du 28c.
Vi du 96¢: N-etyl-4-[3 -(4-ﬂ0—2,6—dimety1phenoxy)-6-(2-hydroxypropan-2-yl)pyridin-2-
yl]-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Mudi axit trifloaxetic cia Vi du 96¢ dugc didu ché theo quy trinh ding dé diéu
ché Vi du 1m, Vi du 96b thay thé cho Vi du 11. '"H NMR (400 MHz, DMSO-ds) & 12,23
(d, J =2,4 Hz, 1H), 8,31 (t, J = 5,3 Hz, 1H), 7,79 (s, 1H), 7,46 (d, J = 8,6 Hz, 1H), 7,19
(d, J=2,2 Hz, 1H), 7,03 (d, ] = 9,1 Hz, 2H), 6,78 (d, J = 8,6 Hz, 1H), 3,61 (s, 3H), 3,27
(qd, T = 7,2, 5,1 Hz, 2H), 2,02 (s, 6H), 1,47 (s, 6H), 1,12 (t, T = 7,2 Hz, 3H). MS (ESI+)
m/z 493,1 (M+H)".
Vi du 97: N-tert-butyl-4-[3 -(4-flo-2,6-dimetylphenoxy)-6-(2-hydroxypropan-2-
yl)pyridin-2-yl]-6-mety1-7—0xo-6,7-dihydro-1H—pyr010[2,3-c]pyridin—2-carb0xamit

Mudi axit trifloaxetic ctia Vi du 97 dugc diéu ché theo quy trinh ding dé didu ché
Vi du 37, Vi du 96b thay thé cho Vi du 29b. Tinh ché san pham tho bang HPLC (cdt C18,
CH;CN/nude (axit trifloaxetic 0,1 %)). "HNMR (400 MHz, DMSO-ds) 6 12,39 (s, 1H),
7,84 (dd, J = 16,6, 2,7 Hz, 1H), 7,53 — 7,36 (m, 1H), 7,22 (t, T = 2,5 Hz, 1H), 7,03 (dd, J
—9.2,2,7 Hz, 1H), 6,87 — 6,71 (m, 1H), 3,61 (s, 3H), 2,02 (s, 6H), 1,48 (s, 6H), 1,36 (s,
9H). MS (ESI+) m/z 521,1 (M+H)".

-143-



33527

Vi du 98: 4-{2-[2-(diﬂometyl)-4-ﬂo—6-metylphen0xy]-5-(2-hydroxypropan-2-
yl)phenyl}-N—ety1-6—mety1-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit
Vi du 98a: 2-(dimetoxymetyl)-4-flo-6-metylphenol

X 1y dung dich cua 5-flo-2-hydroxy-3-metylbenzaldehyt (0,38 g, 2,47 mmol)
trong metanol (12,4 ml) ¢ nhiét 46 0 °C dudi khi nito bang titan (IV) clorua (60 pl, 0,06
mmol) va khudy & nhiét @6 0 °C trong thdi gian 20 phit. B sung trietylamin (100 pl,
0,72 mmol) va khudy hdn hogp phan tng ¢ nhiét 4o 0 °C trong thoi gian 1 gio. Dé cho
nhiét do tang 1én tur tu dén 10 °C trong khi khudy trong 4,5 gio nita. Sau d6 hdn hop phan
g dugc phén chia giita etyl axetat va nudc. Chiét 16p nuée béng etyl axetat (2 x 50 ml).
Cac 16p hitu co dugc két hop, dugc 1am kho trén magie sulfat khan, loc, va co dé tao ra
hop chét néu & d& muc (0,339 g, hidu suét 62 %, d tinh khiét 90 %).
Vi du 98b: metyl 3-bromo-4-(2-(dimetoxymetyl)-4-flo-6-metylphenoxy)benzoat

Vi du 98b dugc didu ché theo quy trinh ding dé diéu ché Vi du 35b, Vi du 98a
thay thé cho Vi du 35a. Gia nhiét hdn hop trong thoi gian 5 gid thay vi 2 gio.
Vi du 98¢: metyl 3-bromo-4-(4-flo-2-formyl-6-metylphenoxy)benzoat

X Iy dung dich ctia Vi du 98b (0,29 g, 0,7 mmol) trong tetrahydrofuran (6 ml)
bang hydro clorua dung dich (2 M trong nudc, 0,35 ml, 0,7 mmol) va khudy & nhiét do
50 °C trong thoi gian 1,25 gid. Sau d6 dé hdn hop phan ing ngudi dén nhiét do moi
troeong, trung hoa bang dung dich natri bicacbonat bdo hoa, n6 dugc phén chia gitra etyl
axetat va nudc, rua béng nude mudi, 1am kho trén magie sulfat khan, loc, va cd dé tao ra
hop chit néu ¢ d& muc (0,251 g, 98 %).
Vi du 98d: metyl 3-bromo-4-(2-(diflometyl)-4-flo-6-metylphenoxy)benzoat

B6 sung tirng giot dung dich cua Vi du 98¢ (0,25 g, 0,68 mmol) trong diclometan
(5 ml) vao dung dich cta dietylamino luu huynh triflorua (0,25 ml, 1,9 mmol) trong
diclometan (5 ml) ¢ nhiét do 0 °C. Khuiy dung dich thu dugc ¢ nhiét d6 0 °C trong thoi
gian 1 gio va sau d6 ¢ nhiét do moi trudong trong thoi gian 3,5 gio. Lam dung can than
hon hop phan (g bang dung dich natri bicacbonat bao hoa. Cac 1op dugc tach riéng va
rira 16p hiru co bang nudc mudi. Cac 16p nude dugce két hop va chiét bang diclometan (2
x 40 ml). Cac 16p hitu co dugc két hop, dugce 1am kho trén magie sulfat khan, loc, va c0.
Tinh ché phan cin bing sic ky nhanh (cot silicagel 50 g Biotage KP-Sil Snap, tr 0 dén
12 % etyl axetat trong heptan) dé tao ra hop chit néu & dé& muc (0,26 g, 97 %).
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Vi du 98e: 2-(3-bromo-4-(2-(diﬂometyl)-4-ﬂo-6-metylphenoxy)phenyl)propan-2-01

Vi du 98¢ dugc didu ché theo quy trinh dimg dé diéu ché Vi du 35¢, Vi du 98d
thay thé cho Vi du 35b. Khudy hdn hop phan img qua dém thay vi 30 phut.
Vi du 98f: 4-{2-[2-(diﬂometyl)-4-ﬂo-6-metylphenoxy]-5-(2-hydr0xypropan-2-
yl)phenyl}-N—etyl-6-mety1—7-0x0-6,7-dihydro—1H—pyr010[2,3-c]pyridin-2-carb0xamit

Vi du 98f dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 98e thay
thé cho Vi du 11. Gia nhiét hdn hop phan tmg ¢ nhiét d6 60 °C qua dém thay vi 3 gio. 'H
NMR (501 MHz, DMSO-ds) & 12,23 (s, 1H), 8,34 (t, ] = 5.4 Hz, 1H), 7,55(d,J=2,4 Hz,
1H), 7,36 (m, 3H), 6,95 (t, ] = 54,1 Hz, 1H), 6,84 (s, 1H), 6,37 (d, J=8,6 Hz, 1H), 5,03
(s, 1H), 3,59 (s, 3H), 3,27 (qd, T = 7.2, 5,7 Hz, 2H), 1,92 (s, 3H), 1,45 (s, 6H), 1,12 (t,J
=72 Hz, 3H). MS (ESI+) m/z 528,2 (M+H)".
Vi du 99: 4-[2-(3-clo-2,6-dimetylphen0xy)-5-(2-hydroxypropan-2-y1)phenyl]-N—ety1-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 99a: 2,6-dimetylphenyl axetat

B sung 4 giot H2SO4 dac vao dung dich cua 2,6-dimetylphenol (10 g, 82 mmol)
trong axetic anhydrua (30 ml) & nhi¢t 6 0 °C va khudy hén hop phan tng 6 nhiét do 20
°C trong thoi gian 1 gio. Sau do b6 sung nuée da va chiét san pham bang etyl axetat (3 x
100 ml). Rira cac 16p hiru co két hop bang dung dich natri bicacbonat bao hoa(3 x 30 ml)
va nuée mudi, 1am kho trén natri sulfat khan, loc, va co dé tao ra hop chét néu & dé muc
(17,6 g, 77 mmol, hiéu sut 94 %).
Vi du 99b: 2,6-dimetyl-3-nitrophenyl axetat

B6 sung ting giot huyén phu cua déng nitrat trihydrat (51,9 g, 215 mmol) trong
axetic anhydrua (10 ml) vao dung dich cta Vi du 99a (17,6 g, 77 mmol) trong axetic
anhydrua (10 ml) & téc d6 ma nhiét do bén trong duge duy tri dwsi 10 °C. Sau khi két
thac viée bd sung, khudy hdn hop ¢ nhiét do nay trong thoi gian 20 phit, sau d6 lam am
1én dén 40 °C va khudy trong thoi gian 1 gio. Rot hdn hop phan Gng 1én trén nudc da va
chiét san pham bang etyl axetat (3 x 150 ml). Rira cac 16p hiru co két hop bang dung dich
natri cacbonat (3 x 30 ml) va nude mudi, 1am kho trén natri sulfat khan, loc, va c6 dé tao
ra hop chit néu ¢ dé muc, (17,8 g, 55,7 mmol, hi¢u suat 72,6 %), dudi dang dau khong
mau.

Vi du 99c: 2,6-dimetyl-3-nitrophenol
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B6 sung Vi du 99b (1,1 g, 5,26 mmol) vao dung dich ctia natri hydroxit (1,682 g,
42,1 mmol) trong nude (20 ml) va khudy hon hop & nhiét d6 20 °C trong thoi gian 18
| gid. Didu chinh d6 pH vé 2-3 bang dung dich HCI 15 %. Chiét san phdm bang etyl axetat
(4 x 20 ml), rira 16p hiru co béng nude mudi, 1am kho trén natri sulfat khan, loc, va c6 dé
tao ra hop chit néu & dé muc (810 mg, 4,85 mmol, hiéu suat 92 %), duéi dang chét ran
mau vang.
Vi du 99d: 3-amino-2,6-dimetylphenol

B sung k&m (1,956 g, 29,9 mmol) vao dung dich cua Vi du 99¢ (5 g, 29,9 mmol)
trong axit axetic (20 ml) va khu4y hdn hop phan tmg ¢ nhiét do 90 °C trong thoi gian 90
phit. Sau khi dé ngudi, loc hdn hop phan tmg va diéu chinh do pH dén khoang 8 bang
natri cacbonat rin. Sau d6 chiét hdn hop béing etyl axetat ba 1an. Rira cac 16p hitu co két
hop béng nuéc mudi, 1am kho trén natri sulfat khan, loc, va c6. Tinh ché phﬁn can bﬁng
sac ky nhanh (silicagel, metanol 5 % trong diclometan) dé tao ra hop chit néu & dé muc
(3,6 g, 23,09 mmol, hi¢u suét 77 %).
Vi du 99e: metyl 4-(3-amino-2,6-dimetylphenoxy)-3-bromobenzoat

Vi du 99¢ duoc didu ché theo quy trinh ding dé diéu ché Vi du 35b, Vi du 99d
thay thé cho Vi du 35a.
Vi du 99f: metyl 3-bromo-4-(3-clo-2,6-dimetylphenoxy)benzoat

Gia nhiét dung dich cua déng (IT) sulfat (54,7 mg, 0,343 mmol) va natri clorua
(53,4 mg, 0,914 mmol) trong nude (6 ml) 1én 95 °C, va sau d6 bd sung dung dich cia
natri hydroxit (13,71 mg, 0,343 mmol) va natri metabisulfit (19,54 mg, 0,103 mmol)
trong nuéc (5 ml) vao dung dich nong nay. khudy hdn hop phan ing 6 nhiét do nay trong
thosi gian 20 phit, sau d6 dé ngudi xudng 75 °C. Hoa tan Vi du 99e (80 mg, 0,228 mmol)
trong dioxan (1 ml), HCI dac (2 ml), va nudc (1 ml), va lam lanh hon hop xubng -5~0
°C. Bb sung vao dung dich nay natri nitrit (17,34 mg, 0,251 mmol) trong 1 ml nude.
Khudy hdn hop phan tng ¢ nhiét dd nay trong thoi gian 30 phut. Sau do b6 sung hon hop
phan (g nay vao dung dich CuCl méi diéu ché ¢ nhiét do 75 °C. KhuAy hén hop phan
{mg trong thdi gian 1 gio, va sau do dé ngudi dén nhiét d6 moi truong. Chiét hdn hop
bang etyl axetat (3 x 30 ml) va rira cac 16p hitu co két hop bang nudc mubi, 1am kho trén

natri sulfat khan, loc, va c6. Tinh ché phan cin bang sac ky cot silicagel (rira gidi bang 5

-146-



33527

% etyl axetat trong ete dau mo) dé tao ra hop chit néu & dé muc, (38 mg, 0,074 mmol,
hiéu suét 32,4 %).
Vi du 99g: 2-(3-br0m0-4-(3-clo-2,6-dimety1phen0xy)phenyl)propan-2-01

Vi du 99g dugc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 99f
thay thé cho Vi dy 28c.
Vidu 9%h: 4-[2-(3-clo-2,6-dimetylphen0xy)-5-(2-hydroxypropan-2-y1)pheny1] -N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 99h dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 99g
thay thé cho Vi du 11. '"H NMR (400 MHz, Metanol-d) 6 7,65 (d, J=2,4 Hz, 1H), 7,38
(s, 1H), 7,36 (dd, T = 8,7, 2,5 Hz, 1H), 7,09 (d, J = 8,3 Hz, 1H), 6,96 (s, 1H), 6,38 (d, ] =
8,6 Hz, 1H), 3,73 (s, 3H), 3,42 (q, ] = 7.3 Hz, 2H), 2,12 (s, 3H), 2,06 (s, 3H), 1,58 (s,
6H), 1,23 (t, J = 7,3 Hz, 3H). MS (ESI+) m/z 508,1 (M+H)".
Vi du 100: N-tert—buty1-4—[2-(2,6-diclo-4-ﬂophenoxy)-5-(2-hydr0xypropan-2-
yl)pyridin-3-yl]-6-metyl—7-ox0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-Z-carboxamit
Vi du 100a: metyl 5-bromo-6-(2,6-diclo-4-flophenoxy)nicotinat

