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Linh vue k§ thuat dwoc dé cap

Sang ché d& cap dén cac hop chét di vong va cac ché pham clia ching ma 1a céc chat
trc ché LSD1 hitu ich trong viéc diéu tri cac bénh nhu bénh ung thu.
Tinh trang k§y thuit cia sang ché

Céc thay dbi bidu sinh hoc ¢6 thé anh huong dén bién di di truyén, nhung khi bi roi
loan, ciing c6 thé gbp phan vio su phat trién ctia cac bénh khac nhau (Portela, A. va M.
Esteller, Epigenetic modifications and human disease. Nat Biotechnol, 2010. 28(10): cac
trang 1057-68; Lund, A.H. va M. van Lohuizen, Epigenetics and cancer. Genes Dev, 2004.
18(19): c4c trang 2315-35). Gan ddy, trong cdc nghién ciru sdu vé gen ung thu da phat hién
ra nhiéu gen didu hoa bidu sinh hoc thuong bi dot bién hodc su biéu hién cia ban than
chung 12 bét thuong & nhiéu bénh ung thu khac nhau (Dawson, M.A. va T. Kouzarides,
Cancer epigenetics: from mechanism to therapy. Cell, 2012. 150(1): céc trang 12-27;
Waldmann, T. va R. Schneider, Targeting histone modifications--epigenetics in cancer.
Curr Opin Cell Biol, 2013. 25(2): cac trang 184-9; Shen, H. va P.W. Laird, Interplay
between the cancer genome and epigenome. Cell, 2013. 153(1): c4c trang 38-55). Diéu nay
ham ¥ rang cic gen didu hoa biéu sinh hoc hoat dong nhu c4c gen diéu khién ung thu hoic
cho phép bénh tién trién hodc khéi u tién trién. Do d6, cac chét diéu hoa rdi loan bicu sinh
hoc la cac muc ti€u diéu tri hép dan.

Mot enzym cu thé ma lién quan dén cac bénh & nguoi 1a demetylaza-1 déc hiéu véi
lyzin (LSDI1), demetylaza histon dugc phét hién dau tién (Shi, Y., et al., Histone
demethylation mediated by the nuclear amine oxidase ﬁomolog LSDI1. Cell, 2004. 119(7):
cac trang 941-53). N6 bao gdém ba ving chinh: SWIRM dau N ¢6 chirc ning trong viéc
huéng dich nucleosom, vung théap li€n quan dén qua trinh twong tac gitra protein va protein,
nhu chét ddng e ché phién ma, chét ddng trc ché yéu t6 phién ma b4t hoat RE1 (CoREST)
va cubi cling ving xdc tic diu C ma trinh tu va cdu tric ctia nd twong ddng véi flavin
adenin dinucleotit (FAD) - c4c oxidaza mdt amin doc lap (nghia la, MAO-A va MAO-B)
(Forneris, F., et al., Structural basis of LSDI-CoREST selectivity in histone H3
recognition. J Biol Chem, 2007. 282(28): trang 20070-4; Anand, R. va R. Marmorstein,

Structure and mechanism of lysine-specific demethylase enzymes. J Biol Chem, 2007.
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282(49): trang 35425-9; Stavropoulos, P., G. Blobel, va A. Hoelz, Crystal structure and
mechanism of human lysine-specific demethylase-1. Nat Struct Mol Biol, 2006. 13(7):
trang 626-32; Chen, Y., et al., Crystal structure of human histone lysine-specific
demethylase 1 (LSD1). Proc Natl Acad Sci U S A, 2006. 103(38): trang 13956-61). LSD1
ciing kha twrong déng véi mot demetylaza dc hiéu voi lyzin khac (LSD2) (Karytinos, A.,
et al., A novel mammalian flavin-dependent histone demethylase. J Biol Chem, 2009.
284(26): trang 17775-82). Mic du co ché sinh hoa cua hoat dong nay dugc bao toan ¢ hai
dang déng chirc nang, céc tinh chéit dic hiéu dbi voi co chét duge cho 1a khac biét véi muc
do gidng nhau twong di nho. Céc phan mg enzym cua LSD1 va LSD2 phu thude vao qua
trinh oxi hoa khir ctia FAD va viéc cén ¢6 nito dugc proton héa trong lyzin da qua metyl
hoa duoc cho 1a lam gi6i han hoat tinh ctia LSD1/2 dbi voi cac lyzin dugc metyl hda mot
hoac hai lan & vi tri 4 hodc 9 cia histon 3 (H3K4 hodc H3K9). Cac co ché nay lam cho
LSD1/2 khac biét so v6i cac ho demetylaza histon khac (vi du ho chtra mién Jumonji) c6
thé loai metyl héa céc lyzin da dugc metyl hoa mot, hai va ba 1an thong qua cdc phan (mg
phu thudc vao alpha-ketoglutarat (Kooistra, S.M. va K. Helin, Molecular mechanisms and
potential functions of histone demethylases. Nat Rev Mol Cell Biol, 2012. 13(5): cac trang
297-311; Mosammaparast, N. va Y. Shi, Reversal of histone methylation: biochemical and
molecular mechanisms of histone demethylases. Annu Rev Biochem, 2010. 79: céc trang
155-79).

Céac d4u hiéu histon trén H3K4 va H3K9 noi chung di d6i v6i qua trinh hoat hoa va
trc ché phién ma, mot cach tung ung. La mot phan cta phtc hop dong trc ché (vi du
CoREST), LSD1 da dugc bao céo 1a khir metyl trén H3K4 va trc ché phién ma, trong khi
LSD1 trong phtic hop thu thé h6oc mdn hat nhan (vi du thu thé androgen) c6 thé khtr metyl
trén H3K9 dé kich hoat qué trinh biéu hién gen (Metzger, E., et al., LSD1 demethylates
repressive histone marks to promote androgen-receptor-dependent transcription. Nature,
2005. 437(7057): trang 436-9; Kahl, P., et al., Androgen receptor coactivators lysine-
specific histone demethylase 1 and four and a half LIM domain protein 2 predict risk of
prostate cancer recurrence. Cancer Res, 2006. 66(23): trang 11341-7). Diéu nay cho thay
do didc hiéu cia LSD1 d6i v6i co chét c6 thé duge quyét dinh béi céc yéu t6 lién quan, tir
d6 diéu chinh céac biéu hién gen thay thé theo cach thirc phu thudc ngit canh. Ngoai céac
protein histon, LSD1 ¢6 thé loai metyl trén céc protein khong phai histon. Chiing bao gbm

p53 (Huang, J., et al., p53 is regulated by the lysine demethylase LSD1. Nature, 2007.
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449(7158): trang 105-8.), E2F (Kontaki, H. va L. Talianidis, Lysine methylation regulates
E2F1-induced cell death. Mol Cell, 2010. 39(1): trang 152-60), STAT3 (Yang, J., et al.,
Reversible methylation of promoter-bound STAT3 by histone-modifying enzymes. Proc
Natl Acad Sci U S A, 2010. 107(50): trang 21499-504), Tat (Sakane, N., et al., Activation
of HIV transcription by the viral Tat protein requires a demethylation step mediated by
lysine-specific demethylase 1 (LSD1/KDMI). PLoS Pathog, 2011. 7(8): trang €1002184),
va céc tiéu don vi 1 nhim dich myosin phosphataza (MYPT1) (Cho, H.S., et al,
Demethylation of RB regulator MYPT1 by histone demethylase LSD1 promotes cell cycle
progression in cancer cells. Cancer Res, 2011. 71(3): trang 655-60). Danh sach céc co chét
khong phai histon dang dugc phat trién véi cac tién bd ky thuit trong nghién ctu
proteomics chirc nang. Ching goi y céc vai trd sinh u khac cia LSDI1 ngoai vai tro didu
hoa tai tao sic td. LSD1 ciing lién quan dén cic chét didu hoa biéu sinh hoc khac, nhu
metyltransferaza 1 cia ADN (DNMT1) (Wang, J., et al., The lysine demethylase LSD1
(KDM1) is required for maintenance of global DNA methylation. Nat Genet, 2009. 41(1):
trang 125-9) va céc phirc hgp deaxetylaza histon (HDACs) (Hakimi, M.A., et al., A core-
BRAF35 complex containing histone deaxethylase mediates repression of neuronal-
specific genes. Proc Natl Acad Sci U S A, 2002. 99(11): trang 7420-5; Lee, M.G., et al.,
Functional interplay between histone demethylase and deaxethylase enzymes. Mol Cell
Biol, 2006. 26(17): trang 6395-402; You, A., et al., CoREST is an integral component of
the CoREST- human histone deaxethylase complex. Proc Natl Acad Sci U S A, 2001.
98(4): trang 1454-8). Cac két hop nay lam gia tang hoat tinh cia DNMT hodc cac HDAC.
Do db, céc chit trc ché LSD1 c6 thé 1am tang cac tic dung cia cac chét e ché HDAC hodc
DNMT. Thuc vay, cac nghién clru tidn 1am sang cho thdy su tang tiém luc nay (Singh,
M.M., et al., Inhibition of LSD1 sensitizes glioblastoma cells to histone deaxethylase
inhibitors. Neuro Oncol, 2011. 13(8): trang 894-903; Han, H., et al., Synergistic re-
activation of epigenetically silenced genes by combinatorial inhibition of DNMTs and
LSDI1 in cancer cells. PLoS One, 2013. 8(9): trang ¢75136).

LSD1 da dugc bao céo l1a dong gop vao nhiéu qua trinh sinh hoc khéc nhau, bao
gbm qué trinh ting sinh té bao, qua trinh dong hoan trung md-biéu md (EMT), va qua trinh
sinh hoc ctia té bao gbc (ca hai loai té bao gbc phoi va té bao gdc ung thu) hodc qua trinh
ty lam m&i va bién nap t& bao cua té bao soma (Chen, Y., et al., Lysine-specific histone

demethylase 1 (LSD1): A potential molecular target for tumor therapy. Crit Rev Eukaryot
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Gene Expr, 2012. 22(1): trang 53-9; Sun, G., et al., Histone demethylase LSD1 regulates
neural stem cell proliferation. Mol Cell Biol, 2010. 30(8): trang 1997-2005; Adamo, A.,
M.J. Barrero, va J.C. Izpisua Belmonte, LSD1 and pluripotency: a new player in the
network. Cell Cycle, 2011. 10(19): trang 3215-6; Adamo, A., et al., LSDI1 regulates the
balance between self-renewal and differentiation in human embryonic stem cells. Nat Celi
Biol, 2011. 13(6): trang 652-9). Cu thé, cac té bao gbc ung thu hodc cdc té bao khéi dau
ung thu ¢6 mot sé dic tinh cia té bao gdc tiy gop phan gy ra tinh khong dbng nhit cla
cac té bao ung thu. Dic diém nay c6 thé 1am cho té bao ung thu khang lai cac liéu phap
thong thuong nhiéu hon, nhu héa tri hodc xa tri, va sau d6 tién trién kha nang tai phét sau
khi diéu tri (Clevers, H., The cancer stem cell: premises, promises and challenges. Nat
Med, 2011. 17(3): trang 313-9; Beck, B. va C. Blanpain, Unravelling cancer stem cell
potential. Nat Rev Cancer, 2013. 13(10): trang 727-38). LSD1 dugc bao cao la 1am duy tri
kidu hinh t& bao gbc ung thu hodc khai ddu khéi u khong dugc biét hoa & mot loat bénh
ung thu khac nhau (Zhang, X., et al., Pluripotent Stem Cell Protein Sox2 Confers
Sensitivity to LSD1 Inhibition in Cancer Cells. Cell Rep, 2013. 5(2): trang 445-57; Wang,
J., et al., Novel histone demethylase LSD1 inhibitors selectively target cancer cells with
pluripotent stem cell properties. Cancer Res, 2011. 71(23): trang 7238-49). Ung thu mau
cAp tinh bach cau dang tiy (AMLs) 1a vi du vé t€ bao ung thu ma giir lai mot s6 té bao gbe
duoc biét hoa & muc thip ctia ching nhu kidu hinh hodc té bao gbc ung thu mau tiém tang
(LSC). Cac phn tich té bao AML bao gdm céc dan biéu hién gen va két tia mién dich chat
nhiém séc vai viée xac dinh trinh tu chung tiép theo (ChIP-Seq) boc 16 réng LSDI1 ¢6 thé
diéu hoa cac nhom gen phu tham gia vao nhiéu chuong trinh gy ung thu dé duy tri LSC
(Harris, W.J., et al., The histone demethylase KDM1A sustains the oncogenic potential of
MLL-AF9 leukemia stem cells. Cancer Cell, 2012. 21(4): trang 473-87; Schenk, T., et al.,
Inhibition of the LSD1 (KDMI1A) demethylase reactivates the all-trans-retinoic acid
differentiation pathway in acute myeloid leukemia. Nat Med, 2012. 18(4): trang 605-11).
Nhitng phat hién nay goi y loi ich cua cac chét trc ché LSD1 c¢6 tiém ning trong viéc didu
tri nhdm dich cac bénh ung thu c6 cac dic tinh té bao gdc, nhu cac AML.

