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(57) Sang ché dé cap dén hop chat c6 cong thirc I hodc chat dong phan lap thé,
chat hd bién, chat déng vi bén hodc mudi duoc dung cua chung. Cac hop chét
nay 1a cac chat trc ché kinaza c6 tiém nang hiru ich trong diéu trj cac bénh co thé
diéu tri, chang han nhu bénh ung thu. Sang ché ciing dé cap dén dugc pham
chtra hop chat co cong thirc I hodc chat dong phan 1ap thé, chit hd bién, chat

dong vi bén hoac mudi dugc dung cua ching; va chat mang dugc dung.
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Linh vye k§ thuit cia sang ché

Séng ché dé cap dén hop chat di vong m6i ¢6 thé dong vai trd lam chét tre ché
kinaza duoc didu chinh bai tin hidu ngoai bao (ERK). Sang ché ciing dé cap dén dugce
pham, chura it nhat mot trong sd cac hop chét nay, cling nhu phuong phap st dung it
nhat mot trong sé céc hop chét nay trong diéu tri bénh dugc didu bién boi ERK, chang
han nhu bénh ung thu.

Tinh trang k§ thuit cia sang ché

Téng tin hidu ndi bao Ras-Raf-Mek-Erk dugc biét dén 13 mddun tin hidu trung
tAm ma truyén tin hiéu ting sinh, tin hiéu sy séng, tin hi¢u phat trién va tin hiéu biét
hoa vao bén trong t€ bao tir thu thé tyrosin kinaza dugc hoat hoa (RTK) chéng han nhu
ho ErbB, PDGF, FGF va VEGF (Sebolt-Leopold, J. S. va Herrera, R., Nat. Rev.
Cancer, 41:937-947, 2004; Kolch, W., Nat. Rev. Mol. Cell Biol., 61:827-837, 2005).
Truc tin hiéu nay bao gém protein Ras, Raf, Mek (protein kinaza dugc hoat hoda boi tac
nhan gdy phin bao) va protein Erk (kinaza dugc didu chinh bang tin hidu ngoai bao)
tAt ca déu c6 mat & dang chét déng phén c6 do twong déng cao. Protein Ras (vi du, H-
Ras, N-Ras va K-Ras) 1a GTPaza 21 kDa dugc hoat héa & vi tri gén cua mién kinaza
noi bao cia RTK. Raf kinaza (vi du, RafA, RafB va RafC) la chét tac dong xudi dong
trung gian cta Ras, dugc hoat hoa bing cach gin két v6i Ras nap GTP. Raf kinaza
phosphoryl hoa Mek (Mekl va Mek2) trén hai gbc serin lién k& gin nhau, S218 va
$222 trong truong hop ctia Mek1. Mek 1a theroin/tyrosin kinaza c6 tinh dac hiéu kép
ma phosphoryl hoa gbc threonin va tyrosin ndm trong motip TXY cua Erk, ¢ d6 T la
threonin, Y 1a tyrosin va X la axit amin bét ky. Protein Erk (Erkl va Erk2), cling duoc
biét 14 MAPK (protein kinaza dugc hoat hoéa boi tic nhan gy phéan bao), la
serin/threonin kinaza ma phosphoryl héa nhiéu hon 100 protein bao twong xudi dong
va protein huéng nhdn ma tham gia vao cac qua trinh té bao chang han nhu phén chia,
tang sinh, di chuyén va chét theo chu trinh (Yoon, S. va Seger, R., Growth Factors,
24:21-44, 2006). Céc qué trinh phosphoryl héa nay vé co ban 1a diéu bién, thuong 1a
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kich thicbh, hoat dong ctia protein dich va ¢ thé lam thay ddi manh mé tinh trang sinh
Iy cia té bao.

Su hoat héa bénh 1y ctia con duong truyén tin hiéu tdng Ras-Raf-Mek-Erk duoc
biét dén d& giai thich cho khia canh co ché ctia hdu hét cac bénh ung thu, 161 loan chirc
ning mién dich va tinh trang bénh ly viém qué mirc & ngudi. Su hoat hoa con duong
truyén tin hiéu c6 thé xay ra 1a do két qua cua sin sinh tu tiét hodc can tiét phdi tir
RTK du thita hodc su hoat héa co dinh ciia thu thd bé mit té bao boi dot bién hodc
biéu hién qué muc hogc phd bién hon 1a théng qua dot bién thém chuc nang cta thanh
vién ho B-Raf va Ras. Dang gdy bénh ung thu cta Ras duogc bao cao 1a lién quan dén
30% tdng s6 bénh ung thu & ngudi. Dot bién trén K-Ras xay ra v6i 90% bénh ung thu
tuy va voi tor 25% dén 50% bénh ung thu két-truc trang, bénh ung thu budng trimg
dich nhay va bénh ung thu phé)i té bao khong nho, trong khi dot bién trén H-Ras
thuong xay ra v6i bénh ung thu bang quang, bénh ung thu thin va bénh ung thu tuyén
giap va dot bién N-Ras dugc tim thdy trong u héc séc t6, bénh ung thu bidu mo té bao
gan va bénh ung thu mau ac tinh (Adjei, A., J. Natl. Cancer Inst., 93:1062-74, 2001;
Aviel-Ronen, S., et al, Clin Lung Cancer, 8:30-8, 2006). bot bién B-Raf xay ra voi tr
66% dén 70% u hic séc 16 &c tinh, 70% bénh ung thu tuyén giap thé khong nhu, 35%
khéi u huyét thanh budng trimg cap do thip cling nhu 1 hang loat cac bénh ung thu
khéc bao gdm, vi du, bénh ung thu két-truc trang, bénh ung thu tuyén giap, bénh ung
thu phdi, bénh ung thu vi va bénh ung thu budng trang (Thomas, N., Melanoma Res,
16:97-103, 2006; Singer, G., et al, J. Natl. Cancer Inst., 95:484-6, 2003; Brose, M., et
al, Cancer Res., 62:6997-7000, 2002).

Su trc ché hoat dong cta con duong truyén tin hiéu Ras-Raf-Mek-Erk dang
duge chi trong trong viée phat hién thudc, dac biét la trong didu tri bénh ung thu
(Sebolt-Leopold, J., Oncogene, 19:16564-6599, 2000). Chét e ché phén tr nho B-Raf
va Mek .cﬂho théy kha nang tc ché hiéu qua su bién dbi t& bao duge dicu tiét boi Ras va
Raf, su hoat héa Erk va cac qua trinh phu thudc, su ting sinh t& bao in vitro, sy phat
trién khédi u in vivo (Mallon, R., et al,, Mol. Cancer Ther., 31:755-762, 2004; Sebolt-
Leopold, J., Curr. Pharm. Des., 101:1907-1914, 2004; Sebolt-Leopold J. va Herrera,
R., Nat. Rev. Cancer, 41:937-947, 2004). Minh ching hiéu qua ldm sang cua nhiéu
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chét ttc ché phan tir nho Raf va Mek trong cac bénh ung thu khac nhau tao ra su cong
nhan cudi cling vé tinh huéng dich ctia con duong truyén tin hiéu nay dé didu tri bénh

ung thu (Crane, E. va Wang, K., Topics Anti-Cancer Res., 2:63-94, 2013).

Vi trf xu6i dong nhét dinh cua protein Erk trong tang truyén tin hiéu Ras-Raf-
Mek-Erk, su (¢ ché cta Erk cé thé tao ra chién lugc thay thé dé didu bién giam hoat
doéng con duong nay. Nhu vdy, c6 co sé manh m& dé phat trién chit e ché phan tir
nho Erk 1am chat didu tri phd rong cac loai bénh ung thu & nguoi cd ngudn gbe tir, vi
du, tir ndo, phdi, rudt két, vi, da day, tuy, ddu va cd, thuc quan, ving thn, than, budng
trimg, da, tuyén tidn liét, tinh hoan, phu khoa hodc tuyén giap. Ngoai ra, chét e ché
Erk c6 thé cling dugc st dung dé didu tri, vi du, r6i loan ting sinh qua muc khong phai
bénh ung thu (vi du, chimg ting san lanh tinh & da, chung tai phat hep, ching phi dai
tuyén tién liét lanh tinh), bénh viém tuy, bénh than, ching dau, bénh lién quan dén su
tao mach hodc sinh mach, bénh viém cép tinh hodc man tinh (vi du, bénh viém da
khép dang thép, bénh xo vita dong mach, bénh viém rudt), bénh vé da (vi du, bénh vay
nén, eczema va bénh cimg bi), bénh dai thio duodng, bénh vong mac do dai thao
duong, bénh vdng mac & tré so sinh, be¢nh thoai hoa diém vang lién quan dén tudi tac,
bénh hen, chimg séc nhidm khuan, bénh duge didu tiét boi té bao B, bénh phoi tac

nghé&n man tinh (chronic obstructive pulmonary disease - COPD).
Ban chét k§ thuit cia sang ché

Séang ché dé xut hop chit c6 cong thire I:

0
2 R% R3
//—X R
NN N
=x' s -2,
HN RS R° R

RE )

hoac chét d@)ng phén lap thé, chit hd bién, chét déng vi bén hoic mudi duge
dung cua ching, trong d6 R!, R% R3, RY, R’, RS, L1, L2, X! va X? duge dinh nghia

trong ban mo ta nay.
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R! duoc chon tur nhom duoc thé tuy y duoc chon tir C1-C6 alkyl, C3-C8
xycloalkyl, C4-8 xycloalkenyl, heteroxyclyl tir 4 dén 8 canh no hodc chua no chira tir 1
dén 2 nguyén tir khac loai duoc chon tt N, O va S lam thanh phﬁn vong, aryl,
heteroaryl chta tur tir 1 dén 3 nguyén ti khéac loai duoc chon tr N, O va S lam thanh
phin vong va trong d6 phan tir thé tiry y cho R 1a tir 1 dén 4 phdn tir thé doc lap dugce
chon tir D, halo, -OH, Oxo, CN, N3, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, C1-
C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl, heteroxyclyl tur 4 dén 8 canh
chira tir 1 dén 2 nguyén ti khac loai doc 1ap duge chon tr N, O va S lam thanh phén
vong, —COsR7, -C(O)N(R®* R™), -C(=NR)N(R% R®), -C(O)R’, -S0p2R", -
SO(=NRR!, -SO1oN(R? R®), N(R32 R®), -N(R®¥)C(O)R'?, N(R3*)C(=NR)RY, -
N(R®)S012R ", N(R)C(O)N(R32R), N(R3)C(=NR’)N(R¥R?), N(R3)SO-
N(RSR®) va -N(R¥)CO2R', trong d6 R7, R®, R8 va R8 doc 1ap 1a H va C1-C4 alkyl
tuy ¥ duoc thé bing 1 dén 3 nhom de 1ap duoc chon tir D, halo, OH, NHz, NHMe va
NMes; R? doc 1ap dugce chon tir H, CN, OH, C1-C4 alkyl va C1-C4 alkoxy; R0 1a C1-
C4 alkyl tily ¥ duoc thé bang 1 dén 3 nhém doc 1ap duoe chon tir D, halo, OH, NH,
NHMe va NMe», va hai phan tir thé trén cung nguyén tir cacbon hodc nguyén t
cacbon lién k& R! ¢6 thé tuy ¥ gin v&i nhau dé tao ra vong co tur 5 dén 6 canh ma vong
nay co thé no hodc thom va tuy y chua tir 1 dén 2 nguyén tir khac loai duge chon tu N,
O va S v ¢6 thé tlry ¥ duge thé bang 1 dén 2 nhoém doc 1ap duge chon tir D, Me, halo,
OH, oxo, C1-C4 alkoxy, NHz, C1-C4 alkylamino va di(C1-C4 alkyl)amino;

R? duogc chon tir aryl va heteroaryl chira tir 1 dén 3 nguyén tt khac loai duoc
chon tir N, O va S lam thanh phan vong, trong d6 R? tuy y duoc thé bang 1 dén 3 phan
tir thé doc 1ap duge chon tir D, halo, -OH, =O, CN, N;, CF3, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl,
heteroxyclyl tu 4 dén 8 canh chira tr 1 dén 2 nguyén tir khac loai dugc chon tir N, O
va S lam thanh phan vong, ~CO2RM, -C(O)N(R!22 RI?Y), -C(=NRI)N(R!22 R'?), -
C(OR!, -SOgsRM, _SO(=NR®)RY, -SO1aN(R!2 RI2)  N(R!Z2 RI%),
N(R!2%)C(O)R!, N(R?%)C(E=NRPRY, NR?HS012RM, N(R2)C(O)N(R'2R 12, -
N(R!Z%)C(=NRP)N(R!?R!?), N(R29S01oN(R1ZR ) va N(R"ZHCO2R™; trong do
RI RI22 RI2 va RI2¢ doc 1ap duge chon tir H va C1-C4 alkyl tuy y duoc thé bang 1
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dén 3 nhom doc 1ap duoc chon tir D, halo, OH, NHa, NHMe, NMe; va C1-C4 alkoxy;
R!3 doc lap duoc chon tir H, CN, OH, C1-C4 alkyl va C1-C4 alkoxy; R* 1a C1-C4
alkyl tiy v duoc thé bing 1 dn 3 nhém doc 1ap duge chon tir D, halo, OH, NHy,
NHMe, NMe; va C1-C4 alkoxy;

R3 duoc chon tr H, D va F;

R* duoc chon tt H, D, F va C1-C4 alkyl tiy ¥ duoc thé bang 1 dén 3 phan tir
thé doc 1ap dugc chon tir D, halo, -OH, =0, CN, N3, —CO4R'5, -C(O)N(R'68 R16%), -
C(=NRN(R!® RI?) -C(O)R'S, -SO02R', -SO(=NR')R', -SO1oNR'® RI®), -
N(R16a Rléb), _N(R16a)c(o>R15, -N(Rlsa)C(ZNR”)RU, -N(Rma)SOl.zRIS, _
N(RIGC)C(O)N(RMaRléb)’ _N(R16C)C(:NR17)N(R16aR16b)’ _N(RIGC)SO 1_2N(R16aR16b) va -
N(R!6%)CO,R®; trong d6 R'S, R16%, R va R'6¢ dgc 1ap duge chon tir H va C1-C4 alkyl
thy v duoc thé bing 1 dén 3 nhém ddc 18p duge chon tir D, halo, OH, NHz, NHMe,
NMe; va C1-C4 alkoxy; R doc 1ap duge chon tir H, CN, OH, C1-C4 alkyl va C1-C4
alkoxy; R'® 1a C1-C4 alkyl tuy y dugc thé bang 1 dén 3 nhém doe 14p duge chon tir D,
halo, OH, NH, NHMe, NMe, va C1-C4 alkoxy;

RS va R® doc¢ 1ap duoc chon tir H va nhém duoc thé tiy y dugc chon tir C1-C4
alkyl, C3-C6 xycloalkyl va heteroxyclyl tir 4 dén 6 canh no ho#c chua no chura tir 1
dén 2 nguyén tir khac loai dugc chon tir N, O va S lam thanh phan vong; trong d6 phan
tir thé tiy ¥ cho RS va R® 1 tir 1 dén 3 phan tir thé ddc 1ap duge chon tir D, halo, -OH,
C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, C1-C4 haloalkoxy va C3-C6
xycloalkyl;

R2 va R* c6 thé tuy ¥ tao vong dé tao ra vong C5-C6 xycloalkyl bd sung hoic
vong di vong cé tu 5 dén 6 canh chira tir 1 dén 2 nguyén tu khéc loai duge chon tir N,
Ovas;

RS va RS ¢6 thé tly ¥ tao vong dé tao ra vong C3-C6 xycloalkyl, vong di vong
c6 tir 4 dén 6 canh chita tir 1 dén 2 nguyén tt khac loai duogc chon tr N, O va S;

1! dwoc chon tir lién két, -C(R1%*R'P)-, -C(O)NR>- va -C(R19*RP")NR?-, trong
d6 R1% RI% va R doc 1ap dugce chon tir H va C1-C4 alkyl, mdi trong s6 chung tuy ¥
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duwoc thé bing 1 dén 3 nhém doc 1ap duge chon tir D, halo, OH, NHz, NHMe, NMe: va
C1-C4 alkoxy;

L2 dwoc chon tir lién két va -C(R*R?™®)-, trong d6 R*'* va R*!® doc lap duoc
chon tir H vi C1-C4 alkyl tiry ¥ duoc thé bing 1 dén 3 nhém ddc lap duoe chon tir D,
halo, OH, NHa, NHMe, NMe;, -OPOsHz va C1-C4 alkoxy;

X! duoc chon tir CR22 va N trong d6 R** duge chon tir H, halo, CN va C1-C3
alkyl;

X2 duoc chon tr CR? va N; trong d6 R*?* duge chon tir H, halo, CN va C1-C3
alkyl.

Séng ché d8 xuét duge pham, chira hop chét c¢6 cong thirc I hodc chét dong
phan lap thé, chit hd bién, chit dong vi bén hodc mudi dugce dung ctia chung duoc bde

16 trong ban md ta nay va chit mang dugc dung.

Sang ché m6 ta phuwong phap e ché hoat dong cua Erk bao gbém buédc cho
protein Erk tiép xuc voi lugng hitu hiéu ctia hop chét c6 cong thuce I hodc mubi dugc

dung ctia ching dugc bde 10 trong ban mo ta nay.

Sang ché mo ta phuong phép didu trj bénh c6 thé didu tri bing viéc tic ché Erk
cua bénh nhén, bao g@)m bude dung lugng hiru higu cua hop chét ¢ cong thire T hodc
mudi duoc dung ctia chung dugc boc 10 trong ban mo ta nay cho bénh nhan can diéu

tri.

Sang ché mé ta phuong phap diéu tri bénh ¢ thé diéu tri bang viéc e ché Erk
cta bénh nhan, bao gdm budc dung luong hitu hi¢u ctia duoc pham chira hop chét co
cong thuc I hodc mudi duoc dung ctia ching duge bde 16 trong ban mo ta nay va chét

mang duge dung cho bénh nhén can didu tri.

Sang ché mo ta phuong phap didu tri bénh ung thu cho bénh nhén, bao gdm
bude ding luong hitu hiéu ctia duoc phém chtra hop chit c6 cong thuc I hodc mudi
duoc dung cta chung duoc boc 16 trong ban mo ta nay va chit mang dugc dung cho
bénh nhan can diéu tri. Theo mot ) phuong an, bénh ung thu 1 bénh ung thu rudt Két,
bénh ung thu da day, bénh bach cdu, u lympho, u hic sac to hodc bénh ung thu tuy.
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Sang ché mo ta phuong phap diéu tri bénh viém cho bénh nhén, bao gbém budc
dung lugng hitu hiéu cta duge pham chira hop chét c6 cong thirc 1 hodc mubi dugc
dung cta ching duoc bdc 19 trong ban mo ta nay va chit mang dugc dung cho bénh
nhén cin didu tri. Theo mdt sb phuong an, bénh viém 1& bénh viém da khop dang thap,

bénh vay nén hodc eczema.

Séng ché mo ta viée sit dung hop chét c6 cong thire T hodc mudi duoe dung ctia
ching dé didu ché thudc trong didu tri bénh dép tmg véi sy tc ché Erk, chang han nhu
bénh ung thu hodc bénh viém. Theo mot sb phuong 4n, bénh ung thu la bénh ung thu
rudt két, bénh ung thu da day, bénh bach cau, u lympho, u hic sic t6 hoic bénh ung
thu tuy. Theo mot s6 phuong 4n, bénh viém 1a bénh viém da khop dang thap, bénh vay

nén hodc eczema.

Séng ché @& xuét hop chét c6 cong thirc I va phén nhém cta cong thire I duge
md ta trong ban mo ta nay, cling nhu mubi duge dung cta cac hop chit nay va tat ca
cac chat déng phan 14p thé (bao gdm chat ddng phan khong d6i quang va chét dong
phan d6i quang), chat hd bién va chit dugc lam giau chit dong vi ctia chiing (bao gbém
chét thé doteri). Hop chat theo sang ché ciing chta mubi ctia hop chit ¢ cong thire I
(hoic cong thirc phu ctia n). Cac hop chat nay ¢6 the duoc sir dung dé diéu tri tinh
trang bénh ly dap ung vai uc ché ERK, ching han nhu céc tinh trang bénh ly duoc mo
t4 trong ban mo ta nay va dé st dung trong didu ché thube dé didu tri céc r6i loan nay.
Duogc phim va phuong phép dugc md ta trong ban mé ta nay cling co thé duoc sur
dung v6i hodc dugce bao ché vé&i chét cling diéu tri khac; vi du, hop chét c6 cong thirc
va cong thicc phu cua nd ¢ thé duoc str dung véi hodc duge bao ché v6i chét e ché

ctia B-RAF va cac chat diéu tri khac nhu dugc md ta trong ban md ta nay.

Séang ché dé xuét phuong phép didu ché hop chit c6 cong thuc I cling nhu 1a
cac hop chét trung gian chinh hitu ich trong diéu ché hop chit theo sang ché.

Nhu duoc st dung trong ban md ta nay, cac tir, cum tu va ky hiéu sau duoc du
dinh c6 ¥ nghia nhu dugc néu dudi ddy, ngoai trir nglt canh ma ching duoc str dung
theo quy dinh khac. Céc tu viét tit va thudt ngit sau ddy c6 nghia duoc chi ra trong

sudt ban mo ta nay.
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M35 ta chi tiét sang ché
Cac dinh nghia sau ddy duoc sir dung trir khi ngit canh khac duoc dé xuét hodc

chi ra mgt cach rd rang;:

Gach ngang (“-”) ma khong ndm gitta hai chit cai hodc ky hig¢u duge sir dung aé
chi diém gén cta phan tir thé. Vi du, -CONRaRy duge gan thong qua nguyén tu

cacbon.

Trir khi ¢6 quy dinh khac mét cach 18 rang, viée su dung céc thudt ngit chi so it

v thuét ngit tuong tu chi mot hoge nhiéu hon mét.

Thuat ngit “halogen” hodc “halo” & trong ban md ta nay chi flo (F), clo (Cl),
brom (Br) hoic iot (I). Nhém va gbc duge thé halogen, chang han nhu alkyl duge thé
bing halogen (haloalkyl) c6 thé 1a halogen héa mdt lan, nhieu 1An hogc mdi lan. Clo va
flo 12 cac vi du vé& phan tir thé halo trén nhém alkyl hogc xycloalkyl, trir khi ¢6 quy
dinh khac; flo, clo va brom thuong dugce su dung, vi dy, trén nhom aryl hodc

heteroaryl, trir khi ¢6 quy dinh khac.

Thuét ngit “nguyén tir khac loai” hodc “cac nguyén tir khac loai” duge st dung
& trong tan mo ta ndy chi nguyén tir nito (N) hodc oxy (O) hodc luu huynh (S), cu thé
14 nito hodc oxy cu thé, trix khi c6 quy dinh khac

Thuét ngit “tily ¥~ hodc “mot cach tuy y” duoc st dung & ddy c6 nghia la su
kién hodc truong hop dugc mo ta co thé xay ra hodc ¢6 thé khéng xay ra sau d6 va
phin mb ta bao gdm céc truong hop khi su kién hodc truong hop xay ra va truong hop
khi ching khéng xay ra. Vi du, “alkyl tily ¥ duge thé bing X” bao gdm ca “alkyl
khong duoc thé bang X va “alkyl duoc thé bang X”. Puoc hiéu bai nguoi co hiéu biét
trung binh trong linh vuc ndy, tuong tmg véi nhom bét ky chira mot hodc nhiéu phan
tir thé, cac nhom nay khong duoc du dinh dé dua vao viée thé hodc mau thé bat ky
khong thuc té vé mat khong gian, khong kha thi v& mat tbng hop hodc von d3 khong
bén trong nudc & nhiét do phong trong thoi gian it nhét 1a du dai dé duoc dung lam
duoc chat. Khi c6 mat nhidu phdn tir thé, cac phan tir thé duoc lya chon mot cach doc
lap trlr khi c¢6 quy dinh khéc, vi vAy khi c6 mat 2 hodc 3 phan tir thé, vi du, thi cac
phin tir thé nay c6 thé gidng nhau hodc khic nhau.
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Theo mot b phuong an, “dugc thé b?mg it nhAt mot nhém” chi mot hydro trén
nguyén tir hogc nhém duge chi dinh duge thay thé bang mot lwa chon tir nhom cta
phin tir thé dwge x4c dinh. Theo mot s6 phuong an, “dugc thé bang it nhat mét nhém”
chi hai hydro trén nguyén tir hoac nhom duge chi dinh doe lap duoc thay thé bang hai
Ia chon tir nhom clia phan tit thé dugc xéc dinh. Theo mot sé phuong an, “dugc thé
béng it nhaAt mdt nhém” chi ba hydro trén nguyén tir hodc nhém dugc chi dinh ddc 1ap
duogc thay thé bang ba lya chon tir nhom clia phan ti thé dugc xac dinh. Theo mot sb
phuong an, “dugc thé béng it nhdt mot nhém” chi bdn hydro trén nguyén tir hodc
nhom duoc chi dinh doc 1ap duoc thé béng bdn lua chon tir nhém cua phﬁn tir thé duoc
x4c dinh.

Thuét ngft "alkyl" ¢ trong ban mé ta nay chi nhém hydrocacbon dugc chon tur
nhém hydrocacbon no mach thang hoic mach nhanh c6 dén 18 nguyén ti cacbon,
chang han nhu tir 1 dén 12, ching han nita nhu tir 1 dén 8, chang han hon nfta nhu tir 1
dén 6 nguyén tr cacbon. Vi du tiéu biéu vé alkyl bao gbm, nhung khong gidi han 6,
metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, iso-
pentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-dimetylpentyl, 2,3-dimetylpentyl, n-
heptyl, n-octtyl, n-nonyl, n-dexyl va céc alkyl tuong tu.

Akyl duge thé 1a nhém alkyl chira mdt hode nhiéu phén tir thé vao vi tri ciia
nguyén tir hydro cta alkyl khong duoc thé, chiang han nhu mdt, hai hodc ba phén t
thé hodc tir 1 dén 4 phan tir thé, 1én dén s6 lugng hydro c6 mit trén nhom alkyl khong
dwoc thé. Phan tir thé thich hop cho nhém alkyl, trir khi ¢6 quy dinh khac, ¢6 the duoc
chon tir halogen, D, CN, oxo, hydroxyl, C1-C4 alkxoy dugc thé hoic khong dugc thé,
C3-C6 xycloalkyl dugc thé hoac khong dugc thé, heteroxycloalkyl tir 3 dén 7 canh
duoc thé hoic khong duge thé chira 1 hodc 2 nguyén tur kh;ic loai duge chon tu N, O
va S lam thanh ph?ln vong, aryl duogc thé hoac khong duoc thé, heteroaryl dugc thé
hoac khong duoc thé chtra tir 1 dén 3 nguyén tir khac loai duge chon tr N, O va S lam
thanh phan vong, amino, -NH(C1-C4 alkyl), -N(C1-C4 alkyl), -S(=0)02(C1-C4
alkyl), -S(=NR)(=0) (Cl-C4 alkyl), -C(=0)(C1-C4 alkyl), -C(=NOH)(C1-C4 alkyl), -
CO,H, -COy(C1-C4 alkyl), -S(=0)12NHa, -S(=0)12NH(C1-C4 alkyl), -S(=0)12N(Cl1-
C4 alkyl)y, -CONHz, -C(=O)NH(C1-C4 alkyl), -C(=O)N(C1-C4 alkyl), -

9
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C(=NOH)NH(C1-C4 alkyl), -OC(=0)(C1-C4 alkyl ), -NHC(=0)(C1-C4 alkyl ), -
NHC(=NOH)(C1-C4 alkyl ), -NH(C=O)NHx, NHC(=0)O(C1-C4 alkyl), -
NHC(=O)NH(C1-C4 alkyl), NHC(E=NOH)NH(C1-C4 - alkyl), -NHS(=0)12(C1-C4
alkyl), -NHS(=0)12NHz va -NHS(=0)12NH(C1-C4 alkyl); trong d6 phén tir thé cho
C1-C4 alkoxy duoe thé, C3-C6 xycloalkyl duoc thé, heteroxycloalkyl tir 3 dén 7 canh
duoc thé, aryl duge thé va heteroaryl dugc thé 16n dén ba nhom ddc 1ap duoc chon tir
halogen, D, CN, C1-C4 alkyl, C1-C4 haloalkyl, oxo, hydroxy, C1-C4 alkoxy, amino, -
NH(C1-C4 alkyl), -N(C1-C4 alkyl). Phan t& thé cho nhém alkyl, trir khi c6 quy dinh
khéc, bao gém, vi du, halogen, CN, oxo, hydroxy, C1-C4 alkoxy, C3-C6 xycloalkyl,
phenyl, amino, -NH(C1-C4 alkyl), -N(C1-C4 alkylp, C1-C4 alkylthio, C1-C4
alkylulfdhyl, -C(=0)(C1-C4 alkyl), -COH, -CO2(C1-C4 alkyl), -OC(=0)(C1-C4 alkyl
), -NHC(=0)(C1-C4 alkyl) va -NHC(=0)O(C1-C4 alkyl).

Thuét ngit “alkoxy” ¢ trong ban mé ta nay chi nhém alkyl mach thang hozc
mach nhanh chura tur 1 dén 18 nguyén tir cacbon dugc gén nho cAu oxy chéng han nhu
metoxy, etoxy, pPropoxy, iSOpropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-
pentyloxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, 3-metylpentoxy va
cac alkoxy tuong tw. Thong thuong, nhém alkoxy chua tur 1 dén 6 nguyén tur cacbon,

phd bién hon 1 tir 1 dén 4 nguyén tir cacbon, dugc gén nho cAu oxy.

“Alkoxy duogc thé” 12 nhém alkoxy chita mot hoéc nhiéu, chéng han nhu mot,
hai hogc ba phan ti thé nim trén phan alkyl cta alkoxy. Trur khi ¢6 quy dinh khac,
phan tir thé thich hop dugc chon, vi du, tir cac phin tir thé dugc liét ké ¢ trén cho
nhém alkyl, ngoai trir hydroxyl va amino khong thuong c¢6 mat trén cacbon ma dugc

gén truc tip véi oxy cua nhom alkoxy duoc thé.

Thuat ngit "alkenyl" & trong ban m6 ta nay chi nhém hydrocacbon dugc chon tr
nhém hydrocacbon mach thang hogc mach nhanh, chia it nhit mdt lién két doi C=C
va ¢6 tir 2 dén 18, ching han nhu tir 2 dén 6 nguyén tir cacbon. Vi du vé nhém alkenyl
6 thé duoc chon tir nhém etenyl hogc vinyl (-CH=CHy), prop-1-enyl (-CH=CHCH3s),
prop-2-enyl (-CH,CH=CH,), 2-metylprop-1-enyl, buta-1-enyl, buta-2-enyl, buta-3-
enyl, buta-1,3-dienyl, 2-metylbuta-1,3-dien, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-

4-enyl va hexa-1,3-dienyl. Diém gén c6 thé nim trén cacbon chua no hodc cacbon no.
10
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“Alkenyl duoc thé” 1a nhom alkenyl chita mdt hodc nhiéu phén tit thé vao vi tri
ctia nguyén tir hydro ctia nhom alkenyl chua dugc thé, ching han nhu mot, hai hoac ba
phin tir thé hogc tir 1 dén 4 phan tir thé, lén dén s6 luong hydro ¢6 mt trén nhém
alkenyl chua duge thé. Trir khi ¢6 quy dinh khac, phan tir thé thich hop duoc chon, vi
du, tir céc phan tir thé dugc 1iét ké & trén cho nhom alkyl.

Thuét ngit "alkynyl" & trong ban mo ta nay chi nhom hydrocacbon duoc chon
i nhom hydrocacbon mach thing hodc mach nhanh, chita it nhit mot lién két ba C=C
va c6 tir 2 dén 18, ching han nhu tir 2 dén 6 nguyén tir cacbon. Vi du vé nhém alkynyl
bao gébm nhém etynyl (-C=CH), 1-propynyl (-C=CCHj3), 2-propynyl (propargyl, -
CHzCEC’H), 1-butynyl, 2-butynyl va 3-butynyl. Piém gin co thé ndm trén cacbon

chua no hoac cacbon no.

“Alkynyl dugc thé” 1a nhom alkynyl chira mét hozc nhiéu phan t thé vao vi tri
ctia nguyén tit hydro cta alkynyl khong duoc thé, chang han nhu mot, hai hoac ba
phin tir thé hodic tir 1 dén 4 phin tir thé, 1én dén s6 luong hydro 6 mdt trén nhom
alkynyl khong duge thé. Trir khi ¢6 quy dinh khac, phan tir thé thich hop duge chon, vi
du, tir ohc phén tir thé duoc liét ké & trén cho nhém alkyl.