Két hop metyl 5-bromo-6-clonicotinat (1,384 g, 5,53 mmol), 2,6-diclo-4-
flophenol (1,0 g, 5,53 mmol) va xesi cacbonat (2,70 g, 8,29 mmol) trong dimetyl sulfoxit
(11,05 ml) dusi argon trong éng kin va khudy & nhiét 46 50 °C trong thoi gian 18 gio.
Hdn hop duge phan chia gilta nudc va etyl axetat. Rura 1op hitu co bang natri clorua bio
hoa trong nudc, 1am kho trén natri sulfat khan, loc, va ¢6. Tinh ché ph?m can béng cach
tan nho trong heptan/etyl axetat 9:1 tao ra hop chét néu & d& muc (1,386 g, 69 %).
Vi du 100b: 2-(5-bromo-6-(2,6-diclo-4-ﬂophenoxy)pyridin-3-yl)propan-Z-ol

B sung tung giot dung dich cua Vi du 100a (1,516 g, 3,84 mmol) trong
tetrahydrofuran (16 ml) vao bot nhdo cua xeri(IlI) clorua (1,135 g, 4,61 mmol) trong
tetrahydrofuran (16 ml) dudi nito ¢ nhigt d¢ 5 °C. Khuay hon hop trong thoi gian 1,5 gio,
lam lanh xubng -78 °C va xu 1y ting giot véi metylmagie clorua (3,84 ml, 11,51 mmol,
3,0 M trong tetrahydrofuran). Khuay hon hop trong thoi gian 2 gio va dé cho 4m 1én dén
nhiét d6 méi trudng, rét vao amoni clorua trong nuée 5 % va nd duoc phén chia gifra etyl
axetat va nudc. Rua 16p hiru co bang natri clorua bdo hoa trong nuéc, lam khé trén natri

sulfat khan, loc, va cd. Tinh ché phan cin bang sac ky (silicagel, 0-50 % etyl axetat trong
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heptan) tao ra hop chit néu & d& muc dudi dang dau nhét ma héa ran khi dé yén (1,19 g,
78 %).
Vi du 100c: N—tert-buty1—4-[2-(2,6-diclo-4-ﬂophenoxy)-5—(2-hydroxypr0pan-2-
yl)pyridin-3-yl]-6-metyl-7-0xo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit

Két hop Vi du 32¢ (0,05 g, 0,134 mmol), Vi du 100b (0,053 g, 0,134 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,68 mg, 4,02 pmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (3,92 mg, 0,013 mmol) va natri cacbonat (0,057 g,
0,536 mmol) va phun bang argon trong thoi gian 15 phit. Trong khi do dung dich cua
tetrahydrofuran/nudce 4:1 (1,8 ml) duge suc bang nito trong thdi gian 15 phit va chuyén
bang bom tiém vao binh phan tmg dudi argon. Khudy hon hop trong thoi gian 18 gio
dudi argon ¢ nhiét do 50 °C, dé ngudi, va n6 duoc phan chia gilra etyl axetat va nudc.
Rira 16p hitu co bang natri clorua bdo hoa trong nuréc, 1am kho trén natri sulfat khan, xu
1y bang silicagel chtc hoa 3-mercaptopropyl, loc, va ¢6. Tinh ché phéan cin bing sic ky
(silic oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chit néu & & muc
dudi dang chét rin mau tring (0,05 g, 63%). 'TH NMR (400 MHz, DMSO-ds) § 12,42 (s,
1H), 8,11 (d, J = 2,4 Hz, 1H), 8,00 (d, J = 2,4 Hz, 1H), 7,84 (s, 1H), 7,63 (d, J = 8,2 Hz,
2H), 7,46 (s, 1H), 6,98 (s, 1H), 5.22 (s, 1H), 3,59 (s, 3H), 1,46 (s, 6H), 1,35 (s, 9H). MS
(ESI+) m/z 561 [M+H]".
Vi du 101: 4-[2-(2,6-diclo-4-ﬂophen0xy)-5—(2-hydr0xypropan-2-y1)pyridin-3-yl]-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Két hop Vi du 1h (0,05 g, 0,145 mmol), Vi du 100b (0,057 g, 0,145 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (3,98 mg, 4,35 umol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (4,23 mg, 0,014 mmol) va natri cacbonat (0,061 g,
0,579 mmol) va phun bang argon trong thoi gian 15 phut. Trong khi d6 dung dich cua
tetrahydrofuran/nudce 4:1 (2,0 ml) dugce suc bang nito trong thoi gian 15 phit va chuyén
bang bom tiém vao binh phan tmg dudi argon. Khuéy hon hop trong thoi gian 4 gio dudi
argon ¢ nhiét d6 60 °C, dé ngudi, va né duge phan chia giita etyl axetat va nudc. Rira 16p
hitu co bang natri clorua bdo hoa trong nuéc, lam kho trén natri sulfat khan, xir 1y bang
silicagel chirc héa 3-mercaptopropyl, loc, va co. Tinh ché phan cin bang sic ky (silic
oxit, 25-60 % cua etyl axetat/etanol 3:1 trong heptan) tao ra hop chét néu & & muc dudi

dang chét ran mau tréng (0-55 g, 68 %). 'H NMR (400 MHz, DMSO-ds) 6 12,31 (s, 1H),
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8,32 (t, J = 5,4 Hz, 1H), 8,12 (d, J = 2,3 Hz, 1H), 7,99 (d, ] = 2,4 Hz, 1H), 7,62 (d, J =
8,2 Hz, 2H), 7,46 (s, 1H), 6,98 (s, 1H), 5,22 (s, 1H), 3,58 (s, 3H), 3,28 - 3,16 (m, 2H),
1,46 (s, 6H), 1,10 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 533 [M+H]".
Vi dy 102: 4-[2-(4-010-2,6-dimetylphenoxy)-5-(1-ﬂo-2-hydr0xypropan-2—yl)pyridin—3-
yl]-N—etyl—6-mety1—7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carb0xamit
Vi du 102a: 2-(5-brom0-6-(4—clo-2,6-dimetylphenoxy)pyridin-3-yl)-1-ﬂ0pr0pan—2-01

Két hop Vi du 94b (556 mg, 1,50 mmol) va Selectfluor (1-clometyl-4-flo-1,4-
diazoniabixyclo[2.2.2]octan bis(tetrafloborat), 585 mg, 1,65 mmol) trong axetonitril (10
ml). Gia nhiét hén hop phan ing & nhiét do 80 ° C trong thoi gian 44 gio, dé ngudi dén
nhiét do méi trudng, va né duoc phan chia giira etyl axetat va natri bicacbonat bao hoa
trong nudc. Rua 16p hitu co béng natri clorua bdo hoa trong nudc, lam kho bang natri
sulfat khan, loc, va c6. Tinh ché phéan cin bang sic ky nhanh (silicagel, 10-20 % etyl
axetat trong heptan) dé tao ra hop chét néu & dé muc (250 mg, 43 %).
Vi du 102b: 4-[2-(4-clo-2,6-dimetylphenoxy)-5—(1-ﬂo-2-hydroxypropan-2-yl)pyridin-3-
yl]-N—etyl-6-metyl-7-ox0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-Z-carboxamit

Vi du 102b duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi dy 102a
thay thé cho Vi du 11. Tinh ché san phim tho bang sac ky nhanh (silicagel, 20-40 % etyl
axetat/etanol 3:1 trong heptan) va sau do bang HPLC pha dao (C18, 20-80 %
axetonitril/axit trifloaxetic 0,1 % trong nudc) tao ra hop chét néu & dé muc (27 mg, 42
%) dudi dang mubi axit trifloaxetic. '"H NMR (400 MHz, DMSO-ds) 6 12,31 (s, 1H),
8,32 (t, J= 5,4 Hz, 1H), 8,11 (d, J=2,4 Hz, 1H), 7.97 (d, J = 2.4 Hz, 1H), 7,43 (s, 1H),
7,14 (s, 2H), 6,84 (d, J= 2,2 Hz, 1H), 5,56 (s, br, 1H), 4,46 (s, 1H), 4,34 (s, 1H), 3,59 (s,
3H), 3,30 — 3,20 (m, 2H), 1,96 (s, 6H), 1,48 (d, J=2.,0 Hz, 3H), 1,10 (t, J= 7.2 Hz, 3H).
MS (ESI+) m/z 527 (M+H)".
Vi du 103: N—tert-butyl-4-[2-(4-c10-2,6-dimetylphenoxy)-5-(1-ﬂo-2-hydroxypropan-2-
yl)pyridin-3-yl]-6-metyl-7-ox0-6,7-dihydro-1H- -pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 103 duoc diéu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 102a
thay thé cho Vi du 29b. Tinh ché bang sic ky nhanh (silicagel, 20-40 % etyl axetat/etanol
3:1 trong heptan) va sau do bang HPLC pha dao (C18, 20-80% axetonitril/axit trifloaxetic
0,1 % trong nudc) tao ra hop chit néu & dé muc (28 mg, 42 %) dudi dang mudi axit

trifloaxetic. 'H NMR (400 MHz, DMSO-de) & 12,43 (s, 1H), 8,10 (d, J = 2,5 Hz, 1H),
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7,97 (4, J=2.4 Hz, 1H), 7,85 (s, 1H), 7.43 (s, 1H), 7,15 (s, 2H), 6,84 (d, J= 2,2 Hz, 1H),
5,55 (s, br, 1H), 4,46 (s, 1H), 4,34 (s, 1H), 3,59 (s, 3H), 1,97 (s, 6H), 1,48 (d, J = 2,0 Hz,
3H), 1,35 (s, 9H). MS (ESI+) m/z 555 (M+H)".
Vidu 104: N—ety1-4-[2-(3-ﬂ0-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-y1)phenyl]—6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vi du 104a: metyl 3-bromo-4-(3-flo-2,6-dimetylphenoxy)benzoat

B6 sung timg giot dung dich cta natri nitrit (21,67 mg, 0,314 mmol) trong nugc
(1 ml) vao dung dich cua Vi du 99e (100 mg, 0,286 mmol) trong dung dich pyridin-HF
(4 ml) & nhiét @ bén trong 1a 5 °C, va bit kin hon hop va khuéy & nhiét d6 nay trong thoi
gian 30 phit. Sau d6 gia nhiét huyén phu nay 1én 85 °C trong thoi gian 3 gio. Dé hdn hop
phan Gng ngudi dén nhiét d6 moi truong va chiét hdn hop bang etyl axetat (3 x 30 ml).
Rira céc 16p hitu co két hop bing nuéc mubi, 1am kho trén natri sulfat khan, loc, va co.
Tinh ché phan can bang sac ky cot (silicagel, 10 % etyl axetat trong ete ddu mo) d tao
ra hop chit néu & dé muc, (59 mg, 0,120 mmol, hiéu suét 42,0 %), duéi dang chét ran
mau tring.
Vi du 104b: 2-(3-bromo-4-(3-flo-2,6-dimetylphenoxy)phenyl)propan-2-ol

Vi du 104b duoc diéu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 104a
thay thé cho Vi du 28c.
Vi du 104c: N—etyl—4-[2-(3-ﬂ0-2,6-dimetylphenoxy)—5-(2-hydroxypropan-2-yl)phenyl]-
6-metyl-7—ox0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carb0xamit

Vi du 104c duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 104b
thay thé cho Vi du 11. "TH NMR (400 MHz, Metanol-ds) & 7,65 (d, J = 2,4 Hz, 1H), 7,38
(s, 1H), 7,36 (dd, J = 8,7, 2,4 Hz, 1H), 7,14 — 7,06 (m, 1H), 6,97 (s, 1H), 6,89 (t,] =28.8
Hz, 1H), 6,41 (d, J = 8,6 Hz, 1H), 3,74 (s, 3H), 3,42 (q, ] = 7.2 Hz, 2H), 2,05 (s, 3H),
2,00 (d, T = 1,7 Hz, 3H), 1,58 (s, 6H), 1,23 (t, ] = 7,3 Hz, 3H). MS (ESI+) m/z 492
(M+H)".
Vi du 105: 4-[2-(2,6-dimetylphen0xy)-5-(2-hydroxy-4-metylpentan-2-yl)phenyl]-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi dy 105a: 2—(3-brorno-4-(2,6-dimetylphenoxy)phenyl)-4-metylpentan—2-ol

Vi du 105a duoc diéu ché theo quy trinh dung dé diéu ché Vi du 3d (Phuong phdp

A), isobutylmagie clorua thay thé cho metylmagie clorua.
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Vi dy 105b: 4-[2-(2,6—dimetylphenoxy)-5-(2-hydroxy-4—metylpentan-2-yl)phenyl]—N—
etyl-6-metyl-7—oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin—2-carb0xamit