Su biéu hién qui mirc ctia LSD1 thuong xuyén dugc quan sat trong nhiéu loai bénh
ung thu, bao gbm ung thu bang quang, ung thu phdi khong phai té bao nhé (NSCLC), ung
thu biéu mé va, ung thu buéng tring, u than kinh dém, ung thu két truc trang, sacom bao

gbm sacom sun, sacom Ewing, sacom xuong, va sacom co van, u nguyén bao than kinh,
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ung thu tuyén tién liét, ung thu biéu mo té bao vay thuc quéan, va ung thu bidu mo tuyén
giap thé nhi. Dang chu y 1a cac nghién ciru da tim dugc sy biéu hién qua mic LSD1 ¢
lién quan dang ké dén céc bénh ung thu ting trién vé phuong dién 14m sang, vi du, ung thu
tuyén tidn liét tai dién, ung thw phdi khong phai té bao nhé (NSCLC), u than kinh dém, ung
thu v, ung thu rudt Kkét, ung thu buéng trimg, ung thu biéu mo té bao vay thuc quan, vau
nguyén bao than kinh. Trong cac nghién cru ndy, viéc khir biéu hién LSD1 hoac diéu tri
bing cac chét we ché LSDI phan t& nhé da lam giam sy ting sinh té bao ung thu va/hoic
gdy ra cai chét theo chuong trinh. Vi du xem tai liéu ciia Hayami, S., et al., Overexpression
of LSD1 contributes to human carcinogenesis through chromatin regulation in various
cancers. Int J Cancer, 2011. 128(3): trang 574-86; Lv, T., et al., Over-expression of LSD1
promotes proliferation, migration and invasion in non-small cell lung cancer. PLoS One,
2012. 7(4): trang €35065; Serce, N., et al., Elevated expression of LSD1 (Lysine-specific
demethylase 1) during tumour progression from pre-invasive to invasive ductal carcinoma
of the breast. BMC Clin Pathol, 2012. 12: trang 13; Lim, S., et al., Lysine-specific
demethylase 1 (LSD1) is highly expressed in ER-negative breast cancers and a biomarker
predicting aggressive biology. Carcinogenesis, 2010. 31(3): trang 512-20; Konovalov, S.
va L. Garcia-Bassets, Analysis of the levels of lysine-specific demethylase 1 (LSDI)
mRNA in human ovarian tumors and the effects of chemical LSD1 inhibitors in ovarian
cancer cell lines. J Ovarian Res, 2013. 6(1): trang 75; Sareddy, G.R., et al., KDM1 is a
novel therapeutic target for the treatment of gliomas.. Oncotarget, 2013. 4(1): trang 18-28;
Ding, J., et al., LSD1-mediated epigenetic modification contributes to proliferation and
metastasis of colon cancer. Br J Cancer, 2013. 109(4): trang 994-1003; Bennani-Baiti, .M.,
et al., Lysine-specific demethylase 1 (LSD1/KDM1A/AOF2/BHC1 10) is expressed and is
an epigenSetic drug target in chondrosarcoma, Ewing's sarcoma, osteosarcoma, and
rhabdomyosarcoma. Hum Pathol, 2012. 43(8): trang 1300-7; Schulte, J.H., et al., Lysine-
specific demethylase 1 is strongly expressed in poorly differentiated neuroblastoma:
implications for therapy. Cancer Res, 2009. 69(5): trang 2065-71; Crea, F., et al., The
emerging role of histone lysine demethylases in prostate cancer. Mol Cancer, 2012. 11:
trang 52; Suikki, H.E., et al., Genetic alterations and changes in expression of histone
demethylases in prostate cancer. Prostate, 2010. 70(8): trang 889-98; Yu, Y., et al., High
expression of lysine-specific demethylase 1 correlates with poor prognosis of patients with

esophageal squamous cell carcinoma. Biochem Biophys Res Commun, 2013. 437(2): trang
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192-8; Kong, L., et al., Immunohistochemical expression of RBP2 and LSD1 in papillary
thyroid carcinoma. Rom J Morphol Embryol, 2013. 54(3): trang 499-503.

Gin day, su kich thich qué trinh bidu hién CD86 bang céch e ché hoat tinh clia
[L.SD1 d3 dugc bao cdo (Lynch, J.T., et al., CD86 expression as a surrogate cellular
biomarker for pharmacological inhibition of the histone demethylase lysine-specific
demethylase 1. Anal Biochem, 2013. 442(1): trang 104-6). Su biéu hién ctia CD86 1a diu
hiéu cia su truong thanh cua cac té bao dudi gai (DCs) lién quan dén dap timg mién dich
khang khdi u. Péng chii ¥ 12 CD86 hoat dong nhw mot yéu t dong kich thich dé kich hoat
su tang sinh té bao T (Greaves, P. va J.G. Gribben, The role of B7 family molecules in
hematologic malignancy. Blood, 2013. 121(5): trang 734-44; Chen, L. va D.B. Flies,
Molecular mechanisms of T cell co-stimulation and co-inhibition. Nat Rev Immunol, 2013.
13(4): trang 227-42).

Ngoai viéc tham gia vao qud trinh ung thu, hoat dong ctia LSD1 ciing lién quan dén
bénh vi-rat. Cy thé 1a hoat tinh ctia LSD1 c¢6 vé lién quan dén su sao chép ctia virut va su
biéu hién cua cac gen virut. Vi dy, LSD1 hoat dong nhu la mot chét déng hoat hoa dé kich
thich sw biéu hién gen tir cac gen sém trung gian virut cia cic loai virut ecpet khac nhau
bao gdm virut herpes simplex (HSV), virut varicella zoster (VZV), va O-herpesvirut,
cytomegalo virut & nguoi (Liang, Y., et al., Targeting the JMJD2 histone demethylases to
epigenetically control herpesvirus infection and reactivation from latency. Sci Transl Med,
2013. 5(167): trang 167ra5; Liang, Y., et al., Inhibition of the histone demethylase LSD1
blocks alpha-herpesvirus lytic replication and reactivation from latency. Nat Med, 2009.
15(11): trang 1312-7). Trong ngit canh nay, chét trc ché LSDI cho thiy hoat tinh khang
virut bang cach phong bé su sao chép va thay dbi biéu hién gen lién quan dén virat.

Céc nghién ciru gan day ciing chi ra rdng viée e ché LSD1 bang cach lam suy giam
di truyén hoc can thiép vé mat duge 1y lam gia ting su biéu hién gen globin bao thai trong
céc té bao hdng cau (Shi, L., et al., Lysine-specific demethylase 1 is a therapeutic target
for fetal hemoglobin induction. Nat Med, 2013. 19(3): trang 291-4; Xu, J., et al.,
Corepressor-dependent silencing of fetal hemoglobin expression by BCL11A. Proc Natl
Acad Sci U S A, 2013. 110(16): trang 6518-23). Viéc kich thich gen globin bao thai vao
¢6 thé mang lai loi ich didu tri tiém tang cho cac bénh B-globin, bao gdm bénh thiéu mau
badm sinh dang B va bénh hdng cau hinh liém trong trudng hop su san xuét B-globin binh

thuong, mot thanh phin ctia hemoglobin & nguoi truong thanh, bi suy giam (Sankaran,
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V.G. va S.H. Orkin, The switch from fetal to adult hemoglobin. Cold Spring Harb Perspect
Med, 2013. 3(1): trang a011643; Bauer, D.E., S.C. Kamran, va S.H. Orkin, Reawakening
fetal hemoglobin: prospects for new therapies for the beta-globin disorders. Blood, 2012.
120(15): trang 2945-53). Hon nita, su ¢ chd LSD1 ¢6 thé c6 kha ning lam ting céc liéu
phép khic duoc st dung trong 14m sang, nhu hydroxyure hodc azacitidin. Cac chét nay ¢6
thé hoat dong, it nhdt mot phan, bang cach lam ting biéu hién gen y-globin thong qua cac
co ché khac nhau.

Tém lai, LSD1 gop phin vio qua trinh phat trién khéi u bang cach lam bién ddi cac
d4u hiéu biéu sinh hoc trén cic protein histon hodc khong histon. Dt li¢u tich liy da xac
nhan réng su suy gidm di truyén hodc su can thi€p vé& mat duge ly ctia LSDI1 1am binh
thuong hod cac biéu hién gen da thay dbi, tir d6 tao ra cac chuong trinh biét hoa thanh céc
kiéu té bao truong thanh, gidm su ting sinh té bao va thic ddy qué trinh chét theo chuong
trinh trong té bao ung thu. Vi vay, cac chit ttc ché LSD1 riéng 1¢ hodc két hop véi cac
thudc tri liéu da duoc tao ra sé& 1 hitu hiéu dé diéu tri cac bénh lién quan dén hoat tinh cta
LSDI.

Ban chét ky thuit clia sing ché

Séng ché dé cap dén, khong ké nhirng cai khic, hop chét c6 Cong thirc I: A

(R¥)m

hodc mudi duge dung ctia no, trong do cac bién thanh phén cAu tao dugc dinh nghia trong
ban mo ta nay.

Sang ché con dé cap dén duoc phim bao gdbm hop chét c6 Cong thirc I va it nhét
mot chét mang dugc dung.

Sang ché con dé cap dén phuong phép tc ché LSD1 bao gém viéc cho LSD1 tiép
xuc v6i hop chit c6 Cong thie 1.

Sang ché con dé cap dén phuong phép didu bién LSD1 bao gdm viéc cho LSD1 tiép
xuc v6i hop chat c6 Cong thirc I. Sang ché con dé cap dén phuwong phép diéu chinh LSD1

bao gém viéc cho LSD1 tiép xtc v6i hop chat c6 Cong thirc I. Sang ché con dé cap dén
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phuong phap didu bién tin hidu LSD1 bao gdm viéc cho LSDI tiép xtic v6i hop chat ¢6
Cong thte 1.

Sang ché con dé cap dén phuong phap didu tri bénh do LSDI gian tiép gay ra &
bénh nhan bao gé)m viéc cép cho bénh nhan Iuvong hitu hi€u diéu tri cta hop chét ¢6 Cong
thue L.

MG ta chi tiét sang ché

Sang ché dé xudt, khong ké nhiing céi khéc, céc hgp chit e ché LSD1 nhu hop chét

c6 Cong thue I:

hodc mudi dugc dung ctia ching, trong do:

vong A 1a Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, hodc heteroxycloalkyl
4-10 canh, trong d6 heteroaryl 5-10 canh hodc heteroxycloalkyl 4-10 canh cua vong A moi
nhém c¢6 it nhat mot nguyén tir cacbon tao vong va 1, 2, 3, hodc 4 nguyén tr khéc loai tao
vong dugc chon tr N, O, va S, trong d6 N hodc S tay y dugc oxy hoa; va trong d6 nguyén
t cacbon tao vong ctia Cs.10 xycloalkyl hodc heteroxycloalkyl 4-10 canh tuy y duoc thé
béi oxo dé tao ra nhém carbonyl;

X 1a N hodc CR¥, trong d6 R* 1a H, OH, CN, halo, NHa, C1.4 alkyl, C14 alkoxy, Ci-
s haloalkyl, Ci.4 haloalkoxy, NHC1.4 alkyl, N(C1.4 alkyl)» hogc Ci.4 alkylthio;

U 1a N hogdc CRY, trong d6 RY 1a H, OH, CN, halo, NHa, Ci.4 alkyl, Ci.4 alkoxy, Ci-
shaloalkyl, Ci.4 haloalkoxy, NHC1.4 alkyl, N(C1.4 alkyl)> hodc Ci.4 alkylthio;

Y 14 N hodc CR*;

7 1a N hoic CR?;

v6i diu kién ring it nhat mot trong sb cacnhom U, Y, va Z 1aN;

R! 12 H, halo, C1.6 alkyl, C2. alkenyl, Ca. alkynyl, Ci.¢ haloalkyl, Ci.¢haloalkoxy,
NHOH, NHOCs alkyl, Cy!, CN, OR®, SR?, C(O)R", C(O)NR®'RY!, C(O)OR?,
OC(O)RP!, OC(O)NR®'R¢, NR°'R¥, NR®!C(O)RP!, NR¢!C(O)OR?!, NR!C(O)NR¢'R®,
C(=NReHRP!, C(=NR)NRCR, NRCIC(=NRHNRC'RY, NR'S(O)R®, NR¢IS(0),R"!,
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NRCIS(0),NR¢IRY, S(O)RP!, S(O)NRC'RY!, S(0),R%!, S(O),NR¢'RY, -L'-R%, ho#c —L2-
NRRS; trong d6 Ci.s alkyl, Ca- alkenyl, va Ca. alkynyl néu trén mdi nhom tuy y dugce thé
bdi 1, 2, hodc 3 nhém thé doc 1ap dwoc chon tir Cy', halo, CN, OH, OR®!, SR*, C(O)R"!,
C(O)NRRY, C(O)OR*, OC(O)RY, OC(O)NRRY, NR¢RY,  NRC!C(O)R,
NRC!'C(O)OR?!, NRIC(O)NRCIRY, C(=NR°¢H)RP!, C(=NR")NR°RY,
NR®'C(=NRHNRCIRY,  NRCIS(O)RP!, NRC'S(0)R?!, NR!'S(0)NR'R*, S(O)RY,
S(O)NRC'RY!, S(0):R?!, va S(O)NRC'RY;