~, C

Thuat ngit “alkylen" chi nhém alkyl héa tri hai c6 tir 1 dén 10 nguyén tir cacbon
va hai héa tri mé dé gin vé6i céc thanh phan phan ti khac. Hai thanh phin phan tir
duoc gan véi alkylen ¢6 thd ndm trén cing nguyén tir cacbon hodc trén cdc nguyén tir
cacbon khac nhau; do d6 vi du propylen la alkylen 3 cacbon ¢ thé duoc thé hai lan &
vi tri 1,1, thé hai 14n & vi tri 1,2 hodc thé hai in & vi tri 1,3. Trir khi ¢6 quy dinh khac,
alkylen chi gbe cb tir 1 dén 6 nguyén tir cacbon hogc tir 1 dén 4 nguyén tr cacbon. Vi
du tiéu bidu vé alkylen bao gdm, nhung khong gi6i han ¢, metylen, etylen, n-propylen,
iso-propylen, n-butylen, sec-butylen, iso-butylen, tert-butylen, n- pentylen,
isopentylen, neopentylen, n-hexylen, 3-metylhexylen, 2,2- dimetylpentylen, 2,3-
dimetylpentylen, n-heptylen, n-octylen, n-nonylen, n-dexylen va alkylen tuong tu.
“Alkylen dugc thé” 1a nhom alkylen chira mét hodc nhidu, ching han nhu mdt, hai
hogc ba phan tir thé; trir khi c6 quy dinh khac, phan tir thé thich hop dwoc chon, vi dy,
tir cac phan tir thé duoc mo ta thich hop cho nhoém alkyl.

11
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Tuong tu, “alkenylen” va “alkynylen” chi cac nhom alkylen 1an luot c6 lién két
d6i hodc lién két ba; cac nhom nay thuong ¢6 d dai tir 2 dén 6 va thuong tir 2 dén 4

nguyén tir cacbon va c6 thé duoc thé nhu da giai thich d6i voi nhom alkylen.

Thuét ngft “haloalkyl” chi alkyl nhu duoc dinh nghia & trén, ma duoc thé boi
mot hodc nhidu nhém halo nhu duoc dinh nghia & trén. Trir khi c6 quy dinh khac, phe‘?m
alkyl ctia haloalkyl ¢6 tir 1 dén 4 nguyén ti cacbon. Haloalkyl c6 thé 1a
monohaloalkyl, dihaloalkyl, trihaloalkyl hodc polyhaloalkyl bao gbm ca perhaloalkyl.
Monohaloalkyl c6 thé c6 mdt iot, brom, clo hodc flo trong nhém alkyl. Nhom
dihaloalkyl va polyhaloalkyl c6 thé c6 hai hodc nhidu nguyén tir halo gidng nhau hoic
két hop cac nhém halo khac nhau trong alkyl. Thong thuong, polyhaloalkyl chira 1én
dén 6 hodc 4 hodc 3 hodc 2 nhom halo. Vi du vé haloalkyl, nhung khong gi6i han &,
bao gbébm flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl,
pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl, diﬂoetyl, diflopropyl,
dicloetyl va diclopropyl. Perhalo-alkyl chi alkyl c6 tat ca ngﬁyén tir hydro duoc thay
thé bang nguyén t halo, vi dy, triflometyl. Vi du, nhém haloalkyl, trir khi c6 quy dinh
khac, bao gém nhom metyl va etyl duoc thé monoflo, diflo va triflo, vi du CF3, CF2H,
CFH; va CH2CFs.

Thuét ngfr “alkoxy" chi alkyl-O-, trong d6 alkyl dugc dinh nghia & trén. Vi du
tiéu bibu vé alkoxy bao gbm, nhung khong gi6i han ¢, metoxy, etoxy, propoxy, 2-
propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy va alkoxy tuong tu. Thong thuong,

nhém alkoxy c6 tir 1 dén 6 cacbon, phd bién hon 1a tir 1 dén 4 nguyén tr cacbon.

“Alkoxy duogc th&” 12 nhém alkoxy chira mdt hodc nhiéu, chéng han nhu mot,
hai hodc ba phan tit thé nim trén phan alkyl clia alkoxy. Trir khi ¢6 quy dinh khac,
phn tir thé thich hop dugc chon tir céc phan tir the duoc liét ké trén ddy cho nhom
alkyl, ngoai trir hydroxyl va amino thuong khong c¢6 mat trén cacbon ma dugc gan truc

tiép v6i oxy clia nhom “alkyl-O” duoc thé.

Nhu duoe sit dung trong ban md ta nay, thuat ngit “haloalkoxy” chi haloalkyl-
O-, trong d6 haloalkyl dugc dinh nghia & trén. Vi du tiéu biéu vé haloalkoxy bao gbm,

nhung khéng gi6i han &, flometoxy, diflometoxy, triflometoxy, triclometoxy, 2-
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cloetoxy, 2,2,2- trifloetoxy, 1,1,1,3,3,3-hexaflo-2-propoxy va haloalkoxy tuong tu.
Théng thuong, nhom haloalkyloxy co tir 1 dén 4 nguyén tir cacbon va lén dén ba

halogen, vi dy, nhém metoxy va nhom etoxy duoc thé bﬁng monoflo, diflo va triflo.

Thuét ngft "xycloalkyl" & trong ban m6 ta nay chi nhom hydrocacbon dugc
chon tir nhém hydrocacbon vong no va chua no mét phan chira tir 3 dén 20 nguyén tir
cacbon, chita nhém don vong va da vong (vi dy, hai vong va ba vong, admantanyl va
splroxycloalkly) Nhém mono-xycloalkyl 1a nhém hydrocacbon vong chira tir 3 dén 20
nguyén tir cacbon, chéng han nhu c6 tu 3 dén 8 nguyén tr cacbon, vi du vé xycloalkyl
don vong bao gdm, nhung khong giéi han o, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, xyclooctyl, xyclodecanyl, xyclodocecanyl va xyclohexenyl;
nhom bixycloalkyl bao gém bixycloalkyl c6 cdu ndi, bixycloalkyl dung hop va
spiroxycloalkyl. Bixycloalkyl c6 ciu ndi chuia vong xycloalkyl don vong ¢ d6 hai
nguyén tir cacbon khong Jidn ké nhau ctia vong don vong dugc lién két bang ciu
alkylen cua tir mot dén ba nguyén t cacbon bb sung (vi dy, nhém cdu nbi c6 dang -
(CH2)n-, ¢ d6nlal,2,3). Vidu ti€u biéu vé bixycloalkyl ¢6 cAu ndi bao gdm, ﬁhung
khong giéi han ¢, bixyclo[2.2.1]hepten, bixyc10[3.1.1]heptan, b>ixyclo[2.2.1]heptan,
bixyclo[2.2.2]octan, bixyclo[3.2.2]nonan, bixyclo[3.3. 1 ]nonan va bixyclo[4.2.1]nonan,
v.v. Bixycloalkyl dung hop chia vong xycloalkyl don vong duogc dung hop voéi
phenyl, xycloalkyl don vong hoac heteroaryl don vong. Bixycloalkyl dung hop tiéu
biéu bao gdm, nhung khong gidi han &, bixyclo[4.2.0] octa-1,3,5-trien, 2,3-dihydro-
1H-inden, 6,7-dihydro-5H- xyclopenta[b]pyridin, 5,6-dihydro-4H-
xyclopenta[b]thiophen va decahydronaphtalen, v.v. Spiroxycloalkyl chira hai hé vong

don vong ma clng chia sé nguyén tir cacbon dé tao ra hé vong hai vong.

Spiroxycloalkyl tiéu biéu bao gdém, nhung khong gidi han &, \f{, \;OO, V.V.
Nhom xycloalkyl hai vong, vi du, c6 tix 7 dén 12 nguyén tir cacbon, mono-xycloalkyl
hodc bixycloalkyl dugc gin vao gbc phan ttr gbe nho nguyén tir cacbon bét ky c6 trong
vong xycloalkyl. Nhom trixycloalkyl bao gdm trixycloalkyl c6 cAu ndi duoc st dung &
trong ban md ta nay chi 1) vong bixycloalkyl ¢ cau ndi ¢ d6 hai nguyén tir cacbon
khong lién ké nhau cua vong bixycloalkyl ¢6 cAu néi duoc lién két bang cau alkylen
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ctia tr mot dén ba nguyén tir cacbon bd sung (tirc 13, nhom clu ndi c6 dang -'(CHz)n—, 4
d6 n 1a 1, 2, 3) hodc 2) vong bixycloalkyl dung hop & d6 hai nguyén tir vong khong
chia sé trén mdi vong duoc lién két bang cau alkylen ctia tit mot dén ba nguyén tir
cacbon b sung (vi du, nhom ciu ndi ¢6 dang -(CHo)n-, 6 do n la 1, 2, 3), trong do,
“yong bixycloalkyl dung hop” chi vong mono-xycloalkyl dung hop véi vong mono-
xycloalkyl. Vidu v& nhom trixycloalkyl ¢6 cAu nbi bao gdbm, nhung khong gidi han &,

admantany] <g@ ), gﬁ . Trixycloalkyl c6 ciu ndi, nhu dugc st dung & day,
duge gan vao gbc phan tir gbc nho nguyén tir vong bét ky. Nguyén tir vong duge md ta
chi cu thé nguyén tir cacbon nam trén khung vong. Xycloalkyl ¢6 thé no hodc ¢ it
nhét mot lién két doi (te 1a, chua no mot phan), nhung khong lién hop hoan toan va
khong thom, nhu dang thom duge dinh nghia ¢ trén. Xycloalkyl ¢6 thé dugc thé bang

it nhat mot nguyén tir khac loai dugc chon, vidy, tr O, S va N.

“Xycloalkyl dugc thé” 1a nhom xycloalkyl dugc thé bang 1 dén 3 (mdt, hai, ba)
hozc nhiéu hon ba phan tir thé, 1én dén sd lugng hydro trén nhom khong dugc thé.
Thong thudng, xycloalkyl dugc thé c6 tir 1 dén 4 hoge tir 1 dén 2 phén tir thé. Tri khi
¢6 quy dinh khéc, cac phan tir thé thich hop duge chon, vi du, tir cdc phén tir thé dugc
liét ké & trén cho nhom alkyl.

Thuét ngit “heteroxycloalkyl,” "heteroxyclyl," hoac “di vong” & trong ban md
ta nay chi “xycloalkyl” dugc dinh nghia trén day voi it nhéit don nguyén tir cacbon ctia
vong duge thay thé bing nguyén tir khéc loai doe lap duoc chon tir O, N va S.
Heteroxyclyl chira, vi du, 1, 2, 3 hodc 4 nguyén tr khac loai va N, C hoac S ¢c6 thé doc
lap dugc oxy hoa.trong hé vong c6 vong. Nguyén tir N con ¢6 thé duoc thé dé tao ra
amino bac bdn hodc mudi amoni. Piém gin ctia heteroxyclyl c6 thé nim trén nguyén
ttr khac loai hodc cacbon. “Heteroxyclyl” ¢ trong ban md ta cling chi vong dang vong
cacbon no hodc chua no mot phfin ¢6 tir 5 dén 7 canh chua it nhit mot nguyén tir khac
loai dlIO'C chon, vi du, tir N, O va S (vong di vong) dugc dung hop véi xycloalkyl 5, 6,
hodc 7 canh vong thom dang vong cacbon hoac di vong, véi didu kién 1a diém gin
nim trén vong di vong khi vong di vong duoc dung hop véi vong thom dang vong
cacbon va diém gan nay co thé nim trén xycloalkyl hodc vong di vong khi vong di
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vong dugc dung hop véi xycloalkyl. “Heteroxyclyl” & trong ban m6 ta cling chi vong
x04n béo chira it nhat mdt nguyén tir khic loai duge chon, vi dy, tr N, O va S. Cac
vong ndy c6 thé no hodc c6 it nhit mdt lién két doi (vi du, chua no mot phén).
Heteroxyclyl c6 thé dugc thé bang, vi du, oxo. Diém gén c6 thé 1a cacbon hoic nguyén

tr khac loai. Heteroxyclyl khong phai 1a heteroaryl nhu duge dinh nghia ¢ trén.

Vi du vé di vong bao gdm, nhung khong gidi han &, pyrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperidinyl, piperazinyl, pyranyl, morpholinyl, oxiranyl,
aziridinyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, dithietanyl, dihydropyridinyl,
tetrahydropyridinyl, thiomorpholinyl, thioxanyl, homopiperazinyl, hofnopiperidinyl,
azepanyl,  oxepanyl,  thiepanyl,  oxathianyl,  dioxepanyl, oxathiepanyl,
oxaazepanyldithiepanyl, thiazepanyl va diazepan, dithianyl, azathianyl, oxazepinyl,
diazepinyl,  thiazepinyl,  dihydrothienyl,  dihydropyranyl, dihydrofuranyl,
tetrahydrofuranyl, tetrahydrothienyl,  tetrahydropyranyl, tetrahydrothiopyranyl,
indolinyl, dioxanyl, pyrazolinyl, dithianyl, dithiolanyl, pyrazolidinylimidazolinyl,
pyrimidinonyl, 1,1-dioxo-thiomorpholinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabixyclo[4.1.0Theptanyl va azabixyclo[2.2.2]hexanyl. Di vong dugc thé cling bao
gém hé vong dugc thé bang mot hodc nhiéu gdc oxo, chéng han nhu piperidinyl N-
oxit, morpholinyl-N-oxit, 1-oxo-1-thiomorpholinyl, 1,1-dioxo-1-thiomorpholinyl,

H
N

D B 55 QRO Q i Ha

N7 N

z/\——/ 2 <NH ;gNH = NH EN ;\ 7 E/ @NH @

“Heteroxyclyl duoc thé” 12 nhom heteroxyclyl doc 1ap duoc thé bang 1 dén 5

>

phén tr thé (chang han nhu mot hodc hai hodc ba) duoc chon tir cac ph?m tr thé duoge
md ta & trén thich hop cho nhom alkyl, trir khi ¢6 quy dinh khac.

Thuat ngit "aryl" chi nhém hydrocacbon thom ¢6 tu 5 dén 15 nguyén t& cacbon
trong phin vong. Thong thudng, aryl chi nhom duge chon tir vong thom 5 va 6 canh,
vi du, phenyl; hé vong hai vong ching han nhu hé vong hai vong c6 tir 7 dén 12 canh

trong do it nhit mot vong la dang vong cacbon va thom, duge chon, vi du, tu
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naphtalen, indan va 1,2,3,4-tetrahydroquinolin; va hé vong ba vong chéng han nhu hé
vong ba vong co tir 10 dén 15 canh, trong do it nhat mét vong 1a dang vong cacbon va

thom, vi du, floren.

Theo mot s6 phuong &n, nhém aryl dugc chon tir vong thom dang vong cacbon
5 va 6 canh dugc dung hop véi xycloalkyl hodc vong di vong 6 tir 5 dén 7 canh (nhu
dugc dinh nghia trong phan “heteroxyclyl” hoac “di vong” dudi day) tiy y chura it nhét
mot nguyén tir khac loai duoc chon, vi du, tir N, O va S, véi diéu kién 1a diém gén nam
trén vong thom dang vong cacbon khi vong thom dang vong cacbon nay dugc dung
hop véi vong di vong va diém gan nay c6 thé nam trén vong thom dang vong cacbon
hodc nim trén nhém xycloalkyl khi vong thom dang vong cacbon dugc dung hop v6i
nhom xycloalkyl. Cac gbc hoa tri hai dugce tao ra tlr dAn xuét benzen dugc thé va b
hoa tri tu do & nguyén tir vong dugc goi la gbc phenylen dugc thé. Céc gbc hoa tri hai
thu duoc tir gbc hydrocacbon da vong héa tri mot co dudi la "-yl" bang cach loai bd
mdt nguyén tir hydro tir nguyén tir cacbon ¢ hoa tri tw do duoc dat tén bang cach
thém "-iden" vao tén cua gbc mdt hda tri twong ung, vi dy, nhom naphtyl c6 hai diém
gin duqé goi 14 naphtyliden. Tuy nhién, aryl khong bao gdm hogc trung ldp theo cach
thitc bat ky v6i heteroaryl, duoc dinh nghia riéng ré dudi day. Do 4o, néu mot hodc
nhiéu vong thom dang vong cacbon dugc dung hop v6i vong thom di vong (vi du,
heteroaryl nhu duogc dinh nghia dudi day), hé vong tao thanh 12 heteroaryl, khong phai
aryl, nhu dugc dinh nghia & trén.

“Aryl dugc thé” 1a nhom aryl c6 mot hoac nhiéu phan tir thé nam trén vong aryl
thay thé cho nguyén tr hydro ma nam trén aryl khong duoc thé, thong thuong tir 1 dén
5 ph?m tr thé, duoc chon tir cac phﬁn tir thé duoc md ta & trén thich hop cho nhém
alkyl, trir khi ¢6 quy dinh khéc.

Thuét ngit "heteroaryl” & trong ban mo ta nay chi nhom duoc chon tu vong don
vong, thom ¢6 tir 5 dén 7 canh chtra it nhat mot nguyén tir khac loai, vi du, tir 1 dén 4
hoic , theo mdt sé phuong 4n, tir 1 dén 3, nguyén tir khac loai, duge chon, vi du, tir N,
O va S, véi cac nguyén tir con lai ciia vong la cacbon; vong hai vong co tur 8 dén 12
canh chua it nhat mot nguyén tir khac loai, vi duy, tir 1 dén 4 hoac , theo mot sb phuong

an, tu 1 dén 3 hoac , trong cac phuong an khac, 1 hoic 2 nguyén tir khac loai, duoc
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chon, vi du, tr N, O va S, v6i cac nguyén tir con lai clia vong la cacbon va trong do it
nhit mét vong thom va it nhit mot nguyén tir khéc loai c6 mit trong vong thom va voi
diém gan ndm trén vong bat ky va niam trén cacbon hodc nguyén tir khac loai bat ky;
va vong ba vong ¢6 tir 11 dén 14 canh chira it nhat mot nguyén tir khéc loai, vi dy, tur 1
dén 4 hoa}c theo mdt s6 phuong én, tu 1 dén 3 hodc , trong cac phuong an khéc, 1 hoac
2 nguyén tr khac loai, dugc chon, vi du, te N, O va S, véi cdc nguyén tr con lai cta
vong la cacbon va trong do it nh4t mot vong 1a thom va it nh4t mot nguyén tr khac

loai ¢6 mat trong vong thom va véi diém gan nam trén vong bat ky.

Theo mdt s phuong an, nhém heteroaryl bao gbém vong thom di vong ¢ tlr 5
dén 7 canh duoc dung hop véi vong xycloalkyl ¢6 tir 5 dén 7 canh. D6i voi sy dung
hop nay, hé vong heteroaryl hai vong trong do6 chi mdt trong s6 cic vong chua it nhét
mot nguyén ti khac loai, diém ghn c6 thé nam trén vong di thom hogc nam trén vong

xycloalkyl.

Theo mét sb phlicrng 4n, nhom heteroaryl bao gdm vong thom di vong ¢6 tlr 5
dén 7 canh duoc dung hop v6i vong aryl co tr 5 dén 7 canh. B4i voi sy dung hop nay,
hé vong heteroaryl hai vong trong dé chi mot trong s6 cac vong chira it nhét mot
nguyén tir khac loai, diém gan c6 thé nim trén vong di thom hoac nam trén vong aryl.

Vidu khﬁng gidi han bao gbm quinolinyl va quinazolinyl.

Theo mét s6 phuong 4n, nhém heteroaryl bao gdm vong thom di vong ¢6 tlr 5
dén 7 canh dugc dung hop véi mot vong thom di vong khac co tir 5 dén 7 canh. Vi du
khong gidi han bao gbém 1H-pyrazolo[3,4-b]pyridinyl va 1H-pyrolo[2,3-b]pyridinyl.

Khi téng s6 lugng nguyén t&t S va O trong nhém heteroaryl vuot qua 1, thi cac
nguyén tir khac loai nay khong nim lién k& véi nguyén tir khac loai khac. Theo mot s6
phuong an, tdng sb luong nguyén tr S va O trong nhém heteroaryl khong nhiéu hon 2.
Theo mét s6 phuong 4n, tdng sb luong nguyén tu S va O trong di vong thom khong

nhiéu hon 1.

Vi du vé nhoém heteroaryl bao gém, nhung khong gi6éi han &, pyridyl,
cinnolinyl, pyrazinyl, pyrimidinyl, imidazolyl, imidazopyridinyl, isoxazolyl, oxazolyl,

thiazolyl, isothiazolyl, thiadiazolyl, tetrazolyl, thienyl, triazinyl, benzothienyl, furyl,
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benzofuryl, benzoimidazolyl, indolyl, isoindolyl, indolinyl, phtalazinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, pyrolyl, triazolyl, quinolinyl, isoquinolinyl, pyrazolyl,
pyrolopyridinyl (chdng han nhu 1H-pyrolo[2,3-b]pyridin-3-yl), pyrazolopyridinyl
(ching hah nhu 1H-pyrazolo[3,4-b]pyridin-3-yl), benzoxazolyl (chang han nhu
benzo[d]oxazol-6-yl), pteridinyl, purinyl, 1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-
oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolyl, 1-thia-2,4-diazolyl, 1-thia-
2,5-diazolyl, 1-thia-3,4-diazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphtyridinyl, furopyridinyl,
benzothiazolyl (ching han nhu benzo[d]thiazol-6-yl), indazolyl (chang han nhu 1H-
indazol-5-yl) va 5,6,7,8-tetrahydroisoquinolin.

“Heteroaryl dugc thé” 12 nhém heteroaryl 6 mot hoac nhidu phin tir thé nam
trén vong heteroaryl thay thé nguyén tir hydro ma nam trén heteroaryl khong duoc thé,
thuong 1a 1, 2 hodc 3 phén tir thé, duoc chon tir céc phﬁn tir thé duoc md ta & trén thich
hop cho nhom alkyl, trit khi c6 quy dinh khac.

Hop chit duge boc 1§ trong ban md ta ndy c6 thé chira tam bét d6i xng va do
d6 c6 thé ton tai dudi dang chét dong phan dbi quang. Khi hop chit duoc boc 10 trong
ban mb ta niy cb hai hodc nhiéu tim bat dbi ximg, ching c6 thé tOn tai thém dudi dang

chét ddng phan khong d6i quang. Chit dong phan d6i quang va chét ddng phan khong

d6i quang ndm trong 16p rong hon cla chit ddng phan 1ap thé. Duoc biét dén trong

linh vuc k¥ thuat lam thé nao dé didu ché dang hoat dong vé mit quang hoc, chéng han
nhu bing céch phén tich vét liéu hodc bing cach tong hop bat dbi xtng. Tét ca cac
chit ddng phan lap thé ¢6 thé nay vé co ban 1a chét dong phan d6i quang hoa tan tinh
khit, hdn hop raxemic cta chung, cing nhu 1a hon hop chit ddng phan khong déi
quang dugc du dinh dugc bao gbm. Tt ca cac chit dong phén lap thé ctia hop chét
duoc boc 16 trong ban md ta nay hodc mudi duge dung ctia chiing dugc dy dinh duoc
bao gém. Trir khi c6 quy dinh khéc, viée dé cap dén mot chit ddng phan dp dung cho
bét ky chét ddng phan c6 thé. BAt c& khi nao thanh phan chit ddng phan khong dugc
dinh 13, thi tit ca céc chét déng phan c6 thé déu dugc bao gom.
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Khi cac hop chat dugc boc 16 trong ban md ta ndy chia lién két dbi olefinic, trur
khi c6 quy dinh khéc, lién két doi ndy c6 nghia la bao gom ca cac chét ddng phan hinh
hoc E va Z.

“Mubi duoe dung” bao gbm, nhung khong giéi han o, mubi cua axit vd co,
duoc chon, vi du, tir hydroclorua, phosphat, diphosphat, hydrobromua, sulfat, sulfinat
va nitrat; cling nhu la mudi cua axit hitu co, duoc chon, vi du, tir malat, maleat,
fumarat, tartrat, suxinat, xitrat, lactat, metansulfonat, p-toluensulfonat, 2-
hydroxyetylsulfonat, benzoat, salixylat, stearat, alkanoat ching han nhu axetat va mudi
cua HOOC-(CH2)n-COOH, trong d6 n duoc chon tr 0 dén 4. Tuong tu, vi du vé cation

duogc dung bao g@)m, nhung khong gidi han &, natri, kali, canxi, nhom, lithi va amoni.

Ngodi ra, néu hop chét duge boc 1§ trong ban md ta nay thu duge dudi dang
mudi cong axit, thi bazo tu do ¢ thé thu duoc bang cach bazo hoa dung dich mubi
axit. Nguoc lai, néu san phém 13 bazo tu do, thi mubi cong, chéng han nhu mudi cong
duoc dung, co thé duoc san xuAt bz‘vmg cach hoa tan bazo tu do trong dung mdi hitu co
thich hop va xt 1y dung dich véi axit, theo quy trinh thong thuong dé didu ché mudi
cOng axit tr hop chit bazo. Nguoi ¢6 hiéu biét trung binh trong linh vuc nhén biét
duoc cac phuong phap tbng hop khéc nhau cé thé dugc st dung ma khong can thir
nghiém qua nhidu dé didu ché mudi cong duge dung khong doc.

“Vige didu tri,” “didu tri” hodc "sy diéu tri" hodc “sy lam gidm” chi viéc su
dung it nhat mét hop chit hodc it nhét mot chat ddng phan 1ap thé ctia nd, néu co, hoic
it nhat mot mudi duoc dung ciia chiing duge boce 16 trong ban mo ta nay cho bénh nhan

can diéu tri, vi du, bénh ung thu.

Thuét ngit "lwgng hitu hiéu" chi luong cta it nhit mot hop chit hozc it nhét mot
chit ddng phan 1ap thé ctia no, néu cd, hoic it nhat mot mudi duoc dung ctia nd duge
boc 16 trong ban mé ta nay hiéu qua dé "diéu tri," duge dinh nghia & trén, bénh hodc

roi loan cho doi tugng.

Khi thuat ngit “khoang” dugc st dung dé thay dbi gia tri s8, n6 c6 nghia 1a
phuong sai bang 5% gia tri s6. Khi thuat ngit “khoang” dugc st dung @8 thay d6i

khoang s6, n6 c6 nghia 1a phuong sai bang 5% cho gi6i han dudi va gidi han trén.
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Céc phuong an khac nhau cua sang ché duoc mo ta trong ban md ta nay. Nhén
thdy ring cac du hiéu dic trung trong mdi phuong an c6 thé két hop véi céc dau hiéu
dic trung khac dé tao ra cac phuong 4n khac cla sang ché. Cac phuong 4n dugc danh

s6 du6i day 1a cac phuong an tiéu biéu clia sang che.

Phuong an 1. Sang ché @& xut hop chit c6 cong thue I:

2 R4 R3
//'—X R
S 74 N
=x s -2,
HN R® R° R
\

AN ()

hoidc chit ddng phan 1ap thé, chit hd bién, chat dong vi bén hodc mubi duoc
dung ctia chung, trong d6 RY, R%, R3, R*, R?, RS, L, 1.2, X! va X? dugc dinh nghia &
t_rén. |

R! dugc chon tir nhém duge thé thy y dugc chon tir C1-C6 alkyl, C3-C8
xycloalkyl, C4-C8 xycloalkenyl, heteroxyclyl co tu 4 dén 8 canh no hodc chua no
chira tir 1 dén 2 nguyén tir khac loai dugc chon tir N, O va S lam thanh phﬁn vong,
aryl, heteroaryl chira tr 1 dén 3 nguyén tir khac loai duge chon tr N, O va S lam thanh
phin vong va trong d6 phan tir thé tiry ¥ cho R' 1a tir 1 dén 4 phin tir thé doc 1ap duoc
chon tir D, halo, -OH, Oxo, CN, N3, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, C1-
C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl, heteroxyclyl ¢6 tir 4 dén 8
canh chua tu 1 dén 2 nguyén tt khac loai doc 1ap duoc chon t N, O va S lam thanh
phin vong, —CO2R’, -C(O)N(R?® R®), -C(=NR*)N(R%* R®), -C(O)R’, -SOp2R!, -
SO(=NRR!?, -SO12N(R® R®), -N(R¥ R®), NR3)C(O)RY, -N(R*)C(=NR?)R", -
N(R¥)S012R 1, “N(R®)C(O)N(R32R), N(R8)C(=NR?)N(R*R*), N(R3)SO1-
JN(RERE) va -N(R®*)CO,R, trong d6 R7, R%, R® va R¥ doc lap la H hodc C1-C4
alkyl tuy y duoc thé bing 1 dén 3 nhom doc 1ap dugc chon tu D, halo, OH, NHo,
NHMe va NMey; R? doc 14p duge chon tir H, CN, OH, C1-C4 alkyl \;é C1-C4 alkoxy;
RI0 13 C1-C4 alkyl tiy ¥ dugc thé bing 1 dén 3 nhom doe lap duoc chon tir D, halo,
OH, NH,, NHMe va NMey; va hai phan ttr thé trén cling nguyén tir cacbon hodc cac
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nguyén tir cacbon lién k& caa R! ¢6 thé tuy y duogce gén véi nhau dé tao ra vong tur 5
dn 6 canh ma c6 thé 1a no hodc thom va tiy ¥ chia tir 1 dén 2 nguyén tir khac loai
duoc chon tir N, O va S va ¢6 thé tiy ¥ duoc thé bang 1 dén 2 nhom déc 1ap duoc chon
tt D, Me, halo, OH, oxo, C1-C4 alkoxy, NHz, C1-C4 alkylamino va di(C1-C4

alkyl)amino ;

R? duoc chon fir aryl va heteroaryl chira tir 1 dén 3 'nguyén tir khéc loai duoc
chon tir N, O va S lam thanh phin vong, trong d6 R? dugc thé tuy ¥ bang 1 dén 3 phan
tir thé doc 1ap duge chon tix D, halo, -OH, =O, CN, N3, CF3, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl,
heteroxyclyl c6 tur 4 dén 8 canh chura tur 1 dén 2 nguyén ttr khéc loai duge chon tur N,
O va S lam thanh phan vong, -CO2R'!, _C(O)N(R!z R!?"), -C(=NRP)N(R'* RI1%Y), -
C(O)R', -SOpsRM, -SO(=NRP)R™, SO1aN(R22 R, N(R!Z2 R,
NR2HC(0)R!, -NR2H)C(=NRR!, N(R29S0; 2R, N(R29C(O)N(RI22R 2, -
N(R'29)C(=NRP)N(R?2R %), N(R!29)S01oN(R122R %) va N(R?*)CO,RM; trong do
RI!, RI22 R1% y3 R doc lap duoce chon tir H va C1-C4 alkyl tuy y duoc thé bang 1
dén 3 nhom doc 1ap duge chon tir D, halo, OH, NHz2, NHMe, NMe; va C1-C4 alkoxy;
R!3 doc lap duoc chon tir H, CN, OH, C1-C4 alkyl va C1-C4 alkoxy; R 1a C1-C4
alkyl tuy y duogc thé bang 1 dén 3 nhém ddc 1ap duoc chon tir D, halo, OH, NHo,
NHMe, NMe; va C1-C4 alkoxy;

R3 duoc chon tr H, D va F;

R* duoc chon tir H, D, F va C1-C4 alkyl ty ¥ duge thé bang 1 dén 3 phén tu
thé doc 1ap duge chon tix D, halo, -OH, =0, CN, N, —CO,RY, -C(O)N(R6? R16P) -
C(=ENR'7)N(R!* R -C(O)R', -SO02R'S, -SO(=NR!MR'8, -SO1N(R!®* RI®Y), -
N(RI62 RIS, NRICO)RY, N(RHC(=NRITR,  -NR%)SO1RY, -
N(R'®)C(O)N(RIER 160, N(RI69)C(=NRI)N(RIER ), N(R#9)SO; oN(RIR 1) va -
N(R'6%)CO2R 8; trong d6 R, R162, R16® va R doc lap duge chon tir H va C1-C4 alkyl
tuy y dugc thé béng 1 dn 3 nhom ddc 1ap duge chon tir D, halo, OH, NH, NHMe,
NMe; va C1-C4 alkoxy; R!7 déc 1ap duge chon tir H, CN, OH, C1-C4 alkyl va C1-C4
alkoxy; R'8 1a C1-C4 alkyl tiy ¥ duoc thé bing 1 dén 3 nhom dde 1ap duoce chon tir D,

halo, OH, NH,, NHMe, NMe; va C1-C4 alkoxy;
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R3 va R doc lap duge chon tir H va nhom duge thé tuy y duoc chon tir C1-C4
alkyl, C3-C6 xycloalkyl va heteroxyclyl tu 4 dén 6 canh no hodc chua no chira tir 1
dén 2 nguyén tir khac loai duge chon tr N, O va S lam thanh phan vong; trong do6 phan
tir thé tiy ¥ cho RS va RS 1a tir 1 dén 3 phan tir thé doc 14p dugc chon tix D, halo, -OH,
C1-C4 alkyl, C1-C4 alkoxy, CI1-C4 haloalkyl, C1-C4 haloalkoxy va C3-C6
xycloalkyl;

R2 va R* c6 thé tuy ¥ tao vong dé tao ra vong C5-C6 xycloalkyl bd sung hoic
vong di Vbng c6 tir 5 dn 6 canh chua tur 1 dén 2 nguyén tr khéc loai duge chon tir N,
Ovas;

RS va RS c6 thé tly ¥ tao vong dé tao ra vong C3-C6 xycloalkyl, vong di vong
6 tir 4 dén 6 canh chira tir 1 dén 2 nguyén t&r khac loai dugc chon tr N, O va S;

1! dwoc chon tir lién két, -C(R'9*R!*")-, -C(O)NR*- va -C(R12R1P")NR?"-, trong
@6 R1% R va R doc lap duoc chon tir H va C1-C4 alkyl, mdi trong s6 chung tiy
duoc thé béng 1 d&n 3 nhém doc 14p duge chon tix D, halo, OH, NH», NHMe, NMe; va
C1-C4 alkoxy;

1.2 duoc chon tir lién két va -C(R?'*R?!®)-, trong d6 R*'* va R doc 1ap duge
chon tir H va C1-C4 alkyl tuy y dugc thé béng 1 dén 3 nhém doc 1ap duge chon tir D,
halo, OH, NHa, NHMe, NMe,, -OPOsH» va C1-C4 alkoxy;

X! duoe chon tir CR?22 va N; trong d6 R??* duoc chon tir H, halo, CN va C1-C3
alkyl; |

X2 duoc chon tir CR? va N;; trong d6 R??* duoc chon tir H, halo, CN va C1-C3
alkyl.