Vi du 105b dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 105a
thay thé cho Vi du 11. '"H NMR (400 MHz, DMSO-djs) & 12,20 (d, J=2,3 Hz, 1H), 8,29
(t, J=5.3 Hz, 2H), 7,45 (d, ] = 2,3 Hz, 1H), 7,28 (s, 1H), 7,22 (dd, T =28,6, 2,4 Hz, 1H),
7,07 (d, J =7.3 Hz, 2H), 7,01 (dd, J = 8,5, 6,3 Hz, 1H), 6,80 (d, J = 2.3 Hz, 1H), 6,25 (d,
7=28.6 Hz, 1H), 3,57 (s, 3H), 3,24 (qd, J =7.2, 5,1 Hz, 2H), 1,97 (s, 6H), 1,64 — 1,50 (m,
3HLIAO(&SHL1ﬁ9ﬁ;ﬁ=12HL3H)0£l0&LJ=89,@2HL3H)053QLJ=5§
Hz, 3H). MS (ESI+) m/z 516,2 (M+H)".
Vi du 106: N—tert-butyl-4-[2-(2,6—dimetylphen0xy)-5-(2-hydr0xy-4-metylpentan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H -pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 106 dugc didu ché theo quy trinh ding dé diéu ché Vi du 37, Vi du 105a
thay thé cho Vi du 29b. 'H NMR (400 MHz, DMSO-db) §12,34(d,J=2,3Hz, 1H), 7,83
(s, 1H), 7,46 (d, ] =2,3 Hz, 1H), 7,31 — 7,14 (m, 2H), 7,15 - 6,92 (m, 2H), 6,79 (d, T =
2.2 Hz, 1H), 6,25 (d, J = 8,6 Hz, 1H), 3,58 (s, 5H), 1,97 (s, 6H), 1,68 — 1,51 (m, 2H), 1,40
(s, 2H), 1,34 (s, 9H), 0,79 (d, J = 6,2 Hz, 2 3H), 0,63 (d, ] = 6,2 Hz, 3H). MS (ESI+) m/z
516,2 (M+H)".
Vi du 107: N-ety1-4-{5-(2-hydroxypropan—2-yl)—2-[4—(2-hydroxypr0pan-2-yl)—2,6—
dimetylphenoxy]phenyl}-6-metyl-7-ox0-6,7-dihydro-1H- -pyrolo[2,3-c]pyridin-2-
carboxamit
Vi du 107a: metyl 4-(4-axetyl-2,6-dimetylphenoxy)-3-bromobenzoat

Két hop metyl 3-bromo-4-flobenzoat (699 mg, 3,00 mmol), 1-(4-hydroxy-3,5-
dimetylphenyl)etanon (493 mg, 3,00 mmol), va xesi cacbonat (1,47 g, 4,50 mmol) trong
dimetyl sulfoxit (3 ml). Gia nhiét hdn hop phan tmg & nhiét d6 100 °C trong thoi gian 16
gidy, 4 ngudi dén nhidt do moi trudng, va phan chia voi etyl axetat va nuée. Rua 16p hiru
co bang natri clorua bao hoa trong nuédce, lam kho bang natri sulfat khan, loc, va c6. Tinh
ché phén cin bang sac ky nhanh (silicagel, 10-20 % etyl axetat trong heptan) dé tao ra
hop chit néu & dé muyc (540 mg, 48 %).
Vi du 107b: 2-(4-(2-bromo-4-(2-hydroxypropan-2-yl)phenoxy)-3,5-
dimetylphenyl)propan-2-ol
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B sung ting giot metylmagie clorua 3M trong tetrahydrofuran (2,80 ml, 8,40
mmol) vao dung dich cua Vi du 1072 (528 mg, 1,40 mmol) trong tetrahydrofuran (10 ml)
& nhiét d6 -78 °C. Khu4y hdn hop phan tng 6 nhiét d moi trudng trong thoi gian 3 g10.
Lam lanh hdn hop phén tng xubng -78 °C va bd sung timg giot lugng metylmagie clorua
3M trong tetrahydrofuran bd sung (2,80 ml, 8,40 mmol). Khudy hdn hop phan tGng &
nhiét 6 méi trudng trong 3 gio nita, xu 1y bang amoni clorua trong nude 5% cAn than,
va phéan chia véi etyl axetat va nuéc. Rua 16p hitu co bang natri clorua bao hoa trong
nuée, lam kho bing natri sulfat khan, loc, va cd. Tinh ché phan can bang sac ky nhanh
(silicagel, 20-40 % etyl axetat trong heptan) dé tao ra hop chét néu & dé muc (375 mg, 68
%).

Vi du 107c: N—etyl—4-{5-(2-hydr0xypr0pan-2-yl)-2-[4-(2-hydroxypropan-2-yl)-2,6—
dimetylphenoxy]phenyl}-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 107¢ (50 mg, 94 %) dugc diéu ché theo quy trinh ding dé didu ché Vi du
Im, Vi du 107b thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-de) § 12,18 (s, 1H),
830@,]=53}h,HD,Z49@LJ=2AI£@1H)731(&1HL727@M”]=8ﬁ,L4Hz
1H), 7,15 (s, 2H), 6,83 (s, 1H), 6,25 (d, J= 8,6 Hz, 1H), 4,93 (s, 1H), 4,90 (s, 1H), 3,57
(s, 3H), 3,28 — 3,20 (m, 2H), 1,98 (s, 6H), 1,41 (s, 6H), 1,37 (s, 6H), 1,08 (t, J=7,2 Hz,
3H). MS (ESI-) m/z 530 (M-H)".

Vidu 108: N—tert—butyl-4-{5-(2-hydroxypropan-2-yl)-2-[4—(2-hydroxypropan-2-yl)-2,6-
dimetylphenoxy]phenyl} -6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-
carboxamit ‘

Vi du 108 (54 mg, 96 %) dugc diéu ché theo quy trinh ding dé didu ché Vi du 37,
Vi du 107b thay thé cho 29b. '"H NMR (400 MHz, DMSO-ds) § 12,31 (s, 1H), 7,83 (s,
1H), 7,50 (d, J = 2,4 Hz, 1H), 7,31 (s, 1H), 7,27 (dd, J = 8,6, 2,4 Hz, 1H), 7,16 (s, 2H),
6,83 (s, 1H), 6,25 (d, J = 8.5 Hz, 1H), 4,94 (s, 1H), 4,90 (s, 1H), 3,57 (s, 3H), 1,98 (s,
6H), 1,41 (s, 6H), 1,37 (s, 6H), 1,34 (s, 9H). MS (ESI-) m/z 558 (M-H)".

Vi du 109: 4-[2-(3-clo-2,6—dimetylphenoxy)-5-(2-hydroxypropan-Z-yl)pyridin—3-yl]-N—
ety1-6-metyl-7-oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit
Vi du 109a: metyl 5-bromo-6-(3-clo-2,6-dimetylphenoxy)nicotinat
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Vi du 109a dugc didu ché theo quy trinh dung dé diéu ché Vi du 991, Vi du 9la
thay thé cho Vi du 99e.
Vi du 109b: 2-(5-br0mo-6-(3-010-2,6-dimetylphenoxy)pyridin-3-yl)propan-2-ol

Vi du 109b duoc didu ché theo quy trinh ding dé diéu ché Vi du 28d, Vi du 1092
thay thé cho Vi du 28c.
Vidu 109c: 4-[2-(3-clo-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2—y1)pyridin-3-yl]—N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 109¢ duge didu ché theo quy trinh dung dé diéu ché Vi du 1m, Vi du 109b
thay thé cho Vi du 11. "H NMR (400 MHz, Metanol-ds) 6 8,14 (d, J=2,5Hz, 1H), 8,08
(d,J=2,5Hz, 1H), 7,47 (s, 1H), 7,18 (d, J = 8,4 Hz, 1H), 7.07 (d, ] = 8,2 Hz, 1H), 6,97
(s, 1H), 3,74 (s, 3H), 3,43 (q, J = 7,2 Hz, 2H), 2,11 (s, 3H), 2,04 (s, 3H), 1,61 (s, 6H),
1,24 (t, ] = 7,3 Hz, 3H). MS (ESI+) m/z 509,2 (M+H)".
Vidu 110: N—ety1-4-[4-(2-hydr0xypropan-2-yl)—4'-(triﬂometoxy)[1,1'—bipheny1]-2-yl]-6-
metyl-7-ox0-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carb0xamit
Vi du 110a: 2-(3-bromo-4-clophenyl)propan-2-ol

Vi du 110a duoc didu ché theo quy trinh ding dé diéu ché Vi du 35¢c, metyl 3-
bromo-4-clobenzoat thay thé cho Vi du 35b. Khuay hdn hop phan Gng qua dém thay vi
30 phut.
Vi du 110b: 4-(2-clo-5-(2-hydroxypropan-2-yl)pheny1)-N—etyl-6-mety1—7-0xo-6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 110b duge didu ché theo quy trinh ding dé didu ché Vi du 1m, Vi du 110a
thay thé cho Vi du 11. Gia nhiét hén hop phan tmg trong thoi gian 6 gio thay vi 3 gio.
Vi du 110c: N—ety1—4-[4—(2-hydr0xypropan-2—y1)-4'-(triﬂ0metoxy)[1,l'-biphenyl]-2-yl]-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3—c]pyridin-2-carb0xamit

Két hop Vi du 110b (0,035 g, 0,09 mmol), axit (4-(triflometoxy)phenyl)boronic
(0,028 g, 0,135 mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,0083 g, 0,009 mmol),
dixyclohexyl(2',6'-dimetoxy-[ 1,1'-biphenyl]-2-yl)phosphin (0,011 g, 0,027 mmol) va
kali florua (0,026 g, 0,45 mmol) va phun bang nito trong thoi gian 30 phit. B6 sung vao
hdn hop nay dioxan da suc nito (0,9 ml) va nuée (0,1 ml) qua bom tiém. Khuay hdn hop
phan ung & nhiét do 90 °C qua dém va sau d6 n6 dugc phan chia gitta etyl axetat va nudc.

Rira 16p hitu co bang nuée mubi, xt Iy bang silicagel d dugc chirc hoa 3-mercaptopropyl
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trong thoi gian 20 phit, lam kho trén magie sulfat khan, loc qua nit d4t diatomit, va co.
Tinh ché phan cin bang sic ky nhanh (c6t silicagel 12 g Grace Reveleris, tir 12 dén 50
% cua hdn hop 3:1 cua etyl axetat/etanol trong heptan) dé tao ra hop chat néu & dé muc
va mot sb phan doan. Tinh ché cac phan doan hén hop bang sic ky nhanh th hai (cot
silicagel 12 g Grace Reveleris, tur 2 dén 35 % ctia hdn hop 3:1 cua etyl axetat/etanol trong
heptan). Thu dugc hi€u suét k&t hop bang 0,024 g (52 %) clia hop chit néu & dé muyc. 'H
NMR (501 MHz, DMSO-ds) § 12,09 (s, 1H), 8,20 (t, J = 5,3 Hz, 1H), 7,58 (dd, J = 8,0,
1,9 Hz, 1H), 7,56 (d, J = 1,8 Hz, 1H), 7,44 (d, = 8,0 Hz, 1H), 7,31 (m, 2H), 7,19 (d, J =
8,1 Hz, 2H), 6,97 (s, 1H), 6,41 (d, J = 1,3 Hz, 1H), 5,13 (s, 1H), 3,42 (s, 3H), 3,22 (qd, J
=172, 5,4 Hz, 2H), 1,50 (s, 6H), 1,08 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 514,0 (M+H)".
Vidu 111: 4-[4',4'-diﬂ0-4-(2-hydr0xypr0pan-2-yl)[2',3',4‘,5'-tetrahydr0[1,1'-bipheny1]]-
2-yl]-N—etyl—6-metyl-7-0X0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 111 dugc didu ché theo quy trinh ding dé diéu ché Vi du 110c, 2-(4.4-
diﬂoxyclohex-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-di0xaborolan thay thé cho axit (4-
(triflometoxy)phenyl)boronic. IH NMR (400 MHz, DMSO-ds) 6 12,21 (s, 1H), 8,32 (t,J
=53 Hz, 1H), 7,47 (s, 1H), 7,44 (dd, J = 8,0, 1,6 Hz, 1H), 7,24 (d, J=28,0 Hz, 1H), 7,09
(s, 1H), 6,68 (s, 1H), 5,51 (s, 1H), 5,05 (s, 1H), 3,53 (s, 3H), 3,25 (m, 2H), 2,49 (m, 2H),
2,18 (t, J = 5,7 Hz, 2H), 1,81 (dt, T = 14,6, 7,4 Hz, 2H), 1,46 (s, 6H), 1,11 (t,J = 7,2 Hz,
3H). MS (ESI+) m/z 470,1 (M+H)™.
Vidu 112: 4-[2—(4-ﬂo-2,6—dimetylphenoxy)-5-(2-hydr0xypropan—2-y1)phenyl]-6—mety1—
7-0X0-6,7—dihydro-1H—pyrolo[2,3-c]pyridin-2-carb0xamit

Hoa tan 1-hydroxybenzotriazol hydrat (9,0 mg, 0,059 mmol), Vi du 75c (17 mg,
0,037 mmol) trong diclometan (2,5 ml). B sung amoniac (0,5 M trong dioxan, 1,0 ml,
0,500 mmol) va khudy hdén hop ¢ nhiét d6 modi truong khi bd sung 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (13,1 mg, 0,068 mmol). Khuay hon
hop trong thoi gian 23 gio, va c6 huyén pht mau trang thu dugc trong chan khong. Tinh
ché phan cin bang HPLC (cot 30 x 100 mm XBridge, rira giai bang (NH4)2COs - CH3CN
trong nudc 10 mM, 80:20 - 0:100 trong thoi gian 15 phut) dé tao ra hop chét néu & de
muc (13 mg). "H NMR (400 MHz, DMSO-ds) d 12,23 (s, 1H), 7,81 (s, 1H), 7,52 (d, J =
2.2 Hz, 1H), 7,44 (s, 1H), 7,36 7,26 (m, 2H), 6,98 (d, J = 8,9 Hz, 2H), 6,84 (s, 1H), 6,31
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(d, J = 8,6 Hz, 1H), 4,98 (s, 1H), 3,60 (s, 3H), 2,01 (s, 6H), 1,44 (s, 6H). MS (ESI+) m/z
464 (M+H)".
Vi du 113: N—etyl-4-[4-(2—hydr0xypr0pan-2-yl)-4'-mety1[2',3‘,4',5'-tetrahydro[l,1'-
biphenyl]]-Z-yl]-6-metyl-7-0x0-6,7-dihydro-1H—pyr010[2,3-c]pyridin-Z-carboxamit