L' 14 lién két, -O-, -NR’-, -C(O)NH-, -NHC(O)-, C 14 alkylen; trong d6 R” 1a H, Ci.
¢ alkyl, -C(O)Ci.¢ alkyl hodac —C(O)OCi alkyl;

1.2 1a lién két, -C(0)-, Cisalkylen, -O-C14 alkylen-, -C1.4 alkylen-O-, -Ci-4 alkylen-
NR?-, hodc -NR’-C1.4 alkylen-;

R2, & mdi truomg hop, doc 1ap duogc chon tir H, OH, CN, halo, NH», Ci4 alkyl, Ci4
alkoxy, C1.4 haloalkyl, Ci-4 haloalkoxy, NHC1.4 alkyl, N(Ci-4 alkyl)s, va Ci.4 alkylthio;

R3, & mdi truomg hop, doc 1ap dugce chon tir H, Cy?, halo, C1.6 alkyl, Ca- alkenyl,
Cas alkynyl, Cis haloalkyl, CN, OR¥, SR*, C(O)R", C(O)NR®R¥2, C(O)OR®,
OC(O)R®2, OC(O)NRR®, NR2R%, NRC(0)R"?, NRC(O)OR®, NR®2C(O)NR®R%,
C(=NR?)R", C(=NR)NRR¥, NRC(=NR??)NR“R®, NR2S(0)RP2, NRS(0)2R",
NR2S(0)NR2R®E, S(O)R?, S(O)NRR%, S(0)2R", va S(0):NR®R%; trong d6 Cis
alkyl, Ca-6 alkenyl, va Cs.¢ alkynyl n€u trén mdi nhom tiy y dugc thé boi 1, 2, hodc 3 nhém
thé doc 1ap duoc chon tr Cy2, halo, CN, OR?, SR®2, C(O)R"?, C(O)NR“R®, C(O)OR?,
OC(O)R®2, OC(O)NRZZR%, NRZR¥, NR2C(O)R", NR2C(0)OR?, NR2C(O)NR“R®,
C(=ENRORP, C(=NR2)NRZRP?, NR2C(=NR?)NR“R®, NR<S(0)RP?, NR2S(0):R,
NR2S(0);NRZR%E, S(0)RP?, S(O)NR2R%, §(0),R", va S(0)2NR®R%;

hogc hai nhom thé R3 1ién ké trén vong A cung véi cac nguyén tir ma chiing gén vao
cung nhau tao thanh vong heteroxycloalkyl 5 hodc 6 canh ngung tu, vong Cs.¢ xycloalkyl
ngung tu, hodc vong heteroaryl 5 hodc 6 canh ngung tu, mdi nhom trong s6 d6 try y duge
thé bdi 1 hodc 2 nhom thé RA duwoc chon mot cach doc lap, trong d6 cacbon trén vong cua
vong heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs. xycloalkyl ngung tu tiry y
duoc thay thé boi nhom carbonyl;

Cach khéc, hai nhém thé R duoc gin vao cung mot cacbon cua vong
heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs. xycloalkyl ngung tu cung nhau

tao thanh vong Cs.¢ xycloalkyl hodc vong heteroxycloalkyl 4 dén 7 canh;
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R* va R’ mdi nhom doc 1ap duge chon tir H, Cy?, halo, Ci.s alkyl, C2.6 alkenyl, Ca-6
alkynyl, Ci.6 haloalkyl, CN, OR®, SR®, C(O)R", C(O)NRSR®, C(O)OR®, OC(O)R™,
OC(O)NR®R® NRSRS, NRPC(0)R?, NR®C(O)OR®, NRSBC(O)NRSRS, C(=NR®)R,
C(=NR°3)NR°3Rd3, NRSC(=NR¥)NRSRE, NRSS(O)R, NRS(0)RY,
NR®S(0),NR*RE, S(O)Rb3, S(O)NRSRE, S(0)RY, va S(0):NRZR®; trong d6 Cis
alkyl, Ca-6 alkenyl, va Ca.¢ alkynyl néu trén mdi nhom tuy y duge thé boi 1, 2, hodc 3 nhéom
thé doc 1ap duge chon tir Cy?, halo, CN, OR®, SR, C(O)RY, C(O)NR®RE, C(O)OR®,
OC(O)R?, OC(O)NR®R%, NR*R®, NRSC(0)RY, NREC(0)OR®, NREC(O)NRZR®,
C(=NR®)R", C(=NR®)NR®R®, NRBC(=NRS)NRPRE, NRSS(O)RY, NRZS(0)R,
NRSS(0),NRERE, S(O)RP, S(O)NRSRE, S(0)R”, va S(0):NR®R%;

RO 1a heteroary 5 dén 10 canh, heteroary-Ci4 alkyl 5 dén 10 canh, heteroxycloalkyl
4 dén 10 canh, hodc heteroxycloalkyl-Ci4 alkyl 4 dén 10 canh, mdi nhoém trong s6 do tiy
y dugc thé béi 1, 2, 3 hodc 4 nhom thé R* dugc chon mot cach doc 1ap;

R’ va R® ciing v6i nguyén tir ni-to ma ching gén vao cung nhau tao thanh vong
heteroxycloalkyl 4 dén 10 canh ¢6 0, 1 hodc 2 nguyén t khac loai dugc chon tir N va S
ngoai nguyén tr ni-to duge ndi véi R7 va R, trong d6 nguyén tir cacbon tao vong cua nhom
heteroxycloalkyl tuy y dugc thé bdi nhom oxo, va trong do heteroxycloalkyl tuy y dugc
thé bai 1, 2, 3 hogic 4 nhém thé RP duge chon mot cach doc 1ap;

mdi R* doc 1ap duoc chon tir H, halo, Cis alkyl, Ca.¢ alkenyl, Ca- alkynyl, Ci.6
haloalkyl, C1.6 haloalkoxy, Cy?, Cs-10xycloalkyl-Ci4 alkyl, heteroaryl-Ci4 alkyl 5-10 canh,
heteroxycloalkyl-C1.4 alkyl 4-10 canh, CN, NO,, OR*, SR*, C(O)RY, C(O)NR*R%,
C(O)OR*, OC(O)R™, OC(O)NR*R%, NR¥“R#, NRHC(O)R™, NRC(O)OR™,
NRC(O)NR*R%, C(=NR*)R™, C(=NR*)NR*R%, NRC(=NR*)NR“R%,
NR#S(0)RY, NR*S(0),R?, NR**S(O),NR*“R%, S(O)RM™, S(O)NR¥R¥, S(O)R™, va
S(O),NR¥“R#, trong d6 Ci. alkyl, Ca. alkenyl, Ca. alkynyl, Cy?, Cs-10 xycloalkyl-Ci.4
alkyl, heteroaryl-Cy.4 alkyl 5-10 canh, va heteroxycloalkyl-Ci.4 alkyl 4-10 canh néu trén
mdi nhém tuy y dugc thé boi 1, 2, hodc 3 nhom thé doc lap dugc chon tir halo, Cis
haloalkyl, Ci.s haloalkoxy, CN, NOa, OR™, SR*, C(O)RY, C(O)NR*R¥, C(O)OR™,
OC(0O)R?, OC(O)NR*R¥, NR*R%, NR*C(O)RP, NR*C(O)OR™, NR¢C(O)NR*R%,
C(=NR*)RM™, C(=NR*)NR*“R%, NRC(=NR)NR“R%, NR*S(O)R™, NR**S(0),R™,
NR#S(0)NR¥“R¥, S(O)RY, S(O)NR*R¥, S(0)RY, va S(0)2NR*R¥;
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mdi R® ddc 1ap duge chon tir H, halo, Ci.6 alkyl, Ca- alkenyl, Caz.6 alkynyl, Ci-
haloalkyl, C1.6 haloalkoxy, Cy?, Cs.10 xycloalkyl-Ci.4 alkyl, heteroaryl-Ci.4 alkyl 5-10 canh,
heteroxycloalkyl-Ci4 alkyl 4-10 canh, CN, NO,, OR¥, SR®, C(O)R”, C(O)NR*R®,
C(O)OR®, OC(O)R®, OC(O)NR®R¥, NRER®, NRPC(O)RY, NR®C(O)OR®,
NRSC(O)NRSRE, C(=NR®)R, C(=NR®)NR®R®, NRCSC(=NR65)NR°5R“5;
NRSS(0)R, NRSS(0):R", NRPS(0),NRSRY, S(O)R, S(O)NR®R¥, S(O)R», va
S(0),NR®R®, trong d6 Ci.6 alkyl, Ca-s alkenyl, Ca alkynyl, Cy*, Cs.10 xycloalkyl-Ci.4
alkyl, heteroaryl-Ci.4 alkyl 5-10 canh va heteroxycloalkyl-Ci.4 alkyl 4-10 canh néu trén moi
nhém tiy v duoc thé béi 1, 2, hodc 3 nhém thé doc 18p duge chon tir halo, Ci.¢ haloalkyl,
CN, NO;, OR®, SR®, C(O)RY, C(O)NR*R¥, C(O)OR®, OC(O)R™, OC(O)NR®RS,
NRSRS,  NRUC(O)RY,  NRSC(O)OR¥,  NRSC(O)NR®R?, C(=NR®)R",
C(=NR®)NR®R®, NRC(=NR®)NRSR®, NRSS(O)R, NRS(0),R,
NRS(0);NRSRY, S(0)RYS, S(O)NRSRE, S(0):R%, va S(O)NR®R®;

mdi Cy', Cy?, Cy? va Cy* doc lap dugc chon tir Ce.10 aryl, Cs.io xycloalkyl,
heteroaryl 5-10 canh, va heteroxycloalkyl 4-10 canh, mdi nhom trong sd do6 tuy y duge
thé boi 1, 2, 3, hodc 4 nhom thé doc lap duge chon tir R,

mdi R doc 1ap duge chon tir H, halo, Ci4 alkyl, Ci4 haloalkyl, Ci-4 xyanoalkyl,
Ca.6 alkenyl, Ca-¢ alkynyl, phenyl, C3.7xycloalkyl, heteroaryl 5-6 canh, heteroxycloalkyl 4-
7 canh, phenyl-Ci.4 alkyl-, C3.7 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-6 canh)-Ci-4 alkyl-, va
(heteroxycloalkyl 4-7 canh)-Ci.4 alkyl-, oxo, CN, NO2, OR*, SR*, C(O)R™, C(O)NRR%,
C(O)OR*, OC(O)R®, OC(O)NR*“R%, C(=NRNR@R¥,  NR“C(=NR*)NR*R%,
NRR%, NR*C(O)RY, NR¥“C(0O)OR*, NR*C(O)NR*R%, NRS(0)RP*, NR4S(0),R™,
NR#S(0)NR¥“R¥, S(O)RY, S(O)NR¥R¥, S(O)R™, va S(O):NR*R¥, trong d6 Ci-4
alkyl, Cas alkenyl, Cas alkynyl, phenyl, Cs. xycloalkyl, heteroaryl 5-6 canh,
heteroxycloalkyl 4-7 canh, phenyl-Ci4 alkyl-, Cs.7 xycloalkyl-Ci4 alkyl-, (heteroaryl 5-6
canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-7 canh)-Ci.4 alkyl- néu trén mdi nhém tuy y dugc
thé bai 1, 2, hodc 3 nhom thé doc 1ap dugce chon tir Ci alkyl, Ci-4 haloalkyl, Cis
xyanoalkyl, halo, CN, NO,, OR*, SR*, C(O)R™, C(O)NRR#, C(O)OR*, OC(O)R™,
OC(O)NR#“R¥, C(=NR*)NR*R%, NRC(=NR*“)NR“R%, NR*“R¥, NR“C(O)R™,
NR*C(O)OR*, NR*C(O)NR%R%, NR“S(0)RY, NRS(0)R™, NRS(0):NR*“R%,
S(O)RY, S(O)NR¥“R¥, S(0),R™, va S(0)2NR*R%;
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mdi R, R Rl va RY doc 1ap duoc chon tir H, Ci alkyl, Ci.4 haloalkyl, Ca-s
alkenyl, Cz-6 alkynyl, Ce-10aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-
10 canh, Cs.10aryl-Ci-4alkyl-, Cs.10xycloalkyl-Ci-s alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-
, va (heteroxycloalkyl 4-10 canh)-C .4 alkyl-, trong d6 Ci.s alkyl, Ca.¢ alkenyl, Cz.6 alkynyl,
Cé-10 aryl, Cs.10xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci-
salkyl-, Cs.0xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.s alkyl-, va (heteroxycloalkyl
4-10 canh)-Ci.4 alkyl- néu trén mdi nhém tiy ¥ dugc thé boi 1, 2, 3, 4, hodc 5 nhom thé
doc 1ap duge chon tir Ci.4 alkyl, Ci4 haloalkyl, Ci.4 xyanoalkyl, halo, CN, OR®, SR®,
C(O)RY, C(O)NRER%, C(O)OR¥, OC(O)RY, OC(O)NR“R®, NRSR®, NRSC(O)R,
NR®C(O)OR®, NR®C(O)NR®R®E, C(=NR®)R, C(=NR®)NR*R®,
NRESC(=NRZ)NRSRS, NRPS(0)RY, NR%S(0):R™, NRZS(0);NR¥RY,  S(O)R,
S(O)NRESR®, §(0),RY, va S(0)2NR¥R®;