Phuong én 2. Hop chét theo phuong 4n 1 hodc mubi duoc dung cta no, trong
do X' va X2 1aN. |

Phuong an 3. Hop chét theo phuong 4n 1 hodc mudi duge dung cua nd, trong
d6 X! 1a CH va X? 1a CR??, trong d6 R** dugc chon tir H, halo, CN va C1-C3 alkyl.

Phuong an 4. Hop chét theo phuong 4n 1 hodc mubi duoc dung cta no, trong
d6 X! 1a N va X2 1a CR??, trong d6 R?? dugc chon tir H, halo, CN va C1-C3 alkyl.
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Phuong 4n 5. Hop chit theo phuong 4n tur 1 dén 4 hodc mudi duoc dung cua
chung, trong d6 R! dugc chon tir phenyl, pyridin, pyridon, pyrazin, pyridazin, pyrazol,
triazol, tetrazol, thiazol, oxazol, imidazol, isothiazol, isoxazol, furan, 1,2,5-oxadiazol
(furazan) va thiophen, mdi trong s6 chiing tlly y duoc thé bang mot hodc hai nhom doc
lap duoc chon tir Oxo, D, halo, CN, hydroxy, C1-C4 alkoxy, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6-xycloalkyl.

Phuong an 6. Hop chét theo phuong 4n tir 1 dén 5 hodc mudi duge dung cua
chiing, trong d6 R! dugc chon tir R', trong d6 R'* duge chon xyclobutyl, xyclopentyl,
xyclohexyl, xyclohexenyl, tetrahydropyran, dihydropyran, tetrahydrofuran, oxetan,
azetidin, pyrolidin,  piperidin,  piperazin,  morpholin, tetrahydrothiopyran
(thiaxyclohexan) Vé. tetrahydrothiofuran (thiaxyclopentan), mdi trong s6 ching tuy ¥
duoc thé b?lng mot hodc hai nhém ddc 1ap duoc chon tir Oxo, D, halo, CN, hydroxy,
C1-C4 alkoxy, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkof;y, C3-C8 xycloalkyl, -COOR?, -SO2R** -N(R** R>Y), -N(sta)C(O)R24, -
N(RZ"HS0R¥, -N(R**)COOR?, -CON(R*R*P) va -SOzN(sta R¥Y), trong d6 mdi
R2, R2% v R2 doc lap duge chon tir H va C1-C4 alkyl; R** 1a C1-C4 alkyl.

Phuong an 7. Hop chét theo phuong an bét ky tir 1 dén 6 hodc mudi duoc dung
cta chung, trong d6 R? la phenyl va tiy y dugc thé 1én dén ba nhém doc 14p duoc chon
tir halo, D, CN, C1-C4 alkoxy, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy, C3-
C6 xycloalkyl, -SR, -SOR%, N(R? R?), -N(R?"*)C(O)R* va -SON(R*"™ R?™), trong
do mdi R2™ va R2™ doc 1ap duge chon tir H, C1-C4 alkyl va C1-C4 haloalkyl; R?6 1a
C1-C4 alkyl. |

Phuong 4n 8. Hop chit theo phuong 4n bét ky tir 1 dén 7 hogc mubi dugc dung
ctia chung, trong d6 R? 1a thiophen, thiazol, pyridin, pyrimidin, pyrazin hodc pyridazin
va tuy y duoc thé 1én dén ba nhom doc 1ap duoc chon tit D, halo, CN, C1-C4 alkoxy,
C1-C4 alkyl, C1-C4 haloalkyl, CI1-C4 haloalkoxy, -SOR®E, NR*®* R*™), -
N(R¥%)C(O)R? va -SON(R¥? R¥P), trong d6 mdi R?%2 va R?® doc 1ap duge chon tur
H, C1-C4 alkyl va C1-C4 haloalkyl; R?* 1a C1-C4 alkyl.

Phuong an 9. Hop chét theo phuong an tur 1 dén 8 hodc mudi duge dung cua
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chung, trong d6 R 1a H, L' va L* la céc lién két; va R* 1a metyl hoac etyl va tuy y
duoc thé béng flo, amino, hydroxy, metylamino, etylamino, dimetylamino, -

OP(0)(OH),, metoxy hodc etoxy.

Phuong an 10. Hop chét theo phuong an tir 1 dén 8 hoac mubi duge dung cta
chiing, trong d6 L! va L? 1a cac lién két; R3 va R*1a H hoic D.

Phuong an 11. Hop chét theo phuong 4n tir 1 dén 8 hodc mudi duge dung cta

ching, trong d6 L! 1a -C(O)NH-.

Phuong an 12. Hop chét theo phuong 4n 1, ¢ cong thirc IA:
R22b 0O

NN T N

RU T aA)

trong d6 R! 1 phenyl, pyridin, pyrimidin, triazin, pyrazol, imidazol, isoxazol,
isothiazol, oxazol, oxadizol, triazol hodc thiazol, ma c6 thé duoc thé 1én dén hai nhém
ddc lap dugc chon tu D, F, Cl, Br, CN, Me, Et, Pr, i-Pr, xyclopropyl, butyl, isobutyl,
sec-butyl, t- butyl, CH2F, CHF2, CF3, MeO, EtO, i-PrO, PrO, BuO, t-BuO, s-BuO, i-
BuO, OCFs, -O(xycloproyl), -(CH2)20H, -(CH2)20OMe, -(CH2)C(OH)CH20H, -
(CH2)2NHSO2NHo, -C(OH)(CH3)3, -O(CHz):0H, -O(CH2).OMe, -
O(CH2)C(OH)CH20H va -O(CH2);NHSO>NHo>,

hodc R! 1a nhém xycloalkyl hodc nhom di vong khong thom chiang han nhu
xyclopentyl, xyclohexyl, tetrahydropyranyl (vi du, 4-tetrahydropyranyl), 3-oxetanyl, 3-
hodc 4- piperidinyl, 4- hodc 3- piperidin-2-onyl, 3- hodc 4-thiaxyclopentan, 3-
thiaxyclohexan, 3- tetrahydrofuran va nhém tuong tu, trong do6 luu huynh cua vong co
thé dugc oxy hoa dén trang thai oxy héa sulfoxit hodc sulfon va mdi trong sb cac vong
nay co thé duoc thé béng 1 dén 3 nhom doc 1ap duge chon tir D, F, Cl, CN, amino,
NHMe, NMes, Me, Et, i-Pr, xyclopropyl, NHSO:Me, NHCOMe, Oxo, OH, OMe, -
CH,0H va CF3. Xyclohexyl dugc thé hai 14n & vi tri 1,4 ¢6 thé c6 dang hoa hoc lap thé
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tuong dbi hodc cis hodc trans gilta cac nhom géan & vitri 1 va 4, vi du, huéng tuong d6i
trans gitta cac nhom nay;

trong d6 R? 14 phenyl, pyridin hoac thienyl, tuy y duoc thé bang 1 dén 2 nhom
doc 1ap duoc chon tr D, amino, halo, CFs, CN, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
haloalkyl, C1-C4 haloalkoxy, -COOR?, -SO.R3!, -N(R32 R3?), -N(R¥2%)C(O)R?, -
SON(R322 R32%) va -N(R¥2%)SO,R?, trong d6 mdi R, R** va R3?® @oc 1ap duoe chon
tir H va C1-C4 alkyl; R3!'1a C1-C4 alkyl;

R* duoc chon tir H, D va -CHaR*, trong d6 R* duoc chon tx H, -OH, F, -NHo>, -
NHMe, -NMe, -OP(O)(OH), va —-OMe;

RS va R® doc 1ap duge chon tir H va nhom duoc thé tuy v dugc chon tir C1-C4
alkyl; trong d6 phan tix thé ty ¥ cho R¥va R®la tir 1 dén 3 phén tr thé doc lap dugc
chon tir D, halo, -OH, C1-C4 alkoxy, C1-C4 haloalkoxy; trong d6 RS va RE ¢6 thé tuy
y tao vong dé tao ra vong C3-C6 xycloalkyl hodc vong di vong c6 tir 4 dén 6 canh
chtra tir 1 dén 2 nguyén tt khac loai dugc chon tr N, O va S;

trong d6 R??* duoc chon tir H, halo va C1-C3 alkyl;

hodc muoi dugce dung cta chung.

Phuong an 13. Hop chét theo phuong 4n 1, c6 cong thirc IB:

R22b o)
/
N \ 4 | N-—\
>:N S R2
HN R® R°
51
R (B)

trong d6 R!, R, RS, R® va R?? dugc dinh nghia theo phuong an 12.

Phuong an 14. Hop chét theo phwong én 1, c6 cong thic IC:
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R' (10

tréng do6 R3? duoc chon tir H, D va -CH2R*, trong d6 R* duoc chon tt H va Cl1-
C4 alkyl;

trong d6 R3* dugc chon tir H, D va -CHzR*, trong do R* dugce chon tir H,

_OH, F, -NH,, -NHMe, -NMe, -OP(O)(OH), vi ~OMe;

trong d6 Z 1a O hodc 2H;

trong d6 R!, R, R3, RS va R?® dugc dinh nghia theo phuong an 12.

Phuong an 15. Hop chét theo phwong an 1, ¢6 cong thue ID:
R22b e
/
NWN
>:N S Z1
HN R® R® 4 \>—R35
\R1 _22
(ID) i

trong d6 R33 va R doc 1ap duge chon tir H, F, CN, -CF3, OMe, OCF3, SMe va
nhém duoc thé tiy ¥ duoc chon tir C1-C4 alkyl, C3-C6 xycloalkyl va C1-C4 alkoxyl;
trong d6 phan tit thé thy y 1a tir 1 dén 3 phan tir thé doc 1ap duogc chon tir halogen;

trong d6 Z! va 72 doc 1ap dugc chon tir CH va N;
trong d6 R, R5, RS va R?? dugc dinh nghia theo phuong an 12.

Phuong an 16. Hop chét theo phuong an bat ky tir 12 dén 15 hodc mubi dugc

dung cuia chung, trong do R! duoc chon tir:
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R1D
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R'IA N\(N
R1B
_,-.r"“ R1C
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1D

P4
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N -
N R1AN‘N/’ N N R1A
R‘IA R‘]A
0 oL gic S R
Irr' R1C
—N —
I S X
R1A N\/\R‘IC N/\ /N R1B \ / R‘lB )—N
R1B 0 R‘ID R1D
~  RIiC ~  RIC PUN N
— — =N
N>_—§'R1D RBL N N )—R™ ;/ >
N N—4 N R8O
R1B R1D R1B

trong d6 mdi R doc 1ap dugc chon tr H, Me, Et, propyl, isopropyl,

xyclopropyl, butyl, t- butyl, sec-butyl, isobutyl, CHoF, CF>H va CFs; trong d6 RI1B RIC

va RID doc 1ap duoc chon tix H, Me, Et, propyl, isopropyl, xyclopropyl, butyl, t- butyl,
sec-butyl, isobutyl, CH2F, CF.H, CF3, MeO, EtO, PrO, i-PrO, ¢-PrO, BuO, t-BuO, s-
BuO, i-BuO, OCF3, c-PrO, Me3(OH)C-, CN, Cl va F.

Phuong 4n 17. Hop chét theo phuong 4n 1, ma dugc chon tir cac hop chét va

mu6i duoc dung dudi day cta chung:

6,6-dimetyl-2-(2-(1-metyl-1 H-pyrazol-5-ylamino)pyrimidin-4-y1)-5-((2-

(triﬂdmetyl)pyridin-4-yl)metyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,

5-(3-clobenzyl)-6,6-dimetyl-2-(2-(1-metyl-1H-pyrazol-5-ylamino)pyrimidin-4-
y1)-5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,

6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-((6-

(triﬂometyl)pyridin—2-yl)metyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,

6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5 -((6-

(triﬂometyl)pyridin—3-yl)metyl)-5,6-dihydro-4H—thien0 [2,3-c]pyrol-4-on,

6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yDamino)pyrimidin-4-y1)-5-((4-

(triﬂometyl)thiazo1—2-y1)metyl)-5,6-dihydro-4H-thien0 [2,3-c]pyrol-4-on,

6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-((2-
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(triflometyl)pyrimidin-4-yl)metyl)-5, 6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
6,6-dimety1-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-((3-
(triflometyl)isoxazol-5-yl)metyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5 -(2-(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-(1-metyl-1 H-pyrazol-5-ylamino)pyrimidin-4-y1)-5-(1 -(2-
(triflometyl)pyridin-4-yl)etyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
(R)-6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1-
(2-(triflometyl)pyridin-4-yDetyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
(S)-6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1 -(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on.
6,5-dimetyl-2-(2-(1-metyl-1H-pyrazol-5 -ylamino)pyrimidin-4-yl)-5-(1-(4-
(triﬂometyl)thiazo1—2-y1)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on
(R)-6,6-dimetyl-2-(2-((1-metyl- 1H-pyrazol—S-yl)amino)pyrimidin—4-yl)—5-(1 -
(4-(triflometyl)thiazol-2-yl)etyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on
(S)-6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1 -(4-
(triﬂometyl)thiazol-2-yl)ety1)-5,6-dihydr0-4H-thieno [2,3-c]pyrol-4-on
(S)-5-(1-(3 -c1opheny1)-2-hydroxyety1)—6,6-dimetyl—2-(2-((1 -metyl-1H-pyrazol-
5-yl)amino)pyrimidin-4-yl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl- 1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5-(1-(6-
(triﬂometyl)pyridin—2-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1 -(2-
(triflometyl)pyrimidin-4-yl)etyl)-5 ,6-dihydro-4H-thieno[2,3-c|pyrol-4-on,
(S)-N-(1 -(3-clophenyl)-2-hydroxyety1)-2-(6,6-dimetyl-2-(2-((l -metyl-1H-
pyrazol-5 -yl)amino)pyrimidin-4-yl)-4-oxo-4H-thieno [2,3-c]pyrol-5(6H)-yl)axetamit,
N-((S)-1 -(3-clophenyl)—2-hydroxyetyl)-2-(6,6-dimety1—2-(2-((1 -metyl-1H-
pyrazol-S-yl)amino)pyrimidin-4-yl)-4-oxo-4H-thien0 [2,3-c]pyrol-5(6H)-
28
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vl)propanamit,

2-(6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-yl)-4-oxo-
4H-thienn|[2,3 -c]pyrol-S(6H)-y1)—N-((2-(triﬂometyl)pyridin-4—yl)metyl)axetamit, va

(S)-5-(2-((1-(3 -clophenyl)-Z—hydroxyetyl)amino)etyl)-6,6-dirnetyl-2-(2—(( 1-
metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5,6-dihydro -4H-thieno[2,3-c]pyrol-4-

on.

Phuong an 18. Duoc phim chtra hop chét theo phuong 4n bét ky tir 1 dén 17

duge tron 14n v6i it nhat mot ta duge duge dung.

Phuong an 19. Dugc phim theo phwong an 18, con chira chit cung diéu tri

khac.

Phuong én 20. Duoc phim theo phuong 4n 19, trong d6 chit cung diéu tri khac

duoc chon tir hop chét chdng bénh ung thu, thudc giam dau va hop chit chong viém.

Phuong én 21. Phuong phap diéu tri bénh ung thu, bao gbém budc dung luong
cho téc dung didu tri hidu qua ciia hop chét cho bénh nhén can diéu trj theo phuong 4n

bét ky tir 1 dén 17 hodc duoc phim theo phuong 4n bat ky tir 18 dén 20.

Phu:ong‘ an 22. Phuong phép theo phuong &n 21, trong d6 bénh ung thu duoc
chon tir u tuyén, bénh ung thu bang quang, bénh ung thu néo, bénh ung thu v, bénh
ung thu ¢d tir cung, bénh ung thu két-truc trang, bénh ung thu rudt két, bénh ung thu
bidu mé da, bénh ung thu biéu md nang, bénh ung thw co quan sinh duc niéu, u nguyén
bao xdp, bénh ung thu ving dau va cd, bénh Hodgkin, u lympho khéng phai Hodgkin,
u gan, bénh ung thu vung dau va cd, bénh ung thu than, bénh ung thu phéi chéng han
nhu bénh ung thu phoi té bao nhd hodc khong t& bao nhd, bénh bach cdu chang han
nhu AML ho@c CML, bénh da u tiy, chung roi loan dang bach huyét, bénh ung thu da
bao gdm u hic sic t5, u nguyén bao than kinh, bénh ung thu budng tring, bénh ung
thu tuy, bénh ung thu tuyén tién liét, bénh ung thu tryc trang, sacdm, bénh ung thu

tinh hoan va bénh ung thu tuyén gidp.

Phuong an 23. Hop chat theo phuong 4n bat ky tir 1 dén 17 duoc str dung lam

thude.

29



47800

Phuong 4n 24. St dung hop chét theo phuong 4n bét ky tir 1 dén 17 hodc mubi
dugc dung ctia nod trong san xuat thube dé diéu tri bénh ung thu; hodc st dung hop
chét theo phuong én bat ky tir 1 dén 17 hodc mudi duge dung cta né trong y hoc, cu

thé 1a dé didu tri bénh ung thu ching han nhu cac bénh néu trong phuong an 22.

Phuong 4n 25. Phuong phap diéu tri bénh viém bao gdm bude dung luong cho

tac dung didu tri hidu qua cua hop chét cho ddi twong can diéu tri theo phuong an bét_

Iy tir 1 dén 17 hodic dugc pham theo phuong 4n bt ky tir 18 dén 20, hodc mubi dugce
dung cta chiing dugc boc 16 trong bin mé ta nay va chit mang duge dung, trong do

bénh viém dugc chon tir bénh viém da khop dang thép, bénh vay nén hoic eczema.

Theo mét s6 phuong an ctia hop chit c¢6 cdng thire I va cac phuong an khac
duoc md ta & trén, X! 13, vi du, N va X? 1a CR*, trong d6 R22?" 13 H, halo hodc C1-C4
alkyl. Theo mot phuong an, R??* 1a H hodc CHs.

Theo mét s6 phuong an cta hop chit c6 cong thire I va cac phuong an khac
duoc mé ta & trén, L! va L? 13, vi du, céc lién két; hoac L' 1a —C(O)NH- va L* 1a —
CH(CH,R3)-, trong d6 R** duge chon tir H, D va -CHzR*, trong d6 R* duoc chon tur
H, -OH, F, -NH, -NHMe, -NMe, -OP(O)(OH)z va ~OMe;

Theo mdt sb phwong 4n cta hop chét ¢6 cong thitc T va cac phuong an khac
dwoc mé ta & trén, RS va R® doc 1ap 1a H, CHs hodc metoxymetyl; R’ vaR®1a, vidy, ca

metyl hodc 1an lugt 1a H va metoxymetyl.

Theo mdt sb phuong an da néu trén, trong d6 it nhat mot trong sORPvaR*l1a
hydro hodc it nht mot trong s6 R213va R 13 hydro (vi dy, tao ra nhém c6 cdng thic
_CHR*- nhu duogc md ta trong ban md ta nay), chira tdm khong dbi xtmg; theo céc

R
phuong an nay, né c6 dang hoa hoc lap thé nay: 1&/\; , vi duy, R* -CHs, -CH2OH, -
CHoNH,, -CH;NHMe, -CHNMeg,- CHoF, -CH20Me, -CH(OH)Me, -CH20OP(O)(H)2
hoac —CH(OH)CH20H.

Theo mét s6 phuong an, hop chét c6 cong thuc 1 (ching han nhu cong thic IA,
IB, IC va ID), ¢6 cAu hinh khéng dbi xtmg thé hién vuot qua chit ddng phéan d6i anh

cua nd, vi vay hop chét nay c6 hoat tinh vé miat quang hoc. Vi dy, hop chét nay theo
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sang ché vé co ban 1a khong ¢6 chit ddng phan ddi anh doi, nghia 1a, it nhit 95% hop
chit nay c6 tinh khong dbi xng dugc thé hién & trén.

Theo mét sb phuong &n cua hop chét néu trén, R?1a aryl hoac heteroaryl, tuy y
duoc thé nhu duoc mé ta duéi day va R? thuong 1a nhém dugc thé tily ¥ duge chon tir
phenyl, thienyl, thiazolyl, pyridinyl, pyridazinyl, pyrazinyl va pyrimidinyl. Phenyl va
pyridinyl duoc thé 14, vi du, cho R*.

R thuong duoc thé bing it nhit mdt nhém dugc chon tir cac nhom duge mo ta
theo phwong an dugc mo ta & trén. Theo mot s6 phuong an, R* 1a phenyl, 3-thienyl, 2-
thiazolyl, 2-pyridinyl, 3-pyridinyl hogc 4-pyridinyl ma khong duogc thé hoac dugc thé
b%mg 1 d@n 2 nhém doc 1ap dugc chon tur halo (F, Cl, Br hoac I), metyl, metoxy, -SMe,
metylsulfonyl, xyano va xyclopropyl. Theo mot s6 phuong 4n, R? la phenyl va duoc
thé & it nhat mdt vi trf tai vi tri meta tuong tmg voi L*> ma duge gén véi F, CL, Br, I,
SMe, CH,F, CHF,, CF3 hodc metylsulfonyl.

Theo mot s& phuong 4n, phan ~C(R*R*)-L'-L*-R? clia cAu trac trong cong thic
I c6 cong thie sau:

R*
ALLL/:\E;/RZA
v RZB

trong d6 R* 1a H, CHs, CH2OH, CH2NH,, CH:2NHMe, CH2NMe,, CH2OMe,
CFH,, CF2H, CF; hoic CH2OP(O)(OH); R* va R?B ddc lap duoc chon tir H, F, Cl,
Br, I, CN,SO2Me, Me, OMe, CFH,, CF2H, CF3 va SMe.

Theo cac phuong 4n nay, {t nhat mot trong s6 R?A va R?8 thuong khac voi H, va,
vi du, it nhit mot trong s6 R? va R* 14 halo, chéng han nhu F, Cl, Br, I hodc CFs.

Theo mdt s6 phuong 4n, phin -C(R’R*)-L!-L*-R* cta cAu tric trong cong thire I
¢6 cong thic sau:

R*
‘_%1 - R3A
/\C[R'&C
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trong d6 R* 1a H, CH;, CH.OH, CH2NHo, CH,NHMe, CHoNMe,, CH20OMe,
CFH, CIoH, CFs hodc CH;OP(O)(OH); R¥ ¥ RC doc lap dugc chon tir H, F, CI, Br,
I, CN,SO2Me, Me, OMe, CHaF, CFoH, CF3 va SMe.

Theo céc phuong 4n ndy, it nhit mét trong s6 R* va R* thudng khic H, va, vi
du, it nhat mot trong s6 R** va R3¢ 1 halo, chang han nhu F, Cl, Br, Thogc CFs.

Theo mdt sé phuong 4n, phan -C(R*R*)-L!-L%-R? cta c4u tric trong cong thie I
c6 cong thure sau:

B*
W X

l/N

R4A

R4B
trong d6 R* la H, CHs, CH2OH, CH2NHo, CH,NHMe, CHoNMe,, CH2OMe,
CFH,, CE,H, CF; hogc CH,OP(O)(OH); R* va R*® doc 1ap dugc chon tir H, F, Cl,
Br, I, CN,-SO:Me, Me, OMe, OCF3, CFHQ, CF,H, CF3 va SMe.
Theo c4c phuong 4n ndy, it nhit mot trong s6 R* va R* thuong khac H, va, vi
du, it nhat mot trong s6 R* va R*® 1a CFs.
Theo mdt s6 phuong 4n, phan ~C(R°R*)-L!-L*-R?* clia cAu tric trong cong thic

I c6 cong thire sau:

trong d6 R* 1a H, CHs, CHoF, CHF> hodc CFs; R** la H, CHs, CH2OH,
CH,NH,, CH,.NHMe, CH:2NMe,, CH20Me, CFH,, CF2H, CFs hoac CH>OP(O)(OH)a;

R? dugc dinh nghia theo cac phuong an trude do.

Séng ché dé xuét dugc pham chira hop chét ¢6 cong thic (chdng han nhu cong

thire IA, IB, IC va ID), hodc mubi dugc dung ctia ching va chét mang dugc dung.

Séng ché dé xuét phuong phap tc ché hoat tinh ciia ERK bao gbém bude cho

protein Erk tiép xtic v6i luong hiru hiéu cua hop chét ¢6 cong thirc 1 (ching han nhu
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cong thire TA, IB, IC va ID) hodc mubi duge dung ctia ching dugc bdc 10 trong ban
mo t4 nay.

Séng ché md ta phuong phép didu tri bénh 6 thé diéu trj bing viée e ché ERK
ctia bénh nhan, bao gdm budce dung cho bénh nhan can diéu trj, lugng cho tac dung
didu tri hiéu qua cta hop chét c6 cong thire I (chang han nhu céng thire 1A, IB, IC va

ID) hoac mudi duge dung ciia chiing dugce bdc 1 trong ban md ta nay.

Séng ché mb ta phuong phap diéu tri bénh c6 thé diéu trj bang viée te ché Erk
cua bénh nhan, bao gém budc dung cho bénh nhan can diéu tri, lwong cho tac dung
didu tri hiéu qua cua dugc phim chira hop chét c6 cong thic 1 (ching han nhu céng
thire 1A, IB, IC va ID) hoac mubi duoc dung cua chiing duge bdc 1§ trong ban md ta

nay va chit mang dugc dung.

Sang ché mé ta phuong phap diéu tri bénh ung thu cho bénh nhén, bao gdm
budc dung cho bénh nhin can diéu tri, luong hitu hiéu cta duge phém chira hop chét
c6 cong thtc 1 (chéng han nhu cong thire A, IB, IC va ID) hodc mudi duge dung ctua
ching duoc bdc 16 trong ban md ta nay va chat mang dugc dung. Theo mét sb phuong
an, bénh ung thu 1a bénh ung thu rudt két, bénh ung thu da day, bénh bach cau, u
lympho, u hic séc t6 hodc bénh ung thu tuy.

Sang ché mo ta phuong phap diéu tri bénh viém cho bénh nhén, bao gbm bude
ding cho bénh nhan can didu tri, lugng hitu hiéu clia dwoc pham chira hop chat c6
cong thie 1 (ching han nhu cong thice IA, IB, IC va ID) hodc mubi duge dung cla
ching duoc bdc 19 trong ban md ta nay va chit mang dugc dung. Theo mot s6 phuong

an, bénh viém 1a bénh viém da khép dang thép, bénh vay nén hodc eczema.

Séng ché md ta viéc st dung hop chét ¢6 cong thirc I (chdng han nhu cdng thirc
IA, IB, IC va ID) hodc mudi duoc dung cta chung dé didu ché thude trong didu tri
bénh dap Gng véi su e ché Erk, chéng han nhu bénh ung thu hodc bénh viém. Theo
mot sb phuong an, bénh ung thu la bénh ung thu rudt két, bénh ung thu da day, bénh
bach cdu, u lympho, u hic sic td hodc bénh ung thu tuy. Theo mot s6 phuong an, bénh

viém 1a bénh viém da khép dang thép, bénh vay nén hodc eczema.
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Dugc pham chita hop chét c6 cong thic I (chdng han nhu cong thirc TA, 1B, IC
va ID) hodc mudi duoc dung cta chung va chit mang duge dung, c6 thé duoc dung
theo céc cach da biét khac nhau, chang han nhu bang dudng miéng, dung tai chd, bang
dudng tryc trang, ngoai duong ti€u hoa, bang cach x0ng hit hodc thong qua vat chaa,
mic du hdu hét dudng dung thich hop trong truong hop cu thé bat ky phu thudc vao
vat chu cu thé va ban chit va muc d6 nghiém trong cla tinh trang bénh 1y ma thanh
phan hoat tinh duoc dung. Thudt ngit “ngoai dudng tiéu hoa” nhu duge s dung trong
ban mod ta nay bao gbm cac ky thudt tiém hodc truyén duéi da, trong da, trong tinh
mach, trong co, trong khép, trong tinh mach, trong bao hoat dich, trong xuong uc,
trong vo, trong thuong tdn va trong so. Duoc phim dugc boc 19 trong ban mo ta nay
¢6 thé thuan tién & dang lidu don vi va duge diéu ché bing phuong phép bat ky da biét

trong linh vue.

Hop chit c6 cong thirc I (ching han nhu cng thite 1A, IB, IC va ID) hodc mudi
duoc dung cta chung co thé dugc ding qua dudng miéng ¢ dang lidu rén, chang han
nhu vién nang, vién nén, phién thudc hinh thoi, vién bao dwong, hat va bot hodc &
dang lidu long, chéng han nhu cdn ngot, sird, nhil tvong, dang phan tan va huyén phu.
Hop chit ¢6 cong thire I (chang han nhu cong thic IA, 1B, IC va ID) hodc mudi dugc
dung cua chung cling ¢ thé duogc dung ngoai dudng tiéu hoa, & dang lidu long v
trung, ching han nhu dang phén tén, huyén phu hodc dung dich. Céc dang lidu khéc
cling cévthé duoc st dung cho ngudi dung hop chit ¢ cong thirc I (chang han nhu
cong thic IA, IB, IC va ID) hodc mudi dugc dung cta chiung bao gbm thuéc m&, kem,
thudc nho giot, miéng dan trén da hoac bot dé str dung tai chd, dung dich dung cho mit
hodc dang huyén phu, nghia la, thudc mét nho giot, dung cho mét, phun sol khi hodc
duoc phém dang bot dé dung bang duong hit hodc trong mi hodc kem, thubc ma, xit

hodc thube dan dung cho truc trang hoac am dao.

Vién nang gelatin chira hop chit c6 cong thuc I (chang han nhu cong thuc IA,
IB, IC va ID) hodc mudi duge dung cua chung va chit mang dang bot, chéng han nhu
lactoza, tinh bot, din xudt cia xenluloza, magie stearat, axit stearic va chét tuong tu,
cling ¢6 thé duoc st dung. Chéat pha lodng tuong tu c6 thé duoc st dung dé bao ché
vién nén. Ca vién nén va vién nang co thé dugc san xuit dudi dang san phém giai

34

34/97



47800

phéng cham d8 cung cap su giai phong lién tuc cho thude trong sudt thoi gian st dung.
Vién nén c6 thé duge bao dudng hoac bao mang dé che di vi khong mong mudn bét ky
va bao vé vién nén khéi tac dong cua khong khi hodc bao phim tan trong rudt dé phan

14 ¢6 chon loc trong duong da day rudt.

Dang lidu léng ding qua duong miéng con co thé bao gom it nhét mot chat

duoc chon tu chit tao mau va huong liéu dé tang su hai 1ong cua bénh nhan.

Thong thuong, nudc, dau thich hop, nude mudi, dextroza chtta nude (glucoza)
va dung dich duong lién quan va glycol ching han nhu propylen glycol hoac
polyetylen gycol co thé 1a vi du v& chét mang thich hop cho cac dung dich dung ngoai
dudng tiéu héa. Dung dich ding ngoai duong tidu hoa c6 thé bao gdm mudi tan trong
nuée cua it nhit mot hop chit duoc boc 16 trong ban md ta nay, it nhit mot chét lam
4n dinh thich hop va néu can, it nhit mét chat dém. Chét chéng oxy hoa chéng han
nhu natri bisulfit, natri sulfit hodc axit ascorbic, str dung riéng ¢ hodc dugc két hop, ¢6
thé 1a vi du vé chét 1am 6n dinh thich hgp. Axit xitric va mudi ctia né va natri EDTA
ciing ¢6 thé duoc sir dung lam vi dy vé chét 1am bn dinh thich hop. Ngoai ra, dung
dich dung ngoai dudng tiéu hoéa con ¢6 thé bao gbm it nhét mdt chit bio quan, dugc

chon, vi du, tir benzalkoni clorua, metyl- va propylparaben va clobutanol.