Vi du 113 duoc didu ché theo quy trinh dimg dé diéu ché Vi du 110c, axit (4-
metylxyclohex-1-en-1-yl)boronic thay thé cho axit (4-(triflometoxy)phenyl)boronic. H
NMR (500 MHz, DMSO-ds) § 12,17 (s, 1H), 8,32 (t, 1 = 5,5 Hz, 1H), 7,42 (d,J = 1,9 Hz,
1H), 7,40 (dd, J = 8,0, 2,0 Hz, 1H), 7,20 (d, J = 8,0 Hz, 1H), 7,08 (s, 1H), 6,66 (s, 1H),
5,58 (m, 1H), 5,03 (s, 1H), 3,53 (s, 3H), 3,26 (m, 2H), 2,07 (dt, J = 16,6, 4,5 Hz, 1H),
1,93 (m, 2H), 1,53 (m, 3H), 1,45 (s, 6H), 1,10 (t, I = 7.2 Hz, 3H), 0,96 (m, 1H), 0,81 (d,
7= 6,4 Hz, 3H). MS (ESI+) m/z 448.2 (M+H)".
Vi du 114 4-[2-(xyclopent-1-en-1-yl)—S-(2-hydroxypropan-2-y1)phenyl]-N-etyl-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 114 duge diéu ché theo quy trinh ding dé diéu ché Vidu 110c, 2-(xyclopent-
l-en-l-yl)-4,4,5,5-tetrametyl-1,3,2-di0xaborolan thay thé cho axit (4-
(triflometoxy)phenyl)boronic. Tinh ché thém bang HPLC pha dao (C18, axetonitril/nude
(0,1 % axit trifluroaxetic), 10-80 %) tao ra hop chat néu & dé muc. "HNMR (501 MHz,
DMSO-ds) 8 12,16 (s, 1H), 8,30 (t, T = 5,3 Hz, 1H), 7,43 (dd, J = 8,1, 2,0 Hz, 1H), 7,39
(d, J=1,9 Hz, 1H), 7,34 (d, J = 8,1 Hz, 1H), 7,11 (s, 1H), 6,54 (d, J=2,2 Hz, 1H), 5,62
(p, ] = 2,2 Hz, 1H), 5,03 (s, 1H), 3,55 (s, 3H), 3,24 (qd, J = 7.2, 5,3 Hz, 2H), 2,28 (m,
2H), 2,18 (m, J=9,2, 7.6, 2,2 Hz, 2H), 1,66 (p. J = 7,5 Hz, 2H), 1,45 (s, 6H), 1,10 (t, J =
7.2 Hz, 3H). LCMS (APCI+) m/z 420,5 (M+H)".
Vidu 115: 4-[2-(2-clo-6-metylphenoxy)-5-(1 ,2-dihydroxypropan-2-yl)phenyl]-N-etyl-6-
mety1-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2-carboxamit
Vidy 115a: 1-(3-bromo-4-(2-clo-6-metylphenoxy)phenyl)ethan-1-on

Vi du 115a dugc diéu ché theo quy trinh dung dé diéu ché Vi du 35b, lan luot 2-
methy-6-clolphenol thay thé cho Vi du 35a, va 1-(3-bromo-4-flophenyl)ethan-1-on thay
thé cho metyl 3-bromo-4-flobenzoat.
Viduy 115b: 2—(2-bromo-4-(prop-1-en—2-y1)phen0xy)-1-010-3-metylbenzen

B sung n-butyllithi 2,5 M (2,120 ml, 5,30 mmol) vao dung dich cua
metyltriphenylphosphoni bromua (1,893 g, 5,30 mmol) trong tetrahydrofuran (12 ml) &
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nhiét @ 0 °C. Khudy hdn hop phan ung & nhiét d6 nay trong thoi gian 1 gio, va sau do
bd sung Vi du 1152 (900 mg, 2,65 mmol) trong 2 ml tetrahydrofuran vao dung dich phan
{mg. D& cho h&n hop phan tmg tir tir 4m 1én dén nhiét d6 mdi truong va khudy trong thoi
gian 16 gio. Sau d6 hdn hop lam dung phéan Gng bang nudc. Hon hop duge phan chia
gitta nude (15 ml) va etyl axetat (15 ml), chiét bang etyl axetat (10 ml), 1am kho trén natri
sulfat khan, loc, va c6. Tinh ché san pham tho bang sac ky nhanh trén silicagel rira giai
bé’mg hexan: axetat 100:5 dé tao ra hop chit néu & dé muc, (810 mg, 2,267 mmol, hi¢u
suat 86 %), dudi dang dau khong mau.
Vi du 115¢: 2-(3-bromo-4-(2-clo-6-metylphenoxy)phenyl)propan- 1,2-diol

B6 sung kali hexaxyanoferat (III) (3,949 g, 12,00 mmol) va kali osmat dihydrat
(35,4 mg, 0,096 mmol) vao dung dich cta Vi du 115b (810 mg, 2,399 mmol) va kali
cacbonat (995 mg, 7,20 mmol) trong nu6e (15 ml) va tert-butanol (15,000 ml) & nhiét do
mo1 truong. Khuéy hdn hop phan tng ¢ nhigt 46 moi trudng trong thoi gian 48 gio. Hon
hop duoc phan chia giita nudc (15 ml) va etyl axetat (25 ml), chiét bang etyl axetat (3 x
20 ml), 1am kho trén natri sulfat khan, loc, va co. Tinh ché san pham thd bang sic ky
nhanh (silicagel, etyl axetat/dau mo 1:2) dé tao ra hop chat néu ¢ dé muc (620 mg, 1,668
mmol, hiéu suét 69,5 %).
Vi du 115d: 4—[2—(2-clo-6-mety1phen0xy)-5-(1,2-dihydr0xypropan—2-y1)phenyl]-N—etyl-
6-metyl-7 -0X0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 115d dugc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 115¢
thay thé cho Vi du 11. '"H NMR (400 MHz, DMSO-dj) 812,21 (s, 1H), 8,34 (t,J=35.3
Hz, 1H), 7,55 (d, ] = 2,3 Hz, 1H), 7,41 (d, J = 7.9 Hz, 1H), 7,37 (s, 1H), 7,35 - 7,28 (m,
2H), 7,19 (t, T = 7,8 Hz, 1H), 6,93 (s, 1H), 6,30 (d, I = 8,6 Hz, 1H), 4,89 (s, 1H), 4,71 (t,
T=5.8 Hz, 1H), 3,60 (s, 3H), 3,43 (dd, J = 5,6, 2,7 Hz, 2H), 3,32 - 3,22 (m, 2H), 2,08 (s,
3H), 1,41 (s, 3H), 1,12 (t, I = 7,2 Hz, 3H). MS (ESI+) m/z 510,1 (M+H)".
Vi du 1l6: N-tert-butyl—4-[2-(2-(:10-6-mety1phenoxy)-5-(1,2-dihydr0xypr0pan-2-
yl)phenyl]-6-metyl-7-0xo-6,7-dihydr0-1H-pyr010[2,3-c]pyridin-2-carboxamit

Vi du 116 dugc diéu ché theo quy trinh dung dé diéu ché Vi du 37, Vi du 115¢
thay thé cho Vi du 29b. '"H NMR (400 MHz, DMSO-ds) § 12,35 (s, 1H), 7,86 (s, 1H),
7,55 (d, J =2.2 Hz, 1H), 7,42 (d, ] = 7,2 Hz, 1H), 7,37 (s, 1H), 7,34 — 7,27 (m, 2H), 7,20
(t, 7=7,8 Hz, 1H), 6,93 (s, 1H), 6,30 (d, ] = 8,6 Hz, 1H), 4,90 (s, 1H), 4,71 (t, J = 5,8 Hz,
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1H), 3,60 (s, 3H), 3,46 — 3,39 (m, 2H), 2,09 (s, 3H), 1,41 (s, 3H), 1,37 (s, 9H). MS (ESI+)
m/z 538,1 (M+H)".
Vi du 117: 4-[2-(2,6-dimetylphen0xy)-5-(2-hydroxypropan-2-y1)phenyl]—6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 117a: etyl 4-(2-(2,6-dimety1phen0xy)-5—(2—hydroxypropan-2-yl)pheny1)-6-metyl-
7-0x0-1-tosyl-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxylat

Vidu 117a (615 mg, 98 %) duoc diéu ché theo quy trinh ding dé didu ché Vi du
75b, Vi du 3d thay thé cho Vi du 35c.
Vi du 117b: axit 4-(2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)pheny1)-6-metyl-
7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-carboxylic

Két hop Vi du 117a (610 mg, 0,970 mmol) va lithi hydroxit (232 mg, 9,70 mmol)
trong hdn hop cua dioxan (15 ml) va nude (5 ml). Gia nhiét hdn hop phan Gng ¢ nhiét do
70 °C trong thi gian 2 gio, dé ngudi, pha lodng bang nuéc, diéu chinh d6 pH vé 4 bang
cach bd sung HCI 1M, loc, rira b.;?mg nude va lam khd dé tao ra hop chét néu & d& muc
(322 mg, 74 %).
Vi du 117c: 4-[2-(2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)phenyl]-6-mety1-7-
ox0-6,7-dihydr0-1H—pyrolo[2,3-c]pyridin-2-carboxamit

Két hop Vi du 117b (89 mg, 0,20 mmol), 1-hydroxybenzotriazol hydra (49 mg,
0,32 mmol), 1-etyl-3-[3—(dimetylamino)propyl]-carbodiimit hydroclorua (61 mg, 0,32
mmol) va amoniac 0,5 M trong dioxan (6,0 ml, 3,0 mmol) trong diclometan (1 ml). Khudy
hon hop phan ing ¢ nhiét 4o mdi truong trong thoi gian 48 gio. Lai bd sung vao hon hop
phan tmg nay amoniac 0,5 M trong dioxan (6,0 ml, 3,0 mmol). Khuay hon hop phan tng
& nhiét 6 madi truong trong 48 gio nita. Lai bd sung vao hdn hop phan ing ndy amoniac
0,5 M trong dioxan (6,0 ml, 3,0 mmol). Khqu hon hop phén ing ¢ nhiét do moi truong
frong 48 gios nita va c6. Tinh ché phan can bing sic ky nhanh (silicagel, 20-40 % etyl
axetat/etanol 3:1 trong heptan) dé tao ra hop chét néu & d& muc (25 mg, 28 %). 'HNMR
(400 MHz, DMSO-ds) 8 12,21 (s, 1H), 7,80 (s, 1H), 7,51 (d, J = 2,4 Hz, 1H), 7,43 (s,
I}D,Z33(&I}D,7Q8(d¢bﬁ=8ﬁ,2AlﬂzI}D,7J3——7ﬁ0(ng3}D,6£4(&I}D,626
(d, J= 8,6 Hz, 1H), 4,96 (s, 1H), 3,59 (s, 3H), 2,00 (s, 6H), 1,42 (s, 6H). MS (ESI+) m/z
446 (M+H)".
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Vi du 118: N—tert-butyl-4-[2-(2-clo-4-ﬂo-6-metylphenoxy)-5-(1,2-dihydr0xypropan-2—
yl)phenyl]-6-mety1-7-oxo-6,7-dihydr0-1H-pyrolo[2,3-c]pyridin-2-carboxamit
Vidy 118a: 1-(3-bromo-4-(2-clo-4-flo-6-metylphenoxy)phenyl)ethan-1-on

Vi du 118a dugc didu ché theo quy trinh ding dé diéu ché Vi du 35b, 1an lugt 2-
methy-4-flo-6-clolphenol thay thé cho Vi du 35a, va 1-(3-bromo-4-flophenyl)ethan-1-on
thay thé cho metyl 3-bromo-4-flobenzoat.
Vidy 118b: 2-(2-br0m0-4-(prop-1-en-2-yl)phenoxy)-1-c10—5-ﬂo-3-metylbenzen

Vi du 118b duoc didu ché theo quy trinh ding dé diéu ché Vi du 115b, Vidy 118a
thay thé cho Vi du 115a.
Vidy 118c: 2—(5—bromo-6-(3-ﬂo—2,6-dimetylphenoxy)pyridin-3-yl)propan-2-ol

Vi du 118¢ duogc didu ché theo quy trinh ding dé diéu ché Vi du 115¢, Vi du 118b
thay thé cho Vi du 115b.
Vi du 118d: N—tert-butyl-4-[2-(2-clo-4-ﬂo—6-metylphenoxy)—5-(1,2-dihydroxypropan-2—
yl)phenyl]-6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 118d duoc didu ché theo quy trinh ding dé diéu ché Vi du 37, Vi du 118c
thay thé cho Vi du 29b. "H NMR (400 MHz, Metanol-dy) §7,67(d, J=2,3Hz, 1H), 7,41
(s, 1H), 7,37 (dd, J = 8,7, 2,3 Hz, 1H), 7,18 (dd, J = 8.0, 3,0 Hz, 1H), 7,09 — 7,00 (m, 2H),
6,44 (d, J = 8,6 Hz, 1H), 3,73 (s, 3H), 3,70 — 3,60 (m, J = 5,9 Hz, 2H), 2,10 (s, 3H), 1,55
(s, 3H), 1,46 (s, 9H). MS (ESI+) m/z 556,2 (M+H)".
Vi du 119: 4-[2—(2-010-4-ﬂo-6-mety1phenoxy)-5-(1,2-dihydroxypropan-2-y1)phenyl]-N—
etyl-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit

Vi du 119 duogc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 118c
thay thé cho Vi du 11. "TH NMR (400 MHz, Metanol-ds) 6 7,69 (d, J=2,3 Hz, 1H), 7,43
(s, 1H), 7,38 (dd, J=8.7,2,3 Hz, 1H), 7,17 (dd, J = 8,1, 3,0 Hz, 1H), 7,06 — 6,99 (m, 2H),
6,45 (d, T = 8,7 Hz, 1H), 3,72 (s, 3H), 3,66 (q, ] = 5,6 Hz, 2H), 3,42 (q,J=7.3 Hz, 2H),
2,11 (s, 3H), 1,56 (s, 3H), 1,23 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 528,2 (M+H)".
Vi du 120: 4-[2-(4-ﬂo-2,6-dimety1phen0xy)-5-(2-hydroxypropan-2—yl)pheny1]—N,6-
dimetyl-7-oxo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit
Vi du 120a: 4-bromo-N,6-dimetyl-7-0x0-6,7-dihydro-1 H-pyrolo[2,3-c]pyridin-2-

carboxamit
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Xt Iy Vi du 32a (1,084 g, 4 mmol) trong diclometan (25 ml) bang oxalyl diclorua
(0,700 ml, 8,00 mmol) va N, N-dimetylformamit (0,062 ml, 0,800 mmol). Khi dugc tao
ra, va hdn hop phan Gng chuyén tir huyén phtt mau tring thanh huyén phti min mau vang.
Khuéy hon hop phan tmg ¢ nhiét 0 moi truong trong thoi gian 2 gi. Lam bay hoi dung
mdi dudi 4p suat giam, va xu ly phan cin bang tetrahydrofuran (20 ml) va N,N-
dimetylformamit (10 ml). Bb sung vao hdn hop phan tng nay metanamin 2,0 N trong
tetrahydrofuran (20,00 ml, 40,0 mmol). Khuy huyén phi mau tréng & nhiét 46 moi
trudng trong thoi gian 2 gio. Loai bo tetrahydrofuran du dudi ap suat giam. Rot hon hop
con lai vao nudce (300 ml). Thu gom chét rén thu duoc béng cach loc dé tao ra hop chét
néu & dé muyc (0,95 g, hiéu suit 84 %) sau khi 1am khd trong 10 chan khong qua deém.
Vi du 120b: 2-(4-(4-ﬂ0-2,6-dimetylphenoxy)-3-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-
2-yl)phenyl)propan-2-ol

Lam lanh dung dich ctia Vi du 35¢ (21 g, 59,5 mmol) trong tetrahydrofuran (396
ml) xudng -78 °C va bd sung n-butyl lithi (71,3 ml, 178 mmol). Khudy hén hop phan ing
trong thoi gian 30 phut. B6 sung 2-isopr0p0xy—4,4,5,5-tetrametyl-1,3,2—di0xaborolan
nguyén chat (37,6 ml, 184 mmol). Loai bd bé 1am lanh sau khi 10 phut va dé cho hon
hop phan Ung 4m 1én dén nhiét d6 moi truong trong mot gio. Lam dung hdn hop phan
g bang cach bd sung natri cacbonat bao hoa trong nudc va chiét bang etyl axetat. Pha
hitu co duoc tach riéng, duoc lam khé trén magie sulfat khan, loc, va c¢6 dudi ap suét
giam. Tinh ché nguyén liéu thd qua sac ky nhanh bang cach st dung cot Grace silicagel
rira giai bang 10-25 % etyl axetat/heptan dé tao ra hop chét néu & d& muc (15 g, 63 %)
du6i dang chat rén mau tring.
Vi du 120c: 4-[2-(4-ﬂ0-2,6-dimetylphen0xy)-5-(2-hydroxypr0pan-2-y1)phenyl]-N,6-
dimetyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Gia nhiét hdn hop cia Vi du 120a (0,057 g, 0,2 mmol), Vidu 120b (0,096 g, 0,240
mmol), tetrakis(triphenylphosphin)paladi(0) (0,012 g, 10,00 umol), va xesi florua (0,091
g, 0,600 mmol) trong dimetoxyetan (1 ml) va metanol (0.5 ml) & nhiét 4o 120 °C trong
thoi gian 40 phut dudi diéu kién gia nhiét vi song. Tai hdn hop phan Gng 1én trén hop
chua silicagel 15 g, va lam kho. Sau do tai n6 1én cot silicagel 12 g, rua giai bang metanol:
etyl axetat 15:85 dé tao ra san pham tho, ma sau d6 duoc tinh ché bang HPLC didu ché

pha déo (cot C18, axetonitril/nude (axit trifloaxetic 0,1 %)) dé tao ra hop chat néu o dé
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muc (0,062 g, 0,130 mmol, hiéu suat 64,9 %). "H NMR (400 MHz, DMSO-ds) & 12,26 —
12,09 (m, 1H), 8,31 (q, J = 4,5 Hz, 1H), 7,50 (d, J = 2,4 Hz, 1H), 7,34 - 7,26 (m, 2H),
6,96 (d, J = 9,0 Hz, 2H), 6,80 (d, J = 2,2 Hz, 1H), 6,29 (d, ] = 8,6 Hz, 1H), 3,58 (s, 3H),
2,74 (d, J = 4,5 Hz, 3H), 1,99 (s, 6H), 1,42 (s, 6H). MS (ESI+) m/z 478,1 (M+H)".
Vi du 121: N—xyclopropyl-4-[2-(4-ﬂo-2,6-dimetylphen0xy)-5-(2-hydr0xypropan-2-
yl)phenyl]-6-metyl-7-0x0-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-2—carboxamit
Vi du 12]a: 4-bromo-N-xyclopropyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-2-carboxamit

Xt Iy dung dich cua Vi du 32a (1 g, 3,69 mmol) trong dimetyl sulfoxit (18,5 ml)
bang 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3 -tetrametylisouroni
hexaflophosphat(V) (HATU, 1,543 g, 4,06 mmol) va N-etyl-N-isopropylpropan-2-amin
(2 ml, 11,45 mmol). Khuiy hdn hop thu duwgc ¢ nhiét do moi trudng trong thoi gian 5
phuat va sau do xu ly bang xyclopropanamin (0,3 ml, 4,33 mmol). Khuiy hdn hop thu
duoc & nhiét do méi truong qua dém. B6 sung nude (80 ml) vao hon hop phéan ng, gy
ra sy két toa cua chat ran mau vang sang. Thu gom chét rdn bang céch loc, stic rira bang
300 ml nudce va 50 ml heptan, va lam kho trong 10 chan khong ¢ nhiét do 65 °C dé taora
0,966 g (84%) hop chit néu & dé muc.
Vi du 121b: N—Xyclopropyl-4-(2-(4—ﬂo-2,6-dimetylphenoxy)-5-(2-hydr0xypropan-2-
yl)phenyl)-6-metyl-7-0xo-6,7-dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit

Két hop Vi du 121a (0,12 g, 0,387 mmol), Vi du 120b (0,155 g, 0,387 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,018 g, 0,019 mmol), 1,3,5,7-tetrametyl-6-phenyl-
2.4,8-trioxa-6-phosphaadamantan (0,017 g, 0,058 mmol) va natri cacbonat (0,176 g,
1,664 mmol) v phun bang nito trong thoi gian 30 phut. B6 sung vio hon hop ndy
tetrahydrofuran di dugc suc nito (2 ml) va nude (0,5 ml) qua bom tiém. Khudy hén hop
phan ting & nhiét 4o 60 °C trong 4,5 gio. Sau do hdn hop phan tmg dugc phan chia gitra
etyl axetat va nudc. Rira 16p hiru co bang natri clorua bdo hoa trong nude, xt Iy bang
silicagel da duoc chirc hoa 3-mercaptopropyl qua dém, lam kho trén magie sulfat khan,
loc qua nut d4t diatomit, va c6. Tinh ché phan cin bang sac ky nhanh (cot silicagel 24 g
Grace Reveleris, rira giai bang gradien tr 0 dén 60 % cua hdn hop 3:1 cua etyl
axetat/etanol trong heptan) dé tao ra hop chit néu & dé muc dudi dang hdn hop. Tinh ché
nguyén liéu bang sic ky nhanh tht hai (c6t silicagel 24 g Grace Reveleris, tir 15 dén 35
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% cua hdn hop 3:1 cta etyl axetat/etanol trong heptan) dé tao ra 0,147 g (75%) hop chat
néu & d& muc. 'H NMR (501 MHz, DMSO-ds) 6 12,17 (s, 1H), 8,35 (d, T = 4.2 Hz, 1H),
7,51 (d, J = 2,4 Hz, 1H), 7,33 (s, 1H), 7,32 (dd, ] = 9,0, 2,5 Hz, 1H), 6,98 (d,J=9,1 Hz,
2H), 6,83 (s, 1H), 6,31 (d, J = 8,6 Hz, 1H), 4,98 (s, 1H), 3,59 (s, 3H), 2,82 (tq, T = 7.7,
4,0 Hz, 1H), 2,01 (s, 6H), 1,44 (s, 6H), 0,70 (td, J = 7,0, 4,9 Hz, 2H), 0,52 (m, 2H). MS
(ESI+) m/z 504,1 (M+H)".
Vi du 122: N—etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(1-hydroxyxyclobutyl)phenyl]-6—
metyl-7-ox0—6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carb0xamit
Vi du 122a: 2-(2-bromo-4-iodophenoxy)-5-flo-1,3-dimetylbenzen

Gia nhiét hdn hop cta 2-bromo-1-flo-4-iodobenzen (3,01 g, 10 mmol), Vi du 35a
(1,472 g, 10,50 mmol), va xesi cacbonat (3,42 g, 10,50 mmol) trong dimetylsulfoxit (20
ml) & nhiét d6 110 °C qua dém. Sau khi dé ngudi dén nhiét do méi truong, hon hop phan
mg duoc phan chia gilta nudc va etyl axetat. Chiét 16p nuée bang luong etyl axetat b
sung hai lan. Rira cac 16p hitu co két hop bang nuéc mubi, 1am kho trén magie sulfat
khan, loc, va 6. Tinh ché phan cin bang sic ky cot trén silicagel rira giai bang heptan dé
tao ra hop chét néu & dé muc (3,21 g, hiéu suit 76%) dudi dang chét rén mau tréng.
Vidu 122b: 1-(3 -bromo-4-(4-flo-2,6-dimetylphenoxy)phenyl)xyclobutan-1-ol

Lam lanh Vi du 122a (0,421 g, 1,0 mmol) trong hexan (10 ml) xubng -78 °C. B
sung vao dung dich nay rerz-butyllithi 1,7 M (0,647 ml, 1,1 mmol) & nhiét ¢ -78 °C.
Khuéy phan tmg & nhiét do -78 °C trong thdi gian 1 gio. Sau d6 bo sung toluen (3 ml),
va dung dich tré nén trong. B6 sung vao dung dich nay xyclobutanon (0,105 g, 1,5 mmol)
trong toluen (1 ml). Dé cho phin g 4m 1én tir tr dén nhiét d6 moi trudng qua dém. Lam
dung hon hop phan tng bang NH4Cl bdo hoa. Sau d6 né dugc phan chia gitra nudc va
etyl axetat. Chiét 16p nudce bang luong etyl axetat b6 sung hai lan. Rira cac 16p hiru co
két hop bang nudc mudi, 1am kho trén MgSOs, loc, va c6. Tinh ché phan cin bang sac
ky cot trén silicagel rira giai bang 10 % etyl axetat trong haptan dé tao ra hop chét néu &
d& muc (0,086 g, 0,235 mmol, higu suat 24 %).
Vi du 122c : N—ety1-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(1-hydroxyxyclobutyl)phenyl]-
6—metyl-7-oxo-6,7—dihydro-1H—pyr010[2,3-c]pyridin-2-carboxamit

Vi du 122¢ duogc didu ché theo quy trinh dé diéu ché Vi du 28e, Vi du 122b thay
thé cho Vi du 28d. 'H NMR (400 MHz, DMSO-ds) § 12,21 (s, 1H), 8,32 (t, T = 5.4 Hz,
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1H), 7,50 (d, T = 2,3 Hz, 1H), 7,37 — 7,30 (m, 2H), 6,97 (d, ] = 9.1 Hz, 2H), 6,83 (s, 1H),
6,33 (d, ] = 8,6 Hz, 1H), 5,44 (s, 1H), 3,58 (s, 3H), 3,31 — 3,19 (m, 2H), 2,49 — 2,38 (m,
2H), 2,24 (ddd, J = 11,6, 9,2, 7,2 Hz, 2H), 2,00 (s, 6H), 1,98 — 1,81 (m, 1H), 1,68 — 1,55
(m, 1H), 1,16 — 1,05 (m, 3H). MS (ESI+) m/z 504,1 (M+H)".
Vi du 123: N-ety1-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(3-hydroxy0xetan-3-yl)phenyl]-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit
Vi du 123a: 3-(3-bromo-4-(4-ﬂ0—2,6-dimetylphenoxy)phenyl)oxetan-3-ol

Vi du 123a dugc didu ché theo quy trinh dé didu ché Vi dy 122b, oxetan-3-on thay
thé cho xyclobutanon.
Vi du 123b: N—etyl-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(3-hydroxyoxetan—3-yl)phenyl]-
6-metyl-7-ox0-6,7-dihydro-1H—pyrolo[2,3-c]pyridin-2-carb0xamit

Vi du 123b duoc didu ché theo quy trinh dé diéu ché Vi du 28e, Vi du 123a thay
thé cho Vi du 28d. '"H NMR (400 MHz, DMSO-ds) 8 12,23 (s, 1H), 8,31 (t, J = 5,3 Hz,
1H), 7,62 (d, T = 2,4 Hz, 1H), 7,46 (dd, J = 8.6, 2,4 Hz, 1H), 7,36 (s, 1H), 6,98 (d,J=9,1
Hz, 2H), 6,84 (s, 1H), 6,40 (d, ] = 8,6 Hz, 1H), 6,33 (s, 1H), 4,78 — 4,67 (m, 4H), 3,58 (s,
3H), 3,25 (qd, T = 7.2, 5,3 Hz, 2H), 2,01 (s, 6H), 1,10 (t, ] = 7.2 Hz, 3H). MS (ESI+) m/z
506,1 M+H)".
Vi du 124 N-ety1-4-{5-(2-hydroxypr0pan-2-y1)-2-[4-(2-hydroxypropan-2-yl)-2,6-
dimetylphenoxy]pyridin-3-yl}-6-metyl-7-0x0-6,7 -dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit
Vi du 124a: metyl 6-(4-axetyl-2,6-dimetylphenoxy)-5-bromonicotinat