hogc R°! va RY! bét ky cung v6i nguyén tir N ma ching gan vao cing nhau tao thanh
nhom heteroxycloalkyl co 4, 5, 6, hodc 7 canh tuy y duoc thé boi 1, 2, hodc 3 nhém thé
doc 1ap duoc chon tir Cius alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl,
heteroaryl 5-6 canh, Ci haloalkyl, halo CN, OR®, SR®, C(O)RY, C(O)NR®R®,
C(O)OR®™, OC(O)RY, OC(O)NR“R¥, NR%R®, NRSC(O)RP,  NRSC(O)OR®,
NRSC(O)NRSR®, C(=NR®)R, C(=NR&)NR®RE, NR®C(=NR®)NR®R®,
NRSS(0)RYS, NRS(0)RS, NRS(0);NRR®, S(O)RY, S(O)NR®R®, S(O),R™, va
S(0),NRSRY, trong d6 Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10aryl, va
heteroaryl 5-6 canh néu trén mdi nhém tuy y duge thé boi 1, 2, hodc 3 nhom thé doc lap
duoc chon tir halo, Ci.4 alkyl, Ci4 haloalkyl, Ci.4 xyanoalkyl, CN, OR?®, SR®, C(O)R’,
C(O)NR®R®,  C(O)OR¥, OC(O)RY, OC(O)NR“R®, NRSRE,  NRSC(O)R,
NRSC(O)OR®, NR®C(O)NR®RS, C(=NR®)R, C(=NR®)NR®R®,
NRSC(=NRP)NRSRS, NRPS(0)R®, NRPS(0)R”, NR¥S(0),NRPRY,  S(O)R,
S(O)NRESR®E, S(0),RY, va S(O)NRSR®;

mdi R%2, R®2, R, va R¥ doc 1ap dugc chon tir H, Ci6 alkyl, Ci4 haloalkyl, Ca-s
alkenyl, Ca-6 alkynyl, Ce-10aryl, Cs.10xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-
10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci4
alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-, trong d6 Cis alkyl, Ca- alkenyl, Ca6
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-
10 aryl-Ci alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va
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(heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- néu trén mdi nhém tuy ¥ duoc thé béi 1, 2, 3, 4,
hodc 5 nhém thé doc 1ap duge chon tir Ci.4 alkyl, Ci.4 haloalkyl, Ci.4 xyanoalkyl, halo, CN,
OR®, SR®, C(O)RY, C(O)NRSRY, C(O)OR¥, OC(O)R®, OC(O)NR¥R®, NR®RS,
NRSC(O)RY, NRSC(O)OR®, NREC(O)NRPRE, C(=NR%)R, C(=NR®)NR®SRY,
NRESC(=NRSNRSRYS, NRSS(O)RY, NRPS(0).R, NRSS(0):NRSRS,  S(O)R,
S(O)NRERE, S(0),R, va S(0);NR¥RY;

hoiic R va R bét ky cuing v6i nguyén tir N ma chiing gan vao cing nhau tao thanh
nhom heteroxycloalkyl cé 4, 5, 6, hodc 7 canh tuy y dugc thé boi 1, 2, hodc 3 nhém thé
doc 1ap duge chon tir Cis alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl,
heteroaryl 5-6 canh, Ci. haloalkyl, halo, CN, OR®, SR¥, C(O)R, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR®R¥, NR“R®, NRSC(O)R?, NR®C(O)OR™,
NR®C(O)NR® RS, C(=NR®)R®, C(=NR®)NR®R®, NRSC(=NR®)NRSR®,
NRSS(0)RYS, NRSS(0)RY, NRSS(0),NRPR®, S(O)R>, S(O)NR®R®, S(O)2RY, va
S(0)NRYR%, trong d6 Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl, va
heteroaryl 5-6 canh néu trén mdi nhom tuy y dugc thé bsi 1, 2, hodc 3 nhom thé doc 1ap
duoc chon tir halo, Ci.4 alkyl, Ci.4 haloalkyl, C1.4 xyanoalkyl, CN, OR®, SR?, C(O)RY,
C(O)NR®R%, C(O)OR®, OC(O)R™, | OC(O)NR®R®, NR“R®, NR®C(O)R,
NR®C(O)OR®, NRSC(O)NRSR®, C(=NR®)R", C(=NR*)NR®*R®,
NRSC(=NRS)NRSRYS, NRPS(O)RY, NRPS(0)R®, NR® S(0)NR®R%,  S(O)R,
S(O)NRSRY, S(0),RY, va S(0):NR¥R®;

mdi R3, RY, RS, va R¥ doc 1ap duoc chon tr H, Ci6 alkyl, Ci4 haloalkyl, Ca-s
alkenyl, Ca-¢ alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-
10 canh, Ce.10aryl-Ci4alkyl-, Cs-10xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-
, va (heteroxycloalkyl 4-10 canh)-C1.4 alkyl-, trong d6 Ci.6 alkyl, Ca-6 alkenyl, Ca-6 alkynyl,
Cs-10aryl, Cs-10xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10aryl-Ci-
salkyl-, Cs10xycloalkyl-Ci.q alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl
4-10 canh)-Ci.4 alkyl- néu trén mdi nhém tuy y dugc thé boi 1, 2, 3, 4, hodc 5 nhom thé
doc lap duoc chon tir Ci4 alkyl, Ci4 haloalkyl, Ci-4 xyanoalkyl, halo, CN, OR®, SR®,
C(O)RY, C(O)NR®R®, C(O)OR*, OC(O)R, OC(O)NR¥R®, NR¥R%, NR“C(O)R,
NRSC(O)OR®, NRSC(O)NRSR®, C(=NR®)R, C(=NR®)NR*R®,
NRESC(=NRS)NRSRYS,  NRSS(O)R™, NRSS(0).R, NR®S(0),NRPR®,  S(O)R,
S(O)NRZR®, S(0),R, va S(O)NR“R®;
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hogic R® va R® bt ky cing v6i nguyén tir N ma ching gén vao cing nhau tao thanh
nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y duoc thé bsi 1, 2, hoic 3 nhom thé
doc lap duge chon tir Ci alkyl, Ci.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl,
heteroaryl 5-6 canh, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R™, C(O)NR®R®,
C(O)OR®, OC(O)R", OC(O)NR®R¥, NR®R®, NR“C(O)R, NR®C(O)OR®,
NRSC(O)NRSRE, C(=NR%)R, C(=NR®)NR®R®, NRSC(=NR®)NRSRS,
NRSS(0)RY, NRSS(0),R", NRS(0),NR¥RE, S(O)R>, S(O)NR®R®, S(O)R™, va
S(0),NR“R%, trong d6 Ci. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl, va
heteroaryl 5-6 canh néu trén mdi nhém tuy y duoc thé bsi 1, 2, hodc 3 nhom thé doc 1ap
duoc chon tir halo, Ci4 alkyl, Ci¢ haloalkyl, C1.4 xyanoalkyl, CN, OR®, SR®, C(O)R,
C(O)NR®R®,  C(O)OR®, OC(O)RY, OC(O)NR“R?, NRSRY,  NRSC(O)RY,
NR®C(O)OR®, NR®C(O)NRSR®, C(=NR*)R, C(=NR®)NR®R®,
NRESC(=NRSNRSRYS, NRSS(O)RY, NRPS(0)R, NRSS(0):NRS RS,  S(O)R,
S(O)NRERE, S(0)R, va S(0)2NRSRY;

mdi R#, RP, R*, va R doc 1ap duoc chon tir H, Ci alkyl, Ci.4 haloalkyl, Ca
alkenyl, va Ca- alkynyl, trong d6 Ci alkyl, Ca.s alkenyl, va Ca.s alkynyl néu trén moi
nhém thy y duoc thé béi 1, 2, 3, 4, hodc 5 nhém thé doc 14p duge chon tir Cr4 alkyl, Ci-4
haloalkyl, Ci4 xyanoalkyl, halo, CN, OR®, SR*, C(O)R", C(O)NR®R%, C(O)OR®,
OC(O)RY, OC(O)NRR%, NRRY, NR®C(O)R, NRSC(0)OR®, NRSC(O)NRSR®,
C(=NRRY, C(=NR¥)NR®R®, NRESC(=NRSNRSRE, NRSS(O)RY, NR“S(0):R",
NRES(0)NRSRES, S(O)RPS, S(O)NRSR®, S(0)2R™, va S(0),NR®R%;

hodc R* va R% bt ky cling v6i nguyén tir N ma chung gén vao cling nhau tao thanh
nhém heteroxycloalkyl c6 4, 5, 6, hogc 7 canh tiy ¥ duoc thé boi 1, 2, hodc 3 nhém thé
doc lap dugc chon tixr Cis alkyl, Cis haloalkyl, halo, CN, OR®, SR®, C(O)R®,
C(O)NR¥R®, C(O)OR®, OC(O)R™, OC(O)NRSR%,  NRPR®, NRSC(O)R,
NRSC(O)OR®, NR®C(O)NR®R®, C(=NR%)R", C(=NR®)NR“R®,
NRESC(=NRS)NRSRYS,  NRSS(O)RP, NRSS(0)R, NR%S(0),NR¥R¥, S(O)R,
S(O)NRR%, S(0)R™, va S(0)NR*R®;

mdi R, R, RS, va RY doc 1ap dugc chon tir H, Ci4 alkyl, Ci4 haloalkyl, Co4
alkenyl, va Co.4 alkynyl, trong d6 Cis alkyl, C24 alkenyl, va Ca4 alkynyl néu trén mdi
nhom tuy y duoc thé boi 1, 2, hodc 3 nhéom thé doc 14p dugc chon tir OH, CN, amino, halo,
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Ci.4 alkyl, Ci-4 alkoxy, Ci.4 alkylthio, Ci.4 alkylamino, di(Ci-4 alkyl)amino, Cj.4 haloalkyl,
va Ci.4 haloalkoxy;

mdi R¢!, Re2, Re3, R**, va R® doc 1ap dugc chon tir H, Cis alkyl, va CN;

chi s6 dudi m 1a 1 hodc 2; va

chisd dudinla 1,2, 3 hoic 4.

Theo mdt s& phuong 4an, cac hop chét theo sang ché c6 Cong thire I1:

I1I.
Theo mot sb phuong 4n, U 1a CRY.

Theo mot sb phuong 4n, céc hop chét theo sang ché c6 Cong thirc I1Ib:

ITIb.

Theo mét sb phuong 4n, U 1a N,

Theo mét s6 phuong 4n, cac hop chét theo sang ché c6 Cong thirc I1la:
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Theo mot sb phuong 4n, Y 1a N,

Theo mdt s6 phuong 4n, Y 1a CR*.

Theo mdt s& phuong an, Z 1a N.

Theo mot sb phuong 4n, Z 1a CR®.

Theo mot sb phuong an, mdi Y va Z la CH.

Theo mdt s6 phuong an, (i) mdi U, YvaZlaN; (i) UvaZlaNvaYla CR*; (iii)
UvaYIaNvazZIlaCR% (iv)UIaN, Y1aCRY vaZ1aCR’ (v) Ula CRYvacaYvaZ
déulaN; (vi) UIa CRY, Y 1a N, va Z 1a CR?; hodc (vii) U la CRY, Y1aCR% vaZlaN.

Theo mdt s6 phuong 4n, mdi U, Y va Z 1a N.

Theo mdt sé phuong an, Uva Z1aNva'Y la CR*.

Theo mot s6 phuong an, Uva Y 1aNva Z 1a CR’.

Theo mdt sd phuong an, UIa N, Y la CR*, va Z 1a CR®.

Theo mdt s6 phuong 4n, Ula CRY vaca Y vaZ déu 1a N.

Theo mot s6 phuong 4n, U 1a CRY, Y 1a N, va Z 1a CR’.

Theo mdt sé phuong an, Ula CRY, Y 1a CRY, va Z 1a N,

Theo mdt sb phuong 4n, hai trong s6U, Y, vaZlaN.

Theo mdt s phuong 4n, mot trong s6U, Y, vazZlaN.