Chéit mang dugc dung, vi du, duge chon tr chAt mang ma tuong thich véi thanh
phén hoat tinh cua dugc phém (va theo mot s6 phuong an, c6 kha nang Jam 6n dinh
thanh phan hoat tinh) va khong c6 hai cho bénh nhan cAn didu tri. Vi du, chit 1am 6n
dinh, ching han nhu xyclodextrin (ma co thé tao ra nhidu phirc chét hoa tan dugc, dac
hiéu v6i it nhét mot hop chét hode it nhit mot mubdi duoc dung dugc boc 16 trong ban
md ta nay), co thé duoc st dung lam ta duge d& phéan phdi thanh phan hoat tmh Viduy
vé cac chat mang khac bao gdm 31110 dioxit keo, magie stearat xenluloza, natri lauryl
sulfat va chit mau ching han nhu D&C Yellow #10. Chét mang duo*c dung thich hop
duoc bdc 10 trong tai liéu Remington's Pharmaceutical Sczences, A. Osol, la tai liéu

tham khao chudn trong linh vyc nay.

Hop chét ¢6 cong thitc I (ching han nhu cong thire IA, 1B, IC va ID) hodc mubdi

duoc dung ctia ching c¢6 thé duge kiém tra hiéu qua trong didu tri bénh ung thu bang
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thir nghiém in vivo. Vi du, hop chit c6 cng thirc T (chang han nhu cong thie 1A, IB,
IC va ID) hodic mudi duoc dung ctia chung c6 thé duogc dung cho dong vat (vi dy, md
hinh chudt nhét) méc bénh ung thu va tac dung diéu tri ctia hop chét nay co thé duoc
danh gia. Két qua duong tinh trong mét hode nhicu thi nghiém 1a da dé tang kho tai
lidu kién thitc khoa hoc va do do, di dé chimg minh hi¢u qua thyc té cua hop chit
hodc muéi duoc thir nghiém. Dua vao céc két qua nay, khoang liéu thich hop va dudng

dung cho dong vat, ching han nhu ngudi, cling c6 thé duogc xac dinh.

P4 dimg bing cach hit, hop chit c6 cong thirc I (chang han nhu cong thie 1A,
IB, IC va ID) hodc mudi duge dung cta ching ¢6 thé thuan tién dugc phén phéi &
dang phun sol khi tr tii duge nén hodc may khi dung. Hop chét ¢ cong thie 1 (chang
han nhu coéng thitc TA, IB, IC va ID) hodc mudi duge dung cua ching ciing c6 thé
duoc phan phéi & dang bot, ma co thé duoc bao ché va ché phém dang bot c6 thé duoc
hit v6i su tro gitip cua dung cu xong khi bot dang bom khi. Mot hé phan phéi thube
ding qua dudng hit 1am vi du c6 thé 1a sol khi dang hit dinh lidu (metered dose
inhalation - MDI), ma c6 thé dugc bao ché & dang huyén pht hoge dung dich ctia hop
chit c6 cong thirc 1 (chéng han nhu cdng thuc A, IB, IC va ID) hoac mubi duge dung
cua chung trong it nhAt mot chat déy thich hop, duge chon, vi du, tir flocacbon va

hydrocacbon.

Pé dung cho mit, dang bao ché cho miét c6 thé duge bao ché véi phan tram
khdi luong dung dich hodc huyén phu thich hop ctia hop chét ¢6 cong thue I (chang
han nhu cong thire IA, IB, IC va ID) hoac mubi duoc dung cua chung trong chit dan
thubc thich hop cho mét, sao cho hop chét ¢6 cong thic I (chang han nhu cong thic
IA, IB, IC va ID) hodc mubi duge dung cta ching duge duy tri tiép xtc v6i bé mat
clia méat trong khoang thoi gian du dé cho phép hop chét thdm vao ving gidc mac va
cac vung bén trong cua mit.

Dang lidu duoc phim hitu ich dé dung ctia hop chét c6 cong thic I (chang han
nhu coéng thic IA, IB, IC va ID) hodc mudi duge dung cta ching bao gdm, nhung
khong giéi han &, vién nang gelatin cing va mém, vién nén, duge pham tiém duoc

dung ngoai duong tiéu hoa va huyén phu dung qua duong miéng.
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Liéu duoc dung phu thudc vao nhiéu yéu td, chéng han nhu do tudi, tinh trang
strc khoe va cin ning cta ngudi nhan, muc do cta bénh, phuong phap didu tri dong
thoi, néu co, tin suat diu tri va ban chit cua tac dong mong mudn. Thong thuong, lidu
hang ngay cta thanh phan hoat tinh c6 thé thay dbi, vi dy, tir 0,1 dén 2000 miligam
mdi ngay. Vi dy, tir 10 dén 500 miligam mot 1in hodc nhiéu lan trong mot ngdy c6 thé

14 hitu hiéu dé thu dugc két qua mong mubn.

Theo mét s6 phuong 4n, hop chét c6 cong thie 1 (chéng han nhu cong thuc IA,
IB, IC va ID) hoac mudi duoc dung cuia ching c6 thé ¢6 mit véi luong 1, 5, 10, 15, 20,
25, 50, 75, 80, 85, 90, 95, 100, 125, 150, 200, 250, 300, 400 va 500 mg trong vién

nang.

Theo mdt s6 phuong 4n, sb luong 16n vién nang don vi c6 thé duoc diéu ché
bang cach lam day mdi vién nang gelatin ciing héi manh voi, vi dy, 100 miligam hop
chéit c6 cong thite I (chdng han nhu cong thic IA, IB, IC va ID) hogc muoi duoc dung
ctia ching & dang bot, 150 miligam lactoza, 50 miligam xenluloza va 6 miligam magie

stearat.

Theo mdt ) phuong én, hén hop cua hop chﬁt c6 cong thuc I (chéng han nhu
cong thire IA, IB, IC va ID) hodc mudi duoc dung cta ching va dau c6 thé tidu hoa
duoc chéng han nhu dau dau nanh, dau hat bong hodc dau bliu co thé dugc didu ché va
duoc phun vao trong gelatin bang céach str dung bom dich chuyén duong dé tao ra vién
nang gelatin mém chita 75 hodc 100 miligam thanh phin hoat tinh. Vién nang duoc
ria va lam kho.

Theo mét s& phuong én, hop chét c6 cong thic 1 (chdng han nhu cong thuc IA,
IB, IC v ID) hosic mudi duoc dung ctia ching c6 thé c6 mit véi lugng 1, 5,10, 15, 20,
25, 50, 75, 80, 85, 90, 95, 100, 125, 150, 200, 250, 300, 400 va 500 mg trong vién nén.

Theo mdt sé phuong an, sb luong 16n vién nén c6 thé duoc didu ché theo quy
trinh thong thuong sao cho lidu don vi bao gdm, vi dy, 100 miligam hop'chét ¢ cong
thitc T (ching han nhu céng thirc 1A, IB, IC va ID) hogc mudi duoc dung ciia ching,

0,2 miligam silic dioxit keo, 5 miligam magie stearat, 275 miligam xenluloza vi tinh

37

37/97



47800

thé, 11 miligam tinh bot va 98,8 miligam lactoza. L6p bao thich hop c6 thé, vi du,

dugc ap dung dé tang vi ngon hodc lam cham sy hr?ip thu.

Theo mdt sb phuwong an, dang bao ché dung ngoai duong tiéu hoa thich hop aé
diing qua dudng tiém c6 thé duge diéu ché bing cach khudy 1,5% theo khdi luong hop
chét c6 cong thire T (chéng han nhu cong thire IA, IB, IC va ID) hodc mubi duoc dung
ctia ching trong 10% propylen glycol theo thé tich. Dung dich dugc bao ché véi nuée

t&i thé tich mong muon dé tiém va dugc khtt trung.

Theo mdt sd phuong an, huyén phu chita nude c6 thé dugc didu ché dé dung
qua dudng miéng. Vi du, mdi 5 mililit huyén phti chira nuée chira 100 miligam hop
chét c6 cong thie I (chéng han nhu cdng thire TA, IB, IC va ID) hodc mudi duge dung
ctia ching duge chia nho, 100 miligam natri carboxymetyl xenluloza, 5 miligam natri
benzoat, 1,0 gram dung dich sorbitol, U.S.P. va 0,025 mililit vanilin c6 thé duoc su

dung.

Céc dang liéu gidng nhau thong thuong cé thé duoc st dung khi hop chét ¢o
cong thtc I (chéng han nhu cong thie 1A, IB, IC va ID) hodc mudi duoc dung cla
chung dugc dung theo timg budc hoac két hop véi it nhit mdt chit didu tri khac. Khi
thube dtfc_rc ding két hop vé mat vat ly, dang liéu va duong dung nén dugc chon tuy
thudc vao kha nang tuong thich cua thudc duoc két hop. Do do, thuét ngit “dung dong
thoi” duoc hidu 12 bao gdm viéc dimng it nhat hai chat dong thoi hodc lan luot hoic

theo céch khac duéi dang lidu két hop ¢6 dinh ciia it nhit hai thanh phan hoat tinh.

Hop chét ¢6 cong thirc T (ching han nhw cong thic IA, IB, IC va ID) hodc mubi
duoc dung ctia chung co thé dugc dung 1am thanh phan hoat tinh duy nhét hoidc két
hop véi it nh4t mo6t hodc hai thanh phén hoat tinh, dugc chon, vi du, tir thanh phén
hoat tinh khac da biét hitu ich dé didu tri bénh can diéu tri, chang han nhw bénh ung
thu bao gdm, vi du, bénh ung thu rudt két, bénh ung thu da day, bénh bach cau, u
lympho, u hic sic td va bénh ung thu tuy cho bénh nhén.

~, 6

Nhu duoce stt dung trong ban mo ta nay, thuat ngl chét ddng phan quang hoc”
hodic “chét ddng phan lap thé” chi céc cdu hinh chét dong phan lap thé khac nhau bt

ky cé thé tdn tai ctia hop chat nhét dinh theo sang ché va bao gdm chat ddng phan hinh
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hoc. Cén hiéu rang phén tir thé ¢ thé duoc gan véi tAm bat dbi xtmg ctia nguyén tr
“cacbon. Thudt nglt "khong dbi xtmg" chi cic phan tir ma anh qua guong cua ching cod
dic tinh khong chdng khit 1én nhau, trong khi thuat ngit "d6i xmg" chi phén tir ma anh
qua guong cua chung chdng khit 1&n nhau. Sang ché bao gbm chit ddng phan dbi
quang, chét ddng phan khong d6i quang hogc raxemat ctia hop chat. “Chét dong phan
d6i quang” 1a cip chét ddng phan lap thé ma anh qua guong cta ching khong chdng
khit 1én nhau. Hon hop 1:1 cta c@p chét ddng phan d6i quang 12 hon hop "raxemic”.
Thuét ngit duoc st dung dé chi dinh hdn hop raxemic khi thich hop. "Chit dong phan
khong déi quang” 1a chét ddng phéan 1ap thé c6 it nhét hai nguyén tir bét dbi xing,
nhung khong phai anh qua guong cta nhau. Dang héa hoc 1ap thé tuyét d6i duoc dic
trung theo hé Cahn-Ingold-Prelog IR-SJ. Khi hop chat 1a chit ddng phan d6i anh tinh
khiét, dang hoa hoc 14p thé & mdi cacbon khong dbi xtmg c6 thé duogc dic trung boi R
hodc S. Hop chét dugc phan gidi ma co cu hinh tuyét doi cua né chua biét ¢o thé 1a
(+) hoic (-) dugc chi dinh phu thude vao hudng (quay phai hodc quay trai) khi ching
quay mat phing 4nh sang phén cuc ¢ budc song clia dudng natri D. Hop chit nhét
dinh duoc mo ta trong ban mé ta nay chira mot hoac nhiéu tAm hodc truc bt d6i xtng
va do d6 c6 thé tao ra cac dang chat d6ng phan d6i quang, chét dong phan khong dbi
quang va chit ddng phan lap thé khac ma c6 thé duge x4c dinh, xét vé dang hoa hoc

1ap thé tuyét ddi, nhu Ia (R)- hodc (S)-.

Phu thudc vao viéc lua chon vat liu ban dau va qua trinh téng hop, hop chit ¢6
thé c6 mat & dang mot trong sb cac chit déng phén c6 thé hodc & dang hon hop cla
chung, vi du chit dong phan quang hoc tinh khiét hodc hdn hop chét déng phan, ching
han nhu hén hop cla raxemat va chit ddng phan khong dbi quang, phu thudc vao s6
lugng nguyén tr cacbon bét dbi ximg. Sang ché bao gdm tat ca cac chét déng phan éé
th8 nay, bao gém hdn hop raxemic, hén hop cta chat ddng phan khong d6i quang va
céc dang tinh khiét vé mat quang hoc. Cac chit ddng phéan (R) va (S) hoat tinh quang
hoc c6 thé duge didu ché bang cach st dung synthon khong dbi ximg hodc chét phan
ung khong dbi xtmg ho#c dugc phan giai bang cac ky thuat thong thuong. N éu hop
chit chira lién k&t doi, thi phn tir thé ¢6 thé 1a ciu hinh E hodc Z trir khi ¢6 quy dinh
khac. Néu hop chit chira xycloalkyl dugc thé hai 14n, phan tr thé xycloalkyl ¢6 thé ¢
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cAu hinh cis hodc trans, trir khi c6 quy dinh khac. Tat ca cac dang chat ho bién cling

duoc du dinh dugc bao gém.

Trong nhidu truong hop, hop chét theo sang ché c6 kha nang tao ra mudi axit
hodc bazo do hidu qua cua sy c6 mit cia nhdm amino hodc carboxyl hodc cac nhom
twong tu v6i ching. Nhu dugc st dung trong ban md ta nay, thuit ngl “mubdi” hodc
“cac mudi” chi mubi axit cong hodc mudi bazo cong cua hop chit theo sang ché.
“Mudi” bao gém “mudi duoc dung” cu thé. Thuét ngit “mudi dugc dung” chi mubi giit
duoc hiéu qua sinh hoc va dac tinh cta hop chit theo sang ché nay va, ma thuong

khong phai 12 khéng mong mudn vé mat sinh hoc hoic vé cac khia canh khac.

Mubi cong axit duge dung c6 thé duoc tao ra véi axit vo co va axit hitu co, vi
du, mudi cta axetat, adipat, nhdm, ascorbat, aspartat, benzoat, besylat,
bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caproat,
clorua/hydroclorua, cloprocain, clotheophyllonat, xitrat, edetat, canxi edetat,
etandisulfonat, etylsulfonat, etylen diamin, fumarat, galactarat (mucat), gluceptat,
gluconat, glucuronat, glutamat, glycolat, hexyl resorcinat, hippurat, hydroiodua/iodua,
hydroxynaphtoat (xinafoat), isethionat, lactat, lactobionat, laurylsulfat, liti, malat,
maleat, malonat, mandelat, mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, pantothenat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, procain, propionat, salicylat, sebacat,
stearat, subaxetat, suxinat, sulfat, sulfosalicylat, tanat, tartrat, bitartrat, tosylat,
triphenylaxetat va trifloaxetat. Danh sach mudi thich hop ¢6 thé tim thay, vi du, trong
tai litu REMINGTON'S PHARMACEUTICAL SCIENCES, 20th ed., Mack
Publishing Company, Easton, Pa, (1985); va trong HANDBOOK OF
PHARMACEUTICAL SALTS : PROPERTIES, SELECTION, AND USE, bdi Stahl
va Wermuth (Wiley-VCH, Weinheim, Germany, 2002). Axit v co ma mubi 6 thé thu
duoc tr d6 bao gém, vi du, axit hydroclorua, axit hydrobromua, axit sulfuric, axit
nitric, axit phosphoric va axit tuong tw. Axit hiru co ma mudi c6 thé thu dugc tir d6
bao gém, vi dy, axit axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit

malonic, axit succinic, axit fumaric, axit tartric, axit xitric, axit benzoic, axit mandelic,
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axit metansulfonic, axit etansulfonic, axit toluensulfenic, trifloaxetic, axit

sulfosalixylic va axit tuong tu.

Mudi céng bazo duoc dung cb thé dugc tao ra voi bazo v6 co hodc hitu co va
¢6 thé c6 ddi ion v6 co va hitu co.

Déi ion v6 co cho cac mudi bazo nay bao gém, vi du, mudi amoni va kim loai
trong cot tur I dén XII trong bang tudn hoan. Theo mdt s& phuong an, dbi ion dugc
chon tir natri, kali, amoni, alkylamoni c6 tir mot dén bdn nhoém C1-C4 alkyl, canxi,
magie, sét, bac, kém va déng; cu thé 1a mudi thich hop bao g@)m mudi ctia amoni, kali,

natri, canxi va magie.

Bazo hitu co ma mubdi c6 thé thu duge tir d6 bao gdm, vi du, amin bac mét, bac
hai va bic ba, amin dugc thé bao g6m amin duoc thé c6 mat tu nhién, amin vong,
nhua trao doi ion c6 tinh bazo va cac bazo twong ty. Amin hitu co thich hop bao gém
isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin,

piperazin va tromethamin.

Mudi duge dung theo sdng ché co thé duge tong hop tur géc axit hodc bazo,
bing phuong phap héa hoc thong thuong. Thong thuong, cac mudi nay c6 thé dugc
diéu ché bang cach cho dang axit tw do ctia cac hop chit nay phan tng véi luong ty
lugng cua bazo thich hop _(chéng han nhu Na, Ca, Mg hoac K hydroxit, cacbonat,
bicacbonat hodc bazo tuong tu) hodc bang cach cho dang bazo tu do clia cac hop chét
nay phan ung véi luong ty luong cla axit thich hop. Cac phan Gng nay thudong duogc
thuc hién trong nuéc hodc dung mdi hitu co hodc trong hdn hop cua ca hai. Thong
thuong, mong mudn st dung mdi truong khong chira nudc nhu ete, etyl axetat,
tetrahydrofuran, toluen, clorofom, diclometan, metanol, etanol, isopropanol hodc

axetonitril, khi c6 thé thuc hién duoc.

Cong thuce bat ky duoc néu trong ban mé ta nay dugc du dinh dé thé hién céc
dang khong dugc danh dau (nghia 13, hop chit trong do tat ca cic nguyén tir c6 mit &
dang giau chit ddng vi tw nhién va khong giau chat dong vi) cling nhu 1a céc dang giau
chit ddng vi hodc dang dugc danh d4u cua hop chat. Hop chit duoc lam giau hodc

duge danh diu chat dong vi ¢6 clu tric dugc md ta bang cong thirc trong ban mo ta
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nay ngoai trur it nhat mét nguyén tir ctia hop chit duoc thay thé bang nguyén tir cla
cung nguyén t6 nhung c6 khdi luong nguyén tir hoac s6 khéi khac voi khéi luong
nguyén tu hodc su phan bd khéi lwong phan tir ma xay ra mot cach tu nhién. Vi du vé
chét déng vi ma co thé dugc hop nhét vao hop chit duoc lam giau hodc dugc danh dau
theo sang ché bao gdm chit ddng vi cua hydro, cacbon, nito, oxy, phospho, flo va clo,
ching han nhu 1an luot 1a 2H, *H, 1IC, 13C, 1C, PN, BF 3P, #P, S, *CI, '»’. Sang ché
bao gdm cac hop chat dugc dénh diu chat ddng vi khac nhau nhu duge dinh nghia &
trén, vi du hop chat trong d6 cac chit dong vi phong xa, ching han nhu *H va C hoac
hop chét trong d6 chat dong vi khong phéng xa, chéng han nhu 2H va BC, ¢6 mit ¢
murc trén muc giau tu nhién cla cac chét déng vi nay mdt cach dang ké. Céac hop chét
duoc danh ddu chit ddng vi nay 1a hitu ich trong cic nghién ctru chuyén hoa (voi *C),
nghién ctru dong hoc phan ung (véi, vi du H hodc *H), cdc k¥ thuat phat hién hodc
chup anh, ching han nhu k§ thuat chup cit 16p phat xa positron (positron emission
tomography - PET) hoac k¥ thuat chup cit 16p vi tinh phat xa photon don (single-
photon emission computed tomography - SPECT) bao gbm thtr nghiém phan b6 thude
hodc co chét trong md hodc trong xa tri cho bénh nhan. Cu thé 1a, hop chit '8F hoic
hop chat duoc danh dAu c6 thé dugc dac biét mong mudn cho cac nghién ctru PET
hoic SPECT. Hop chit duge danh dAu chét dong vi c6 cong thire I thong thudng co
thé duoc didu ché bing cac k¥ thuat thong thwong duge biét voi ngudi ¢ hiéu bict
trung binh trong linh vuc hodc bang céc quy trinh twong tu véi cac quy trinh duge md
t4 trong phan vi du va phan diéu ché di kém st dung cac cht phan ting dugc dénh du
chét ddng vi thich hop thay vi chét phan tmg khong dugc danh d4u chit dong vi dugc

str dung trudce do.

Hon nita, viéc thé véi chét d@)ng vi ning hon, dac biét 1a doteri (nghia la, ’H
hotic D) ¢6 thé tao ra loi ich didu tri thu duge tir d6 6n dinh chuyén héa tot hon, vi du
ting thoi gian ban hiy in vivo hodc gidm liu yéu cdu hogc cai thién chi sb diéu tri.
Cén hiéu ring doteri trong ngit canh nay dugc xem la phéan tir thé ctia hop chét ¢ cong
thitc T néu n6 dugc hop nhit vé co ban 1a trén mirc giau chét.déng vi tu nhién. Sang

ché bao _gém dang giau chét déng vi cua hop chat, vi du, dang doteri hoa cling nhu 1a
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dang khong doteri hoa. Dang doteri hoa co thé duoc doteri héa & mdt vi tri hodc nhiéu
V1 tri.

Mtre dd hop nhét ctia chit déng vi nay trong hop chat giau chat ddng vi, cu thé
1a doteri, c6 thé duge xdc dinh bing yéu t6 lam giau chat dong vi. Thuat ngit "yéu to
Jam gidu chit ddng vi" nhw duge st dyng trong ban md ta ndy c6 nghia la ty 1€ giita
muc giau chét ddng vi cua chét déng vi cu thé trong mau va mirc giau ty nhién cta
chét ddng vi trong mau khong duoc lam giau. Néu phin tir thé trong hop chat theo
sang ché duoc chi 13 1a doteri, thi hop chit nay c6 yéu t6 1am giau chat ddng vi dbi véi
mdi nguyén ti doteri dugc chi dinh it nhét 1a 3500 (52,5% doteri hop nhit & mdi
nguyén tir doteri dugc chi dinh), it nhat la 4000 (60% doteri hop nhAt), it nhat 1a 4500
(67,5% doteri hop nhit), it nhét 1a 5000 (75% doteri hop nhat), it nhit 1a 5500 (82,5%
doteri hop nhét), it nhat 1a 6000 (90% doteri hop nhat), it nhét la 6333,3 (95% doteri
hop nhét), it nhat 1a 6466,7 (97% doteri hop nhAt), it nhét 1a 6600 (99% doteri hop
nhét) hodc it nhét 1a 6633,3 (99,5% doteri hop nhit).

Solvat dugc dung theo sang ché bao gdm solvat trong d6 dung mdi két tinh c6
thé duoc thé chét ddng vi, vi , D20, d®-axeton, d®-DMSO, cling nhu la solvat v6i dung

moi khéng dugce lam giau.

Hop chit theo sang ché, vi du, hop chét c6 cong thirc I»(chéng han nhu cong
thire IA, IB, IC va ID), ma chtra cdc nhoém c6 kha ning hoat dong nhu phﬁn ttr cho
hoiic phan tir nhan cho lién két hydro, 6 thé ¢ kha nang tao ra dang ddng tinh thé voéi
chét tao ddng tinh thé thich hop. Céc chét ddng tinh thé nay c6 the duge diéu ché tu
hop chét c6 cong thire I (ching han nhu cong thic 1A, 1B, IC va ID), bang quy trinh
diéu ché chat ddng tinh thé da biét. Cac quy trinh nay bao gdm nghién, gia nhiét, cling
thang héa, cing néng chay hodc cho dung dich hop chét ¢6 cong thic I (chang han
nhu cong thitc 1A, IB, IC va ID), tip xtic véi chét tao dong tinh thé trong didu kién két
tinh va phan 14p chit ddng tinh thé dugc tao ra theo cach do. Chét tao ddng tinh thé
thich hop bao gbm céc chit duoc mb ta trong WO2004078163. Do , sang ché con dé
xuét chét dong tinh thé chira hop chit c6 cong thirc I (ching han nhu cong thic TA, 1B,
IC va ID).
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Nhu dugc sir dung trong ban md ta nay, thuét ngit "ch4t mang dugc dung" bao
gdm bat ky va tAt ca cac dung moi, moi trudng phan tan, chét bao, chét hoat dong bé
mit, chdt chéng oxy hoa, chat bao quan (vi du, chat khang khuan, chat khang nim),
chit dang truong, chét lam cham su hép thu, mudi, chat bao quan, chit 1am 6n dinh
thude, chat két dinh, ta duge, chat phan ra, chat bdi tron, chat tao ngot, huong liéu,
chit tao mau va céc chét tuong tu va hdn hop ctia ching, nhu duge biét v6i nguoi co
hidu biét trung binh trong linh vuc (xem, vi duy, tai liéu REMINGTON'S
PHARMACEUTICAL SCIENCES, 18th Ed. Mack Printing Company, 1990, pp. 1289-
1329). Trir khi chat mang thong thuong bét ky khong tuong thich vi thanh phan hoat

tinh, viéc st dung n6 duoc pham dieu tri hodc duge pham duoc bao gom.

Thuat ngit "lugng cho tac dung diéu tri hiéu qua" cta hop chét theo sang ché
chi luong hop chit theo sang ché ma giy ra dap ung sinh hoc hodc dap tmgy hoc & dbi
tuong, vi dy, lam giam hodc ¢ ché hoat tinh ctia enzym hodc protein hodc cai thién
triéu chiing, lam giam tinh trang bénh 1y, 1am chdm hodc tri hoén tién trién bénh hoic
ngan ngira bénh, v.v. Theo mot phuong an khong gié’i han, thuat ngit "luong cho tac
dung diéu tri hiéu qua" chi lugng hop chét theo sang ché ma, khi dugc dung cho d6i
tuong 1a hitu hiéu (1) it nhét 13 1am giam, (rc ché, ngan ngira hodc cai thién mot phan
tlnh trang bénh ly hodc 161 loan hodc bénh (i) dugc didu tiét boi kinaza ching han nhu
ERK1/2 hoac (ii) lién quan dén hoat ddng cta kinaza chang han nhu ERK 1/2 hodc (iii)
duoc dic trung bai hoat dong (binh thudng hodc khong binh thuong) cia ERK1/2;
hoic 1am giam hodc e ché hoat dong cia ERK1/2 hodc (3) lam giam hogc tc ché bidu

hién cua ERK1/2.

Theo mét phuong an khong gidi han khac, thuét ngit "lugng cho tac dung diéu
tri hiéu qua" chi lugng hop chit theo séng ché ma, khi dugce dung cho té bio hodc mod
hodc vat lidu sinh hoc khong phai té bao hodic méi trudng la hitu hiéu it nhét 1a 1am
giam hodc trc ché mot phan hoat dong cuia ERK1/2 hodgc it nhét 1am gidm hodc Gc ché

mot ph?m biéu hién ctia ERK1/2.

Nhu duge st dung trong ban mod ta nay, thuat nglr “ddi tuong” chi dong vat.
Théng thudng, dong vat nay 1a dong vat c6 vu. Ddi twong cling chi vi du, dong vét linh

truong (vi dy, ngudi, nam hodc nit), bo, clru, dé, ngua, chd, meo, thd, chudt cong,
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chuot nhét, c4, chim va d6i twong twong ty. Theo mot sb phuong an, dbi twong nay 1a

ddng vat linh trudng. Theo cac phuong an cu thé, dbi tuong nay 1a ngudi.

Nhu duoc str dung trong ban md ta nay, thudt nglt "uc ché", "su uc ché" hoac
“vide tic ché" chi sy giam hodc we ché tinh trang bénh 1y, hoat dong, tac dong, triéu
ching hoac 161 loan hodc bénh nhét dinh hodc giam dang ké trong hoat dong co s& cla

hoat dong hodc qua trinh sinh hoc.

Nhu duoc st dung trong ban mé ta nay, thudt nglr "didu tri", "viéc diéu tri"
hodc "su didu tri" bénh hogc réi loan bit ky theo mot phuong 4n, dé cai thi¢n bénh
hodc r6i loan (nghia 13, lam chdm hodc lam ngung hodc lam giam su phat trién cta
bénh hodc it nhit mot trong s6 céc triéu ching lam sang cua bénh). Theo mdt phuong
4n khéc, "didu tri", “viéc didu tri” hodc “sw diéu tri” chi viéc gidm hodc cai thién it
nhét mot thong s vat 1y bao gdm céc thong s6 ¢6 thé khong thdy rd & bénh nhan. Theo
mdt phuong 4n khac nita, “diéu tri", "viée diéu tri" hodc "su diéu tri" chi viéc diéu bién
bénh hogc réi loan, vé mat vat 1y, (vi du, én dinh triéu chig c6 the thdy r6) hodc vé
mit sinh 1y hoc, (vi du, dn dinh thong sb vat ly) hodc ca hai. Theo mot phuong an khac
nita, “didu tri", "viéc diéu tri" hodc "sw diéu tri" chi sy lam chém sy phat trién hodc

tién trién cua bénh hodc roi loan.

Nhu duge st dung trong ban mo ta nay, d6i tuong "can" didu tri néu d6i tuong
nay mong doi dat duoc 1oi ich tir viée didu tri nay vé mit sinh hoc, y hoc hodc trong

chat lugng cudc song.

Nhu duge st dung trong ban md ta nay, thudt ngd chi sb it va thuat ngft twong
tu dugc sir dung trong ngit canh theo sang ché (cu thé 14 trong ngit canh clia yéu cau
bao hd) duoe hiéu theo ca sb it va sé nhiéu trir khi c6 quy dinh khic trong ban mo ta
nay hodc 13 rang trai nguoc voi nglt canh.

T4t ca cac phuong phap duge mod ta trong ban mé ta nay ¢6 thé duge thuc hién
theo thit tu thich hop bt ky trir khi ¢6 quy dinh khéc trong ban md ta nay hodc quy
dinh khac 3 rang trai ngugc voi ngit canh. Viée su dung bét k¥ hodc tAt ca cac vi du

ho#c ngdn ngtt lam vi du (vi dy, "chang han nhu'") dugc dé cap & trong ban md ta nay
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chi duoc du dinh dé 1am sang to sang ché hon va khong dat ra sy gidi han pham vi cua

sang ché dugc bao ho.

Nguyén ti bt dbi xing bit ky (vi du, cacbon hodc nguyén tir tuong tu) cua
(céac) hop chét theo sang ché c6 thé c6 mat & dang dugc lam giau raxemic hoac chat
ddng phan dbi anh, vi du cau hinh (R), (S) hodc (R,S). Theo cac phuong an nhat dinh,
mdi nguyén tir bt déi xtmg ¢6 du it nhat 50% chét dong phan d6i anh, du it nhat 60%
chét ddng phan dbi anh, du it nhit 70% chit dong phan d6i anh, dw it nhét 80% chat
ddng phan déi anh, du it nhét 90% chat ddng phan doi anh, du it nhit 95% chat dong
phan déi anh hodic du it nht 99% chét déng phan dbi anh cé cAu hinh (R) hoic (S);
nghia 13, dbi véi hop chét hoat tinh vé& mit quang hoc, thuong 1a, vi dy, sit dung mot
chét ddng phan d6i anh dé loai trir v& co ban la chat ddng phén doi anh con lai. Phan tir
thé & nguyén tir c6 lién két d6i ¢6 thé, néu ¢6 thé, ¢6 mat & dang cis (Z) hogc trans (E)

va c4 hai dugc bao gdm trong sang ché trir khi c6 quy dinh khéc.

Do dé, nhu duoc sir dung trong ban mé ta nay hop chit theo sang ché c6 thé &
dang cta mdt trong sb cac chét dong phan, chét dbng phan quay, chét dong phan can
quay hoéc. chit hd biéﬁ hodc hdn hop ctia chung, Viv du, nhu chét déng phén hinh hoc
(cis hoac trans) v& co ban 1a tinh khiét, chat dong phan khong d6i quang, chét dong
phéan quang hoc (thé ddi quang), raxemat hodc hdn hop cua ching. “V& co ban 1a tinh
khiét” holic “vé co ban 1a khong c6 chit déng phan khac” nhu duoc sir dung trong ban
mo ta nay cé nghia la san pham chta it hon 5%, va, chéng han nhu, it hon 2%, chat

ddng phan khéc tuong Gmg véi lugng chét ddng phan dugc wu tién, theo khéi lugng.