Két hop metyl 5-bromo-6-clonicotinat (751 mg, 3,00 mmol), 1-(4-hydroxy-3,5-
dimetylphenyl)etanon (493 mg, 3,00 mmol), va xesi cacbonat (1,47 g, 4,50 mmol) trong
dimetyl sulfoxit (3 ml). Gia nhiét hdn hop phan tng & nhiét d6 100 °C trong thoi gian 2
gio, dé ngudi dén nhiét do modi truong, va né dugc phan chia gifta etyl axetat va nuac.
Rtra 16p hitu co bang natri clorua bdo hoa trong nudc, 1am kho bang natri sulfat khan,
loc, va cd dé tao ra hop chit néu & dé muc (980 mg, 86 %).
Vi du 124b: 2-(4-((3-bromo-S—(2-hydroxypropan-2-yl)pyridin-2-yl)oxy)-3,5—
dimetylphenyl)propan-2-ol

B6 sung tiung giot metylmagie clorua 3M trong tetrahydrofuran (5,13 ml, 15,4
mmol) vao dung dich ctia Vi du 124a (970 mg, 2,56 mmol) trong tetrahydrofuran (15 ml)
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& nhiét do -78 °C. Khudy hdn hop phan Gmg ¢ nhiét 46 moi truong trong thoi gian 2 gio,
xt 1y can than bang amoni clorua trong nuée 5 %, va n6 dugc phan chia gitra etyl axetat
VénuGcQRﬁaléplﬂhlcobéngnaﬁicknuabﬁohbaﬁongnuég]anlkhébéngnauiaﬂﬁn
khan, loc, va ¢d. Tinh ché phéan cin bang sac ky nhanh (silicagel, 20-40 % etyl axetat
trong heptan) dé tao ra hop chét néu & dé muc (854 mg, 84 %).
Vi du 124c: N—ety1-4-{5-(2-hydroxypropan-2-yl)-2—[4-(2-hydroxypropan-2-yl)-2,6-
dimetylphenoxy]pyridin-3-yl}-6-metyl-7-0x0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Két hop Vi du 1h (34,5 mg, 0,100 mmol), Vi du 124b (39,4 mg, 0,100 mmol),
natri cacbonat (37,1 mg, 0,350 mmol), tris(dibenzylidenaxeton)dipaladi(0) (2,75 mg,
3,00 umol) va 1,3,5,7-tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan (2,63 mg,
9,00 umol)) trong bng vi song va suc bang nito trong thoi gian 15 phut. Suc hdn hop cua
tetrahydrofuran (2 ml) va nuéce (0,5 ml) bang nito trong thoi gian 15 phut va chuyén vio
binh phan tmg. Gia nhiét hdn hop phan ung ¢ nhiét d6 60 °C trong thot gian 3 gi0, dé
ngudi dén nhiét do mdi trudong, va nd duge phén chia giita etyl axetat va nudc. Rira 16p
hitu co bang natri clorua bdo hoa trong nudce, lam kho bang natri sulfat khan, xi 1y bang
silicagel chitc héa 3-mercaptopropyl, loc, va ¢6. Tinh ché phéan cin bang sac ky nhanh
(silicagel, 20-60 % etyl axetat/etanol 3:1 trong heptan) dé tao ra hop chat néu ¢ dé muc
(50 mg, 94 %). "H NMR (500 MHz, DMSO-de) 6 ppm 12,33 (d, J= 1.8 Hz, 1H), 8,36 (1,
J=5.4Hz, 1H), 8,10 (d, J= 2.4 Hz, 1H), 7,95 (d, J = 2,4 Hz, 1H), 7.45 (s, 1H), 7,14 (s,
2H), 6,89 (d, J = 2,2 Hz, 1H), 5.19 (s, 1H), 4,93 (s, 1H), 3,61 (s, 3H), 3,31 — 3,25 (m,
2H), 1,99 (s, 6H), 1,48 (s, 6H), 1,41 (s, 6H), 1,13 (t, J=7.2 Hz, 3H). (ESI+) m/z 533
(M+H)".
Vi du 125: N—tert-butyl-4-{5—(2-hydroxypropan-2-y1)-2-[4-(2-hydr0xypropan-2-y1)-2,6-
dimetylphenoxy|pyridin-3-yl}-6-metyl-7-ox0-6,7-dihydro- 1 H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 125 duoc didu ché theo quy trinh ding dé diéu ché Vi du 124c, Vi du 32¢
thay thé cho Vi du 1h. Tinh ché bang sac ky nhanh (silicagel, 20-40 % etyl axetat/etanol
3:1 trong heptan) tao ra hop chit néu & dé muc (49 mg, 87 %). 'H NMR (500 MHz,
DMSO-ds) & ppm 12,45 (s, 1H), 8,10 (d, J = 2,4 Hz, 1H), 7,96 (d, J= 2,4 Hz, 1H), 7,89
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(s, 1H), 7,46 (s, 1H), 7,15 (s, 2H), 6,90 (d, J = 1,7 Hz, 1H), 5,20 (s, 1H), 4,93 (s, 1H),
3,62 (s, 3H), 1,99 (s, 6H), 1,48 (s, 6H), 1,41 (s, 6H), 1,38 (s, 9H). (ESI+) m/z 561 M+H)".
Vi du 126: 4-{5-(1,2-dihydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]phenyl}-N—ety1-6-mety1-7-0X0-6,7-dihydr0-1H—pyrolo[2,3—
c]pyridin-2-carboxamit
Vi du 126a: 1-(3 -bromo-4-(2-metyl-6-(triflometyl)phenoxy)phenyl)ethan-1-on

Khuiy hdon hop cua 2-metyl-6-(triflometyl)phenol (213 mg, 1,21 mmol), xesi
cacbonat (751 mg, 2,30 mmol), va 1-(3-bromo-4-flophenyl)etanon (250 mg, 1,15 mmol)
trong dimetyl sulfoxit (3 ml) ¢ nhiét d¢ 60 °C trong 6ng kin trong thoi gian 2 ngay va sau
d6 & nhiét d6 80 °C trong thoi gian mot ngy nira. D& hdn hop phan tmg ngudi dén nhiét
d6 mdi trudng va né dugc phén chia giita etyl axetat (50 ml) va nude (20 ml). Chiét 16p
nude bang etyl axetat hai 14an. Rira cac 16p hiru co két hop bang natri clorua bao hoa trong
nude, 1am kho trén natri sulfat khan, loc, va c6. Tinh ché ph?ln can b'fmg sdc ky c¢6t nhanh
(silicagel, tu 5 % dén 20 % etyl axetat trong ete dAu mo) dé tao ra hop chét néu & dé& muc
(180 mg, hiéu suat 39 %). MS (ESI+) m/z 373,0, 375,0 (M, M+2)".
Vi du 126b: 2-(2-bromo-4-(prop-1-en-2-yl)phenoxy)-1-metyl-3 -(triflometyl)benzen

B sung n-butyl lithi (0,703 ml, 1,6 M trong tetrahydrofuran, 1,13 mmol) vao dung
dich cua metyltriphenylphosphoni bromua (402 mg, 1,13 mmol) trong tetrahydrofuran
khan (10 ml) ¢ nhiét 46 0 °C va khudy hdn hop phén Gmg ¢ nhiét do nay trong thoi gian
1 gio. Sau do bd sung Vi du 126a (280 mg, 0,750 mmol) trong 2 ml tetrahydrofuran vao
dung dich phan tmg va dé cho hdn hop phan tmg 4m lén dén 15 °C trong thoi gian 16
gio. Hon hop dugc phén chia gifta nuée (10 ml) va etyl axetat (30 ml). Lép hitu co dugc
tach riéng va chiét 16p nuéce bang etyl axetat (20 ml) mot l4n nita. Lam kho cac 16p hitu
co két hop trén natri sulfat khan, loc, va c6. Tinh ché phan cin bang sac ky nhanh
(silicagel, tr 5 % dén 10 % etyl axetat trong ete diu mo) dé tao ra hop chét néu & d& muc
(230 mg, hiéu suét 83 %). 'H NMR (400 MHz, CDCl3) 6 7,73 (s, 1H), 7,58 (d, ] = 7,8
Hz, 1H), 7,46 (d, T = 7,5 Hz, 1H), 7.29 (d, ] = 7,7 Hz, 1H), 7.21 (d, T = 8,6 Hz, 1H), 6,29
(d, J = 8,6 Hz, 1H), 5,30 (s, 1H), 5,05 (s, 1H), 2,09 (s, 6H).
Vidu 126c¢: 2-(3 -bromo-4-(2-metyl-6-(triflometyl)phenoxy)phenyl)propan-1 ,2-diol

B6 sung kali hexaxyanoferat(III) (1020 mg, 3,10 mmol) va kali osmat dehydrat
(9,13 mg, 0,025 mmol) vao dung dich cua Vi du 126b (230 mg, 0,620 mmol) va kali
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cacbonat (257 mg, 1,86 mmol) trong nude (15 ml) va tert-butanol (15 ml) & nhiét do 15
°C. Khudy hén hop phén tng ¢ nhiét 4o 15 °C trong thot gian 18 gio. B6 sung nudc va
chiét san pham bang etyl axetat (3 x 30 ml). Rira cac 16p hitu co két hop bang natri clorua
bio hoa trong nudc, 1am kho trén natri sulfat khan, loc, va c6. Tinh ché phﬁn can bﬁng
sac ky nhanh (silicagel, tir 50 % dén 100 % etyl axetat trong ete diu mo) dé tao ra hop
chét néu & d& muc (230 mg, hiéu suit 92 %). MS (ESI+) m/z 387,0, 389,1 (M-18, M-
16)".
Vi du 126d: 4-{5-(1,2-dihydroxypropan-2-yl)-2-[2-metyl-6-
(triﬂometyl)phenoxy]phenyl}-N—etyl-é-metyl—7-0x0-6,7-dihydr0-lH-pyr010[2,3-
c]pyridin-2-carboxamit

Vi du 126d duoc didu ché theo quy trinh ding d& didu ché Vi du 1m, Vi du 126¢
thay thé cho Vi du 11. 'TH NMR (400 MHz, DMSO-ds) 812,25 (s, 1H), 8,34 (s, 1H), 7,69
~17.59 (m, 2H), 7,56 (s, 1H), 7,37 (t, T = 7,8 Hz, 1H), 7.34 — 7,25 (m, 2H), 6,83 (s, 1H),
6,33 (d, J = 8,6 Hz, 1H), 4,91 (s, 1H), 4,73 (t, ] = 5,8 Hz, 1H), 3,57 (s, 3H), 3,45 — 3,38
(m, 2H), 3,29 — 3,23 (m, 2H), 1,93 (s, 3H), 1,41 (s, 3H), 1,12 (t, J = 7,2 Hz, 3H). MS
(ESI+) m/z 544,1 (M+H)".
Vi du 127: N-tert-butyl-4-{5-(1,2-dihydroxypropan-2-yl)-2-[2-metyl-6-
(triflometyl)phenoxy]phenyl}-6-metyl-7 -0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-
carboxamit

Vi du 127 duoc didu ché theo quy trinh dung dé diéu ché Vi du 32d, Vi du 126d
thay thé cho Vi du 3d. '"H NMR (400 MHz, DMSO- dj) § 12,35 (s, 1H), 7,86 (s, 1H),
7,67 — 7,59 (m, 2H), 7,57 (d, J= 2,1 Hz, 1H), 7,37 (t, J = 7.7 Hz, 1H), 7,33 — 7,27 (m,
2H), 6,82 (s, 1H), 6,33 (d, J= 8.6 Hz, 1H), 4,93 (s, 1H), 4,73 (t, J=5,7Hz, 1H), 3,58 (s,
3H), 3,41 (d, J = 5,8 Hz, 2H), 1,93 (s, 3H), 1,41 (s, 3H), 1,38 (s, 9H). MS (ESI+) m/z
572,1 M+H)".
Vi du 128: 4-[5-(2,5—dihydroxypentan—2-yl)-2-(4-ﬂ0—2,6-dimetylphenoxy)phenyl]-N—
etyl-6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2.3 -c]pyridin-2-carboxamit
Vidu 128a: 2-(2-bromo-4-iodophenoxy)-5-flo-1,3-dimetylbenzen

Gia nhiét hon hop cua 2-bromo-1-flo-4-iodobenzen (3,01 g, 10 mmol), 4-flo-2,6-
dimetylphenol (1,47 g, 10,5 mmol), va xesi cacbonat (3,42 g, 10,5 mmol) trong dimetyl
sulfoxit (20 ml) & nhiét @6 110 °C trong thoi gian 16 gio. Hon hop phan ung dugc phén
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chia gitra nudc va etyl axetat. Chiét 16p nuéce bang luong etyl axetat b sung hai 1an. Ria
cac 16p hiru co két hop bang natri clorua béo hoa trong nuéc, lam khé trén magie sulfat
khan, loc, va cd. Tinh ché phan cin bang sic ky nhanh (silicagel, 2 % etyl axetat trong
heptan) dé tao ra hop chit néu & d& muc (3,21 g, hiéu suat 76 %). "H NMR (400 MHz,
DMSO- de) § 7,98 (d, ] = 2,1 Hz, 1H), 7,51 (dd, J = 8,6, 2,1 Hz, 1H), 7,03 (dt, T = 9,1,
0,7 Hz, 2H), 6,15 (d, J = 8,6 Hz, 1H), 2,00 (t, ] = 0,6 Hz, 6H).
Vi du 128b: 1-(3-bromo-4-(4—ﬂ0—2,6-dimetylphenoxy)phenyl)-4-hydroxybutan-l—on