Theo mot sb phuong 4n, vong A 1a Ce.10 aryl, heteroaryl 5-10 canh, hodc
heteroxycloalkyl 4-10 canh, trong d6 heteroaryl 5-10 canh hoac heteroxycloalkyl 4-10 canh
clia vong A mdi nhom ¢ it nhét mot nguyén ti cacbon tao vong va 1, 2, 3, hodc 4 nguyén
tir khéc loai tao vong duge chon tr N, O, va S, trong d6 N hodc S tuy y dugc oxy hoa; va
trong d6 nguyén tir cacbon tao vong clia heteroxycloalkyl 4-10 canh tuy y duoc thé béi oxo
dé tao ra nhom carbonyl.

Theo mot ) phuong 4n, vong A la phenyl, heteroaryl 5-6 canh, hodc
heteroxycloalkyl 4-7 canh, trong d6 heteroaryl 5-6 canh hodc heteroxycloalkyl 4-7 canh

clia vong A mdi nhom c6 it nhat mot nguyén ti cacbon tao vong va 1,2, 3, hoac 4 nguyén
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tir khac loai tao vong duoc chon tir N, O, va S, trong d6 N hodc S tlly ¥ duge oxy hoa; va
trong d6 nguyén tir cacbon tao vong cua heteroxycloalkyl 4-10 canh tuy y duoc thé bai oxo

dé tao ra nhém carbonyl.

Theo mdt s6 phuong 4n, vong A 1a Ce-10 aryl.

Theo mot sd phuong an, vong A 1a phenyl.

Theo mdt s6 phuong 4n, vong A la heteroaryl 5-10 canh. Theo mot s6 phuong éan,
vong A 1a heteroaryl 5-6 canh. Theo mot s6 phuong an, vong A la heteroaryl 6 canh. Theo
mdt s6 phuong 4n, vong A 1a heteroaryl 5 canh.

Theo mot s6 phwong 4n, vong A 1a pyridyl, 1H-indazolyl, 1H-pyrrolo[2,3-
b]pyridinyl, hodc 1H-benzo[d]imidazolyl.

Theo mdt s6 phuong 4n, vong A 1a pyridyl.

Theo mot sd phuong an, vong A 1a heteroxycloalkyl 4-10 canh 6 it nhét mot nguyén
ttr cacbon tao vong va 1, 2, 3, hodc 4 nguyén tir khéc loai tao vong duoc chontu N, O, va
S, trong d6 N hoidc S tiy y dugc oxy hoa, va trong d6 nguyén tir cacbon tao vong tuy y
duoc thé bai oxo dé tao ra nhom carbonyl.

Theo mdt sd phuong 4n, vong A 1a heteroxycloalkyl 4-7 canh c6 it nhét mot nguyén
ttr cacbon tao vong va 1, 2, 3, hodc 4 nguyén tir khac loai tao vong duoc chontar N, O, va
S, trong d6 N hodc S tiy ¥ duge oxy hoa, va trong d6 nguyén tir cacbon tao vong tuy y
duoc thé bai oxo dé tao ra nhom carbonyl.

Theo mot s phuwong 4n, vong A 1a 2-ox0-2,3-dihydro-1H-indolyl; 2-0x0-2,3-
dihydro-1,3-benzoxazolyl; 3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazinyl; 3-0x0-3,4-
dihydro-2H-1,4-benzoxazinyl; 1H-pyrazolo[3,4-b]pyridinyl; 3-metyl-2-o0x0-3,4-dihydro-
2H-1,3-benzoxazin-7-yl; 2-0x0-2,3-dihydro-1H-benzimidazolyl; 1H-benzimidazolyl; 2-
ox0-2,3-dihydro[1,3]oxazolo[4,5-b]pyridinyl, hodc 2,3-dihydro-1-benzofuranyl.

Theo mot sb phwong 4n, vong A 1a 2,3-dihydro-1H-indolyl; 2,3-dihydro-1,3-
benzoxazolyl; 3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazinyl; 3,4-dihydro-2H-1,4-
benzoxazinyl; hodc 2,3-dihydro-1-benzofuran.

Theo mdt s6 phwong 4n, vong A 1a 2-oxo0-2,3-dihydro-1H-indolyl; 2-0x0-2,3-
dihydro-1,3-benzoxazolyl; 3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazinyl; 3-0x0-3,4-
dihydro-2H-1,4-benzoxazinyl; hodc 2,3-dihydro-1 -benzofuran.
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Theo mdt sé phuong 4n, vong A 1a phenyl; 2,3-dihydro-1,4-benzodioxin; 2,3-
dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl; 5,6,7,8-tetrahydro-1,8-naphtyridin-3-yl; 2-oxo-1,
2,3,4-tetrahydroquinolin-7-yl;  pyridyl;  2-oxo0-2,3-dihydro-1,3-benzoxazolyl;  1,3-
benzothiazol-5-yl; 2,3-dihydro-1H-inden-5-yl; 1H-pyrrolo[2,3-b]pyridinyl; 8-quinoxalin-
6-yl; 2-0x0-1,2,3,4-tetrahydroquinolin-6-yl; hodc 1H-pyrazolo[3,4-b]pyridinyl.

Theo mot sé phuong 4n, vong A 1a phenyl; pyridyl; 1H-indazolyl; 1H-pyrrolo[2,3-
bpyridinyl; 1H-benzo[d]imidazolyl; 2-oxo-2,3-dihydro-1H-indolyl; 2-0x0-2,3-dihydro-
1,3-benzoxazolyl; 3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazinyl; 3-ox0-3,4-dihydro-2H-1,4-
benzoxazinyl; 1H-pyrazolo[3,4-b}pyridinyl; 3-metyl-2-ox0-3,4-dihydro-2H-1,3-
benzoxazin-7-yl; 2-o0x0-2,3-dihydro-1H-benzimidazolyl; 1H-benzimidazolyl; 2-oxo-2,3-
dihydro[1,3]oxazolo[4,5-b]pyridinyl;  2,3-dihydro-1-benzofuranyl; 2,3-dihydro-1H-
indolyl; 2,3-dihydro-1,3-benzoxazolyl, 3,4-dihydro-2H-1,4-benzoxazinyl; 2,3-dihydro-
1,4-benzodioxin;  2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl; 5,6,7,8-tetrahydro-1,8-
naphtyridin-3-yl; 2-0x0-1,2,3,4-tetrahydroquinolin-7-yl;  1,3-benzothiazol-5-yl;  2,3-
dihydro-1H-inden-5-yl; 8-quinoxalin-6-yl; hodc 2-oxo-1 ,2,3.4-tetrahydroquinolin-6-yl.

Theo mot s6 phuong an, R3, & mdi trudng hop, doc 1ap duge chon tir Cy?, Ci-6 alkyl,
CN, OR®, C(O)NRR®, va NRZR%; trong d6 Ci-6 alkyl néu trén tuy y dugc thé boi 1, 2,
hodc 3 nhém thé doc 1ap dwoc chon tir Cy?, C(O)R2, va C(O)NRZR®.

Theo mdt sb phuong én, R?, & mdi truong hop, 1a CN, metyl, metoxy, 1-pyrolidinyl,
2-ox0-1-pyrolidinyl, -C(O)N(CH3), dimetylamino, 4-metylpiperazinylmetyl,
morpholinyl, 4-metylpiperazinylcarbonylmetyl, morpholinylmetyl, morpholinoetyl, hodc
3-xyano-1-pyrolidinylmetyl.

Theo mdt s6 phuwong 4n, hai nhom thé R3 ké nhau trén vong A cuing voi cac nguyén
tt ma chung gin vao cling nhau tao thanh vong heteroxycloalkyl 5 hodc 6 canh ngung tu,
vong Cs-¢ xycloalkyl ngung tu, hodc vong heteroaryl 5 hodc 6 canh ngung tu, mdi nhom
trong s dé tuy y dugc thé boi 1 hodc 2 nhom thé RA dugce chon mot cach ddc lap; trong
d6 cacbon trén vong clia vong heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs6
xycloalkyl ngung tu tuy y duoc thay thé boi nhém carbonyl;

Céch khéc, hai nhom thé R* duoc gin vao cling mdt cacbon cua heteroxycloalkyl 5
hodc 6 canh ngung tu hodc Cs.s xycloalkyl ngung tu cung nhau tao thanh Cs.¢ xycloalkyl

hoidc vong heteroxycloalkyl 4 dén 7 canh.
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Theo mdt s6 phuong 4an, hai nhém thé R duoc gin vao ciing mdt cacbon cua
heteroxycloalkyl 5 hodc 6 canh ngung tu hodc Cs.s xycloalkyl ngung tu cung nhau tao thanh
nhom xyclopropyl.

Theo mdt sé phuong an, hai nhém thé R; ké nhau trén vong A cung véi cac nguyén
t& ma ching gin vao cling nhau tao thanh vong ngung tu dugc chon tir 1-metylpyrolidin,
4-metyl-3-oxo-morpholin, 1-metylimidazol, 1-metylpiperidin, 1-metyl-2-oxopyrolidin, va
1-metylpyrazol, mdi nhom trong s6 do tuy y duge thé béi 1 hode 2 nhém thé RA.

Theo mdt s6 phwong 4n, hai nhém thé R3 k& nhau trén vong A cung v6i cac nguyén
tr ma chung gin vao cling nhau tao thanh vong ngung tu dugc chon tir pyrolidin, 3-oxo-
morpholin, imidazol, piperidin, 2-oxopyrolidin, va pyrazol, mdi nhom trong s6 do tiy y
dugc thé boi 1 hoge 2 nhém thé RA,

Theo mdt sé phuong 4n, R? 1a Ci.salkyl, halo, Ci.6hydroxyalkyl, Ci.shaloalkyl, CN,
OR?2, 1-pyrolidinyl, 2-oxo-1-pyrolidinyl, NR*C(O)OR*, -( Cis alkyl)-NR2C(O)OR*,
C(O)NR2R®, NR¢R®, piperazinylmetyl, ~4-metylpiperazinylmetyl, piperidinyl,
morpholinyl, 4-metylpiperazinylcarbonylmetyl, morpholinylmetyl, hodc 3-xyano-1-
pyrolidinyl.

Theo mdt sb phuong 4n, R® 1a Cre alkyl, CN, OR®, l-pyrolidinyl, 2-oxo-1-
pyrolidinyl, C(O)NR®R®, NR“R®, piperazinylmetyl, ~4-metylpiperazinylmetyl,
piperidinyl, morpholinyl, 4-metylpiperazinylcarbonylmetyl, morpholinylmetyl hodc 3-
xyano-1-pyrolidinyl.

Theo mot s6 phwong an, R® 1a CN, F, hydroxymetyl, (CH30)C(O)N(CHs3)-,
(CH30)C(O)N(CH3)-metyl, diflorometyl, amino, metyl, metoxy, 1-pyrolidinyl, 2-oxo-1-
pyrolidinyl, -C(O)N(CHs)2, dimetylamino, 4-metylpiperazinylmetyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, morpholinoetyl, hodc 3-xyano-1-
pyrolidinylmetyl.

Theo mot sb phuong 4n, R, ¢ mdi truong hop, 1a CN, F, hydroxymetyl,
(CH30)C(O)N(CH3)-, (CH30)C(O)N(CHs)-metyl, diflorometyl, metyl, metoxy, -
C(O)N(CHas)2, dimetylamino, morpholinylmetyl, (CH3)S(0O2)N(CHs)-metyl,
(CH3):NC(O)N(CH3)-metyl, Cl, 1-hydroxyetyl, metoxymetyl, isopropyl, etyl,
(CH3)S(02)N(CHj3)-, hodc etoxy.

Theo mdt sé phwong 4n, R? 1a CN, F, hydroxymetyl, (CH30)C(O)N(CHs)-,
(CH;0)C(O)N(CHs)-metyl, diflorometyl, amino, metyl, metoxy, 1-pyrolidinyl, 2-oxo-1-
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pyrolidinyl, -C(O)N(CHs),, dimetylamino, 4-metylpiperazinylmetyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, morpholinoetyl, hodc 3-xyano-1-
pyrolidinylmetyl, (CH3)S(O2)N(CHs)-metyl, (CH3)2NC(O)N(CHs)-metyl , Cl, 1-
hydroxyetyl, metoxymetyl, isopropyl, etyl, (CH3)S(O2)N(CH3)-, hodc etoxy.

Theo mot s6 phwong 4n, hai nhom thé R3 k& nhau trén vong A cung voi cac nguyén
tr ma chung gin vao ciing nhau tao thanh heteroxycloalkyl 5 hodc 6 canh ngung tu, Cs-6
xycloalkyl ngung tu hodc heteroaryl 5 hodc 6 canh ngung tu, mdi nhém trong s do tiy ¥
dugc thé boi 1-2 nhém thé R” dugc chon mdt cach doc 14p, trong do cacbon trén vong cua
heteroxycloalkyl 5 hodc 6 canh ngung tu hodc Cs.sxycloalkyl ngung tu tiy y duoc thay thé
bdi nhom carbonyl.