Hdn hop tao thanh bét ky ctia cac chét ddng phan c6 thé duoc phan tach trén co
s& céc dibm khac nhau v& tinh chét 1y hoa cta thanh phan, thanh chat dong phan hinh
hoc hogc chat dong phan quang hoc, chét ddng phan khong dbi quang, raxemat tinh
khiét hodc v& co ban 1 tinh khiét, vi du, bing séc ky hodc két tinh phan doan.

Raxemat tao thanh bit ky ctia san pham cudi hodc cac hop chét trung gian c6
thé dugc phan giai thanh thé dbi quang quang hoc bang phuong phap da biét, vi du,
bang cach phan tach mudi cta chit ddng phan khong d6i quang ctia ching, thu duoc

béng axit hodc bazo ¢6 hoat tinh vé mit quang hoc va giai phéng hop chét axit hodc
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bazo ¢6 hoat tinh vé mat quang hoc. Cu thé 1a, géc bazo do d6 c6 thé duoc str dung dé
phéan giai hop chét theo sang ché thanh thé dbi quang quang hoc, vi du, bang cach két
tinh phan doan mubi duoc tao ra véi axit ¢6 hoat tinh quang hoc, vi du, axit tartric, axit
dibenzoyl tartric, axit diaxetyl tartric, axit di-O,0’ -p-toluoyl tartric, axit mandelic, axit
malic hodc axit camphor-10-sulfonic. San phdm raxemic cfing c6 thé dugc phan giai
bing sic ky khong d6i xung, vi du, séc ky long 4p luc cao (high pressure liquid
chromatography - HPLC) sir dung chét hip phu khong d6i ximg.

Hon thé nita, hop chat theo sang ché, bao gdbm mudi ctia ching, cling c6 thé thu
duoc & dang hydrat cta ching hodc bao gdm dung mdi khic dugc st dung cho qua
trinh két tinh ctia chung. Hop chét theo séng ché c6 thé vén da co dang solvat hodc
duoc thiét ké dang solvat véi dung méi duoc dung (bao gém nude); do do, dugce du
dinh rang sang ché bao gébm ca dang solvat hoa hodc chua solvat hoéa. Thuat nglt
"solvat" chi phuc chét phan tir ctia hop chat theo sang ché (bao gdm mubi duoc dung
ctia ching) véi mot hodc nhiéu phén tir dung méi. Cac phan tit dung moi nay thuong
duogc su dung trong linh vuc dugc pham, ma da dugc biét 1a khong gdy hai cho nguoi
nhan, vi du, nudc, etanol va dung moi tuong tu. Thuat ngft "hydrat" chi phire chét khi

phén t&r dung moi la nudec.

Hop chit ¢6 cong thuc I ¢6 thé duge bao ché bing phuong phép tong hop
chung nhu dugc minh hoa trong so dd 1. 5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on (1)
¢ thé duoc alkyl héa bdi N véi hop chét 2 bang cach phéan tng véi bazo thich hop
ching han nhu natri hydrua hodc kali hexametyldisilazit trong dung moi thich hop
chéng han nhu THF hodac DMF dé tao ra hop chit 3. Qua trinh nbi hop chét 3 va hop
chét 4 ¢6 thé duoc thuc hién sit dung phan Gmg duge xuc tac béng paladi, chuyén héa
hop chét 3 thanh axit boronic hogc pinacol este sau do6 phan tng tiép theo v6i hop chat
4 trong diéu kién dugc hd tro bdi paladi da biét dé tao ra hop chét c6 cong thirc 5.
Theo céch khac Z! trong hop chit 4 c6 thé duoc chuyén hoa thanh axit bornic hodc
pinacol este, sau d6 phan ung voi1 hop chit 3 dé tao ra hop chit 5 trong phan tmg héa
hoc tuong tu dugc xtc tac bang paladi. Phan Gmg ctia hop chét 5 véi amin 6 trong didu
kién vduoc hd tro boi paladi dé tao ra hop chét c¢6 cong thire 7, 1a hop chit c6 cong thirc
L
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Sodol
R* R?
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Hop chét trung gian 5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on 1 ¢6 thé duoc diéu
ché bang nhiéu phuong phap da biét véi ngudi o hiéu biét trung binh trong linh vuc.
So dd 2 minh hoa hai phuong phap tbng hop chung. Axit dibromthiophencarboxylic
(8) ¢6 ban trén thi trudng dugc phan ung voi alkyl kim loai ching han nhu n-butyllithi
hoic isopropylmagie clorua trong diéu kién nhiét do thép va dianion tao thanh dugc
phan g véi hop chét 9 d tao ra ruou ma sau d6 duge tao vong thanh lacton 10 duoc
xlc téc bing chat xtc téc thich hop ching han nhu axit sulfuric hodc axit p-
toluensulfonic trong dung mdi thich hop chéing han nhu toluen & nhiét do tang. Phan
tmg chuyén hoa cua hop chit 10 thanh lactam 1 c6 thé dat duoc bang cach s dung
amoniac & nhiét d6 cao. Theo cach khac, axit thiophen-3-carboxylic 11 ¢ thé duogc
chuyén héa thanh hop chét 13 bang cach st dung phuong phap gibng nhu duge mo ta
o trén. Hop chét 13 duoc chuyén héa thanh bromua 1 bing cach phéan tmg véi chat
brom héa thich hop chéng han nhu NBS hodc Brz trong dung moi thich hop chang han

nhu axetonitril hodc axit axetic.

So db 2
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So dd 3 va 4 trong mot s6 vi du minh hoa quy trinh didu ché hop chat c6 cong

hite TA, nhung phuong phép didu ché hop chét ¢6 cong thic I thich hop trong do R',
R2, R3, R* RS, R6, X!, X2 L' va L? 1a céc lua chon khéc duogc bao gdm bdi cong thie I

d4 bidt b v6i ngudi ¢6 hidu biét trung binh vé nhiéu phwong phap da bibt dé diéu ché

c4c hop chét trung gian cin thiét 1, 2 va 4, do d6 phuong phap nay co thé 4p dung

tuong duong dé didu ché hop chit theo cac phuong an khac cua R, R2, R3, R% R5, RS,
X!, X2, L va L2, |

So db 3

RA
x—~
0 R?
X=Cl, Br, OTs P s o ?
4 4
sr—¢ I NH 14 < [ N — > B8 | N
S 5 S Ra o S R
re R RE R® RE RS
1 15 16
' / R220
R22b 0 22b
I'N\_¢ R HNR " //<O R? NF\&C‘
N | N 15 N N T N =N
J=N s s R =N s R2 c
HN, rR® R al RE RS 17
R1
19 18

So dd 3 minh hoa mot phuong phéap téng hop hop chit c6 cong thite TA. Hop

chét trung gian 1 duge alkyl héa boi N véi hop chat 14 bang phan tmg v6i bazo thich

hop chang han nhu natri hydrua hogc kali hexametyldisilazit trong dung mo6i thich hop
chang han nhu THF hoac DMF dé tao ra hop chét 15. Phan tng chuyén hoa hop chét

15 thanh pinacol este cua axit boronic 16 dugc thuc hién bang cach st dung phan ung
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hoa hoc dugce xuc tac béng paladi trong didu kién duoc hd tro boi paladi da biét. Qua
trinh ndi pinacol este ciia axit boronic 16 va hop chat 17 ¢6 thé duoc thuc hién sir dung
phan tng hoa hoc dugc xuc tac bang paladi dé tao ra hop chit 18. Phan tng cta hop
chét 18 v&i amin 15 trong didu kién duoc hd trg béi paladi dé tao ra hop chét c6 cong

thite 19, 12 hop chit c6 cong thuc TA.

So do 4
4
o] HN—( fl\ P R
R2 PR RS °R® A
J 20 Y 9 Br—< | NH™ N2
Br [ o —=— B—< | N S OH
S™ mr S™ Br R® RS
8 21 22
0 /
Ry
Br—< [ N
S R2
r6 R®
15

So dd 4 minh hoa phuong phap tdng hop thay thé dé tao ra hop chat trung gian
15. Axit dibromthiophencarboxylic 8 dugc chuyén hoéa thanh amit 21 v6i nhém ¢
chudi bén R? va R*d4 c6 sin trong phan ung bang cach st dung nhiéu phuong phéap
didu ché amit da biét ching han nhu phan Gmg véi thionyl clorua va phan tmg sau do
cua hogp chét trung gian axit clorua véi amin 20. Hop chét 20 phan tng voi alkyl kim
loai chang han nhu n-butyllithi & nhiét do thép va dianion tao thanh dugc phan img voi
hop chit 9 dé tao ra rugu 22, ma sau d6 dugc tao vong thanh hop chét 15 duoc xudc tac
bing chit xic tac thich hop chéing han nhu axit sulfuric hodc axit p-toluensulfonic

trong dung moi thich hop chéng han nhu toluen ¢ nhiét d¢ tang.

Vi du thue hién sang ché

Céc vi du du6i ddy minh hoa cdc phuong 4n nhét dinh cla sing ché va lam thé
ndo dé didu ché va st dung ching. Céc vi du ndy khong dugc du dinh lam gi6i han
pham vi sang ché.

Trong cac vi du dudi déy, cac chir viet tat dudi day duoce st dung:

9-BBN 9-Borabixyclo[3.3.1]nonan
Boc tert-Butyloxycacbony]l

50

50/97



Bopina
BPO
dba
DAST
DCE
DCM
DIPEA
DMAP
DMF
DMSO
EDCI
EDTA
EtOAc
HATU
HOBt
KHNDS
LDA
LG

MeOH
MsCl
NaHMDS
NBS
NMP
(dppHCL
PE

PG

PPTS

TLC diéu ché

PTSA
TBAF
TBAI

47800

Bis(pinacolato)diboron

Dibenzoyl peroxit

dibenzylidenaxeton

Dietylaminosulfua triflorua

1,2-Dicloeten

Diclometan

di-isopropyletylamin

4-Dimetylaminopyridin

Dimetylformamit

Dimetylsulfoxit

1-Ety1-3-(3-dimetylaminopropyl)carbodiiinit

Axit etylendiamintetraaxetic

Etyl axetat

1-[Bis(dimetylamino)metylen]-1H-1

oxid hexaflophosphat

Hydroxybenzotriazol

Kali hexametyldisilazit

Lithi diisopropylamit

Nhém doi chuyén

Metanol

Metansulfonyl clorua

Natri hexametyldisilazit

N-Bromosuccinimit

N-Metyl-2-pyrolidon

,2,3-triazolo

[4,5-b]pyridini 3-

[1,1'Bis(diphenylphosphino)feroxen] diclopaladi(II)

Dau ete

Nhém bao vé
Pyridini p-toluensulfonat

Shc ky 16p mong diéu ché

Axit p-toluensulfonic

Tetra-n-butylamoni ﬂdrua

Tetra-n-butylamoni iodua
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TEA Trietylamin

TES Trietylsilyl

TFA Axit trifloaxetic

TfOH Axit triflic

THF Tetrahydrofuran

THP Tetrahydrofuran

TLC Séc ky 16p méng

TsCl 4-Toluensulfonyl clorua

Xantphos 4,5-Bis(diphenylphosphino)-9,9-dimetylxanten

Hop chét trung gian 1

(2-(triflometyl)pyridin-4-yl)metyl metansulfonat

fCl SN
/Ck = l NaBH4 \/Q \/E\/L
MeOH F F TEA, DCM MsO

CF3 gatm CO

Budc 1. Metyl 2-(triflometyl)isonicotinat

B6 sung Pd(dppf)Cla-CH2ClLa (1,44 g, 1,77 mmol), sau do thém TEA (17,9 g,
177,0 mmol) vao dung dich 4-brom-2-(triflometyl)pyridin (20 g, 88,5 mmol) trong
MeOH (150 mL) trong ndi hip 250 mL. Nap CO dén ap suat 8 atm vao ndi hip va
khuy & nhiét d6 80°C trong 18 gid,, duy tri 4p sudt CO & &p suat 8 atm. Hon hop nay
duoc lam ngudi dén nhiét dd phong va MeOH dugc loai bo trong chan khong. Can
dugc hoa tan trong EtOAc (500 mL), dugc rira v6i nude (200 mL x 2) va nudc mudi
(200 mL), dugc lam khd trén NaxSOs khan va dugc ¢d. Can dugc hoa tan trong
PE/EtOAc (10/1, 50 mL) va dugc loc qua dém mong silicagel dé loai bo chét xc tac.
Dich loc duoc ¢6 dé thu duge hop chit néu & dé muyc (15,4 g, hidu suat: 84%).

Budc 2. (2-(triflometyl)pyridin-4-yl)metanol

Bb sung ting phén NaBHj4 (7,1 g, 187,7 mmol) vao dung dich dugc lam ngudi
trong nudc da cua san pham trong budce 1 néu trén (15,4 g, 75,0 mmol) trong MeOH
(100 mL) trong khi duy tri nhiét d6 bén trong dudi nhiét do 30°C. Sau khi qua trinh bd
sung duoc hoan thanh, hdn hop duge khudy & nhiét d6 phong trong 2 gid trudce khi
lam dimg bang axeton (20 mL). Hdn hop phan tng duge ¢d va cdn dugc hoa tan trong
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EtOAc (200 mL), dugc rira voi nude (50 mL x 3) va nude mudi (50 mL), duge 1am
khé trén Na;SO4 khan va duoc ¢b dé thu duge hop chit néu & dé muc (11,8 g, hiéu
suét: 88%).

Bude 3. (2-(triflometyl)pyridin-4-yl)mety]l metansulfonat

Bb sung MsCl (38 mg, 0,339 mmol) vao dung dich duoc 1am ngudi trong nudc
da cta san phém trong budc 2 néu trén (50 mg, 0,282 mmol) va TEA (43 mg, 0,423
mmol) trong DCM (3 mL). Hdn hop duoc khudy & nhiét do phong trong 1 gio. Hon
hop phan tmg duoc pha lodng véi DCM (20 mL), dugc rua véi NapCO3 chira nude bao
hoa (10 mL) va nudc mudi (20 mL), duge lam kho trén NaSO4 khan va duoc co dé
tao ra hop chit néu & dé muc (69 mg, hiéu suit: 96%). MS (ESI) m/z=256,1 [M+H]".

Hop chét trung gian 2

2-brom—6,6-dimetyl-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

0, Q 0 .
OH OH amoniac
1) n-Buli PTSA  _. J PR
N\ D W Il © T470°c
2) axeton tuluen S
S S
O 0
NBS
/T N ——— sr— [ NH
S ACN S

Buéc 1. Axit 2-(2-hydroxypropan-2-yl)thiophen-3-carboxylic

B6 sung tir tir #-butyllithi (2,5 N trong hexan, 562 mL, 1404 mmol) vao dung
dich axit thiophen-3-carboxylic (75 g, 585 mmol) trong THF (1500 mL) dén nhiét d6 -
70°C trong bé d4 kho/axeton trong nito trong khi duy tri nhiét do bén trong dudi nhiét
do -55°C. Sy tao thanh thé rén c6 thé dugc quan sat trong qué trinh bd sung cac chat.
Sau khi qua trinh bd sung dugc hoan thanh, phan tmg duge khudy & nhiét do -70°C
trong 30 phut trudce khi bd sung timg giot axeton (44,2 g, 761 mmol) trong khi duy tri
& nhiét d6 duéi -60°C. Sau khi qua trinh bd sung dugc hoan thanh, hén hop phan tng
duoc khudy trong 10 phut ¢ nhiét d6 -70°C va 2 gio trong bé nu6e da. Hon hop phan
ung dugc lam dung bang axit hydroclorua (4 N, 800 mL) ¢ nhiét dé 0°C va dugce
khudy trong 1 gio. Pha hitu co dugc phén tach, dugc lam khd trén NaxSO4 khan va
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duoc ¢d trong chdan khéng d8 thu duoc san pham tho (~85 g, rdn va béan ran), dugc su

dung trong budc tiép theo ma khong cAn tinh ché thém.
Bude 2. 6,6-dimetylthieno[2,3-c]furan-4(6H)-on

B sung PTSA monohydrat (30 g, 160 mmol) va nude (75 mL) vao san phém
thd ctia bude 1 néu trén (85 g, rin va béan ran) trong toluen (1000 mL). Hon hop duoc
hdi luu & nhiét dd 100°C trong 18 gio. Hon hop phan tng dugc lam ngudi t61 nhiét do
phong, dugc pha loang v6i EtOAc (1000 mL), dugc rira v6i NaOH chira nudc (2 N,
1000 mL) va nudc mudi (1000 mL). Lép hitu co duge lam khd trén NaxSO4 khan va
duoc cd trong chan khong dé thu duge hop chét tho néu & dé muc (48 g, hiéu SuAt:

49% trong 2 budc).
Budc 3. 6,6-dimety1—5,6-dihydro-4H—thieno[2,3—c]pyrol-4-0n

Nap dung dich cta san phim trong budc 2 néu trén (110 g, 654 mmol) va
amoni hydrdxit duoc c6 (28%, 1000 mL) vao ndi hap 3 L. Hon hop dugce gia nhiét tu
tr ti nhiét do 170°C va dugc khudy & nhiét 6 nay trong 18 gio. Hon hop phan tng
duoc 1am ngudi t6i nhiét d6 phong va duoc chiét véi DCM/isopropanol (10/1, 500 mL
x 3). Lép hitu co két hop duoc 1am kh trén Na2SO4 khan va duoc ¢d dé thu duge san
phdm thd, ma duge nghién véi PE/EtOAc (10/1, 1100 mL) va chét rén dugc loc va
duoc 1am kho trong chdn khong & thu duoc hop chit néu & dé muc (77 g, hiéu sudt:
70%).

Budce 4. 2—brom-6,6-dimety1—5,6-dihydro—4H-thien0[2,3-c]pyr01—4-on

B6 sung ting phan NBS (70,25 g, 394,7 mmol) vao huyén phu cta san pham
frong bude 3 néu trén (60 g, 358,8 mmol) va amonia clorua chira nudce bdo hoa (36
mL) trong axetonitril (720 mL). Sau khi khudy & nhiét do phong trong 18 gio, hén hop
dugc ¢d trong chdn khong. Can duge hoa tan trong EtOAc (2 L), dugc rira v6i natri
bisulfit chira nuée bdo hoa (500 mL x 4) va nude mubi (1000 mL), duge lam kho trén
Na,SO4 khan va dugc ¢d trong chdn khong. Can duoc nghién voi PE/EtOAc (1/2, 200
mL) va chét rén duoc loc va dugce lam kho trong chdan khong dé thu duoc hop chét néu
& d& muc (83,6 g, hiéu suét: 81%). MS (ESI) m/z = 246,1 & 248,2 [M+H]".

Hop chit trung gian 3
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4-(1-brometyl)-2-(triflometyl)pyridin

HO Br
1) i-PrMgCl CBry, PPhs

X —_— A

X
| 2) CH3CHO | P THF |
N~ “CFs N~ “CF; N~ “CFs

Br

Bude 1. 1-(2-(triflometyl)pyridin-4-yl)etanol

B4 sung isopropylmagie clorua (2N trong THF, 462 mL, 924 mmol) vao dung
dich 4-brom-2-(triflometyl)pyridin (190 g, 840,7 mmol) trong THF (1,3 L) dugc lam
ngudi dén nhiét 4o 0°C & ty 18 nay dé gifr nhiét d bén trong < 5°C. Sau khi qua trinh
bd sung durge hoan thanh, hdn hop duoc khqu & nhiét @6 ~10°C trong 0,5 gio va dugce
Jam ngudi lai dén nhiét d6 0°C va axetaldehyt (55,48 g, 1,26 mol) duoc bd sung vao
trong khi giit nhiét do bén trong <10°C. Sau khi qua trinh bd sung dugc hoan thanh,
hén hop duge khuéy & nhiét d6 ~10°C trong 30 phut trudc khi duoc lam dung bang
NH4C1 chira nuéc bdo hoa. Dung dich tao thanh duoc ¢ dé loai bo hau hét THF va
dung dich chita nude duge chiét véi EtOAc (1,0 L x 3). Lép hitu co két hop dugc rtra
véi nude (500 mL x 3) va nude mudi (500 mL x 2), dugc lam kho trén Na;SO4 khan
va duoc cd trong chdn khong dé thu duoc hop chit néu & dé muc (150 mg, hiéu suét:
93%), duoc st dung trong bude tiép theo ma khong cAn tinh ché thém.

Budce 2. 4-(1-brometyl)-2-(triflometyl)pyridin

B6 sung PPhs (412 g, 1,57 mol) vao dung dich ctia san pham trong budc 1 néu
trén (200 g, 1,05 mol) va CBrs (524 g, 1.57 mol) trong THF (2L) & nhiét do. phong
thanh nhiéu phan. Sau khi qua trinh bd sung dugc hoan thanh, hdn hop duge khudy &
nhidt d6 phong trong 1 gid. BS sung lan lugt CBrs bd sung (87 g, 0,26 mol) va PPhs
(68,5 g, 0,26 mol). Hon hop phan tmg duoc khudy & nhiét do phong trong 1 gio va
duoc loc va dich loc dugce cd trong chdn khong. Can duoc tinh ché béng sic ky cot
nhanh trén silicagel (PE/EtOAc = 2/1) dé thu dugc hop chat néu & dé muc (173 g, hidu
suét: 65%). MS (ESI) m/z = 254,1 & 256,0 [M+H]".

Hop chét trung gian 4

(R)-2-((tert-butyldimetylsilyl)oxy)-1-(3 -clophenyl)etyl metansulfonat
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M TBSCI oH
@\/ AD-mix-beta _ Cl OH iridazole . C! OTBS
cl” t-BUOH/H,0 DCM

OMs

MsC Cl OTBS
TEA, DCM

Bude 1. (R)-1-(3-clophenyl)etan-1,2-diol

B6 sung timg giot 1-clo-3-vinylbenzen (4.8 g, 35 mmol) vao dung dich AD-
mix-beta trong t-BuOH/H20 (60mL/60 mL) ¢ nhiét d6 phong. Hon hop duoc khudy o
nhiét d6 phong qua dém trude khi duge lam dung bang NaHSO3 chira nuéc bdo hoa
(100 mL). Hon hop phan tmg dugc pha loang v4i nude (200 mL) va duge chiét voi
EtOAc (200 mL x 3). L6p hitu co két hop dugc rra voi nude (200 mL) va nude mudi
(200 mL), dugc 1am khd trén Na;SO4 khan va duge ¢6. Cén duoc tinh ché bang sic ky
c6t nhanh trén silicagel (PE/EtOAc = 4/1) dé thu dugc hop chét néu & dé muc (5,2 g,
hiéu suét: 86%).

Bude 2. (R)-2-((tert-butyldimetylsilyl)oxy)-1-(3 -clophenyl)etanol

B4 sung lan lugt imidazol (5,1 g, 75 mmol) va TBSCI (4,5 g, 30 mmol) vao
dung dich ctia san pham trong bude 1 néu trén (5,2 g, 30 mmol) trong DCM (50 mL)
duwoc lam ngudi dén nhiét do 0°C. Hon hop dugce khudy trén bé nuéc dé trong 1 gid va
duge pha lodng v6i DCM (200 mL), dugce rira v6i nude (50 mL x 2) va nudce mudi (50
mL), duoc 1am kho trén Na;SO4 khan va dugce ¢d. Can dugc tinh ché bang sic ky cot
nhanh trén silicagel (PE/EtOAc = 10/1) dé thu duoc hop chat néu & aé muc (7,3 g,
hiéu suét: 85%).

Bude 3. (R)-2-((tert-butyldimetylsilyl)oxy)—1-(3-clopheny1)etyl metansulfonat

B sung TEA (83 mg, 0,822 mmol), sau d6 b sung timg giot MsCl (75 mg,
0,658 mmol) vao dung dich cta san phim trong budc 2 néu trén (200 mg, 0,548
mmol) trong DCM (10 mL) duge 1am ngudi trén bé nuée da. Hbn hop dugc khudy &
nhiét d6 phong trong 1 gid va dugc pha loang v6i DCM (100 mL), duoc rua béng

Na,COj3 chita nude bio hoa (30 mL), nude (30 mL) va nuée mudi (30 mL), duge lam
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khé trén Na>SO4 khan va duoc ¢6 dé thu duoc hop chit tho néu & dé muc (300 mg),
duoc sir dung trong bude tiép theo ma khong can tinh ché thém. MS (ESI) m/z = 365,2
& 367,1 [M+H]*

Hop chét trung gian 5

2-(2-(triflometyl)pyridin-4-yl)etyl 4-metylbenzensulfonat

Br A BEK N 1) 9-BBN HO TsO
@ N § TsCl, TEA
Pd(dppf)Cl X
NP, TEA DNF |N/ 2) 2. 5N NaOH | DCM »

CF3 30% Hy0, N~ "CF; N "CF;

Budc 1. 2-(triflometyl)-4-vinylpyridin

B sung 4-brom-2-(triflometyl)pyridin (5,0 g, 22 mmol) va sau d6 bd sung TEA
(3,3 g 33 mmol) vao dung dich kali vinyltrifloborat (3,6 g, 27 mmol) va
Pd(dppf)Clo-CH2Cl, (0,9 g, 1,1 mmol) trong DMF (50 mL). Hon hop dugc khudy &
nhiét d6 105°C trong 18 gid trong Na. Sau khi lam ngudi tGi nhiét 4o phong, hdn hop
phan tmg dugc pha lodng véi EtOAc (100 mL), duogc rira {/éi nude (50 mL x 5), duoc
lam kho trén NaxSOs khan va duoc ¢d. Cin duoc loc qua dém mong silicagel
(PE/EtOAc = 10/1 dén 2/1) va duoc cd thu dé thu duoc hop chit néu & dé muc (2,5 g,
hiéu suét: 65%).

Budce 2. 2-(2-(triflometyl)pyridin-4-yl)etanol

B& sung timg giot 9-BBN (0,5N trong THF, 37,5 mL, 18,‘75 mmol) vao dung
dich ctia san phdm trong budce 1 néu trén (1,3 g, 7,5 mmol) trong THF (10 mL) ¢ nhiét
do 0°C trong Na. Sau khi khudy & nhiét do 60°C trong 2 gio, hdn hop duoc 1am ngudi
t6i nhiét do phong, b sung NaOH (2,5 N, 15 mL, 37,5 mmol), sau do bd sung tir tir
H202 (30%, 4,3 g). Hon hop tao thanh duoc khqu & nhiét 46 phong trong 18 gio. Hén
hop duge loc va dich loc duge chiét v6i EtOAc (100 mL), hdn hop duge rira voi nuée
(30 mL), duoc lam khé trén NaxSO4 khan va duge c6. Cén dugc tinh ché bang sic ky
¢t nhanh trén silicagel (PE/EtOAc = 4/1 dén 2/1) dé thu duoc hop chét néu & dé muc
(800 mg, hidu sudt: 56%).

Bude 3. 2-(2-(triflometyl)pyridin-4-yDetyl 4-metylbenzensulfonat
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B6 sung lan lugt TEA (691 mg, 6,84 mmol) va TsCl (978 mg, 5,13 mmol) vao
dung dich cua san pham trong budc 2 néu trén (650 mg, 3,42 mmol) trong DCM (10
mL) & nhiét do 0°C. Hon hop duge khudy & nhiét 46 phong trong 6 gi¢ va duoc pha
lodng v6i EtOAc (100 mL), duge rira v6i nude (20 mL) va nudc mubi (20 mL), duoc
lam kho trén Na2SO4 khan va duge c6. Can duge tinh ché bang sic ky cot nhanh trén
silicagel (PE/EtOAc = 20/1 dén 4/1) dé thu duoc hop chét néu & dé muc (940 mg, hiéu
sudt: 80%). MS (ESI) m/z = 246,1 [M+H]"

Hop chit trung gian 6

4-(1-brometyl)-2-(triflometyl)pyrimidin

~_O_-Sn(Bu); 0
Cl<__N._CF,
U Pd PI o 2Ol NYCFa T | NYCFS s
HF
~ (DM?:)Z 2 _N T _N MeOH
OH Br
CBr,
|N\ CFy _ CPMa |N\\]/CF3
N PPhy, THF N

Bude 1. 4-(1-etoxyvinyl)-2-(triflometyl)pyrimidin

B4 sung tributyl(1-etoxyvinyl)stanan (8,91 g, 24,7 mmol) vao dung dich 4-clo-
2-(triflometyl)pyrimidin (4,09 g, 22,43 mmol) va Pd(PPhs)Cl> (315 mg, 0,449 mmol)
trong DMF (50 mL) & nhiét d§ phong. Sau khi khqu & nhiét do 85°C trong 18 gio
trong N2, hdn hop phan tung duge lam ngudi t6i nhiét do phong va sau do bd sung KF
(16 g) va nude (70 mL). Hon hop duoc khudy & nhiét d§ phong trong thém 10 phut
truée khi hoa tan véi EtOAc (150 mL). Lép hitu co dugc phan tach, duge rua voi
nude (100 mL x 2) va nude mudi (100 mL), dugc 1am kho trén NazSO4 khan va duoc
cd. Can dugc tinhvché bang sic ky cot nhanh trén silicagel (PE/EtOAc = 15/1) d thu
dugc hop chit néu & d muc (4,53 g, hiéu suét: 93%)

Budce 2. 1-(2-(triflometyl)pyrimidin-4-yl)etanon

B6 sung HCI 4N (10.4 mL) chira nuée vao dung dich cua san phdm trong budc
1 néu trén (4,53 g, 20,76 mmol) trong THF (40 mL) & nhiét do6 phong. Sau khi khudy &
nhiét do 30°C trong 18 gio, hén hop dugce ¢b dé loai bo THF. Dung dich chira nudc
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con lai duoc diéu chinh dén d6 pH = 8~9 bang NaHCOs chita nuéc bao hoa, sau do
duoc chiét véi EtOAc (80 mL). Phan chiét dugc rira voi nuée (50 mL), duge lam kho
trén Na,SO4 khan va duoc c6 dé thu dugc hop chét néu & d& muc (4,49 g, thd), duoc
sir dung trong budc tiép theo ma khong cAn tinh ché thém.

Budce 3. 1-(2-(triflomety])pyrimidin-4-yl)etanol

B sung timg phan NaBHs (953 mg, 26,19 mmol) vao dung dich duogc lam
ngudi trong nudc da cia san phém trong budc 2 néu trén (3,99 g, 20,99 mmol) trong
MeOH (30 mL) dé gift nhiét d6 bén trong < 30°C. Hén hop duge khudy ¢ nhiét do
phong trong 0,5 gio, dugc lam dung bang axeton (10 mL), duoc pha loang véi EtOAc
(80 mL), dugc rira v6i nude (40 mL x 2) va nude mudi (40 mL), duge lam kho trén
NaySO4 khan va duge ¢ dé thu duge hop chit néu & dé muc (3,21 g, hidu sudt: 71%).

Budc 4. 4-(1-brometyl)-2-(triflometyl)pyrimidin

B sung tr tir PPhs (5,6 g, 21,3 fanl) vao dung dich duoc lam ngudi tr011g
nuéc da cta san pham trong bude 3 néu trén (2,71 g, 14.1 mmol) va CBrs (7,02 g,
21,16 mmol) trong THF (10 mL). Sau khi khudy & nhiét do 40°C trong 1,5 gio, hdn
hop phan tmg duoc loc. Dich loc duge ¢o va cin duoc tinh ché béng sdc ky cot nhanh
trén silicagel (PE/EtOAc = 4/1) dé thu dugc hop chit néu & d& muc (2,76 g, hiéu suét:
77%). MS (ESI) m/z = 255,1 & 257,1 [M+H]".

Hop chét trung gian 7

2-(1-brometyl)-6-(triflometyl)pyridin

Br__N._CF n(Ews o
B ® _4NHCI _ Ny CFa NaBH,
P Pd(PPh3)4 TTHE | P MeOH
OH
N. CFy _ CBra
S
| P PPhs, THF

Hop chét trung gian 7 duoc tdng hop theo .quy trinh duge md ta cho hop chat

trung gian 6 bat dau tir 2-brom-6-(triflometyl)pyridin.

Hop chit trung gian 8
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2-(1-brometyl)-4-(triflometyl)thiazol

CFs \/OWSH(Bub

B’</N]/ j/ Fa  anHol _ j _NaBH;
s PA(PPho);C, > ¢ MeOH

CF3
HO, /N]/ CBI’4 ]/
; s PPhy, THF > \

Budce 1. _2-(1 -etoxyvinyl)-4-(triflometyl)thiazol

B6 sung tributyl(1-etoxyvinyl)stanan (7,7 g, 21,3 mmol) vao dung dich 2-brom-
4-(triflometyl)thiazol (4,5 g, 19,4 mmol) va Pd(PPh3).Cl> (272 mg, 0,39 mmol) trong
DMF (50 mL) & nhiét d6 phong. Hon hop duge khuéy & nhiét do 85°C trong 4 gio
trong Na. Sau khi lam ngudi t6i nhiét d6 phong, KF (20 g) va nude (70 mL) duge bd
sung vao hon hop phan ung, duoc khudy & nhiét do phong thém 10 phut. Hon hop
trong EtOAc (150 mL), duoc rira v6i nude (80 mL x 2) va nudc mudi (80 mL), duoc
lam kho trén Na»SO4 khan va duge ¢d. Can dugc tinh ché b%mg sdc ky cot nhanh trén
silicagel (PE/EtOAc = 10/1) dé thu duoc hop chit néu & d& muc (4,4 g, hidu suit:
92%).