Gia nhiét hdn hop cua Vi du 128a (0,421 g, 1,0 mmol), tributyl(4,5-dihydrofuran-
2-yl)stannane (0,395 g, 1,100 mmol) va tetrakis(triphenylphosphin)paladi(0) (0,058 g,
0,050 mmol) trong toluen (5 ml) ¢ nhiét do 90 °C trong thoi gian 2 gi¢. Lam bay hoi
dung moi dudi ap sut giam, va tinh ché phan cin béng sic ky nhanh (silicagel, etyl axetat
20 % trong heptan) dé tao ra hop chét néu & d& muc (0,29 g, hiéu sut 76 %).
Vi du 128c¢: 4-(3-bromo-4-(4-flo-2,6-dimetylphenoxy)phenyl)pentan- 1,4-diol

Xt Iy Vi du 128b (0,1 g, 0,262 mmol) trong tetrahydrofuran (5 ml) bang
metylmagie bromua (0,350 ml, 3 M trong tetrahydrofuran, 1,049 mmol) ¢ nhiét d¢ moi
truong qua dém. Lam dung hon hop phan tng can than vdi metanol va sau d6 n6 dugc
phan chia gitta nuée va etyl axetat. Chiét 16p nuée bang luong etyl axetat b6 sung hai
lan. Rira cac 16p hitu co két hop bang natri clorua bdo hoa trong nudc, lam kho trén magie
sulfat khan, loc, va c6. Tinh ché phan cin bang séc ky nhanh (rira giai silicagel, 30 % etyl
axetat trong heptan) dé tao ra hop chét néu & dé muc (0,079 g, hiéu suat 76 %). 'THNMR
(501 MHz, DMSO-ds) § 7,70 (d, J = 2,2 Hz, 2H), 7.22 (dd, J = 8,6, 2,2 Hz, 2H), 7,09 —
7,02 (m, 4H), 6,30 (d, J = 8,6 Hz, 2H), 4,97 (s, 2H), 4,33 (t, T = 5.2 Hz, 2H), 3,29 (tdd, J
=6.7,5,2, 1,5 Hz, 4H), 2,05 (d, J = 0,6 Hz, 11H), 1,70 — 1,56 (m, 4H), 1,38 (s, 6H), 1,23
~ 1,10 (m, 3H). MS (DCI+) m/z 398,1 (M+H)".
Vi du 128d: 4-[5-(2,5-dihydroxypentan-2-yl)-2-(4-ﬂo—2,6-dimety1phenoxy)phenyl]-N-
ety1-6-metyl-7-oxo-6,7-dihydr0-1H—pyr010[2,3-c]pyridin-2—carboxamit

Vi du 128d duoc didu ché theo quy trinh ding dé diéu ché Vi du 1m, Vi du 128¢
thay thé cho Vi du 11. "H NMR (501 MHz, DMSO-ds) 6 12,21 (d, J=2,4 Hz, 1H), 8,31
(t, ] = 5,4 Hz, 1H), 7,45 (d, ] =2,4 Hz, 1H), 7,31 (s, 1H), 7,25 (dd, J = 8,6, 2,4 Hz, 1H),
6,96 (d, J =9,1 Hz, 2H), 6,81 (d, ] =2,2 Hz, 1H), 6,30 (d, J = 8,6 Hz, 1H), 3,58 (s, 3H),
334a—320(nh4}D,L00(&6}D,L72——L59(ng2PD,L41(&3}D,1A5——L350n,H{x
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1,24 (ddd, J = 12,3, 8,8, 5,8 Hz, 1H), 1,10 (t, J = 7,2 Hz, 3H). MS (ESI+) m/z 536.2
(M+H)".
Vi du 129: N-ety1-4-[2-(4-ﬂo-2,6-dimetylphenoxy)-5-(4-hydroxyoxan-4-yl)phenyl]-6-
metyl-7-oxo-6,7—dihydro-1H-pyr010[2,3-c]pyridin-2-carboxamit
Vi du 129a: 4-(3 -bromo-4-(4-ﬂ0-2,6—dimetylphenoxy)phenyl)tetrahydro-2H—pyran-4-01

Lam lanh Vi du 128a (0,842 g, 2 mmol) trong hexans (20 ml) xudng -78 °C. Bo
sung vao dung dich nay ferz-butyllithi (1,35 ml, 2,30 mmol) & nhiét d6 -78 °C. Khuay
hdn hop phan tmg & nhiét d6 -78 °C trong thoi gian 1 gio. Sau d6 dé cho hon hop phan
{mg 4m 1én dén nhiét do moi truong, va khudy ¢ nhiét d mdi truong trong thoi gian 1
gid:. Lai lam lanh hén hop phan tmg xudng -78 °C. B6 sung vao dung dich nay dihydro-
2H-pyran-4(3H)-on (0,200 g, 2 mmol) trong toluen (1 ml). Dé cho hdn hop phan tng Am
1én dén nhiét @6 moi truong qua dém. Lam dung hdn hop phéan g bang amoni clorua
bado hoa trong nudc. Hon hop phan tmg dwoc phan chia giita nudc va etyl axetat. Chiét
16p nude bang luong etyl axetat b sung hai lan. Rira cac 16p hitu co két hop bang natri
clorua bdo hoa trong nudc, lam kho trén magie sulfat khan, loc, va cd. Tinh ché phén can
bang sic ky cot (silicagel, 10 % etyl axetat trong heptan) dé tao ra hop chét néu & dé muc
(0,14 g, hiéu suat 18 %). 'H NMR (501 MHz, DMSO-de) 6 7,76 (d, ] = 2,2 Hz, 1H), 7,30
(dd, T = 8,6, 2,3 Hz, 1H), 7,08 — 7,02 (m, 2H), 6,31 (d, ] = 8,6 Hz, 1H), 5,08 (d,J=1,0
Hz, 1H), 3,77 — 3,54 (m, 4H), 2,6 (s, 6H), 1,89 (td, J = 12,7, 5,2 Hz, 2H), 1,58 (td, J =
12,6, 5,9 Hz, 2H). MS (ESI-) m/z 394,9 (M-H)".
Vi du 129b: N—ety1—4-[2-(4-ﬂ0—2,6-dimetylphenoxy)-5-(4-hydroxyoxan-4-y1)pheny1]-6-
metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-2-carboxamit

Vi du 129b duoc didu ché theo quy trinh ding dé didu ché Vi du 1m, Vi du 129a
thay thé cho Vi du 11. "TH NMR (400 MHz, DMSO-ds) & 12,21 - 12,22 (m, 1H), 8,32 (t,
1=15,3 Hz, 1H), 7,53 (d, ] = 2,4 Hz, 1H), 7.37 - 7.29 (m, 2H), 6,97 (d, ] = 9,1 Hz, 2H),
6,83 (d, J =2.2 Hz, 1H), 6,33 (d, J = 8,6 Hz, 1H), 3,81 - 3,64 (m, 4H), 3,59 (s, 3H), 3,24
(td, T = 7.3, 5,2 Hz, 2H), 2,00 (s, 6H), 1,94 (dt, J = 12,5, 6,7 Hz, 2H), 1,55 (d, J=13,0
Hz, 2H), 1,10 (t, ] = 7,2 Hz, 3H). MS (ESI+) m/z 534.1 (M+H)".
g. Vi du sinh hoc

Thu nghiém lién két mién bromodomain
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Thir nghiém chuyén giao ning lugng cong huong huynh quang phan giai thoi gian
(time-resolved fluorescence resonance energy transfer - TR-FRET) duoc st dung dé xac
dinh ai luc cua hop chit cua cac Vi du duoc liét ké trong Bang 1 ddi véi mdi
bromodomain cia BRD4. Bromodomain thir nhat (BDI: cac axit amin K57-E168) va thi
hai (BDII: cac axit amin E352- M457) dugc gén dudi His cia BRD4 duoc biéu hién va
tinh ché. Chit trc ché BET duoc gin nhin Alexa647 dugc sit dung 1am mau do huynh
quang trong thu nghiém nay.

Téng hop hop chét tic ché bromodomain dugc gan nhin Alexa647

Axit  2-((6S.Z)-4-(4-clophenyl)-2,3,9-trimetyl-6 H-thieno[3 ,2-7][1,2,4]triazolo-
[4,3-a][1,4]diazepin-6-yl)axetic.

Tao huyén phu metyl 2-((6S,Z)-4-(4-clophenyl)-2,3.9-trimetyl-6 H-thieno|3,2-
1[1,2,4]triazolo[4,3-a][1.4]diazepin-6-yl)axetat (xem vi du, WO 2006129623) (100,95
mg, 0,243 mmol trong 1 ml metanol ma dugc bd sung dung dich méi didu ché cua lithi
hydroxit monohydrat (0,973 ml, 0,5 M, 0,487 mmol) vao do6 va l4c & nhiét @0 moi trudng
trong thoi gian 3 gid. Lam bay hoi metanol va diéu chinh d6 pH bang axit clohydric trong
nuéce (1 M, 0,5 ml, 0,5 mmol) va chiét bdn 1an voi etyl axetat. Lam kho cac 16p etyl axetat
két hop trén magie sulfat va 1am bay hoi dé tao ra axit 2-((6S,Z)-4-(4-clopheny1)-2.3.9-
trimetyl-6 H-thieno[3,2-/][1,2,4]triazolo[4,3-a][1,4] diazepin-6-yl)axetic ~ (85,3  mg,
87,0%); ESI-MS m/z = 401,1 [((M+H)"] ma dugc su dung truc tiép trong phan Ung tiép
theo.

N-(2-(2-(2—aminoetoxy)etoxy)etyl)-2-((6S,D-4-(4-clophenyl)-2,3,9-trimety1-6H—
thieno[3,2-/][1,2,4]triazolo[4,3-a][ 1 ,4]diazepin-6-yl)axetamit bis(2,2,2-trifloaxetat).

Két hop axit 2-((6S,D-4-(4-clophenyl)-2,3,9-trimetyl-6H—thieno[3,2-
11[1,2,4]triazolo[4,3-a][ 1,4]diazepin-6-yl)axetic )(85,3 mg, 0,213 mmol) voi 2,2'-(etan-
1,2-diylbis(oxy))dietanamin (Sigma-Aldrich, 0,315 mg, 2,13 mmol) duoc két hop trong
5 ml dimetylformamit khan. B6 sung (1H-benzo[d][1,2,3]triazol-1-yloxy)tripyrolidin-1-
ylphosphoni hexaflophosphat(V) (PyBOB, CSBio, Menlo Park CA; 332 mg, 0,638
mmol) va lic phin Gmg & nhiét d6 méi truong trong thoi gian 16 gio. Pha loang phan tng
dén 6 ml bang dimetylsulfoxit:nude (9:1, thé tich:thé tich) va tinh ché trong hai 1an phun
bang cot Waters Deltapak C18 200 x 25 mm thu gom theo thoi gian rira giai bang gradien

cla axit trifloaxetic 0,1% (thé tich/thé tich) trong nudc va axetonitril. Cac phan doan
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chta hai san pham tinh ché duoc 1am kho lanh dé tao ra N-(2-(2-(2-aminoetoxy)-
etoxy)etyl)-2-((6S,2)-4-(4-clophenyl)-2,3 9-trimetyl-6 H-thieno[3,2-f][ 1,2,4]triazolo-
[4,3-a][1,4]diazepin-6-yl)axetamit bis(2,2,2-trifloaxetat) (1344 mg, 82,3%); ESI-MS
m/iz = 531,1 [M+H)]; 5291 [M-H)] va  (S.Z)-NN '-(2,2'-(etan-1,2-
diylbis(oxy))bis(etan-2,1 -diyl))bis(2-((6S,Z)-4-(4-clophenyl)-2,3 ,9-trimetyl-6H-
thieno[3,2-/][1,2,4]triazolo[4,3-a][1.4] diazepin-6-yl)axetamit) bis(2,2,2-trifloaxetat)
(3,0 mg, 1,5%); ESI-MS m/z = 913,2 [(M+H)"]; 911,0 [(M-H)].

N-(2-(2-(2-amido-(Alexa647 )-etoxy)etoxy)etyl)-2-((6S,Z)-4-(4-clophenyl)—2,3,9-
trimetyl-6 H-thieno[3,2-/][ 1,2,4]triazolo[4,3-a][1.4] diazepin-6-yl)axetamit(2,2,2-
trifloaxetat).

N-(2-(2-(2—aminoet0xy)etoxy)etyl)-2-((6S,Z)—4-(4-c10phenyl)-2,3,9-trimety1—6H—
thieno[3,2-/][1,2,4]triazolo[4,3-a][ 1 ,4]diazepin-6-yl)axetamit bis(2,2,2-trifloaxetat) (5,4
mg, 0,0071 mmol) dugc két hop voi axit carboxylic Alexa Fluor® 647, sucxinimidyl este
(Life Technologies, Grand Island, NY; 3 mg, 0,0024 mmol) dugc két hop trong 1 ml
dimetylsulfoxit khan chita diisopropyletylamin (1% thé tich/thé tich) va lic & nhiét do
mdi trudng trong thoi gian 16 gio. Pha lodng phan tmg dén 3 ml bang
dimetylsulfoxit:nue (9:1, thé tich:thé tich) va tinh ché trong mot lan phun bang cot
Waters Deltapak C18 200 x 25 mm thu gom theo thoi gian rira giai bang gradien cua axit
trifloaxetic 0,1% (thé tich/thé tich) trong nudc va axetonitril. Cac phén doan chura san
phdm tinh ché dwoc lam kho lanh dé tao ra N-(2-(2-(2-amido-(Alexa647)-
etoxy)etoxy)etyl)-2-((6S,Z)-4-(4-clophenyl)—2,3,9-trimety1-6H—thieno[3,2-
f1[1,2,4]triazolo[4,3-a][ 1 [4]diazepin-6-yl)axetamit(2,2,2-trifloaxetat) (1,8 mg); MALDI-
MS m/z = 1371,1, 1373,1 [M+H)"] dudi dang bot mau xanh nuéc bién dam.
Th nghiém

Day pha lodng hop chat dwoc diéu ché trong DMSO théng qua su pha loang theo
day xap xi 3 14n. Dich pha loang hop chét duoc bo sung truc tiép vao dia thir nghiém the
tich nho, mau trang (Perkin Elmer Proxiplate 384 Plus# 6008280) bang cich st dung
Labcyte Echo két hop véi cac robot Labcyte Access va Thermo Multidrop CombinL. Sau
d6 tao huyén pht hop chét ndy trong tam micro lit (ul) chit dém thir nghiém (natri
phosphat 20 mM, d6 pH 6,0, NaCl 50 mM, muodi dinatri cua axit etylendiamintetraaxetic
dihydrat 1 mM, Triton X-100 0,01%, DL-Dithiothreitol 1 mM) chira bromodomain dugc
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gén dudi His, khang thé khang-His lién hop Europi (Invitrogen PV5596) va mau do lién
hop Alexa-647.