Theo mdt s6 phuong 4n, hai nhém thé R3 k& nhau trén vong A clng vdi cac nguyén
t& ma chiing gan vao cling nhau tao thanh heteroxycloalkyl 5 hodc 6 canh ngung tu, tuy y
duoc thé boi 1-2 nhém thé RA dugc chon mdt cach ddc 14p, trong do cacbon trén vong cua
heteroxycloalkyl 5 hodc 6 canh ngung tu tuy y dugc thay thé bdi nhom carbonyl.

Theo mét sd phuong an, hai nhom thé R3 ké nhau trén vong A cung voi cac nguyén
tr ma chung gin vao cung nhau tao thanh 2,3-dihydro-1H-pyrolyl ngung tu; 2-0x0-2,3-
dihydro-1H-pyrolyl; 2,3-dihydro-oxazolyl; 2-oxo-2,3-dihydro-oxazolyl; 3,4-dihydro-2H-
1,4-oxazinyl; 3-o0xo0-3,4-dihydro-2H-1,4-oxazinyl; hodc nhom 2,3-dihydro-furanyl, moi
nhom trong sb d6 tiry ¥ duoc thé bai 1-2 nhém thé R* duge chon mot cach doc 1ap.

Theo mdt s6 phwong 4n, hai nhém thé R® k& nhau trén vong A clng véi cac nguyén
tt ma chung gin vao cung nhau tao thanh nhom 2,3-dihydro-1H-pyrolyl ngung tu, ma tuy
¥ dugc thé boi mot nhom thé RA,

Theo mét sd phwong 4n, hai nhom thé R3 ké nhau trén vong A cung vGi cac nguyén
t& ma chung gan vao cing nhau tao thanh nhom 2-0x0-2,3-dihydro-1H-pyrolyl, ma tuy y
duoc thé bdi mot nhém thé R,

Theo mdt s6 phwong 4n, hai nhém thé R® k& nhau trén vong A cling v6i cac nguyén
t ma chung gén vao cling nhau tao thanh nhom 2,3-dihydro-oxazolyl ngung tu, ma tuy y
dugc thé bdi mot nhém thé RA,

Theo mét sd phwong 4n, hai nhém thé R3 ké nhau trén vong A cung vGi cac nguyén
t&r ma ching gan vao cing nhau tao thanh nhém 2-0x0-2,3-dihydro-oxazolyl ngung tu, ma

tiy y duoc thé boi mot nhom thé RA.
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Theo mot sé phuong an, hai nhém thé R3 ké nhau trén vong A cung véi cac nguyén
tor ma chung gin vao cung nhau tao thanh nhom 2,3-dihydro-furanyl ngung tu, ma tuy y
dugc thé bi mot nhom thé R,

Theo mot sb phuong 4n, R* 1a Ci.4 alkyl.

Theo mot sé phuong an, R 12 metyl.

Theo mot sé phuong dn, RA 1a -C(O)NR*R¥, trong d6 R** va R% mdi nhom doc
14p duogc chon tir H va Ci.4 alkyl.

Theo mét s6 phwong 4n, R 1a -C(O)N(CHs)a.

Theo mdt s6 phuong an, R! 1a -L-R® hoge ~L2-NR'R®,

Theo mdt sé phuong 4n, R' 1a ~L2-NR'R?, trong do L* 1a lién két, -C(0)-, Ci4
alkylen, -O-Ci.4 alkylen, -C1.4 alkylen-O-, Ci-4 alkylen-NH- hodac -NH-Cji.4 alkylen.

Theo mdt s6 phuong an, L? 1a -O-Ci.4 alkylen.

Theo mét sé phuwong 4n, R7 va R® cung véi nguyén tir ni-to ma ching gin vao cling
nhau tao thanh vong heteroxycloalkyl 4 dén 6 canh ¢6 0, 1 hodc 2 nguyén tir khéc loai duoc
chon tir N va S ngoai nguyén tir ni-to dugc ndi véi R7 va R8, trong d6 nguyén tir cacbon
tao vong ctia nhom heteroxycloalkyl tuy y duoc thé béi nhom oxo, va trong do
heteroxycloalkyl tuy y dugc thé boi 1, 2, 3 hodc 4 nhom thé R® duoc chon mot cach doc
1ap.

Theo mot sb phuong 4n, R' 1a -L!-R®.

Theo mdt sé phuong 4n, L' 1a -O-.

Theo mdt sé phuong 4an, R® 1a heteroary-Ci4 alkyl 5 dén 10 canh hoidc
heteroxycloalkyl-Ci.4 alkyl 4 dén 10 canh, mdi nhém trong sb d6 tuy y duge thé boi 1, 2,3
hozic 4 nhém thé R dugce chon mot cach doc 14p.

Theo mot s6 phuong 4n, R® 13 heteroxycloalkyl-Ci-4 alkyl 4 dén 10 canh tiy y duge
thé béi 1, 2, 3 hodc 4 nhém thé RA duoc chon mdt cach doc 1ap.

Theo mdt s6 phuong an, RS 1a pyrolidinyl-Ci.4 alkyl- tuy y dugc thé bai 1, 2 hodc 3
nhom thé RA duge chon mot cach doc 1ap. Theo mot s6 phuong én, R° 1a pyrolidinyl-
metylen- tuy y duoc thé boi 1, 2 hodc 3 nhom thé RA dugc chon mdt cach doc 1ap.

Theo mot sb phuong 4n, R° 1a piperidinyl-Ci.4 alkyl- tity ¥ duoc thé béi 1, 2 hodc 3
nhém thé RA duoc chon mot cach doc 1ap. Theo mot sd phuong an, RS 1a piperidinyl-
metylen- tuy y dugc thé boi 1, 2 hodc 3 nhom thé R” dugc chon mdt cach ddc 1ap.

Theo mét s6 phuong 4n, R! 1a OR?!.
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Theo mot s6 phuong én, R! 1a OR?, trong d6 R*! 14 Ci.6 alkyl dugc thé véi Cy*.

Theo mdt sé phuong én, R 1a OR?!, trong d6 R?! 1a metylen duge thé véi Cy*.

Theo mot sb phuong 4n, R! 1a OR?, trong d6 R?' 1a metylen dugc thé véi
heteroxycloalkyl 4-10 canh tuy y duoc thé boi 1, 2, 3, hodc 4 nhom thé doc lap duoc chon
tr R,

Theo mot s6 phuong 4n, R! 1a OR?!, trong d6 R*' 1a metylen duogc thé véi
heteroxycloalkyl 4-7 canh tuy y duoc thé bai 1, 2, 3, hodc 4 nhom thé doc 1ap duoc chon
tr RY.

Theo mdt sé phuong 4n, Cy* 1a pyrolidinyl hodc piperidinyl tiy y dugc thé boi 1
hodc 2 nhém thé doc 1ap duoc chon tir RS,

Theo mot s6 phuong 4n, R! 1a (1-metylpiperidin-3-yl)metoxy, (1-etylpiperidin-3-
yl)metoxy, (2-xyanoetylpiperidin-3-yl)metoxy, (2-hydroxyetylpiperidin-3-yl)metoxy, (2-
metoxyetylpiperidin-3-yl)metoxy, 4-dimetylaminopiperidin-1-yl, 3-
dimetylaminopyrolidin-1-yl, 7-metyl-2,7-diazaspiro[4.4]non-2-yl, hoac (1-
metylpyrolidin-3-yl)metoxy.

Theo mot s6 phuong 4n, R!' 1a (l-metylpiperidin-3-yl)metoxy hodc (1-
metylpyrolidin-3-yl)metoxy.

Theo mdt s6 phuong 4n, R! 1a (1-metylpiperidin-3-yl)metoxy, (1-etylpiperidin-3-
ylmetoxy,  (2-xyanoetylpiperidin-3-yl)metoxy,  4-dimetylaminopiperidin-1-yl, ~ 3-
dimetylaminopyrolidin-1-yl, (2-hydroxypropylpiperidin-3-yl)metoxy, hodc 2-hydroxy-2-
metylpropyl)piperidin-3-yl]metoxy.

Theo mét sd phuong an, R! 1a (1-metylpiperidin-3-yl)metoxy, (1-etylpiperidin-3-
yl)metoxy, (2-xyanoetylpiperidin-3-yl)metoxy, (2-hydroxyetylpiperidin-3-yl)metoxy, (2-
metoxyetylpiperidin-3-yl)metoxy, 4-dimetylaminopiperidin-1-yl, 3-
dimetylaminopyrolidin-1-yl, 7-metyl-2,7-diazaspiro[4.4]non-2-yl, (1-metylpyrolidin-3-
yl)metoxy, hodc 2-hydroxy-2-metylpropyl)piperidin-3-yljmetoxy.

“Theo mdt s6 phurong 4n, R? 1 H.

Theo mét sb phuong 4n, R* 1a H.

Theo mét s6 phuong 4n, R® 1a H.

Theo mét sb phuong 4n, RV 1a H.

Theo mdt s6 phuong dn, RX 1a H.

Theo mét sb phuong 4n, m 1a 1.
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Theo mét s6 phuong 4n, n 1a 1.

Theo mdt sb phuong an, céc hop chit theo sang ché c6 Cong thic [Va, IVb, IVe,
IVd, IVe, hoac IVT:

NC NC
O | N\\‘/O\-“‘G\‘\ ‘ N\\ro\m“CN\

(R3)n@

hodc mubi duoc dung ctia ching.

Ve

Theo mdt sé phuong 4n, céc hop chit dugc dé xudt & day c6 Cong thic Vg, TVh,
hodc I'Vi:
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hodc mudi dugc dung cta chung.

Theo mot s6 phuong 4n, céc hop chét theo sang ché c6 Cong thirc [Va hodc IVb:

NC O NC
NYO\.\\\Q“\ N O\\»\C -

(] T

R, ° AJ (Rs)n@ ,ﬁJ
[Va IVb

hodc mudi duoc dung ctia chung.

Theo mdt s6 phuong 4n, céc hop chét theo sang ché co6 Cong thirc IVa.

Theo mot sb phuwong én, céc hop chét theo sang ché co6 Cong thic [Vb.

Theo mdt s& phuong an, cac hop chét theo sang ché co Cong thue IVe.

Theo mét sé phuong 4n, cac hop chét theo sang ché co6 Cong thac IVd.

Theo mét sb phuong 4n, cdc hop chét theo sang ché c6 Cong thuc IVe.

Theo mét sé phuong én, cdc hop chét theo sang ché c6 Cong thie IVL.

Theo mét s6 phuong 4n, céc hop chét theo sang ché c6 Cong thire TVg.

Theo mét s6 phuong 4n, cac hop chét theo sang ché c6 Cong thue IVh.

Theo mét s6 phwong 4n, cac hop chét theo sang ché c6 Cong thire IVi.

Theo mét sé phuong an vé céac hop chét c6 Cong thirc I, sdng ché d& xudt cac hop

chét c6 Cong thirc V:
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trong d6 X! 1a CH hoac N.

Theo mot sb phuong an vé cac hop chét c6 Cong thire V:

hai nhom thé R? ciing vé6i cac nguyén tir cacbon ma ching gin vao cling nhau tao
thanh vong heteroxycloalkyl 5 canh ngung tu hodc vong heteroxycloalkyl 5 canh ngung
tu, mdi nhom trong sé do tiy ¥ dugc thé bai 1 hodc 2 nhém thé R* duge chon mét cach
doc lap, trong d6 cacbon trén vong clia vong heteroxycloalkyl 5 canh ngung tu tuy y dugc
thay thé boi nhom carbonyl;

X'1a N hoac CH;

1.2 1a lién két hodc O-C 14 alkylen; va

R7 va R® cling v6i nguyén tir ni-to ma ching gén vao cung nhau tao thanh vong
heteroxycloalkyl 4 dén 7 canh c6 0, 1 hodc 2 nguyén tir khéac loai dugc chon tor N va S
ngoai nguyén tu ni-to dugc ndi v6i R7 va RS, trong do heteroxycloalkyl tury y dugc thé boi
1,2, 3 hodc 4 nhom thé R® dugc chon mot cach doe 1ap.