Budce 2. 1-(4-(triflometyl)thiazol-2-yl)etanon

B6 sung HC1 4N (8,7 mL) chtra nu6e vao dung dich ctia san pham trong bude 1
néu trén (3,9 g, 17,5 mmol) trong THF (40 mL) ¢ nhiét d6 phong. Sau khi khudy &
nhiét d6 30°C trong 4 gio, hon hop phan ung duoc ¢d dé loai bo THF, dung dich chira
nuée con lai duge didu chinh dén d6 pH = 8~9 v6i NaHCOs chira nude bdo hoa va
duge chiét voi DCM (80 mL). Phan chiét dugc rira v6i nuée (50 mL), duoc lam kho
trén NaSO4 khan va duge co dé thu duoc hop chit néu & dé muc (4,85 g, thd), duoc

st dung trong budc tiép theo ma khong cAn tinh ché thém.
Buée 3. 1-(4-(triflometyl)thiazol-2-yl)etanol

B sung timg phin NaBHa (1,01 g, 26,76 mmol) vio dung dich dugc lam nguodi
trong nudc da cla san pham trong budc 2 néu trén (4,35 g, 22,3 mmol) trong MeOH

(40 mL) dé duy tri nhiét d6 bén trong < 30°C. Sau khi khudy & nhiét do phong trong
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0,5 giod, hdn hop phan tng duoc lam ding bing axeton (2 mL), dugc pha lodng véi
EtOAc (100 mL), duoc rira v6i nude (50 mL x 2) va nude mubi (50 mL), duoc lam
kho trén NaySOq khan va duoc 6 dé thu dwoc hop chat néu & d& muc (3,5 g, hiu sudt:

80%).
Budce 4 2-(1-brometyl)-4-(triflometyl)thiazol

B4 sung tir tir PPhs (5,6 g, 21,3 mmol) vao dung dich duoc lam ngudi trong
nuée da cta san pham trong bude 3 néu trén (3,5 g, 17,8 mmol) va CBr4 (7,06 g, 21,30
mmol) trong THF (40 mL). Sau khi khudy & nhiét do 40°C trong 1,5 gio, hdn hop phan
tmg dugc loc. Dich loc duge c6 va cdn duoc tinh ché béng séc ky cot nhanh trén
silicagel (PE/EtOAc = 20/1) d& thu dugc hop chdt néu & dé muc (2,49 g, hidu sudt:
54%). MS (ESI) m/z = 260,0 & 262,1 [M+H]".

Hop chét trung gian 9

Axit  2-(6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5-yl)am ino)pyrimidin-4-yl)-4-
ox0-4H-thieno[2,3-c]pyrol-5(6H)-yl) axetic |

[¢] 1) B,Piny, KOAC
Pd(dppf)Cl,, dioxane
Br /| NH DINKHVMDS gy /T cl N Cl
S B/\[ro\/ .>~ ) \E;WN/
KCO3, Ho0
I\ e o N N THF/EtOH
N [N Pd,dbas, XantPhos =N s —>-—o LiOH
. =N S —>—o Cs,CO0;, dioxane HN 0 AN
cl o >_:)
N, 7
0
7N _/
N | N
=N S #}OH
HN o
Budée 1. etyl 2-(2-brom-6,6-dimety1—4-oxo-4H-thieno[2,3-c]pyrol-5(6H)-

yl)axetat

B sung KHMDS (1 N, 9,75 mL, 9,75 mmol) vao dung dich hop chét trung
gian 2 (2,0 g, 8,126 mmol) duoc khudy trong THF (15 mL) trong N2 & nhiét d 0°C.
Hon hop duoc khudy & nhiét 6 0°C trong 1 git trude khi bd sung etyl 2-bromaxetat
(1,63 g, 9,75 mmol). Hon hop phéan Gng dugc khudy & nhiét 46 70°C trong 18 gio
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trong No. Sau khi lam ngudi téi nhi¢t 4o phong, hdn hop duge pha lodng véi EtOAc
(80 mL), duoc rra v6i nude (40 mL x 2) va nude mudi (40 mL), duge lam kho trén
NaySOs4 khan va duoc cd. Can duge tinh ché bing sdc ky cot nhanh trén silicagel
(PE/EtOAc = 1/1) & thu dugc hop chat néu ¢ dé muc (2,2 g, hiéu sut: 81%).

Bugc 2. etyl 2—(2-(2—clopyrimidin—4-y1)-6,6—dimetyl-4-oxo—4H-thien0[2,3—
c]pyrol-5(6H)-yl)axetat

B& sung 1an luot Bopin (1,76 g, 6,95 mmol), KOAc (1,30 g, 13,24 mmol) va
Pd(dppf)Clo*CH,Cl2 (270 mg, 0,331 mmol) vao dung dich cta san phém trong budce 1
néu trén (2,2 g, 6,62 mmol) trong dioxan (10 mL). Hon hop phan tmg duge khudy &
nhiét d6 90°C trong 3 gid trong Na. Sau khi lam ngudi t61 nhiét do phong, bd sung lan
luot 2,4-diclopyrimidin (986mg, 6,62 mmol), K>COs (2,28 g, 16,55 mmol) va nudce (2
mL) va hdn hop phan g duge rra bing N2 va duge khudy & nhiét @6 110°C trong 18
gio. Hon hop tao thanh duge lam ngudi toi nhiét do phong, dugc pha lodng véi
DCM/MeOH (10/1, 100 mL), duogc rira v6i nude (60 mL x 2) va nude mudi (60 mL),
duoc lam kho trén NaSO4 khan va dugc 6. Cén duogc tinh ché béng sdc ky cot nhanh
trén silicagel (PE/BtOAc = 3/1 dén 10/1 va DCM/MeOH = 100/1 dén 50/1) dé thu

dugc hop cht néu & d& muc (538 mg, hiéu suat: 22%)

Bude 3. etyl 2-(6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-
4-y1)-4-oxo0-4H-thieno[2,3-c]pyrol-5(6H)-yl)axetat

B4 sung lan luot 1-metyl-1H-pyrazol-5-amin (500 mg, 5,15 mmol), Cs2COs
(958 mg, 2,94 mmol), Pda(dba)s (67 mg, 0,0735 mmol) va Xantphos (85 mg, 0,147
mmol) vao dung dich cua san phém trong budc 2 néu trén (538 mg, 1,47 mmol) trong
dioxan (10 mL). Hon hgp phan ung duoc khudy & nhiét do 110°C trong 2 gio trong
Na. Sau khi 1am ngudi t¢i nhigt d6 phong, hon hop duge pha lodng véi DCM/metanol
(10/1, 86 mL), dugc rira véi nuée (50 mL x 2) va nudc mudi (50 mL), duge lam kho
trén Na2SO4 khan va duoc ¢d. Can duge tinh ché bang sdc ky cot nhanh trén silicagel
(DCM/MeOH = 100/1 dén 10/1) dé thu dugc hop chét néu & dé muc (444 mg, hiéu
sult: 71%).
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Budc 4. Axit 2-(6,6-dimety1—2-(2—((1—metyl-1H-pyrazol-S-yl)amino)pyrimidin—
4-yl)-4—oxo-4H-thieno[2,3-c]pyrol-5(6H)-yl) axetic

B sung LiOH-H,O (131 mg, 3,12 mmol) vao san phim trong budc 3 néu trén
(444 mg, 1,04 mmol) trong THF/EtOH/H,0 (SmL/5mL/ImL). Sau khi khudy & nhiét
do 50°C trong 1,5 gio, hdn hop phan tmg duge lam ngudi t41 nhiét do phong va duoc
didu chinh t6i do PH = 5~6 bang HCI chira nuée (4N). Hon hop duoc pha loang véi
DCM/i-PrOH (3/1, 60 mL) va nuée (30 mL). Lép hitu co duge phan tach, duoe lam
Khé trén NaxSOs khan va duge ¢b dé thu dugc hop chét thd néu & deé muc (411 mg,
hiéu suét: 99%), dugc st dung trong budc tiép theo ma khong cAn tinh ché thém. MS
(ESI) m/z = 399,2 [M+H]"

Hop chét trung gian 10

Axit  2-(6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-yl)-4-
oxo-4H-thieno[2,3-¢]pyrol-5(6H)-yl)propanoic

o) 1) BaPiny, KOAc
Pd(dppf)Cl,, dioxane
Br— | NH 1)1NKHMDS A(ﬁ'g’ /S cl N Cl
S 2) e 2 L\lN/
KoCO3, H0

o]
M~/ NHZ NN THF/EtOH
N [ N Pd.,dba, XantPhos >_N LiOH
>=N S o] Cs,C0;, dioxane
I O \_

0]
WN§
— S OH
" g
Nyl
N

Buéc 1. etyl 2-(2-brorn—6,6-dimetyl-4-oxo-4H—thieno[2,3—c]pyr01-5(6H)-
yl)propanoat

Bb sung KHMDS (1 N, 9,75 mL, 9,75 mmol) vao dung dich hop chét trung
gian 2 (2,0 g, 8,26 mmol) dugc khudy trong THF (15 mL) trong N2 & nhiét d6 0°C.
H&n hop duge khudy & nhiét 4o 0°C trong 0,5 gio trude khi bd sung etyl 2-
brompropanoat (1,77 g, 9,75 mmol). Hon hop phan tng dugc khudy & nhiét 46 70°C
trong 18 gid trong No, duge lam ngudi t¢i nhiét do phong, duoc pha lodng véi EtOAc
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(80 mL), dugc rira v6i nude (40 mL x 2) va nuée mudi (40 mL), duoc 1am kho trén

Na2SO4 khan va duoc ¢6 dé thu duge hop chét néu & dé muc (2,91 g).

Budc 2. etyl 2-(2-(2—clopyrimidin-4—yl)-6,6-dimetyl-4-oxo-4H—thien0[2,3-
cJpyrol-5(6H)-yl)propanoat

B sung lan luot Boping (2,24 g, 8,83 mmol), KOAc (1,65 g, 16,8 mmol) va
Pd(dppf)Cl*CH2Clz (343 mg, 0,42 mmol) vao dung dich cta san phdm trong budc 1
néu trén (2,91 g, ~ 8,13 mmol) trong dioxan (15 mL). Hon hop phan tmg duoc khudy
& nhiét dd 90°C trong 2,5 git trong No. Sau khi lam ngudi t6i nhiét do phong, bd sung
1an luogt 2,4-diclopyrimidin (1,25 g, 8,4 mmol), K»COs (2,32 g, 16,3 mmol) va nude (3
mL) va hdn hop phan tmg duoc rira b?mg N2 va dugc khqu & nhiét @ 110°C trong 18
gid. Hon hop tao thanh duge lam ngudi t6i nhiét do phong, dugc pha lodng voi
DCM/MeOH (10/1, 150 mL), dugc rira v6i nude (60 mL x 2) va nudc mudi (60 mL),
duoc 1am kho trén NaxSO4 khan va dugce ¢6. Can duge tinh ché bang séc ky cot nhanh
trén silicagel (DCM/MeOH = 100/1 dén 80/1) dé thu duoc hop chit néu & dé muc
(1,28 g, hiéu suit: 40%).

Bude 3. etyl 2-(6, 6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5—yl)amino)pyrimidin—
4-yl)-4-oxo0-4H-thieno[2,3-c]pyrol- 5(6H)-yl)propanoat

B4 sung lan luot 1-metyl-1H-pyrazol-5-amin (1, 15 g, 11,8 mmol), Cs2CO3
(2,20 g, 6,74 mmol), Pdx(dba)s (154 mg, 0,168 mmol) va Xantphos (194 mg, 0,337
mmol) vao dung dich ctia san phém trong budc 2 (1,28 g, 3,37 mmol) trong dioxan (10
mL). Hdn hgp phan ting duogc khudy & nhiét @6 110°C trong 2 gio trong Nz. Sau khi
]am ngudi téi nhiét 4o phong, hén hop dugc pha lodng véi DCM/metanol (10/1, 100
mL), duge rira véi nude (50 mL x 2) va nuée mudi (50 mL), duge lam kho trén
N2,SOq khan va duoc ¢b. Can duoc tinh ché bang sac ky cot nhanh trén silicagel
(DCM/MeOH = 100/1 dén 50/1) dé thu duoe hop chit néu & d& muc (640 mg, hiéu
sut: 43%).

Budc 4. Axit 2-(6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-
4-y1)-4-ox0-4H-thieno[2,3-c]pyrol-5 (6H)-yl)propanoic
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B6 sung LiOH<H20 (183 mg, 4,36 mmol) vao dung dich cua san pham trong
bude 3 néu trén (640 mg, 1,45 mmol) trong THF/EtOH/H20 (8 mL/8 mL/1,5 mL).
Hon hop duge khudy & nhiét do 50°C trong 1,5 gio. Sau khi lam ngudi t61 nhiét do
phong, hén hop phan tmg duoc diéu chinh t6i d6 pH = 5~6 bing HCI chira nuée (4N)
va duoc pha lodng véi DCM/i-PrOH (3/1, 60 mL) va nude (30 mL). Lép hitu co dugc
phan téch, dugc 1am kh trén NaxSO4 khan va dugc ¢6 dé thu duoce hop chét thd néu &
dé muc (550 mg, hiéu suét: 92%), duoc st dung trong budc tiép theo ma khong cén

tinh ché thém. MS (ESI) m/z = 413,1 [M+H]"
Hop chit trung gian 11

Axit 2-(2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-yl)-4-oxo-4H-
thieno[2,3-c]pyrol-5(6H)-yl)axetic

o o o)
a 0~ __NBS Br—/ | © _ANOs 5 ] 0”7 NaBH(OAG)
s ccl s 5 EtOHH0 s—L__o  AcOH,DCM
B/

0 0
v
/] ?.1 O 5N NaoH,_ O~ Host EDCI, Br4(/\/|\iZ</N
B N “MeOH B, “TEA DMF S ‘Q
o_
1) BoPiny, KOAC
4\/& ‘<\/d Pd(dppf)Clz dioxane
OE(
KHMDS »OEt N J " J
KCOj3, H,0
0
72
N N ] N} 5N NaOH _ W}
- H
=N s OBt ™ yoon " o

o)
Bude 1. metyl 5-brom-2-(dibrommetyl)thiophen-3-carboxylat
B3 sung NBS (27,3 g, 153,6 mmol), sau d6 bd sung BPO (1,24 g, 5,1 mmol)
vao dung dich metyl 2-metylthiophen-3-carboxylat (8 g, 51,2 mmol) trong CCl4 (80
mL). Hon hop duogc khudy & nhiét d6 85°C qua dém. NBS bd sung (9,1 g, 51,1 mmol)
duoc bd sung vao phan ung. Hon hop duoc khudy & nhiét do 85°C trong thém 4 gio.
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Hon hop dugc 1am ngudi téi nhiét 4o phong, duoc loc qua dém mong silicagel (rira

giai bang PE) dé tao ra hop chAt mong mudn (10 g, hiéu sult: 63%).
Buéc 2. metyl 5-brom-2-formylthiophen-3-carboxylat

Bb sung AgNO;3 vao dung dich cua san pham trong budce 1 néu trén (10 g, 25,4
rrimol) trong EtOH/H20 (200 mL/30 mL) & nhiét do phong. Hoén hop duoc khudy &
nhiét do 65°C trong 18 gi&. Sau khi 1am ngudi t6i nhiét do phong, hdn hop duoc loc.
Dich loc duoc pha lodng véi EtOAc (500 mL), duoc rira voi nude (200 mL x 2) va
nude mudi (200 mL), duoe 1am kho trén NaxSO4 khan va duoc ¢6. Can dugce tinh ché
bang séc ky cot nhanh trén silicagel (PE/EtOAc = 40/1) dé thu dugc hop chit néu & dé
muc (6,25 g, hiéu suét: 98%).

Buéc 3. metyl 5-brom-2-(((4-metoxybenzyl)amino)metyl)thiophen-3-

carboxylat

Dung dich cta san phém trong buéc 2 néu trén (2,0 g, 8,0 mmol), (4-
metoxyphenyl)metanamin (1,7 g, 12,0 mmol) vé‘NaBH(OAc)j (5,1 g, 24,0 mmol)
trong DCM/HOAc (40/5 mL) duogc khudy & nhiét do 50°C trong 18 gio. Hdn hop duge
pha lodng véi DCM (150 mL), dugc rira voi H2O (50 mL) va nudc mudi (50 mL),
duoc lam kho béng Na,SO4 va dugce cd. Can dugce tinh ché bang sé(_: ky cOt nhanh trén
silicagel (PE/EtOAc = 10/1 dén 5/1) dé thu dugc hop chit néu & dé muc (1,9 g, hiéu
sult: 64%).

Budce 4. Axit 5-brom-2-(((4-metoxybenzyl)amino)metyl)thiophen—3-carboxylic

B6 sung NaOH chia nude (5 N, 10 mL) vao dung dich cta san phim trong
bude 3 néu trén (1,9 g, 5,15 mmol) trong MeOH (40 mL). Hon hop duoc khudy &
nhiét d6 phong trong 18 gio, duoc lam ngudi t¢i nhiét do phong, duoc diéu chinh t6i
d6 pH nim trong khoang tir 5 dén 6 bang HCI (6 N). K&t tha tao thanh dugc thu bang
cach loc va duoc 1am khd trong chdn khong dé tao ra hop chét thé néu & dé muc (1,9

g, dinh luong), dugc st dung trong budc tiép theo ma khong can tinh ché thém.

Budc 5. 2-brom-5-(4-metoxybenzy1)-5,6-dihydro-4H—thieno[2,3—c]pyrol-4-on
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Dung dich cuia san phém trong budc 4 néu trén (1,9 g, tho, ~5,15 mmol), HOBT
(1,0 g, 7,7 mmol), EDCI (1,5 g, 7.7 mmol) va TEA (1,6 g, 15,5 mmol) trong DMF (30
mL) dugc khudy & nhiét do 50°C trong 3 gio. Hoén hop duge pha lodng v6i EtOAc
(200 mL), dugc ria v6i nude (50 x 2 mL) va nuée mudi (50 mL), duge 1am kho bang
Na;SOs va duoc cd. Can duge tinh ché b%lng sic ky cot nhanh trén silicagel
(PE/EtOAc = 6/1 dén 3/1) dé thu dugc hop chit néu & @& muc (800 mg, hidu suit:
46%). |

Budce 6. 2-br0m-5,6-dihydro-4H-thieno[2,3-c]pyr01-4-on

Dung dich ctia san phém trong budc 5 néu trén (750 mg, 2,23 mmol) trong TFA
(10 mL) duoc khudy & nhiét do 75°C trong 3 gid. Sau khi bd sung véi nude da (10
mL) va Na,CO3 chtta nu6e bdo hoa (50 mL), hén hop duge chiét véi DCM/MeOH
(10/1, 50 mL x 3). Lép hitu co két hop dugc rira voi nude mubi (30 mL), duoc lam
kho trén Na;SO4 va dugc ¢6. Can duge tinh ché bang séc ky cot nhanh trén silicagel

(PE/EA=2/1 dén 1/1) @ thu duoc hop cht néu & dé muc (450 mg, hiéu suét: 93%).
Budce 7. etyl 2-(2-brom-4-oxo-4H-thieno [2,3-c]pyrol-5(6H)-yl)axetat

B sung NaH (60% trong diu khoéng, 45 mg, 1,1 mmol) vao dung dich duoc
lam ngudi trong nudc da cta san phém trong budc 6 néu trén (200 mg, 0,92 mmol)
trong THF (10 mL). Hon hop duoc khudy & nhiét d6 0°C trong 0,5 gio trude khi bd
sung etyl 2-bromaxetat (185 mg, 1,11 mmol). Hon hop duoc khudy & nhiét do phong
trong 3 gid, duge pha lodng véi EtOAc (100 mL), duge rira voi nude (30 mL) va nude
mubi (30 mL), duoc lam khd bé“lng NazS04 va duoc ¢6. Can dugce tinh ché béng sac ky
¢ot nhanh trén silicagel (PE/EtOAc = 2/1 dén 1/1) dé thu duge hop chit néu & dé muc
(220 mg, hi¢u suat: 79%).

Budc 8. etyl 2-(2-(2-((tert-butoxycacbonyl)(1 -metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)—4-0X0-4H-thieno [2,3-c]pyrol-5(6H)-yl)axetat

Hon hop cua san phdm trong bude 7 néu trén (220 mg, 0,73 mmol), Bapin (194

mg, 0,76 mmol), Pd(dppf)Clo- CH2Cla (30 mg, 0,0365 mmol) va KOAc (143 mg, 1,46

mmol) trong dioxan (5 mL) dugc khudy & nhiét 4o 80°C trong N> trong 2 gio. Sau khi

lam ngudi toi nhiét do phong, bd sung Pd(dppf)Cl-CH2Cl2 (30 mg, 0,0365 mg),
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K2CO3 (202 mg, 1,46 mmol) va dioxan/H20 (10 mL/2 mL). Hon hop duoc khudy &
nhiét @6 100°C qua dém trong N». Sau khi lam ngudi t61 nhiét do phong, hon hop duge
pha lodng véi EtOAc (100 mL), duoc rua voi nuée (30 mL x 2) va nude mudi (30
mL), duge lam kho trén NaxSO4 khan va dugc ¢d. Cian duogc tinh ché bang TLC diéu
ché (silicagel, DCM/MeOH = 30/1) dé thu duge hop chét néu & dé muc (80 mg, hiéu
sult: 24%).

Bude 9. Axit 2-(2-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin—4-yl)—4-0xo-
4H-thieno[2,3-c]pyrol-5(6H)-yl)axetic

B sung NaOH chita nude (5N, 2 mL) vao dung dich cta san phém trong budc
8 néu trén (80 mg, 0,16 mmol) trong MeOH (2 mL) & nhiét d6 phong. Hon hop dugce
khudy & nhiét d6 phong qua dém va duge cd dé loai bo MeOH. Cén duge pha lodng
véi nude dé (5 mL), duge didu chinh t6i pH = 5~6 biang HCI 6N (chita nude) va duoc
chiét v&i DCM/MeOH (50 mL). Phén chiét duoc lam kho trén NaxSO4 khan va duge
c6 dé thu duogc hop chit néu & dé muc (30 mg, hiéu suét: 50%), dugc str dung trong

budc tiép theo ma khong can tinh ché thém. MS (BSI) m/z =371,0 [M+H]"
Hop chét trung gian 12
(2-(triflometyl)pyridin-4-yl)metanamin
HO MsO Na HoN

MsCl, TEA NaN3 SnCly2H,0
® T oo ] " ow D MeOH =
e, PoM _ DMF | e |

N™ "CFs N~ “CF; N~ “CF;

Budce 1. (2-(triflometyl)pyridin-4-yl)metyl metansulfonat

B sung TEA ((1,7 g, 16,96 mmol), sau do bd sung tir tr MsCl (1,5 g, 13,56
mmol) vao dung dich dugc lam ngudi trong nude da clia san pham trong budc 2 trong
hop chét trung gian 1 (2,0 g, 11,3 mmol) trong DCM (40 mL). Hon hop duoc khudy &
nhiét dd 0°C trong 1 gio, dugc pha lodng véi EtOAc (100 mL), duoc rira véi nude (30
mL), NaxCO3 chtta nuée bdo hoa (30 mL) va nude mubi (30 mL), dugc 1am khd trén
Na»SO4 khan va duge cb dé tao ra hop chét tho néu & d& muc (3,0 g), duoc sir dung
trong budc tiép theo ma khong cAn tinh ché thém.

Budc 2. 4-(azidomety!)-2-(triflometyl)pyridin
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B6 sung NaN3 (881 mg, 22,6 mmol) vao dung dich cua san phim trong bude 1
néu trén (3,0 g, tho, ~11,3 mmol) trong DMF (20 mL). Hon hop duge khuéy O nhiét do
phong qua dém, duge pha lodng voi EtOAc (200 mL), dugce rra v4i nudc (20 mL x 2)
va nude mudi (30 mL), duoc Jam kho trén NaxSO4 khan va dugc co dé tao ra hop chét
tho néu & d& muc (2,5 g), dIIQCVSfI dung trong budc tiép theo ma khong can tinh ché
thém.

Budc 3. (2-(triflometyl)pyridin-4-yl)metanamin

Bb sung tir tt SnCly-2HO (7,6 g, 33,9 mmol) vao dung dich dugc lam ngudi
trong nudc da cua san pham trong budc 2 néu trén (2,5 g, thd, ~11,3 mmol) trong
MeOH (20 mL). Hon hop dugce khudy ¢ nhiét d6 phong trong 2 gio, dugc pha lodng
véi nude (5 mL) va duoce bazo hda bang K>COs3 dé co d6 pH nam trong khoang tir 8
dén 9. Chét rin duoc loc bo va dich loc duge 1am khé trén NazSO4 khan va duoc ¢6
trong chdn khong dé tao ra hop chét thd néu & dé muc (695 mg, hiéu suét: 35%), duoc
sit dung trong buéc tiép theo ma khong cén tinh ché thém. MS (ESI) m/z = 377.1
[M+H]".

Hop chit trung gian 13

2-(6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-yl)-4-oxo-
4H-thieno[2,3-c]pyrol-5(6H)-yl)axetaldehyt

1) B,Pin,, KOAC J»o

Pd dppf)C|2 dioxan >—N

_(ﬁ _KHMDS _ %J— 2 NJ Yj N>Lj

K,CO3, H,0
0
Vs =0
enHCL, =N S
THF HN

R
N

Budc 1. 2-brom-S-(Z,2-dietoxyety1)-6,6-dimety1—5,6-dihydro-4H-thieno[2,3—
c]pyrol-4-on
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B6 sung KHMDS (1,0 N trong THF, 17,9 mmol) vao dung dich hop chét trung
gian 2 (4,0 g, 16,3 mmol) trong THF khan (20 mL) & nhiét d0 phong. Hon hop duge
khudy & nhiét do phong trong 30 phit trudce khi bd sung 2-brom-1,1-dietoxyetan (3,52
g, 16,3 mmol). Hon hop tao thanh duoc khudy & nhiét do 100°C trong 18 gio, duoc
lam nguoi téi nhiét d6 phong, dugce pha loang v6i EtOAc (200 mL), duoc rira v&i nude
(50 x 2 mL) va nude mudi (50 mL), dugc 1am kho trén NaxSO4 va dugc ¢b. Can duoc
tinh ché bing sdc ky cot nhanh trén silicagel (PE/EtOAc = 4/1) 4 thu duoc hop chit

néu & dé muc (4,5 g, hiéu suat: 51%).

Budc 2. 5-(2,2-dietoxyetyl)-6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

Dung dich cua san phém trong budc 1 néu trén (1,1 g, 4,4 mmol),
Pd(dppf)Clo-CH2CLa (169 mg, 0,21 mmol) va KOAc (812 mg, 8,3 mmol) trong dioxan
(8 mL) dugc cho vao Na. Hon hop dugc khudy & nhiét do 90°C trong 2 gio: Sau khi
lam ngudi téi nhiét do phong, bd sung 4-clo-N-( 1-metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin (781 mg, 3,7 mmol), Pd(dppf)Cla-CH2ClL (151 mg, 0,19 mmol), K2COs (1,0 g,
7.4 mmol) va dioxan/H2O (10/2 mL) vao hén hop phan ung, duoc khudy & nhiét do
100°C trong 18 gid. Sau khi 1am ngudi toi nhiét d6 phong, hdn hop dugc pha lodng voi
EtOAc (100 mL), dugc rira véi nude (30 x 2 mL) va nudc mubi (30 mL), duoc lam
kho b%lng NaySO04 va duge co. Can duge tinh ché blﬁng sdc ky cot nhanh trén silicagel
(DCM/MeOH=100/1) dé thu dugc hop chit néu & @& muc (410 mg, hiéu suat: 24%).

Buéc 3. 2-(6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-S-yl)amino)pyrimidin-4-y1)-
4-0x0-4H-thieno[2,3-c]pyrol-5(6H)-yl)axetaldehyt

Bé) sung HCI chra nude (6N, 5 mL) vao dung dich cta san pham trong budc 2
néu trén (410 mg, 0,9 mmol) trong THF (10 mL). Sau khi khudy o nhiét do phong
trong 3 gi0, hdn hop duoc 1am ngudi trong bé nuée d4, duoc didu chinh t6i 4o pH nam
trong khoang tir 8 dén 9 bang NaCO3 va duge chiét véi EtOAc (50 mL x 3). Lép hitu
co két hop dugce rira véi nudce mubi (30 mL), dugc lam kho bﬁng NaySOs va duge cd
d& thu duoc hop chét néu & d& muc (280 mg, hiéu suat: 81%). MS (ESI) m/z = 383,2
[M-+H]".
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Vidul

6,6-dimetyl-2-(2-(1-metyl-1 H-pyrazol-5-ylamino)pyrimidin-4-yl)-5-((2-
(triflometyl)pyridin-4-yl)metyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on

1) ByPiny, KOAC

0
Br </mH _1) INKHMDS ﬂ(tgi Pd(dppf)Clz, dioxan
S N/ 2) Cln_N_GCl
_ o

K,CO3, H,0

/
6] N—N
7N
A= O M
>=N S Pd,dbas, XantPhos / \ CFs
cl 7N\ CFs Cs,CO3, dioxane

—N

Budc 1. 2—brom-6,6—dimetyl-5-((2-(triﬂometyl)pyridin—4-y1)metyl)-5,6—dihydro-
4H-thieno[2,3-c]pyrol-4-on

B6 sung KHMDS (1 N, 0,678 mL, 0,678 mmol) vao dung dich hop chét trung
gian 2 (139 mg, 0,565 mmol) trong THF (10 mL) trong didu kién khudy o nhiét do
phong trong Na. Hon hop duge khudy ¢ nhiét do phong trongISO phut trude khi bd
sung hop chét trung gian 1 (173 mg, 0,678 mmol). Ho6n hop phan tmg duoc khudy &
nhiét d 90°C trong 18 gi¢r trong N2 sau khi LC/MS cho thdy phan tng da két thuc.
Hdn hop phan tng dugc pha lodng véi etyl axetat (60 mL), dugc rira voi H20 (30 mL
X 2) va nudc mudi (30 mL), duge 1am kho trén NaxSO4 khan va duoc cd trong chdn
khong. Can dugce tinh ché nho TLC diéu ché, rira giai bang hexan/etyl axetat (i:1), aé
thu duogc hop chét tho néu & dé& muc dudi dang diu mau vang (241 mg, thé hig¢u suét:
>100%).

Budoc 2. 2-(2-clopyrimidin-4-yl)-6,6-dimetyl—5-((2—(triﬂometyl)pyridin-4-
yl)metyl)-S,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

B3 sung 1an lugt Bopina (182 mg, 0,715 mmol), kali axetat (134 mg, 1,362
mmol) va Pdx(dppf)Cla: CH2CL (28 mg, 0,0341 mmol) vao dung dich cua san pham

trong budc 1 néu trén (276 mg, 0,681 mmol) trong dioxan (10 mL). Hdn hop phan tng
duoc khuéy & nhiét do 100°C trong 2,5 gio trong N2 va duogc 1am ngudi téi nhiét do
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phong khi LC/MS cho thdy vat liéu ban diu d3 duoc tiéu thu. Sau do, 2.4-
diclopyrimidin (101 mg, 0,681 mmol), kali cacbonat (235 mg, 1,703 mmol) va HO (2
mL) duoc bd sung 1an lugt vao hon hop phan tng. Han hop phan tmg duge khudy &
nhiét d6 110°C trong 18 gi¢ trong N2 sau khi TLC cho thiy phan (mg da két thac. Hon
hop phéan tng dugc lam ngudi t&i nhiét dd phong, dugc pha lodng voi diclometan (80
mL), duge rira véi H20 (60 mLx 2) va nudce mubi (60 mL), duoc lam khé trén NaxSOa4
khan va duoc cd trong chan khong. Cén duge tinh ché thong qua séc ky c¢ot nhanh, rira
gi4i bing hexan/etyl axetat (1:1~1:2), dé tao ra san pham thé, dugc tinh ché bang TLC
diéu ché, rira giai bang hexan/etyl axetat (1:2), @8 thu duoc hop chat mong mubdn (50

mg, hiéu suat: 17%) duéi dang chét rin mau tréng.