Nong do cudi cung cua 1X hdn hop thir nghiém chira 2% DMSO, 12 nM BRD4
duoc gin dudi His (BDI_K57-E168) va 100 nM mau do hogc 4 nM BRD4 duoc gan dudi
His (BDIL E352-M457) va 30 nM mu do, va 1 nM khéang thé khang-dusi His lién hop
Europi, v ndng d6 hop cht nim trong khoang: 49,02 uM-0,61 nM hogc 0,98 uM — 0,15
nM.

Sau khi can béng trong mot gid & nhiét do trong phong, ti 1&¢ TR-FRET duoc xac
dinh bing cach sir dung méay doc dia nhiéu nhin Envision (Ex 340, Em 495/520).

Dit liéu TR-FRET duoc chudn héa dén trung binh ctia 24 ddi chimg khéng chira
hop chat ("cao") va 8 dbi chimg chia 1 uM mau do khong dugc gan nhin ("thap"). Ti 1¢
phin tram trc ché dwoc dung db thi duéi dang ham cta nong do hop chét va dit lidu duoc
lam khép v6i phuong trinh logistic 4 tham s6 dé thu dwoc ICso. Hang s6 dc ché (Ki) duoc
tinh tir ICs0, K mau do va néng dd mau do.

Gia tri K; trung binh dugc bao cdo trong Bang 1.

Bang 1
Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vidu # BRD4 (BDI K57- BRD4 (BDII_E352-
E168) (uM) M457) (uM)

1 0,462 0,0023

2 0,220 0,0030

3 0,404 0,0011

4 0,215 0,0031

5 0,187 0,0016

6 0,273 0,0023

7 0,632 0,0041

8 0,359 0,0023

9 0,601 0,0038

10 0,715 0,0054

11 0,170 0,0026
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Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vi du # BRD4 (BDI_K57- BRD4 (BDII_E352-
E168) (uM) M457) (uM)
12 0,097 0,0019
13 0,114 0,0020
14 0,965 0,0023
15 1,84 0,0265
16 0,333 0,0023
17 0,467 0,0030
18 0,449 0,0038
19 0,196 0,0040
20 0,363 0,0031
21 0,521 0,0015
22 2,50 0,0105
23 0,701 0,0032
24 0,079 0,0017
25 0,171 0,0030
26 0,015 0,0015
27 0,044 0,0018
28 1,18 0,0054
29 0,594 0,0013
30 0,279 0,0019
31 0,260 0,0033
32 0,599 0,0028
33 0,921 0,0064
34 0,729 0,0051
35 0,426 0,0014
36 0,579 0,0034
37 0,195 0,0037
38 0,241 0,0057
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Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vi du # BRD4 (BDI_K57- BRD4 (BDII_E352-
E168) (uM) M457) (uM)
39 0,640 0,0113
40 0,773 0,0021
41 0,759 0,0048
42 0,704 0,0057
43 0,525 0,0050
44 0,323 0,0073
45 1,08 0,0125
46 2,52 0,0195
47 2,06 0,0244
48 1,60 0,0060
49 0,284 0,0010
50 0,318 0,0013
51 0,263 0,0049
52 0,325 0,0009
53 0,432 0,0046
54 4,52 0,0060
55 4,69 0,0069
56 0,917 0,0047
57 2,89 0,0175
58 0,723 0,0081
59 1,77 0,0074
60 3,51 0,0075
61 1,58 0,0120
62 1,11 0,0102
63 0,406 0,0015
64 0,181 0,0004
65 0,222 0,0013

-172-




33527

Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vidu # BRD4 (BDI K57- BRD4 (BDII_E352-
E168) (uM) M457) (uM)
66 0,289 0,0014
67 0,259 0,0011
68 0,341 0,0022
69 0,499 0,0023
70 1,34 0,0037
71 2,31 0,0075
72 0,794 0,0013
73 0,417 0,0015
74 0,551 0,0030
75 0,743 0,0029
76 0,927 0,0087
77 0,606 0,0022
78 0,253 0,0022
79 0,225 0,0025
80 0,486 0,0052
81 0,043 0,0011
82 1,03 0,0014
83 0,350 0,0011
84 0,610 0,0019
85 0,433 0,0018
86 0,416 0,0014
87 0,501 0,0028
88 0,389 0,0011
89 0,281 0,0017
90 0,158 0,0020
91 0,271 0,0016
92 0,410 0,0121
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Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vi du # BRD4 (BDI K57- BRD4 (BDII _E352-
E168) (uM) M457) (uM)
93 0,502 0,0109
94 0,236 0,0037
95 0,333 0,0048
96 0,801 0,0091
97 0,657 0,0247
98 0,682 0,0096
99 0,431 0,0018
100 0,115 0,0056
101 0,11 0,0025
102 70,309 0,0025
103 0,450 0,0033
104 0,375 0,0012
105 1,34 0,0025
106 6,69 0,0066
107 0,231 0,0008
108 0,175 0,0016
109 0,169 0,0011
110 0,224 0,0020
111 0,150 0,0014
112 0,332 0,0023
113 0,098 0,0015
114 0,096 0,0013
115 0.323 0,0014
116 0,756 0,0029
117 0,215 0,0015
118 1,39 0,0104
119 0,346 0,0022
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Ki lién két TR-FRET: | Ki lién két TR-FRET:
Vi du # BRD4 (BDI_K57- BRD4 (BDII_E352-
E168) (M) M457) (uM)
120 0,161 0,0008
121 0,356 0,0006
122 0,308 0,0020
123 0,168 0,0010
124 0,269 0,0017
125 0,140 0,0035
126 1,51 0,0063
127 6,58 0,0205
128 0,469 0,0013
129 0,649 0,0023
Hop chat X 0,00209 0,000952
Hop chat Y 0,0216 0,00132
Hop chét Z 0,0699 0,0155

Hop chait X 1a N-[4-(2,4-diﬂophen0xy)-3-(6-mety1-7—0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)phenyl]etansul fonamit;

Hop chat Y 1a 4-[2-(2,4-diflophenoxy)-5-(metylsulfonyl)phenyl] -N-etyl-6-metyl-
7-0x0-6,7-dihydro- 1H-pyrolo[2,3-¢c]pyridin-2-carboxamit; va

Hop cht Z 1a 4-[5-(hydroxymetyl)—2-phen0xypheny1]-6-mety1-1,6-dihydro—7H—
pyrolo[2,3-c]pyridin-7-on.

Tét ca cac hop chit dugc thir nghiém dugc phat hién théy 12 c6 tinh chon loc dbi
v6i BRD4 BDII so v6i BRD4 BDI trong thir nghiém TR-FRET dugc mo td ¢ trén, va
chon loc dbi véi BRD4 BDII hon it nhét 12 10 1an BRD4 BDI. Theo mdt phuong an, hop
chét nay chon loc déi véi BRD4 BDII hon tir khoang 50 dén khoang 100 ]an BRD4 BDI.
Theo mdt phuong 4n, hop chét niy chon loc dbi voi BRD4 BDII hon tir khoang 100 dén
khoang 200 1an BRD4 BDIL Theo mdt phwong 4n, hop chét nay chon loc d6i voi BRD4
BDII bing it nhat 1a khoang 200 1an BRD4 BDL

Thtr nghiém tc ché phét trién khdi u ghép ngoai lai
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Téc dung cia hop chét ctia Vi dy 32, 35 va hop chat X dé tre ché sy phit trién cua
céc khéiu ghép ngoai lai SKM-1_FP1 va LNCaP-FGC dugc danh gia. Chudt SCID Beige
c4i (Charles River) dugc dung cho mé hinh ghép ngoai lai bén suon SKM-1_FP1. Chuét
NSG duc (JAX Labs) duge dung cho nghién ciru LNCaP-FGC. Cac té bao duoc tao
huyén phu trong PBS, dugc trdn v6i Matrigel (khong chira do phenol, Becton Dickinson
Biosciences Discovery Labware) ¢ ti 1€ 1:4 (thé tich/thé tich) va ciy duéi da vao sudn
(nam triéu té bao cho mdi vi tri) cia con chudt. Cac con chudt da duge céy dugc chia
nghu nhién vao cac nhém va bt ddu diéu tri khi thé tich khoi u trung binh 14 0,2-0,25
cm?’. Hop chit dugc ding qua dudong miéng & (% thé tich): 1,5% DMSO, 30% PEG 400,
va 68,5% Phosol 53 MCT. Su phat trién khéi u & suon duge dénh gia bang cach do kich
thude khbi u bang thudc kep va tinh thé tich bing cach sir dung cong thire (L x W%/2).
Nhom nghién ciru bi giét chét trwéc khi thé tich khéi u dat 3 cm®. Su e che ciia sw phat
trién khdi u duoc danh gia vao lic ma nhom duoc diéu tri béng ta duoc bi giét chét bing
cach tinh i 18 ciia thé tich trung binh cia nhém ding thude thir nghiém véi thé tich trung
binh ciia nhém khong duoc didu tri (d6i chimg) (T/C) va tinh ti 1¢ phan trim sy Gic ché
phat trién khdi u (%TGI).

%TGI = ((1-T/C) x 100). Két qua dugc bao céo trong Bang 2.
Hiéu qua va khoang phot nhiém cua chat tc ché BET chon loc BDII

Hiéu qua & AML (bénh bach ciu dang tay cAp tinh) va ung thu tuyén tién liét duoc
nghién ctru véi hai hop chat e ché BET chon loc BDII (Vi du 35 va Vi du 32), va chat
trc ché lién BET (Hop chét X), @ manh ghép ngoai lai SKM-1 (AML) va LNCaP (tuyén
tién liét) & chuot (Bang 2).

Nghién cttu doc hoc ¢ chudt mudi bdn ngay dugc tién hanh va&i Vi du 35, Vi du
32, va Hop chét X, va d6 phoi nhiém duoc dung chiu 1én nhit duogc xac dinh dua trén
cac quan sat su viéc dién ra bao gém dau hiéu 1am sang, khoi Iwong co thé, va su tiéu thu
thirc an. Hop chit dugc dung lidu luong qua dudng miéng mot 1an mdi ngdy, & chudt
Sprague-Dawley. Khodng phoi nhidm tinh dugc tir 46 phoi nhiém duge dung chiu ¢ chudt
tuong quan v6i dd phoi nhiém hitu hiéu & md hinh ghép ngoai lai & chu6t dugc bao cao

trong Bang 2.
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Béang 2
Tile AUC
Do phoi .
'~ (P9 phoi nhiém
nhiém ’
. . ' duoc dung chiu
Két qua vé hiéu qua & chudt tir nghién ctru ghép | duoc dung ,
‘ 16n nhat &
ngoai lai chiu 16n )
, chudt/do phoi
nhat & ~ ‘
nhiém htru hi€u
chuodt
& chuot)
Tuyén tién ligt
Viduy AML (SKM-1)
(LNCaP) AUC ,
- - AML | Tuyén
Lieu Liu (ng* giv/mi) S
AUC AUC . (SKM | tién liét
luong luong (licu
(ngtgio %TGI | (ug*gio %I GI -1) | (LNCaP)
(mg/ (mg/ luong)
/ml) /ml)
kg) kg)
27,5
Vidu35 | 0,84 4,7 74 1,1 4,7 64 (30 32x 25x
mg/kg)
69,2
Vidu 32 5 9,4 76 12,6 30 60 " (30 14x 5,5x
mg/kg)
Hop chat 0,725
1,2 1 76 1,2 1 64 0,6x 0,6x
X (1 mg/kg)

CAn hiéu rdng phan mo ta chi tiét néu trén va cac vi du kém theo chi d€ minh hoa

va khong nhim lam gi6i han pham vi cla sang ché, ma dwgc xéac dinh chi bang cac yéu

cAu bao ho kém theo va dang twong dwong ctia chung. Cac thay dbi va cai bién khac nhau

d6i voi cac phwong an duge boc 16 1a rd rang doi véi ngudi c6 hiéu biét trung binh trong

linh vuc. Cac thay doi va cai bién nay, bao gdm nhung khong chi gi6i han ¢ céc thay doi

va ci bién vé ciu trac hoa hoc, phan tir thé, dan xuét, hop chat trung gian, tong hop, ché

pham va/hodc phuong phép sit dung theo sang ché, c6 thé duoc tao ra ma khong nam

ngoai pham vi ctia sing che. Tat ca céc tai liéu cong bo, bang sang che, va don sang che
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dwoc vién din ¢ ddy chi dugc két hop dé tham khao dén toan bd nodi dung cua ching vi

bat ky muc dich nao.
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YEU CAUBAO HO

1. Hop chét N-ety1-4—[2-(4-ﬂ0-2,6-dimetylphenoxy)-5-(2-hydr0xypr0pan-2-yl)phenyl]-
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit, hoac mubi  dugc

dung cua no.
2. Hop chat N—ety1-4-[2-(4-ﬂ0-2,6-dimetylphenoxy)-5-(2-hydroxypropan-2-yl)phenyl]—
6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-2-carboxamit.
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