Theo mot s6 khia canh cta cdc phuong 4n nay, X! 1a CH. Theo mot s6 khia canh
clia cac phuong 4n nay X! 1a N. Theo mot s6 khia canh ctia cac phwong 4n nay, L 1a lién
két, -C(0)-, Cr4alkylen, -O-Ci.4 alkylen-, -Ci.4 alkylen-O-, -Ci.4 alkylen-NR’-, hodc —NR’-
Ci-4alkylen-. Theo mot sb khia canh ctia cac phuong an nay, hai nhom thé R3 cling véi cac
nguyén tr cacbon ma chung gin vao cling nhau tao thanh vong heteroxycloalkyl 5 canh
ngung tu hodc heteroaryl 5 canh ngung tu, mdi nhom trong s6 d6 iy ¥ duge thé boi 1 hoic
2 nhom thé R* dugc chon mot cach doc 1ap, trong dé cacbon trén vong clia vong
heteroxycloalkyl 5 canh ngung tu tiy y dugc thay thé boi nhom carbonyl. Trong mot 5O
truong hop, cacbon trén vong ctia vong heteroxycloalkyl 5 canh ngung tu dugc thay thé
bang nhém carbonyl. Trong mot s6 truong hop, R* 1a Ci.4 alkyl nhu metyl. Trong mot 5O
truong hop, vong heteroxycloalkyl 5 canh ngung tu hodc heteroaryl 5 canh ngung tu c6 1
hodc 2 nguyén tr khéc loai la cdc thanh phﬁn trén vong dugc chon tir O, N hodc S. Theo
mot sb khia canh ctia cdc phuwong an nay, R7 va R?® cing v6i nguyén tir ni-to ma ching gin
vao clng nhau tao thanh vong heteroxycloalkyl 4 dén 7 canh ¢6 0, 1 hodc 2 nguyén tir khac

loai bd sung duoc chon tir N va S 1a céc thanh phan trén vong, trong d6 nguyén tir cacbon
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tao vong ctia nhom heteroxycloalkyl tuy y duoc thé béi nhom oxo, va trong do
heteroxycloalkyl tuy y duoc thé bai 1, 2, 3 hodc 4 nhém thé R® duoc chon mot cach doc
lap. Trong mot sb truong hop, RP 1a Ci.4 alkyl nhu metyl.

Theo mot phuong 4n vé céc hop chat ¢ Cong thire V, L? 12 lién két. Theo mot
phuong &n khac v& cac hop chét ¢6 Cong thie V, L? 1a -O-Ci.4 alkylen-. Theo mét phuong
4n khac nita vé& céc hop chit c¢6 Cong thire V, L2 12 -OCHa-.

Theo mét sb phuong an vé céac hop chit ¢c6 Cong thirc V, hai nhém thé R3 cung véi
cac nguyén tu cacbon ma chung gin vao cung nhau tao thanh vong pyrazol ngung tu tuy y
duoc thé béi 1 hodc 2 nhom thé RA. Theo mot s6 khia canh cta cdc phuong 4n nay, R* 1a
C1-4 alkyl nhu metyl.

Theo mot s phuong 4n vé cac hop chét c6 Cong thirc V, hai nhém thé R3 cling véi
cac nguyén tir cacbon ma ching gin vao cling nhau tao thanh vong 2-oxo-oxazolidin ngung

tu, tuy y duoc thé boi 1 hodc 2 nhém thé RE. Theo mot sb khia canh ctia cdc phuong én

e N
17
3 1

Theo mdt s6 phuong 4n, gbe ® X trong Cong thtrc V 1a 1-metyl-1H-

nay, RB 1a Ci.4 alkyl nhu metyl.

pyrazolo[3,4-b]pyridin-5-yl, 1-metyl-1H-indazol-5-yl, 3-metyl-2-ox0-3,4-dihydro-2H-
1,3-benzoxazin-7-yl; 1,3-dimetyl-2-oxo0-2,3-dihydro- 1H-benzimidazol-5-yl; 3-metyl-2-
0x0-2,3-dihydro-1,3-benzoxazol-6-yl; 5-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-
6-yl; 4-metyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-7-yl; 2-(diflorometyl)- 1-metyl-1H-
benzimidazol-5-yl; 1,2-dimetyl-1H-benzimidazol-5-yl, 6-metoxypyridin-3-yl, 5-flo-6-
metoxypyridin-3-yl, 6-(2-oxopyrolidin-1-yl)pyridin-3-yl, 1-metyl- 1H-benzimidazol-5-yl,
6-metoxy-S-metylpyridin-3-yl, 4-flo-3-metyl-2-0x0-2,3-dihydro-1 ,3-benzoxazol-6-yl, 3-
metyl-2-ox0-2,3-dihydro[1,3]oxazolo[4,5-b]pyridin-6-yl, 1-metyl-2-0x0-2,3-dihydro-1H-
indol-5-yl, 2-metylnicotinonitril, hodc 5,6-dimetylpyridin-3-yl.

Theo mot s6 phuong 4n, cac hop chét theo sang ché c6 Cong thiic Vla, VIb, hodc

Vic:
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Vla VIb

Vic.

Theo mot sb phuong 4n, céc hop chét theo sang ché c6 Cong thirc Vla.

Theo mot sb phuong 4n, cic hop chét theo sang ché c6 Cong thirc VIb.

Theo mét sb phuong 4n, cac hop chét theo sang ché c6 Cong thire Vle.

Cén phai nhén thure réng, mot s dic diém cua sang ché, ma véi muc dich 1am rd
sang ché, duge mo ta theo ngilt canh cia cdc phuong an riéng bit, cling c6 thé dugc dé
xuét két hop thanh mot phuong an duy nhat. Nguoc lai, nhiu dic diém khic nhau cia sang
ché ma, nhim muc dich mo ta ngén gon sang ché, dugc md ta theo ngit canh cia mot
phuong an duy nhét, ciing c6 thé dugc dé xuit dudi dang riéng biét hodc dang tiéu két hop
thich hop bét ky.

Nhu duoc st dung & ddy, cum tu "tuy y dugc thé" nghia 1a khong dugc thé hoac
duoc thé. Nhu duoc st dung ¢ ddy, thuat ngit "duoc thé" nghia la nguyén tt hydro dugc
loai bo va thay thé béi nhom thé hoa tri mot, hodc hai nguyén tir hydro dugc thay thé bai
nhém thé héa tri hai nhu nhém oxo dau mach. Cén phai hiéu rang viéc thé & nguyén tir da
cho bi giéi han boi hoa tri. Trong phan dinh nghia nay, thuat ngtt "Ci;" chi khoang bao
gbm céc didm dau cudi, trong d6ivajla sd nguyén va chi sé cacbon. Cac vi du bao gom
C1.4, C1.6, va cac nhém tuong tu.

Thuét ngit "z canh" (trong d6 z 1a s6 nguyén) thuong md ta sb nguyén tir tao vong
trong gbc ma s6 nguyén tir tao vong la z. Vi du, piperidinyl 1a vi du vé vong
heteroxycloalkyl 6 canh, pyrazolyl 1a vi du vé vong heteroaryl 5 canh, pyridyl 1a vi du vé
vong heteroaryl 6 canh, va 1, 2, 3, 4-tetrahydro-naphtalen 1a vi du vé& nhom xycloalkyl c6
10 canh.

Nhu duge st dung & déy, thuat ngit "Cijalkyl," duge sir dung riéng mot minh hodc
két hop véi cac thuat ngit khac, dung dé chi nhém hydrocacbon bdo hoa ma ¢ thé 1a dang
mach thing hodc mach nhanh, c6 tir i dén j cacbon. Theo mot s6 phuong 4n, nhom alkyl

chta tir 1 dén 6 nguyén t& cacbon hodc tir 1 dén 4 nguyén tir cacbon, hodc tir 1 dén 3
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nguyén tir cacbon. Céc vi du vé cac gbe alkyl bao gbm, nhung khong gi6i han ¢, cic nhém
héa hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, s-butyl, va t-butyl.

Nhu duoc stt dung & déy, thuat ngt "Cij alkylen," duge st dung riéng mot minh
hodc két hop véi cic thuat ngft khéac, nghia 1a nhom hydrocacbon lién két hoa tri hai bdo
hoa ma ¢6 thé 1a dang mach thang hodc mach nhénh, ¢6 tir i dén j cacbon. Theo mot s6
phuong an, nhom alkylen chira tur 1 dén 4 nguyén tir cacbon, tir 1 dén 3 nguyén tir cacbon,
hodc tir 1 dén 2 nguyén tir cacbon. Cac vi du vé cac gbc alkylen bao gdm, nhung khong
gi6i han ¢, cdc nhom hoa hoc nhu metylen, etylen, 1,1-etylen, 1,2-etylen , 1,3-propylen,
1,2-propylen, 1,1-propylen, isopropylen, va cac nhom tuong tu.

Nhu duge str dung & diy, thuét nglt "Cij alkoxy," dugc su dung riéng mot minh
hoic két hop vé6i cac thuat ngit khéc, chi nhém c6 cong thirc -O-alkyl, trong d6 nhom alkyl
c6 tir i dén j cacbon. C4c nhom alkoxy vi du bao gOm metoxy, etoxy, va propoxy (vi duy, n-
propoxy va isopropoxy). Theo mot s6 phuong an, nhom alkyl ¢ 1 dén 3 nguyén tir cacbon.

Nhu duoge st dung & ddy, "Cij alkenyl," dugc sir dung riéng mot minh hoac két hop
v6i cac thuat ngit khac, ding dé chi nhém hydrocacbon khong no ¢6 mét hogc nhieu lién
két doi cacbon-cacbon va ¢o tir i dén j cacbon. Theo mot s6 phuong 4n, céc gbc alkenyl
chita 2 dén 6 hodc 2 dén 4 nguyén tir cacbon. Cac nhom alkenyl vi du bao g6m, nhung
khong giéi han &, etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, va cdc nhom
tuong tu.

Nhu duge st dung & ddy, "Cij alkynyl," duge st dung riéng mot minh hodc két hop
v&i cac thuét ngit khac, chi nhém hydrocacbon khong no co mot hodc nhiéu lién két ba
cacbon-cacbon va c6 tir i dén j cacbon. Céc nhom alkynyl vi du bao gbm, nhung khong
gidi han ¢, etynyl, propyn-1-yl, propyn-2-yl, va cac nhom tuong tu. Theo mdt s6 phuong
an, gbc alkynyl chira tur 2 dén 6 hodc 2 dén 4 nguyén t cacbon.

Nhu duoc st dung & day, thuat ngit "Cijalkylamino," duoc st dung riéng mot minh
hodc két hop véi cac thudt ngft khac, dung dé chi nhom c6 cong thire -NH(alkyl), trong do
nhom alkyl co tir 1 dén j nguyén tit cacbon. Theo mot s6 phuwong an, nhom alkyl ¢6 1 dén
6 hodc 1 dén 4 nguyén tir cacbon. Theo mot s6 phwong an, nhom alkylamino la ~-NH(Ci4
alkyl) vi du nhu, metylamino, etylamino, hodc propylamino.

Nhu duoc st dung & ddy, thuat ngit "di-Cij-alkylamino," dugc st dung riéng mot
minh hodc két hop véi cac thuat ngit khac, dung dé chi nhém c6 cong thirc -N(alkyl)z, trong

d6 mot trong hai nhém alkyl c6, mot cach doc 1ap, i dén j nguyén tu cacbon. Theo mot sb
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phuong 4n, mdi nhom alkyl doc 1ap co tir 1 dén 6 hodc 1 dén 4 nguyén tt cacbon. Theo
mot s6 phuong an, nhom dialkylamino 1& —N(Ci-4 alkyl)> vi du nhu, dimetylamino hodc
dietylamino.

Nhu duge st dung & ddy, thuat ngit "Ci; alkylthio," dugce s dung riéng mot minh
hodc két hop véi cac thuat nglt khac, dung dé chi nhém c6 cong thirc -S-alkyl, trong do
nhom alkyl co tir 1 dén j nguyén tir cacbon. Theo mot sd phuong an, nhom alkyl c6 1 dén
6 hodc 1 dén 4 nguyén tir cacbon. Theo mot s6 phwong an, nhom alkylthio 1a Ci-4 alkylthio
vi du nhu, metylthio hoac etylthio.

Nhu duge st dung & ddy, thut nglt "amino," dugc su dung riéng mot minh hoac
két hop v6i céc thuat ngir khéc, dung dé chi nhém c6 cong thuc —NHa.

Nhu duge str dung & day, thut ngir "aryl," dugc st dung riéng mdt minh hodc két
hop véi cac thuat nglt khic, dung dé chi hydrocacbon thom mot hodc nhiéu vong (vi du,
¢6 2, 3 hodc 4 vong ngung tu), nhuw nhung khong chi gidi han ¢, phenyl, 1-naphtyl, 2-
naphtyl, anthraxenyl, phenanthrenyl, va cac nhom tuong tu. Theo mét sd phuong én, aryl
1a Ce-10 aryl. Theo mot s6 phuong 4n, nhom aryl 1a vong naphtalen hodc vong phenyl. Theo
mot sd phuong an, nhom aryl 1a phenyl.

Nhu dugc st dung & day, thuat ngir "aryl-Cijalkyl," duge sit dung riéng mot minh
hodc két hop véi cac thuét ngit khac, dung dé chi nhom alkyl dugc thé boi nhom aryl. Vi
du vé nhom aryl-Ci,j alkyl 12 benzyl.

Nhu duoc st dung & day, thuat ngit "carbonyl", dugc str dung riéng mot minh hodc
két hop vé6i cac thuat ngit khac, ding dé chi nhom -C(O)-.