Budc 3. 6,6-dimetyl-2-(2-(1 -metyl-lH-pyrazol-S-ylamino)pyrimidin-4-yl)-5-
((2-(triflometyl)pyridin-4-yl)metyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

B4 sung lan luwot 1-metyl-1H-pyrazol-5-amin (12 mg, 0,125 mmol), xesi
cacbonat (82 mg, 0,251 mmol), Pdx(dba)s (5 mg, 0,0057 mmol) va Xantphos (7 mg,
0,0114 mmol) vao dung dich cta san phim trong budc 2 néu trén (50 mg, 0,114
mmol) trong dioxan (5 mL). Hon hop phan tmg duoc khudy & nhiét do 110°C trong 2
gid trong Nz va duge lam ngudi t6i nhiét dd phong khi TLC cho thiy phan tmg a3 két
thic. Hén hop duge pha lodng véi diclometan/metanol (10:1, 50 mL), duoc rira v6i
H>O (30 mLx 2) va nu¢e mudi (30 mL), dugc lam khd trén NaaSO4 khan va dugc cd
trong chin khong. San phim duge tinh ché nho TLC didu ché, rira giai bing
diclometan/metanol (20:1), dé tao ra hop chit mong mudn dudi dang chét rin mau
vang (23 mg, hiéu suat: 41%). MS (ESI) m/z: 500,1 [M+17"; '"H NMR (400 MHz,
CDs0D) 8/ppm: 9,54 (s, 1H), 8,67 (d, J= 5,0 Hz, 1H), 8,49 (d, J=5,2 Hz, 1H), 8,19
(s, 1H), 7,85 (s, 1H), 7,61 (d, J= 4,8 Hz, 1H), 7,50 (d, J=5,2Hz, 1H), 7,35 (d,J=1.8
Hz, 1H), 6,28 (d, J= 1,6 Hz, 1H), 4,79 (s, 2H), 3,68 (s, 3H), 1,49 (s, 6H).

Bang 1 liét ké céc vi du duge diéu ché theo cic quy trinh duge md ta trong vi
du 1 bang cach st dung cac hop chét trung gian va chét phan Gmg tuong Umg trong didu
kién thich hop ma c6 thé duoc thuc hién bang ngudi c6 hidu biét trung binh trong linh

vuc.
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Bang 1
Vi Au trt A 1 za WA LC/MS 1H-NMR
du Cau truc Tén hoa chat IMA+HT* (400 MH2)
' 'H NMR (400
MHz, DMSO-d6) &
9,52 (s, 1H), 8,48
5-(3-clobenzyl)-6,6- (d, J=5,2 Hz, 1H),
dimetyl-2-(2-(1-metyl- 8,17 (s, 1H), 7,50
Shand O 1 1%- razol-5- v (d, J=5,2 Hz, 1H),
2 N>:|: s LN . py ST 7,41 (S, IH), 7,35
HN b ylamino)pyrimidin-4- | 465,1 B
) ? i (d, J=1,9 Hz, 1H),
! y1)-5,6-dihydro-4H- =191z 1F
oV thieno[2,3-c]pyrol-4- 7,32 (t,J= 0,6 Hz,
“on 2H), 7,30 - 7,27
(m, 1H), 6,28 (d, J
=1,7 Hz, 1H), 4,64
(s, 2H), 3,68 (s,
3H), 1,45 (s, 6H).
'H NMR (400
MHz, DMSO-d6) 6
9,51 (s, 1H), 8.48
6,6-dimetyl-2-(2-((1- (d, J=5,2Hz, 1H),
8,16 (s, 1H), 8,02 (t,
metyl-1H-pyrazol-53- g
( amino)pyrimidin-4 J=1,9 Hz, 1H),
NWN yl)amino)pyrimidin-4- iy e
AR eS: yh-> (e 5002 | 1H),7.63 (d,J=
" (triflometyl)pyridin-2- > > s ,

yl)metyl)-5,6-dihydro-
4H-thieno[2,3-c]pyrol-
4-on

8,0 Hz, 1H), 7,50
(d, J=5,2Hz, 1H),

7935 (da J= 1,8 HZ, v

1H), 6,28 (d, J=
1.6 Hz, 1H), 4,80
(s, 2H), 3,69 (s,
3H), 1,51 (s, 6H).
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Vi o . s LC/MS 1H-NMR
du Cau truc Tén hoa chat M (400 MHz)
'H NMR (400
MHz, DMSO-d6) &
9,51 (s, 1H), 8,78
6,6-dimetyl-2-(2-(1- (s, 1), 8,48 (d, /=
5,2 Hz, 1H), 8,17
metyl-1H-pyrazol-5- _
{ amino)pyrimidin-4- (s, 1ED, 800 (d, /=
o NI Y 1)-21( 6. 8,2 Hz, 1H), 7,84
WS =\, Y . 5002 | (d,J= 8,1 Hz, 1H),
) \_/ (triflometyl)pyridin-3- -~
— . 7,50 (d, J= 5,2 Hz,
N ¢ | yDmetyl)-5,6-dihydro- +
" *F | 4L thieno[2,3-c]pyrol- 1H), 7.35 (d, /=
P Py 1,9 Hz, 1H), 6,28
(d, J=1,7 Hz, 1H),
4,78 (s, 2H), 3,68
(s, 3H), 1,50 (s,
6H).
TH NMR (400
MHz, DMSO-d6) &
6,6-dimetyl-2-(2-((1- 9,52 (s, 1), 8,49
etyl-1H-pyrazol-5- (d J=52 Hz, 1H),
i Demino)pyrimidin-4- 8,42 (d, /= 0,6 He,
s | O y 1)‘1353:((4' 1H), 8,18 (s, 1H),
WS =N Y . 506,1 | 7,49 (d,J=52Hz,
SAE | (triflometyl)thiazol-2- D
_ - ; 1H), 7,35 (d, J =
N, F yDmetyl)-5,6-dihydro-
AT thiaro[3.3-c]pyrol 1,8 Hz, 1H), 6,28
THEnOLS, eIy (d,J=1,7 Hz, 1H),
4,98 (s, 2H), 3,69
(s, 3H), 1,55 (s,
6H).
'H NMR (400
MHz, CD3;0D) &
6,6-dimetyl-2-(2-((1- 8,89 (d, /=52 Hz,
metyl-1H-pyrazol-5- 1H), 8,43 (d, J=
0 yl)amino)pyrimidin-4- 5,2 Hz, 1H), 7,95
6 N>/:,\} g N ) y1)-5-((2- o (Sa 1H)> 7970 (dn J=
HN J N\)—QFF (triflometyl)pyrimidin- | 501,2 5,2 Hz, 1H), 7,45
N = : 4-y])metyl)-5,6- (d, J=2,0 Hz, 1H),
N dihydro-4H- 7,34 (d, J= 5,2 Hz,
thieno[2,3-c]pyrol-4- 1H), 6,36 (d, J =
on 2,0 Hz, 1H), 4,90

(s, 2H), 3,77 (s,
3H), 1,62 (s, 6H).
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X; Céu tric Tén hoa chét E”NE fg]% (LEIO%I;
'H NMR (400
6,6-dimetyl-2-(2-((1- MHz, axeton) &
metyl-1H-pyrazol-5- 8,51 (s, 1H), 8,49
0 yl)amino)pyrimidin-4- (d,J=5,2Hz, 1H),
7 N{__N, (T yD-5-(3- 7,97 (s, 1H), 7,44
N 4 (triflometyl)isoxazol- | 490,1 | (d,J=5,2Hz, 1H),
B >=) 5-yl)metyl)-5,6- 7,36 (d, J= 1,6 Hz,
N7 dihydro-4H- 1H), 6,92 (s, 1H),
thieno[2,3-c]pyrol-4- 6,33 (s, 1H), 4,97
on (s, 2H), 3,80 (s,
3H), 1,68 (s, 6H).

Vidu8

6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-(2-(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno[2,3-c] pyrol-4-on

0 TsO o i
1) B,Pin,, KOAc
a— T NH + ‘ A KHMDS . 7 N _ Pd(dppf)Cl,, dioxan
S P THF S N \oH
N “CF, \ 2 N_N_N_CI
3 T ‘\—QCF ) N v Y J

3 K,CO3, H0

=N S CFs
HN
N
N
Budce 1. 2-brom-6,6-dimetyl-5-(2-(2-(triflometyl)pyridin-4-yDetyl)-5,6-

dihydro-4H-thieno[2,3-c]pyrol-4-on

B4 sung KHMDS (1 N trong THF, 3,96 mL, 3,96 mmol) vao dung dich hop
chét trung gian 2 (810 mg, 3,3 mmol) trong THF (8 mL) & nhiét d6 0°C trong Na. Hon
hop duoc khudy & nhiét do phong trong 0,5 gié truée khi b sung dung dich hop chét
trung gian 5 (1,14 g, 3,3 mmol) trong THF (2 mL). Hon hop duge khuéy O nhiét do
80°C qua dém, dudc lam ngudi t6i nhiét do phong, duge lam ngudi voi NH4Cl chtra
nude bio hoa va duge chiét véi EtOAc (200 mL). Lép hitu co duge rua v&i nudce (40
mL x 2) va nuoc mudi (40 mL), duoc lam khd trén NaxSO4 khan va dugc co. Can
duoc tinh ché bang sdc ky cot nhanh trén silicagel (PE/EtOAc = 8/1 dén 4/1) & thu

duge hop cht néu & d&& muc (570 mg, hiéu suat: 39%).
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Budc 2. 6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-
(2-(2-(triﬂometyl)pyridin—4-yl)etyl)-S,6-dihydro—4H-thieno [2,3-c]pyrol-4-on

B sung lan lugt Bopiny (64 mg, 0,25 mmol), KOAc (47 mg, 0,478mmol) va
Pd(dppf)CleCH,Cl; (10 mg, 0,012 mmol) vao dung dich clia san pham trong budc 1
néu trén (100 mg, 0,24 mmol) trong dioxan (0,5 mL). Hon hop phan ting duoc khudy &
nhiét do 90°C trong 2,5 gi¢ trong Na. Sau khi lam ngudi t6i nhiét do phong, 4-clo-N-
(1-metyl-1H-pyrazol-5-y])pyrimidin-2-amin (50 mg, 0,24 mmol), K2COs3 (66 mg, 0,48
mmol) va FO (0,2 mL) duge bd sung 1an luot va hén hop phan tmg duge ria bang N»
va duoc khqu & nhiét @6 110°C trong 18 gio. Hon hop tao thanh dugc lam ngudi to1
nhiét do phong, duge pha lodng véi DCM/MeOH (10/1, 20 mL), dugc rira v6i nudce
(15 mL x 2) va nudc mudi (20 mL), duoc 1am kho trén NaxSO4 khan va duoc co. Céan
duge tinh ché bing TLC didu ché (DCM/MeOH = 10/1) dé thu duge hop chét néu & dé
muc (5,9 mg, hiéu sult: 5%). MS (ESI) m/z: 514,2 [M+1]%; 'H NMR (400 MHz,
CD;OD) § 8,61 (d, J = 4,9 Hz, 1H), 8,42 (d, J = 5,3 Hz, 1H), 7,90 (s, 1H), 7,85 (s,
1H), 7,63 (d, J = 4,9 Hz, 1H), 7,45 (d, J= 1,9 Hz, 1H), 7.32 (d, J=v5,3 Hz, 1H), 6,35
(d, J=1,9 Hz, 1H), 3,77 (s, 3H), 3,73 (m, 2H), 3,22 - 3,17 (m, 2H), 1,56 (s, 6H).

Vidu9

6,6-dimetyl-2-(2-(1-metyl-1H-pyrazol-5 -ylamino)pyrimidin-4-yl)-5-(1-(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on

4(/\/“;‘1 Eg\ AN KHMDS _ <(/\/||ili
cr

1) BoPiny, KOAC
Pd(dppf)CIz dioxar

/

K,COs, qu
(¢}
e} /
N-N 7 N\ 74
I N{C\r e e )=
—N S —— Pd,dbag, XantPhos HN \ 7 CFs
Cl \ 7 CF; Cs,CO3, dioxar _ N
N /N\ o
N
Budc 1. 2-brom-6,6-dimetyl-5-(1-(2-(triﬂometyl)pyridin-4-yl)etyl)-5,6-

dihydro-4H-thieno[2,3-c]pyrol-4-on
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B4 sung KHMDS (1 N, 26,8 mL, 26,8 mmol) vio dung dich hop cht trung
gian 2 (5,5 g, 22,34 mmol) duogc khudy trong THF (100 mL) trong N2 & nhiét d6 0°C.
Sau khi khudy & nhidt d6 phong trong 30 phut, hop chat trung gian 3 (6,8 g, 26,8
mmol) duoc bd sung vao hdn hop phan Gmg. Phan Gng dugce khudy ¢ nhiét do 70°C
trong 18 git trong N2. Sau khi lam ngudt, hdn hop trong EtOAc (80 mL), dugc rira véi
nude (40 mL x 2) va nude mudi (40 mL), duge lam kho trén NaxSO4 khan va duoc co.
C#n duoc tinh ché bing sdc ky cot nhanh trén silicagel (PE/EtOAc = 8/1 dén 3/1) dé
thu dugc hop chit néu & d& muc (6,8 g, hiéu suét: 73%).

Bu6se 2. 2-(2-clopyrimidin-4-yl)-6,6-dimetyl-5-(1 -(2-(triflometyl)pyridin-4-
yDetyl)-5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

San phém cta buéde 1 néu trén (3,8 g, 9,06 mmol) trong dioxan (20 mL) duoc
bd sung lAn luwgt Bopinx (2,37 g, 9,33 mmol), KOAc (2,66 g, 27,2 mmol) va
Pd(dppf)Cla*CH>Cls (370 mg, 0,453 mmol). Hon hop phan tmg duoc khudy & nhiét do
90°C trong 4 gits trong Na. Sau khi lam ngudi t6i nhiét do phong, b6 sung lan luot 2,4-
diclopyrimidin (1,35, 9,06 mmol), K-CO3 (2,5 g, 18,12 mmol) va H20 (5 mL), hon
hop phan tng duge rira bing Nz va dugc khudy ¢ nhiét d6 110°C trong 10 gio. Hon
hop tao thanh dugc lam ngudi téi nhigt do phong, duoc pha lodng véi DCM/MeOH
(10/1, 100 mL), dugc rira v6i nude (60 mL x 2) va nuée mudi (60 mL), duge 1am kho
trén NazSO4 khan va duge cb. Can duge tinh ché bang sic ky cdt nhanh trén silicagel
(DCM/MeOH = 100/1 dén 50/1) dé thu duoe hop chét néu & d& muc (1,6 g, hiéu sudt:
25%).

Budc 3. 6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5-
(1-(2-(triflomety])pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno[2,3 -c|pyrol-4-on

San phém cua budce 2 néu trén (1,8 g, 3,97 mmol) trong dioxan (40 mL) duoc
bd sung lan lugt 1-metyl-1H-pyrazol-5-amin (1,35 g, 13,9 mmol), Cs2CO3 (2,58 g,
7,94 mmol), Pda(dba)s (182 mg, 0,198 mmol) va Xantphos (229 mg, 0,397 mmol).
Hon hop phan tmg duoc khudy & nhiét d6 110°C trong 10 gid trong Na. Sau khi lam
ngudi t¢i nhiét do phong, hén hop duge pha lodng véi DCM/metanol (10/1, 80 mL),

duoc rra véi nude (50 mL x 2) va nude mudi (50 mL), dugc lam kho trén NazxSOa4
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khan va dugc ¢6. Cin duoc tinh ché bing sic ky cot nhanh trén silicagel (DCM/MeOH
— 100/1 dén 10/1) d& thu duoc hop chit néu & d& muc (1,45 g, hiéu sult: 71%). MS
(EST) m/z: 514,2 [M+1]*; 'H NMR (400 MHz, CDsOD) 8 8,65 (d, J = 5,1 Hz, 1H),
8.42 (d,J = 5,3 Hz, 1H), 7,90 (s, 1H), 7,89 (s, 1H), 7,73 (d, T = 4,6 Hz, 1H), 7.45 (d. ]
= 2,0 Hz, 1H), 7,33 (d, T = 5,3 Hz, 1H), 6,35 (d, J = 2,0 Hz, 1H), 5,02 (q, J = 7.0 Hz,
1H), 3,77 (s, 3H), 1,93 (d, T = 7,1 Hz, 3H), 1,75 (s, 3H), 1,61 (s, 3H).

Vidu 9ava9b

(R)-6,6-dimetyl-2-(2-((1-metyl- 1H—pyrazol-S-yl)amino)pyrimidin—é&-yl)—5v-( 1-
(2-(triflometyl)pyridin-4-yDetyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

va

(S)-6,6-dimetyl-2-(2-((1-metyl-1 H—pyrazol—5—yl)amino)pyrimidin—4—yl)-5 -(1-(2-
(triflometyl)pyridin-4-yl)etyl)-5 ,6-dihydro-4H-thieno[2,3-c[pyrol-4-on

- Raxemic trong vi du 9 dugc phan tach bing cach st dung sac ky 1ong siéu t6i

han khong déi xtng trén cdt Chiralpak OJ-H rra giai bang 15% MeOH.

Vi du 9a: Chét ddng phan dbi anh véi RT bang 2,29 phut; MS (ESI) m/z: 514,2
[M-+1]"; 'H NMR (400 MHz, CD50D) 8 8,65 (d, J = 5,1 Hz, 1H), 8,42 (d, /= 5,3 Hz,
1H), 7,90 (s, 1H), 7,89 (s, 1H), 7,73 (d, J= 4,6 Hz, 1H), 7,45 (d, /= 2,0 Hz, 1H), 7,33
(d, J = 5,3 Hz, 1H), 635 (d, J = 2,0 Hz, 1H), 5,02 (q, / = 7,0 Hz, 1H), 3.77 (s, 3H),
1,93 (d, J= 7,1 Hz, 3H), 1,75 (s, 3H), 1,61 (s, 3H).

Vi du 9b: Chét dong phan dbi anh v6i RT bang 2,98 phﬁt. MS (ESI) m/z: 514,2
[M-+1]"; 'H NMR (400 MHz, CD30D) 8 8,65 (d, J = 5,1 Hz, 1H), 8,42 (d. /= 5,3 Hz,
1H), 7,90 (s, 1H), 7.89 (s, 1H), 7,73 (d, J = 4,6 Hz, 1H), 7,45 (d, /= 2,0 Hz, 1H), 7,33
(d, J = 5,3 Hz, 1H), 635 (d, J = 2,0 Hz, 1H), 5,02 (q, /= 7,0 Hz, 1H). 3,77 (s, 3H),
1,93 (d, J= 7,1 Hz, 3H), 1,75 (s, 3H), 1,61 (s, 3H).

Vidu 10

6,6-dimetyl-2-(2-(1-metyl-1H-pyrazol-5 -ylamino)pyrimidin-4-y1)-5-(1-(4-
(triﬂometyl)thiazol-2-y1)ety1)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on
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Budc 1. 2-brom-6,6-dimety1—5-(1-(4-(triﬂometyl)thiazol-2-y1)ety1)-5,6-dihydr0—
4H-thieno[2,3-c]pyrol-4-on

B4 sung KHMDS (IN trong THF, 7,52 mL, 7,52 mmol) vao dung dich hop
chét trung gian 2 (1,23 mg, 5,01 mmol) trong THF (20 mL) & nhiét do 0°C. Hon hop
duoc khuéy & nhiét do phong trong 0,5 gio va hop chit trung gian 8 (1,56 g, 6,01
mmol) duoc bd sung. Hon hop duge khudy o nhiét do 90°C qua dém, duoc lam nguodi
t6i nhiét do phong, dugc pha loang voi DCM/MeOH (10/1, 100 mL), dugc rira v6i
nude (40 mL x 2) va nude mudi (40 mL), duge lam kho trén NazSO4 khan va duogc co.
Cin duge tinh ché bing séc ky cot nhanh trén silicagel (PE/EtOAc = 3/1) dé thu duogc
hop chit néu & d& muyc (1,21 g, hiéu sudt: 57%).

Buée 2. tert-butyl (4-(6,6-dimetyl-4-ox0-5-(1 -(4~(triflometyl)thiazol-2-yl)etyl)-
5,6-dihydro-4H-thieno[2,3 -¢]pyrol-2-yl)pyrimidin-2-yI)(1 -metyl-1H-pyrazol-5-

yl)carbamat

Bé sung 14n luot Bopinz (759 mg, 2,99 mmol), KOAc (558 mg, 5,69 mmol) va
Pd(dppfH)Cla:CH2CLz (116 mg, 0,142 mmol) vao dung dich cta san pham trong budc 1
néu trén (1,21 g, 2,85 mmol) trong dioxan (5 mL). Hon hop phéan tng duge khudy &
nhiét d6.90°C trong 3 gio trong Na. Sau khi 1am ngudi t6i nhiét do phong, tert-butyl
(4-clopyrimidin—2-yl)(1-'metyl-1H-pyrazol—5-yl)carbamat (705 mg, 2,28 mmol),
K>CO; (786 mg, 5,69 mmol) va dioxan/H20 (5 mL/2 mL) duoc bd sung lan luot va
hén hop phan ung duoc rira bang N2 va duoc khudy & nhiét do 100°C trong 4 gio. Hon
hop phan tmg duoc lam ngudi t6i nhiét do phong, dugc pha lodng v6i DCM/MeOH
(10/1, 120 mL), duoc rira véi nude (50 mL) va nudc mubi (50 mL), duoc lam kho trén
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Na,SO4 khan va duge ¢d. Can duge tinh ché bang Na;SO4 va duoc ¢b. Can duoc tinh
ché bing sc ky cot nhanh trén silicagel (DCM/MeOH = 100/1 dén 50/1) dé thu duoc
hop chit néu & d& muc (1,03 g, hiéu suat: 58%).

Bude 3. 6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol—S-yl)amino)pyrimidin-4-yl)-5 -
(1-(4-(triflometyl)thiazol-2-yl)etyl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

B4 sung HCI (4 N trong dixoan, 6 mL) vao dung dich cta san pham trong budc
2 néu trén (1,03 g, 1,66 mmol) trong DCM/MeOH (10 mL). Sau khi khudy & nhiét do
phong trong 2 gid, hdn hop phan g dugc ¢d cho dén khi con thé tich nhd va Na;COs
chita nuée bio hoa duoc bo sung cho téi khi d6 pH nam trong khoang tir 8 dén 9. Hon
hop duge chiét véi DCM/MeOH (10/1, 100 mL). Phin chiét duoc ria voi nuge (50
mlL) va nudc mudi (50 mL), duge lam kho trén NaxSO4 khan va dugc c¢6. Can duoc
tinh ché bing sdc ky cot nhanh pha ddo (H20/MeOH = 80/20 dén 20/80) dé thu duoc
hop chét néu ¢ dé muc (617 mg, hiéu suat: 71%). MS (ESI) m/z: 520,2 [M+1]"; 'H
NMR (400 MHz, DMS0-d6) & 9,52 (s, 1H), 8,48 (d, J = 5.2 Hz, 1H), 840 (s, 1H),
8.10 (s, 1H), 7,49 (d, J = 5,2 Hz, 1H), 7,36 (d, J = 1,7 Hz, 1H), 6,29 (d, /= 1.4 Hz,
1H), 5,27 (g, J = 6,8 Hz, 1H), 3,69 (s, 3H), 1,82 (d, /= 6,8 Hz, 3H), 1.66 (d,J=13,6
Hz, 6H).

Vidu 10a Vé 10b

(Fl)-6,6-dimetyl-2-(2-((1-metyl-lH-pyrazol-5-yl)amino)pyrimidin—4-yl)—5-(1—
(4-(triﬂometyl)thiazol-2-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on

va
(S)-6,6-dimetyl-2- (2-((1-metyl-1H—pyrazo1—5-yl)amino)pyrimidin—4-yl)—S—(1—(4-.
(triflometyl)thiazol-2-yl)etyl)-5, 6-dihydro-4H-thieno[2,3-c]pyrol-4-on

Raxemic trong vi du 10 dugc phén tach bing cach su dung sac ky 1ong siéu to1

han khong ddi xtmg trén cot Xenluloza-SC rira giai bang 25% MeOH.

Vi du 10a: Chét ddng phan dbi anh véi RT bing 1,92 phit; MS (ESI) m/z =
520,0 [M+H]"; "H NMR (400 MHz, DMSO-d6) 8 9,51 (s, 1H), 8,48 (d, /= 5,2 Hz,
1H), 8,40 (s, 1H), 8,10 (s, 1H), 7,49 (d, J = 5,2 Hz, 1H), 7,36 (d, /= 1.9 Hz, 1H), 6,29
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(d, J = 1,7 Hz, 1H), 527 (q, J = 6,8 Hz, 1H), 3,69 (s, 3H), 1.82 (d, J = 6,8 Hz, 3H),
1,67 (s, 3H), 1,66 (s, 3H).

Vi du 10b: Chit ddng phan ddi anh voi RT béng 2,46 phit; MS (BSI) m/z =
520,0 [M+H]*; 'H NMR (400 MHz, DMSO-d6) § 9,52 (s, 1H). 8,48 (d, /= 5,2 Hz,
1H), 8,40 (s, 1H), 8,10 (s, 1H), 7,49 (d, J= 5,2 Hz, 1H), 7.36 (d, /= 1,8 Hz, 1H), 6,29
d, J=1,7 Hz, 1H), 5,27 (g, J = 6,7 Hz, 1H), 3,69 (s, 3H), 1,82 (d, /= 6,8 Hz, 3H),
1,67 (s, 3H), 1,66 (s, 3H).

Vidu 11

(S)-5-(1 —(3-clophenyl)-2-hydr0xyetyl)-6,6~dimetyl-2—(2-((1 -metyl-1H-pyrazol-
5 -yl)amino)pyrimidin-4—yl)--S,6-dihydro-4H—thieno [2,3-c]pyrol-4-on

o) 1) BoPin,, KOAc
oM Pd dppf )Cl,, dioxan
- T WH + cl OTBS _KHMDS _ / | \
S otBs 2 NT \rj
Na,COj3, Ho0
(6] Cl
=N S oTBS >__N
HN MeOH
—N, /S .
N N

Budc 1. (S)-2-brom-5 -(2—((tert-butyfldimetylsilyl) oxy)-1-(3-clophenyl)etyl)-6,6-
dimetyl-5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

B sung KHMDS (1 N trong THF, 0,75 mL, 0,75 mmol) vao dung dich hop
chat trung gian 2 (156 mg, 0,63 mmol) trong THF (5 mL) & nhiét d6 phong. Hon hop
duoc khudy & nhiét d6 phong trong 0,5 gio va dung dich hop chét trung gian 4 (300
mg, 0,548 mmol) trong THF (2 mL) dugc bd sung. Hbn hop duoc khudy & nhiét do
80°C qua dém, dugc lam ngudi t61 nhiét @6 phong, dugc pha lodng voi EtOAc (50
mL), duge rtra véi nude (15 mL x 2) va nuéc mudi (15 mL), duge lam kho trén
NaySO4 khan va duoc c6. Can dugc tinh ché bing sic ky cot nhanh trén silicagel
(PE/EtOAc = 4/1) dé thu duge hop chit néu & @ muc (125 mg, hiéu sut: 43%).
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Budce 2. (S)-5-(2-((tert-butyldimetylsilyl)oxy)-1 -(3-clophenyl)etyl)-6,6-dimetyl-
2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5 ,6-dihydro-4H-thieno[2,3-
c]pyrol-4-on

B4 sung lan lugt Boping (65 mg, 0,25 mmol), KOAc (125 mg, 27,2 mmol) va
Pd(dppf)Cla-CH2Cl: (10 mg, 0,012 mmol) vao dung dich cua san phém trong budc 1
néu trén (125 mg, 0,24 mmol) trong dioxan (2 mL). Hon hop phan tmg dugc khudy &
nhiét d6 100°C trong 2 gid trong Na. Sau khi 1am ngudi t61 nhiét doé phong, 4-clo-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (50 mg, 0,24 mmol), natri cacbonat (50
mg, 0,48 mmol) va dioxan/H>0 (2 mL/0,4 mL) dugc bo sung 14n luot va hon hop phan
ung dugc ria béng N, va dugce khudy & nhiét do 100°C trong 18 giod. Hon hop tao
thanh duoc 1am ngudi téi nhiét do phong, duoc pha lodng v6i EtOAc (50 mL), dugce
rira voi HoO (15 mL x 2) va nudc mudi (15 mL), dugc lam khé trén NazSO4 khan va
duoc ¢d. Can dugce tinh ché bang TLC didu ché (PE/EtOAc = 1/2) d thu duorc hop

chat neu & dé muc (55 mg, hiéu Sudt: 38%)

Budce 3. (S) -5-(1-(3-clophenyl)-2- hydroxyetyl) -6,6- d1rnety1 -2-(2-((1- metyl 1H-
pyrazol-5-yl)amino)pyrimidin-4-y1)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

B6 sung HCI (4N trong MeOH, 1 mL) vao dung dich cta san phim trong budc
2 néu trén (55 mg, 0,09 mmol) trong MeOH (3 mL) ¢ nhiét do phong. Hon hop dugc
khudy ¢ nhiét d6 phong trong 18 gid va duge cd. Can dugc hoa tan trong DCM/MeOH
(10/1, 50 mL), dugc rra v6i Na2CO3 chita nude bao hoa (15 mL), nude (15 mL) va
nuée mudi (15 mL), duge lam khd trén NazSO4 khan va duge c6. Can dugc tinh ché
bing TLC diéu ché (DCM/MeOH = 10/1) dé thu duoc hop chét néu & d& muc (26 mg,
hidu suét: 58%). MS (ESI) m/z: 495,3 [M+1]"; 'H NMR (400 MHz, CD30D) 3§ 8,42
(d, J = 5,2 Hz, 1H), 7,92 (s, 1H), 7,62 (s, 1H), 7,45 (dd, J = 10,7, 4,7 Hz, 2H), 7,34 —
7,24 (m, 3H), 6,35 (d, J = 1,9 Hz, 1H), 4,70 — 4,54 (m, 2H), 4,03 (m, 1H), 3,76 (s, 3H),
1,70 (s, 3H), 1,40 (s, 3H).

Bang 2 liét ké cac vi du dugc bao ché theo cac quy trinh nhu dugc md ta trong

céc vi du tr 9 dén 11 bang cach st dung cac hop chét trung gian va cac chét phan ting
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tuong Ung trong diéu kién thich hop ma c6 thé duoc thuc hién bdi ngudi co hidu biét

trung binh trong linh vuec.
Bang 2
;\{J Cau truc Tén hoa chat E\Sllf\é]% (}11510%1;
'H NMR (400
MHz, CD;0D) &
8,40 (d, J=5,3 Hz,
1H), 7,97 (t, J=
7,9 Hz, 1H), 7,83
6,6-dimetyl-2-(2-((1- (d, J=1,5Hz, 1H),
metyl-1H-pyrazol-5- 7,81 (d, J= 8,1 Hz,
N/ { yl)amino)pyrimidin-4- 1H), 7,64 (d, J=
12 | N D s y1)-5-(1-(6- si4n | 77 Hz 1H), 745
HNL \ /5" | (triflometyl)pyridin-2- ’ (d, J=2,0 Hz, 1H),
. yletyl)-5,6-dihydro- 7,30 (d, J=5,3 Hz,
4H-thieno[2,3-c]pyrol- 1), 6,36 (d, J=
4-on 2,0 Hz, 1H), 4,95
(g, J=7,1Hz, 1H),
3,76 (s, 3H), 1,96
(d, J=17,1 Hz, 3H),
1.71 (s, 3H), 1,69
(s, 3H).
"H NMR (400
MHz, DMSO-d6) &
9,52 (s, 1H), 8,94
(d, J=5,4Hz, 1H),
6,6-dimetyl-2-(2-((1- 8,47 (d, J=5,2 Hz,
metyl-1H-pyrazol-5- 1H), 8,07 (s, 1H),
ay, P yl)amino)pyrimidin-4- 7,80 (d, J= 5,3 Hz,
13 MS'NJ%N F y1)-5-(1-(2- Gsq | 1D, 748(dJ=
HNﬁ () | (triflometyl)pyrimidin- ’ 5,2 Hz, 1H), 7,36
/N\N/

4-yl)etyl)-5,6-dihydro-
4H-thieno[2,3-c]pyrol-
4-on

(d, J=15 Hz, 1H),
6,29 (d, J=1,0 Hz,
1H), 5,07 (q, J =
6,7 Hz, 1), 3,69
(s, 3H), 1,80 (d, J
= 6,9 Hz, 3H), 1,67
(d, J= 5,0 Hz, 6H).

Vidu 14

(S)-N-(1 -(3—clophenyl)-2-hydroxyetyl)—2-(6,6-dime‘ryl—2-(2-((1 -metyl-1H-
pyrazol—5-yl)amino)pyrimidin-4-yl)—4-ox0—4H—thieno [2,3-c]pyrol-5(6H)-yl)axetamit
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A}OH cl =N s ‘>7-NH —=
HN HATU,DIPEA HN o \
}:) DMF =
/N\N/ /N\N\/) OH cl

B4 sung HATU (142 mg, 0,38 mmol) va DIPEA (96 mg, 0,75 mmol) vao dﬁng
dich hop chit trung gian 9 (100 mg, 0,25 mg) va (S)-2-amino-2-(3-clophenyl)etanol
(47 mg, 0,28 mmol) trong DMF (5 mL). Hon hop duge khudy & nhiét do phong qua
dém va dugc cd. Can dugce hoa tan trong DCM/MeOH (10/1, 60 mL). dugc rua voi
nude (30 mL x 2) va nudc mudi (30 mL), duoc lam kho trén NaxSO4 khan va dugc cO
trong chan khéng. Cin dugc tinh ché bang TLC diu ché (silicagel, DCM/MeOH =
10/1) dé thu duge hop chét néu & d& muc (102 mg, hidu suat: 74%). MS (ESD) m/z:
552,3 [M+1]"; '"H NMR (400 MHz, DMSO-d6) 8 9,50 (s, 1H), 8,47 (d, J = 5,2 Hz,
1H), 8,34 (d, /= 8,1 Hz, 1H), 8,14 (s, 1H), 7,48 (d, /= 5,2 Hz, 1H), 7,38 (s, 1H), 7,35
(d, J= 1,8 Hz, 1H), 7,32 (d, J = 7,3 Hz, 1H), 7.29 (s, 1H), 7,27 (d, J = 1,6 Hz, 1H),
6,28 (d, J= 1,4 Hz, 1H), 4,92 (t, J= 5,5 Hz, 1H), 4,84 (dd, /= 13,8; 6,1 Hz, 1H), 4,09
(s, 2H), 3,68 (s, 3H), 3.57 (t, J= 5,8 Hz, 2H), 1,49 (s, 3H), 1,45 (s, 3H).

Vidu 15

N-((S)-1-(3 —clophenyl)-2-hydroxyetyl)-2—(6,6—dimety1—2-(2-((1 -metyl-1H-
pyrazol-5-yl)amino)pyrimidin—4_—yl)-4-oxo-4H-thien0[2,3-c]pyrol-5(6H)-
yl)propanamit

[o]

N/ \ / l N
=N s OH NH
HN 0] HATU, DlPEA

>j DMF
— N~ .
N

Bé sung HATU (138 mg, 0,363 mmoi) va DIPEA (94 mg, 0,726 mmol) vao
dung dich hop chit trung gian 10 (100 mg, 0,242 mg) va (S)-2-amino-2-(3-
clophenyl)etanol (46 mg, 0,27 mmol) trong DMTF (5 mL). Hon hop duoc khudy & nhiét
d6 phong qua dém va duoc co trong chan khong. Can duogc hoa tan frong DCM/MeOH
(10/1, 60 mL), dugc rira v6i nude (30 mL x 2) va nudc mubi (30 mL), dugc lam kho
trén NaSOs khan va duoc ¢d. Can dugce tinh ché béng TLC diéu ché (silicagel,
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DCM/MeOH = 10/1) dé thu duoc hop chit néu & dé muc (50 mg, hiéu suét: 37%). MS
(EST) m/z: 566,2 [M+1]*; 'H NMR (400 MHz, DMSO0-d6) & 9,50 (s, 1H), 8,47 (d, /=
5.2 Hz, 1H), 8,18 (s, 0,5H), 8.14 (s, 0,5H), 7,83 (d, /= 7,9 Hz, 0,5H), 7,73 (d, /= 8,0
Hz, 0,5H), 7,50 (t, J = 5,1 Hz, 1H), 7,41 (s, 0,5H), 7,36 (d, J = 1,8 Hz, 1H), 7,33 —
7,22 (m, 3,5H), 6,28 (d, J = 1,5 Hz, 1H), 4,92 — 4,72 (m, 2H), 4,40 — 4,17 (m, 1H),
3,69 (s, 3H), 3,57 (dd, J = 9,4; 5,3 Hz, 2H), 1,61 — 1,52 (m, 9H).

Vidu 16
2-(6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-S-yl)amino)pyrimidin—4-yl)-4-oxo-
4H-thieno[2,3-c]pyrol-5(6H)-yl)-N-((2-(triﬂ0metyl)pyridin—4-yl)metyl)axetamit
0 FaN o}
7N\ _/ ® TN

N>:N s| N‘>*OH _ _EN\/LC& N NM}NH —

HN o HATLEJ)i\Ii)'LPEA HN o} \—QN

/N?N‘j /N?;j CFs3

Hop chit duge diéu ché theo phuong phap duge md ta trong vi du 14 thay thé
hop chit trung gian 12 bang (S)-2-amino-2-(3-clophenyl)etanol. MS (ESI) m/z: 557,1
[M+1]"; 'H NMR (400 MHz, DMSO-d6) & 9,49 (s, 1H), 8,68 (d, /= 5,0 Hz, 1H), 8,56
(s, 1H), 8,47 (d, J = 5,2 Hz, 1H), 8,16 (s, 1H), 7,78 (s, 1H), 7,60 (d, J= 4,8 Hz, 1H),
7,49 (d, J = 5,2 Hz, 1H), 7,35 (d, J = 1,7 Hz, 1H), 6,28 (s, 1H), 4,42 (d, J= 5,9 Hz,
2H), 4,10 (s, 2H), 3,69 (s, 3H), 1,53 (s, 6H). |

Viduy 17

(S)-5-(2-((1-(3 -clophenyl)-2-hydroxyetyl)amino)etyl)-6,6-dimetyl-2-(2-((l -
metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5 ,6-dihydro-4H-thieno[2,3-c]pyrol-4-on

o o
N N_/:O N N ] N__/_N?/@
=N s NaBH(OAc); =N s cl
HN DCM HN OH
/N© /N>\N3
B6 sung NaBH(OAc)3 (85 mg, 0,40 mmol), sau d6 bb sung AcOH (40 mg, 0,6

mmol) vao dung dich hop chét trung gian 13 (76 mg, 0,20 mmol) va (S)-2-amino-2-(3-
clophenyl)etanol (34 mg, 0,20 mmol) trong DCM (5 mL).'H(?)n hop duoc khudy &
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nhiét d6 phong qua dém, duoc pha lodng v&éi DCM/MeOH (10/1, 50 mL), dugc rira
v6i HoO (15 mL x 3) va nudce mudi (15 mL), dugc lam khd trén NaxSO4 khan va duoc
¢6. Can duoc tinh ché bang TLC diéu ché (DCM/MeOH = 10/1) @& thu duoc hop chit
néu & 48 muc (45 me, hiéu sudt: 42%). MS (ESI) m/z: 538,3 [M+1]"; 'H NMR (400
MHz, DMSO0-d6) & 9,50 (s, 1H), 8,48 (d, J = 5.2 Hz, 1H), 8,09 (s, 1H), 7,47 (d, J= 5.2
Hz, 2H), 7,36 (d, J = 1,7 Hz, 4H), 6,28 (d, J = 1,6 Hz, 1H), 3,70 (s, 3H), 3,49 (m, 4H),
2,67 (m, 2H), 1,50 (s, 3H), 1,48 (s, 3H).

Thir nghiém enzym

Hop chét dugc thir nghiém trong thir nghiém enzym truyén ning lugng huynh
quang duoc phén giai theo thoi gian (TR-FRET) LanthaScreen™ tr Invitrogen. Tht
nghiém stt dung ERK2 ctia nguoi (Mitogen Activated Kinase 1, Invitrogen, Cat.
PV3311) duge bidu hién vé mit tai to hop dudi dang protein ¢4 chidu dai ddy do dugc
gén GST duoge tinh ché tir E. coli va duoc hoat héa in vitro bing MAP2K 1. Co chat1a
dang duogc cit ngén tai t hop (gbc tir 19 dén 96) cua ATF2 duge dung hop v protein
phat huynh quang mau xanh (Invitrogen, 16 6 PV4445). Hop chét thir nghiém duoc
didu ché va pha lodng trong DMSO theo d6 pha lodng theo lién tiép 3 lan dén 100X
ndng do thtr nghiém cudi. Sau d6 hop chit duoc pha lodng thém 4X bang dém phan
g kinaza (Invitrogen, Cat. PV3189). Phan (ng enzym cua hop chét thir nghiém dugc
thue hién trong tim polypropylen 384 18 mau trang (Packard, s6 16 6005214) véi tong
thé tich phan tmg 1& 10 pl chita 20 ng/ml ERK2, 400 nM co chét va 5 uM ATP ma
nim trong khoang xung quanh Km ctia nd. Thir nghiém nay dugc b4t dau véi viéc nap
vao cac 10 2,5 ul ERK2 da pha loang trong dém phan Gng kinaza, sau do bd sung thé
tich bang nhau ctia hop chét 4X dé 1 trong 15 phut & nhlet do phong dé xu ly trude.
Phan Ung enzym duoc bét dau bang viéc bd sung 5 ! hdn hop cta co chét va ATP da
duoc chuén bi trong dém phan ung kinaza. Sau m6t gio phan tng, 10 ul h5r_1 hop cua
EDTA (ndng d6 cudi cling 1a 10 mM) va khang the khang pATF2 dénh dAu tebi
(pThr71) (ndng do cudi cung la 2 nM) (Inv1tr0gen s6 16 PV4431) duoc chuan b1 trong
dém pha lodng khang thé TR-FRET (Inv1trogen s6 16 PV3574) duoc bd sung dé
ngimg phan Ung enzym va san sinh cac tin hiéu TR-FRET. Sau 30 phat 0 ¢ nhiét do

phong, tdm duoc doc bang Tecan Infinite F200 Pro voi ché d6 cai dit nhu sau: Kich
86

86/97



47800

thich 340 nm (30)/Phét xa 1 495 nm (10)/Phat xa 2 520 nm (25). Céc gia tri TR-FRET
la cac sb khong c6 thit nguyén ma duoc tinh toan 1a ty 1€ gifta tin hiéu cta chat nhan
(Protein phat huynh quang mau xanh la cay) trén tin hiéu cta chét cho (Tebi). Phan
tram clia d6i chimg duge tinh 1a t3 18 phin tram giita hop chét dugc xir 1y voi chét dan
thudc 1% DMSO. Céac dudng cong dap tg-lidu dugc tao ra va cac gia tri ICso dugc

tinh bang cach lip duong cong sigma khong tuyén tinh st dung GraphPad Prism.

- Céc gié tri ICso twong Gmg voi kha nang tc ché ERK?2 ctia hop chit duoc boc 16
dugc liét ké trong bang 3, A: >10 nM; B: >10 nM va >100 nM; C: >100 nM va >1
uM; D: >1 pM.

Thir nghiém tang sinh t& bao Col0205

Hop chat duge boc 16 trong ban mo ta nay duge thir nghiém kha néng c ché
ERK?2 bing thi nghiém ting sinh t€ bao Colo205 thuong dugc biét dén 14 thir nghiém
MTT. Trong thit nghiém nay, mi truong day du duoc chuén bi bing cach bd sung
huyét thanh thai bo 10% vao mdi truong RPMI-1640 (Life technology). Té bao ung
thu rudt két (dong té bao Colo205) dugc bd sung vao mdi 1d trong s6 88 15 ctia tam 96
13 v&i mat do gieo 1a 5.000 t& bao/15/90pL. U ¢ 37°C trong 24 gio dé cho phép té bao
bam dinh 18n tim nay. Hop chat dugc hoa tan trong DMSO (SIGMA). Dung dich cua
hop chét thir nghiém duoc chuén bi trong méi truong day du béng céch pha lodng lién
iép d& thu duoc cac ndng do nhu sau: S00pM, 150pM, S0pM, 15uM, SuM, 1,5uM,
0,5uM, 0,15uM va 0,05uM. Dung dich hop cht thir nghiém (10pL) duge bd sung vao
mdi 18 trong sd 80 18 chua té bao. Nong do cubi cling ctia hop chét nhu sau: 50uM,
15uM, 5uM, 1,5uM, 0,5uM, 0,15uM, 0,05uM, 0,015uM va 0,005uM. Nong db cudi
ciing ctia DMSO 14 0,5%. Déi v6i 8 16 chira t4 bao con lai, chi ¢6 moi truong day du
(chza 0,5% DMSO) duge bd sung vao dé tao ra nhom dbi ching dé xac dinh kha ning
tdng sinh t61 da. Dbi voi 8 18 trdng con lai, moi trudng day du duoc bd sung vao aé
Jam nhom déi chimg chit dan thudc dé xé4c dinh tong thé. Cac dia dwoc 4 ¢ 37°C trong
72 gid. 10pL dung dich WST-8 (DOJINDO, Cell Counting KIT-8) duoc bd sung vao
mdi 13. Cac tAm duoc 0 thém & nhiét d6 37°C trong 2 gity va sau do6 doc do hép thu st

dung may doc vi tAm & buéc séng 450 nm.
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Cac gia tri ICso tuong Gmg v6i kha nang tc ché sy tang trudng té bao Colo 205

cua hop chit duoc boc 16 dugce liét ké trong bang 3, A’: 20,5 uM; B’: >0,5 pM va >1

47800

puM; C: >1,0 uM va >5 pM; D”: >5 uM.

Bang 3
Vi du Hoat tinh sinh héa ERK2% | 110% tm;otse*zao Colo
1 A A
2 A A
3 A A
4 A B
5 A A
6 A A
7 A A
8 C
9 A A
% A A
% , C
10 A A
10a C
10b A
1 A
12 C
13 B A
14 A A
s B
16 C
17 B

*A:>10 nM; B: >10 nM va >100 nM; C: >100 nM va>1 uM; D: >1 pM.

**¥A%:>0,5 uM; B’: >0,5 uM va>1 uM; C’: >1,0 uM va>5 pM; D’ >5 uM.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thirc I:
)
2 R* R3
//—'X R
N N N
=x' s L2,
o1
R (1)

hodc chat déng phan lap thé, chit hd bién, chit déng vi bén hoic mubi duge
dung cta ching, trong d6 R, R, R®, RY, R?, RS, LY L% X! va X2 dugc dinh nghia duéi
day:

~7 X

R'1a \N— ;

R2 duoc chon tir aryl va heteroaryl chua tu 1 dén 3 nguyén tir khac loai duoc
chon tr N, O v& S lam thanh phan vong, trong d6 R? duoc thé tiy y bang 1 dén 3 phan
tir thé ddc lap duge chon tir D, halo, -OH, =0, CN, N3, CF;, C1-C4 alkyl, C1-C4
alkoxy, C1-C4 haloalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl,
heteroxyclyl co tir 4 dén 8 canh chira tir 1 dén 2 nguyén tir khac loai dugc chon tur N,
O va S lam thanh phan vong, —CO2R!!, -C(O)N(R'** RI20) -C(=NR’)N(R!?* R'?), -
C(O)R!,  -SO¢2R™, -SO(=NRP)RM,  -SO1aNR™ R1Z),  N(R'? R, -
N(R2%)C(O)R!, -N(R1>»C(=NR*R!, N(R29)S0;,R ™, N(RZ)C(O)N(RI22R12), -
N(R'2)C(=NRP)N(R!?R!®), N(R29SO1N(R1Z2R!?) va N(R?%)CORM; trong dd
Rl RIZ2 RIZ y3 R12¢ doc 14p duoce chon tir H va C1-C4 alkyl tuy y dugc thé bang 1
dén 3 nhém ddc 1ap dugce chon tir D, halo, OH, NHo, NHMe, NMe: va C1-C4 alkoxy;
R13 doc 1ap duoc chon tir H, CN, OH, C1-C4 alkyl va C1-C4 alkoxy; R 1a C1-C4
alkyl tily ¥ duoc thé bang 1 dén 3 nhém doc lap duoe chon tir D, halo, OH, NHy,
NHMe, NMe; va C1-C4 alkoxy; |

R3 duoc chon tt H, D va F;
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R* duge chon tir H, D, F va C1-C4 alkyl tuy ¥ duge thé bing 1 dén 3 phan tir
thé doc lap duoc chon tir D, halo, -OH, =0, CN, N3, ~CO2R", -C(ON(R'®* RI®), -
C(=NRIN(R'® R, -C(O)R'S, -SO02R™, -SO(=NR)R', -SOLN(R!* RI6b), -
N(Rléa Rléb), _N(R16a)c<O)R15’ -N(Rl6a)C(:NR17)R15, —N(Rléa)SOLleg, _
N(R16C)C(O)N(Rl6aR16b), _N(Rl6C)C(:NR17)N(R16aRl6b)’ _N(RIGC)SOI_zN(R16aR]6b) va -
N(R¥)COR'S; trong d6 R'%, R62 R va RI6¢ do¢ 1ap duoce chon tir H va C1-C4 alkyl
tiy ¥ duge thé bing 1 dén 3 nhém doc lap dwoc chon tir D, halo, OH, N, NHMe,
NMe, va C1-C4 alkoxy; R!7 doc 1ap duge chon tir H, CN, OH, C1-C4 alkyl va C1-C4
alkoxy; R'® 1a C1-C4 alkyl tuy ¥ duoc thé bang 1 dén 3 nhom doe lap duge chon tir D,
halo, OH, NHa, NHMe, NMe; va C1-C4 alkoxy;

RS va R® doc lap duge chon tir H va nhém duge thé tuy ¥ duge chon tir C1-C4
alkyl, C3-C6 xycloalky! va heteroxyclyl tu 4 dén 6 canh no hodc chua no chira tu 1
dén 2 nguyen tir khac loai duge chon tt N, O va S lam thanh phan vong; trong do phan
ttr thé tuy ¥ cho R® vaR® latir 1 dén 3 phan ti thé doc 1ap duoc chon tu D, halo, -OH,
C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, C1-C4 haloalkoxy va C3- C6
xycloalkyl;

R2 va R* ¢6 thé thy y tao vong dé tao ra vong C5-C6 xycloalkyl bd sung hoic
vong di vong ¢6 tir 5 dén 6 canh chira tir 1 dén 2 nguyén tir khic loai duge chon tir N,
Ovas;.

RS va RS ¢6 thé tly y tao vong dé tao ra vong C3-C6 xycloalkyl, vong di vong
¢6 ti 4 dén 6 canh chira tir 1 dén 2 nguyén tir khac loai dugc chon tur N, Ovas;

L! duge chon tir lién két-C(RI9*R'%)-, -C(O)NR¥- va -C(R19aR!")NR*-,
trong d6 R1%, R!% va R?® doc lap duge chon tit H va C1-C4 alkyl, mdi trong sb ching
fiy ¥ duoc thé bing 1 dén 3 nhém ddc 1ap duoc chon tir D, balo, OH, N, NHMe,
NMe; va C1-C4 alkoxy;

12 duoc chon tir lign két va -C(R?"*R?!®)-, trong d6 R*"* va R2® d@dc 1ap duoc
chon tir H va C1-C4 alkyl tily ¥ dugc thé bing 1 dén 3 nhom doc 1ap duge chon tir D,
halo, OH, NH,, NHMe, NMe,, -OPO3H» va C1-C4 alkoxy;
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X! duge chon tir CR?2 va N; trong d6 R??* duoc chon tir H, halo, CN va C1-C3
alkyl;

X2 duoc chon tir CR?2 va N; trong d6 R?? duoc chon tr H, halo, CN va C1-C3
alkyl.

2. Hop cht theo diém 1 hogc chit ddng phan 1ap thé, chat hd bién, chit ddng vi bén

hodc mudi duoc dung ciia ching, trong d6 X' va X* 1a N.

3. Hop chét theo diém 1 hoc chét ddng phan 1ap thé, chat hd bién, chét ddng vi bén
hodc mudi duoc dung ctia ching, trong d6 X' 1a CH va X2 1a CR??*, trong d6 R??® dugc

chon tir H, halo, CN va C1-C3 alkyl.

4. Hop chét theo diém 1 hogc chit dong phan 14p thé, cht hd bién, chat dong vi bén
hozic mudi duoc dung cua ching, trong d6 X' 1a N va X* 1a CR??, trong d6 R?2° dugc

chon tir H, halo, CN va C1-C3 alkyl.

5. Hop chit theo didm bét ky trong s6 cac diém tir 1 dén 4 hogc chét dong phan lap
thé, chit hd bién, chat ddng vi bén hodc mudi duoc dung cta ching, trong doé R? 1a
phenyl va tuy y dugc thé 1én dén ba nhém doc lap dugc chon tir halo, D, CN, C1-C4
alkoxy, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy, C3-C6 xycloalkyl, -SR?6, -
SOR, NR¥2R¥™), -N(R?’)C(O)R? va -SO,N(R?72 R?™), trong do mdi R?2 va R?7® doc
1ap duoc chon tir H, C1-C4 alkyl va C1-C4 haloalkyl; va R? 13 C1-C4 alkyl.

6. Hop chit theo didm bét ky trong s6 cac diém tir 1 dén 5 hoac chét déng phan lap
thé, chit hd bién, chét ddng vi bén hodc mudi duge dung ctia chung, trong d6 R? 1a
thiophen, thiazol, pyridin, pyrimidin, pyrazin hodc pyridazin va tuy y dugc thé 1én dén
ba nhém doc 1ap duogc chon tir D, halo, CN, C1-C4 alkoxy, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 haloalkoxy, -SORB, NR® R*) -N(R¥)C(O)R* va -SON(R??
R2%), trong d6 mdi R va R*" doc lap duge chon tr H, C1-C4 alkyl va C1-C4
haloalkyl; va R?® 1a C1-C4 alkyl.

7. Hop chit theo diém bat ky trong sé cac didm tir 1 dén 6 hodc chit dong phan lap
thé, chat hd bién, chit dong vi bén hoic mudi duge dung ctia chung, trong do R31a H,
Ll va 12 Ia cc lien két: va R* 1a metyl hodc etyl va tiy ¥ duoc thé bang flo, amino,

hydroxy, metylamino, etylamino, dimetylamino, -OP(O)(OH)2, metoxy hodc etoxy.
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8. Hop chat theo diém bét ky trong sé céc diém tir 1 dén 7 hoac chit dong phan lap
thé, chit hd bién, chat ddng vi bén hodc mudi duoc dung cua ching, trong d6 L' va L?
1a c4c lién két; R? va R* 1a H hodc D.

9. Hop chét theo diém bit ky trong sé cac diém tir 1 dén 7 hodc chat dong phan lap
thé, chat hd bién, chit dong vi bén hoic mudi dugc dung cua ching, trong dé L'la-

C(O)NH.

10. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IA:

RU(1A)

hodc chit ddng phan lap thé, chit hd bién, chat dong vi bén hoac mudi duge

dung cta chung,

trong do:

~7 X
R'1a \N— ;

R? 1a phenyl, pyridin hodc thienyl, tuy ¥ duoc thé bing 1 dén 2 nhém doc lap
duoc chon tir D, amino, halo, CF3, CN, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl,
C1-C4 haloalkoxy, -COOR®, -SO.R*!, -N(R R32), -N(R?2%)C(O)R?, -SO,N(R3?#
R32) va -N(R32)S0:R?!, trong d6 mdi R, R* va R3?% d@oc 1ap duge chon tir H va C1-
C4 alkyl; R3'1a C1-C4 alkyl;

R* dugc chon tir H, D va -CHzR*, trong d6 R* dugce chon tir H, -OH, F, -NHa,
-NHMe, -NMe,, -OP(O)(OH), va -OMe;

RS va RS doc 1ap duge chon tir H va nhém thé tuy y duogc chon tir C1-C4 alkyl;
trong do phan tir thé ty y cho R3va Ré la tir 1 dén 3 phan tir thé doc 1ap duoc chon tir

D, halo, -OH, C1-C4 alkoxy, C1-C4 haloalkoxy; trong d6 RS va R ¢ thé tiy ¥ tao
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vong d& tao ra vong C3-C6 xycloalkyl hodic vong di vong c6 tir 4 dén 6 canh chira tir 1

dén 2 nguyén tir khac loai duoc chon tr N, O va S; va
R22® duge chon tir H, halo va C1-C3 alkyl.

11. Hop chat theo diém 1, trong d6 hop chét nay ¢6 cong thire IB:

R22b 0
4
N \ 4 l N'——\
>:N S RZ
HN Re R
o1
R (IB)

hoic chit ddng phan lap thé, cht hd bién, chét ddng vi bén hogc mudi duge

dung cua chung,

trong do:

R!1a

R? 1a phenyl, pyridin hodc thienyl, tuy ¥ duoc thé bing 1 dén 2 nhém doc lap
duge chon tir D, amino, halo, CF3, CN, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl,
C1-C4 haloalkoxy, -COOR™®, -SO;R3!, -N(R*** R32%), N(R3Z9)C(O)R?!, -SON(R**
R32%) va -N(R32%)SO,R?, trong d6 mdi R, R¥* va R32 do¢ lap duge chon tir H va C1-
C4 alkyl; R3'1a C1-C4 alkyl;

RS va RS doc 1ap dugc chon tir H va nhém thé tuy ¥ duge chon tir C1-C4 alkyl;
trong d6 phan tir thé tiy ¥ cho R¥va RY la tir 1 dén 3 phén tir thé ddc 1ap duge chon ti
D, halo, -OH, C1-C4 alkoxy, C1-C4 haloalkoxy; trong dé RS va RS ¢6 thé tiy ¥ tao
vong dé tao ra vong C3-C6 xycloalkyl hodc vong di vong 6 tir 4 dén 6 canh chira tur 1

dén 2 nguyén tir khac loai duge chon tr N, O va S; va
R22b duge chon tir H, halo va C1-C3 alkyl.
12. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thie IC:
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R22b 0
R33 R34

/

N/ Y )\R
=N 8T A )NHT T

HN, RE Rz

1
RW (o)

hodc chét ddng phan lap thé, chat hd bién, chat dong vi bén hodc mudi duoc

dung cta ching,
trong do:

R3 dugc chon tr H, D va -CHzR*, trong d6 R* dwoc chon tir H va C1-C4
alkyl;

R3 duge chon tir H, D va -CHzR*, trong d6 R* dugce chon tir H, -OH, F, -NHo,
_NHMe, -NMes, -OP(O)(OH), va —~OMe;

7 1a O hoac 2H;

R'la

R? 1a phenyl, pyridin hodc thienyl, tuy y duoc thé bang 1 dén 2 nhém doc lap
duoc chon tir D, amino, halo, CF3, CN, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl,
C1-C4 haloalkoxy, -COORY, -SO,R?!, -N(R*** R32b), -N(R32%)C(O)R?!, -SO2N(R***
R320) vi -N(R322)SO,R?!, trong d6 mdi R, R¥2* va R** dc 1ap dugc chon tir H va Cl-
C4 alkyl; R3'1a C1-C4 alkyl;

R3 va R® doc 14p duoc chon tir H va nhom thé tiy y duge chon tir C1-C4 alkyl;
trong d6 phin tir thé thy ¥ cho R¥va R® 1a tir 1 dén 3 phan t thé doc lap duoc chon tur
D, halo, -OH, C1-C4 alkoxy, C1-C4 haloalkoxy; trong do RS va R® ¢6 thé tuy v tao
vong dé tao ra vong C3-C6 xycloalkyl hodc vong di vong co tir 4 dén 6 canh chtra tir 1

dén 2 nguyén tir khac loai duoc chon t N, O va S; va

R22° duoc chon tir H, halo va C1-C3 alkyl.
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13. Hop chét theo diém 1, trong d6 hop chét nay ¢ cong thirc ID:

R22b
NR:& \>_R35
R! (I D) =72

trong do:

R3S va R36 doc 1ap duogc chon tir H, F, CN, -CF3, OMe, OCF3, SMe va nhom
duoc thé tly y duge chon tir C1-C4 alkyl, C3-C6 xycloalkyl va C1-C4 alkoxyl; trong
6 phin it thé 1 tir 1 dén 3 phin tit thé doc 1ap dugc chon tir halogen;

7! va 7* ddc 1ap duoc chon tit CH va N;
trong do:
~7 X

R'la \N— ;

R? 1a phenyl, pyridin hodc thienyl, tuy y duoc thé bang 1 dén 2 nhém doc lap
duge chon tir D, amino, halo, CF3, CN, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl,
C1-C4 haloalkoxy, -COOR3?, -SO,R?!, -N(R32* R3%), N(R329)C(O)R?!, -SON(R**
R32%) va -N(R32)SQ:R?!, trong d6 mdi R, R32* va R**" dgc 1ap duoc chon tir H va Cl-
C4 alkyl; R3!1a C1-C4 alkyl;

R’ va R® @oc 1ap dugc chon tir H va nhom thé tiy y dugc chon tur C1-C4 alkyl;
trong d6 phan tir thé tity ¥ cho RSva R® 1a tir 1 dén 3 phén tir thé doc 14p duoc chon tir
D, halo, -OH, C1-C4 alkoxy, C1-C4 haloalkoxy; trong d6 R® va R® c6 thé tuy ¥ tao
vong dé tao ra vong C3-C6 xycloalkyl hodc vong di vong co tur 4 dén 6 canh chira tur 1

dén 2 nguyén tt khac loai duge chon tit N, O va S; va

R22® dugc chon tir H, halo va C1-C3 alkyl.
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14. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gbm céc hop
chét sau déy va chit ddng phan 1ap thé, cht hd bién, chat ddng vi bén va mudi duge
dung cua chung:
6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-((2-
(triflometyl)pyridin-4-yl)metyl)-5,6-dihydro-4H-thieno[2,3 -c]pyrol-4-on,
5-(3-clobenzyl)-6,6-dimetyl-2-(2-(1-metyl-1H-pyrazol-5 -ylamino)pyrimidin-4-
yD)-5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
6,6-dimety1-2-(2-((1 -metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-((6-
(triflometyl)pyridin-2-yl)metyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-((6-
(triflometyl)pyridin-3-yl)metyl)-5,6-dihydro-4H-thieno[2,3 -c]pyrol-4-on,
6,6-dimetyl-2-(2-((1 -metyl-1H—pyrazol-S-yl)amino)py1~jn1idin—4-yl)-5 -((4-
(triflometyl)thiazol-2-yl)metyl)-5,6-dihydro-4 H-thieno[2,3 -c]pyrol-4-on,
6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-((2-
(triflometyl)pyrimidin-4-yl)metyl)-5,6-dihydro-4H-thieno[2,3 -c|pyrol-4-on,
6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5 -((3-
(triflometyl)isoxazol-5-yl)metyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(2-(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
6,6-dimetyl-2-(2-(1-metyl-1 H-pyrazol-5-ylamino)pyrimidin-4-y1)-5-(1-(2-
(triflometyl)pyridin-4-yletyl)-5, 6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
(R)-6,6-dimetyl-2-(2-((1 -metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1-
(2-(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno [2,3-c]pyrol-4-on,
(S)-6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5-(1-(2-
(triflometyl)pyridin-4-yl)etyl)-5,6-dihydro-4H-thieno[2,3 -c|pyrol-4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-yl)-5-(1-(4-
(triflometyl)thiazol-2-yl)etyl)-5,6-dihydro-4H-thieno[2,3 -c|pyrol-4-on,
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(R)-6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-y1)-5-(1-
(4-(triﬂomety1)thiazo1-2-y1)ety1)—5,6-dihydro—4H-thieno[2,3-c]pyrol-4-0n,
(S)-6, 6-dimety1—2-(2-(( 1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1-(4-
(tr1ﬂometyl)th1azol -2-yl)etyl)-5,6-dihydro-4H-thieno[2,3-c]pyrol-4-on,
(S)-5-(1-(3-clophenyl)-2- hydroxyetyl) -6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-
5-yl)amino)pyrimidin-4-yl)-5,6-dihydro-4H-thieno|2,3- c]pyrol -4-on,
6,6-dimetyl-2-(2-((1-metyl-1 H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5-(1-(6-
(triﬂometyl)pyridin-2-yl)etyl)-S,6-dihydro-4H-thieno[2,3-c]pyrol-4~0n,
6,6—dimety1—2-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-S-(1—(2-
(triﬂometyl)pyrimidin—4-yl)etyl)-5,6-dihydro-4H-thieno[2,3—c]pyr01-4~on,
(S)-N-(1 -(3-clophenyl)-2-hydroxyetyl)-2-(6,6-dimetyl-2-(2-((1 -metyl-1H-
pyrazol-Smyl)amino)pyrimidin—4—yl)—4-oxo-4H-thieno[2,3—c]pyrol-S(6H)—y1)axetamit,
N-((S)-1 -(3-clophenyl)-2-hydroxyetyl)-2-(6,6-dimety1-2-(2-((1 -metyl-1H-
pyrazol-5—yl)amino)pyrimidin—4-yl)-4-0x0-4H-thieno[2,3-c]pyrol-5(6H)-
yl)propanamit,
2-(6,6-dimetyl-2-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-4-yl)-4-oxo-
4H-thieno [2,3-c]pyrol—S(6H)-y1)-N-((2-(triﬂometyl)pyridin—4-yl)metyl)axetamit, va
(S)-5-(2-((1-(3-clophenyl)-2- hydroxyetyl)amlno)etyl) -0,6- d1mety1 -2-(2-((1-
metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-5,6- dihydro- 4H—thleno[2 3-c]pyrol-4-
on.
15. Duoc phém chita hop chit theo diém bét ky trong s6 cac diém tir 1 dén 14 va it
nhat mot t4 duge duge dung.
16. Duoc phdm theo diém 15, trong d6 duoc pham niy con chira chét cing diéu tri
khac.
17. Dugc phdm theo diém 16, trong d6 chét cung diéu tri duoc chon tir hop chét chbng

bénh ung thu, thude giam dau va hop chét chéng viém.

97