Nhu duoc st dung & ddy, thuat ngit "Cijxycloalkyl," duoc st dung riéng mdt minh
hodc két hop véi cac thuét ngir khac, dung dé chi gbc hydrocacbon vong khong thom ¢6 i
dén j nguyén tr cacbon tao vong, ma c6 thé thy y chira mot hodc nhiéu nhém alkenylen la
mdt phan cua cAu tric vong. Cac nhom xycloalkyl c6 thé bao gdm céac hé nhan mot hodc
nhidu vong (vi dy, ¢6 2, 3 hodc 4 vong ngung tu). Pinh nghia vé xycloalkyl cling bao gdm
céc gbe ma c6 mot hodc nhidu vong thom dugc ngung tu (nghia la, c6 lién két chung vé6i)
v6i vong xycloalkyl, vi duy, cac dAn xuét benzo cua xyclopentan, xyclopenten, xyclohexan,
va cac nhom twong tu. Nhém xycloalkyl ma bao gbm vong thom ngung tu c6 thé duoc gin
v6i nhan hodc khung thong qua nguyén ttr tao vong bat ky, bao gdm nguyén ti tao vong
cta nhom thom ngung tu. Mot hodc nhiéu nguyén ti cacbon tao vong ctia nhom xycloalkyl

6 thé duoc oxy hoa dé tao thanh cac lién két carbonyl. Theo mot sb phuong an, xycloalkyl
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1a Cs.10 xycloalkyl, Cs.7 xycloalkyl, ho@c Cs.¢ xycloalkyl. Cic nhém xycloalkyl ding lam
vi du bao gbébm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclopentenyl, xyclohexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl,
norcarnyl, va cidc nhém tuong tu. Cac nhom xycloalkyl khac dung lam vi du bao gb6m
xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

Nhu duoc str dung & day, thuat ngit "Cij xycloalkyl-Cij alkyl," dugc st dung riéng
mdt minh hoiic két hop véi cac thust ngit khac, ding dé chi nhém alky! dugce thé béi nhom
xycloalkyl. Vi du vé nhém Cij xycloalkyl-Ci alkyl 1a xyclopropylmetyl.

Nhu duoce st dung & day, "Cij haloalkoxy," duoc st dung riéng mot minh hodc két
hop v6i céc thuat ngit khéc, ding dé chi nhom ¢6 cong thire ~O-haloalkyl ¢6 i dén j nguyén
tr cacbon. Nhom haloalkoxy dung lam vi du 1a OCF;. Nhom haloalkoxy vi du khac 1a
OCHF;,. Theo mot sb phuong 4n, dung dé chi nhom haloalkoxy dugc flo hda. Theo mot s6
phuong 4an, nhém alkyl co 1 dén 6 hodc 1 dén 4 nguyén tir cacbon. Theo mot sb phuong
an, nhom haloalkoxy la Ci.4 haloalkoxy.

Nhu duoc st dung & day, thuat nglt "halo," dugc sir dung ri€ng mot minh hozc két
hop véi cac thudt ngit khac, dung dé chi nguyén tt halogen dugc chon tir F, Cl, I hogc Br.
Theo mot s6 phuong 4n, "halo" dung dé chi nguyén t halogen dugc chon tir F, Cl, hodc
Br. Theo mdt s6 phuong 4n, nhém thé halo 1a F.

Nhu dugc str dung & ddy, thuat ngit "Cijhaloalkyl," dugc st dung riéng mot minh
hodc két hop véi cac thuat ngit khéc, ding dé chi nhom alkyl c6 tr mdt nguyén tir halogen
dén 2s+1 nguyén t& ma c6 thé giéng hodc khac nhau, trong d6 "s" la s6 nguyén tir cacbon
trong nhom alkyl, trong d6 nhém alkyl ¢6 tir i dén j nguyén ti cacbon. Theo mot s6 phuong
an, dung dé chi nhém haloalkyl duoc flo hoa. Theo mot sd phuong dn, nhom haloalkyl 1a
florometyl, diflorometyl, hodc triflorometyl. Theo mot s6 phuong 4n, nhom haloalkyl 1a
triflorometyl. Theo mot s phuong an, nhém alkyl c6 1 dén 6 hodc 1 dén 4 nguyén tir
cacbon.

Nhu duoc str dung & day, thut ngit "heteroaryl," dugc str dung riéng mdt minh hodc
két hop véi cac thuat ngit khic, dung dé chi géc di vong thom mot hodc nhiéu vong (vi du,
¢6 2, 3 hoidc 4 vong ngung tu), c6 mot hoac nhiéu canh trén vong chira nguyén tir khac loai
dugc chon tir ni-to, Iuvu huynh va oxy. Theo mot s6 phurong 4n, nhém heteroaryl ¢6 1, 2, 3,
hodc 4 canh trén vong chira nguyén tir khac loai. Theo mot sd phuong 4n, nhém heteroaryl

¢6 1, 2, hodc 3 canh trén vong chira nguyén tir khéac loai. Theo mot s6 phuong 4n, nhém
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heteroaryl ¢6 1 hodc 2 canh trén vong chira nguyén tir khic loai. Theo mot s6 phuong 4n,
nhém heteroaryl ¢6 1 canh trén vong chira nguyén tir khic loai. Theo mot s6 phuong 4n,
nhom heteroaryl 1a vong ¢ tu 5 dén 10 canh hodc 5 dén 6 canh. Theo mot s6 phuong én,
nhom heteroaryl 1a vong 5 canh. Theo mot sd phuong 4n, nhém heteroaryl 1a vong 6 canh.
Khi nhém heteroaryl chira nhidu hon mot canh trén vong 1a nguyén t khic loai, nguyén
tr khac loai c6 thé gidng hodc khic nhau. Cac nguyén tir ni-to trong (céc) vong ciia nhom
heteroaryl ¢ thé dugc oxy hoa dé tao thanh cac N-oxit. Cac nhom heteroaryl dung lam vi
du, nhung khéng gi6i han &, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl,
pyrazolyl, azolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, furanyl,
thiophenyl, triazolyl, tetrazolyl, thiadiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzothiophenyl, benzofuranyl, benzisoxazolyl, imidazo[l, 2-b]thiazolyl, purinyl,
triazinyl, va cdc nhom tuong tu. Theo mot sd phuong 4n, nhom heteroaryl 1a vong pyridyl,
1H-indazolyl, 1H-pyrolo[2,3-b]pyridinyl, hodc 1H-benzo[d]imidazolyl.

Heteroaryl 5 canh 1a nhom heteroaryl ¢6 ndm nguyén tir tao vong bao gdm trong do6
mot hodc nhiéu nguyén tir tao vong doc 1dp dugc chon tr N, O, va S. Theo mot sb phuong
an, nhém heteroaryl 5 canh ¢6 1, 2, 3, hodc 4 canh trén vong chtra nguyén tr khac loai.
Theo mdt sb phuong 4n, nhém heteroaryl 5 canh ¢6 1, 2, hodc 3 canh trén vong l1a nguyén
tir khac loai. Theo mot s& phuong an, nhém heteroaryl 5 canh ¢6 1 hodc 2 canh trén vong
chtra nguyén tr khac loai. Theo mot s6 phuong an, nhém heteroaryl 5 canh ¢6 1 canh trén
vong chtra nguyén tir khéc loai. Céac thanh phan tao vong vi du bao gébm CH, N, NH, O, va
S. Cac heteroaryl vong 5 canh vi du 1a thienyl, furyl, pyrolyl, imidazolyl, thiazolyl,
oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1, 2, 3-triazolyl, tetrazolyl, 1, 2, 3-
thiadiazolyl, 1, 2, 3-oxadiazolyl, 1, 2, 4-triazolyl, 1, 2, 4-thiadiazolyl, 1, 2, 4-oxadiazolyl,
1, 3, 4-triazolyl, 1, 3, 4-thiadiazolyl, va 1, 3, 4-oxadiazolyl.

Heteroaryl 6 canh 1a nhém heteroaryl ¢ sau nguyén tir tao vong trong d6 mot hodc
nhiéu nguyén tir tao vong nay 1a N. Theo mot s6 phuong 4n, nhém heteroaryl 6 canh ¢6 1,
2, hodc 3 canh trén vong chta nguyén to khac loai. Theo mot s6 phuwong 4n, nhom
heteroaryl 6 canh c¢6 1 hodc 2 canh trén vong chita nguyén tir khac loai. Theo mot )
phuong 4n, nhém heteroaryl 6 canh c¢6 1 canh trén vong chira nguyén tu khac loai. Cac
thanh phan tao vong vi du bao gdbm CH va N. Cac heteroaryl vong séu canh dung lam vi

du 1a pyridyl, pyrazinyl, pyrimidinyl, triazinyl, va pyridazinyl.
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Nhu duoc st dung & ddy, thuat nglt "heteroaryl-Cijalkyl," dugce s dung riéng mot
minh hodc két hop véi cac thuat ngit khac, chi nhom alkyl duoc thé bai nhom heteroaryl.
Vi du vé& nhém heteroaryl-Cij alkyl 1a pyridylmetyl.

Nhu duge st dung & day, thuat ngit "heteroxycloalkyl," dugc st dung ri€ng mot
minh hodc két hop véi cac thuat ngit khac, dung dé chi hé nhan di vong khong thom, ma
c6 thé tiry ¥ chira mot hodc nhidu phan tir khong no 12 mot phin ciia cdu triic vong, va ma
oéitnhﬁxn@tcanhir&nvbnglanguyént&khéc10aid©cl@3dugcchont&rﬂ%o,hnlhuYnh
va oxy. Theo mot sb phuong an, nhom heteroxycloalkyl ¢6 1, 2, 3, hodc 4 canh trén vong
1a nguyén t khéc loai. Theo mot s6 phuwong 4n, nhom heteroxycloalkyl c6 1, 2, hodc 3
canh trén vong 1a nguyén tir khéc loai. Theo mdt s6 phuong 4n, nhom heteroxycloalkyl c6
1 hodc 2 canh trén vong la nguyén t khac loai. Theo mot s6 phuong 4n, nhom
heteroxycloalkyl ¢6 1 canh trén vong la nguyén tir khéc loai. Khi nhom heteroxycloalkyl
chtra nhiéu hon mot nguyén tir khéc loai trong vong, nguyén tir khéc loai ¢o thé gidng hoic
khéc nhau. C4c thanh phan tao vong vi du bao gdm CH, CHa, C(0), N, NH, O, S, §(0), va
S(O)2. Nhom heteroxycloalkyl co thé bao gdbm cac hé nhan mdt hodc nhiéu vong (vi du, c6
2, 3 hoac 4 vong ngung tu), bao gdbm cac hé vong xo0dn (spiro). Pinh nghia vé
heteroxycloalkyl cling bao gdm cac gbc ¢6 mot hodc nhiéu vong thom dugc ngung tu
(nghia la, c6 chung lién két voi) nhan khong thom, vi du, 1,2,3,4-tetrahydro-quinolin,
dihydrobenzofuran, va cdc nhom twong tw. Nhom heteroxycloalkyl bao gém vong thom
ngung tu co thé duoc gén v6i nhan hogc khung théng qua nguyén tir tao vong, bao gdm
nguyén ti tao vong cua nhom thom duogc ngung tu. Nguyén tir tao vong S hodc N ¢o thé
tuy y duge “oxy hoa” dé bao gdm mot hodc hai nhom oxo néu hoa tri cho phép (vi du,
sulfonyl hodc sulfinyl hogc N-oxit). Mot hodc nhiéu nguyén tir cacbon tao vong cua nhém
he&xoxyckndkylcéthébaogénlgécoxodétaoracaﬂxnndtaovbng.Theorn@tséphuong
an, nguyén tir ni-to tao vong co thé duoc tao cAu trac bac bén. Theo mot sb phuong 4n,
heteroxycloalkyl 1a vong 5 dén 10 canh, 4 dén 10 canh, 4 dén 7 canh, 5 canh, hodc 6 canh.
Cac vi du vé cac nhém heteroxycloalkyl bao gém 1, 2, 3, 4-tetrahydro-quinolinyl,
dihydrobenzofuranyl, azetidinyl, azepanyl, pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, dihydrofuranyl, tetrahydrofuranyl, 2-oxopyrolidinyl, 3-
oxomorpholinyl, 2-oxooxazolidinyl, va pyranyl. Cac vi du khac vé& cac nhém
heteroxycloalkyl bao gbdm 2,3-dihydro-1H-pyrolyl; 2-0x0-2,3-dihydro-1H-pyrolyl; 2,3-
dihydro-oxazolyl; 2-oxo0-2,3-dihydro-oxazolyl; 3,4-dihydro-2H-1,4-oxazinyl; 3-0x0-3.,4-
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dihydro-2H-1,4-oxazinyl; hodc 2,3-dihydro-furanyl. Theo céc phuong an khac, nhoém
heteroxycloalkyl 1a  azetidinyl, piperidinyl, pyrolidinyl, —diazapanyl, hodc
diazaspirononanyl. Theo cac phuong 4n khac nira, nhom heteroxycloalkyl 1a 2,3-dihydro-
|H-indolyl; 2,3-dihydro-1,3-benzoxazolyl; 3,4-dihydro-2H-pyrido[3,2-b][1.4]oxazinyl;
3,4-dihydro-2H-1,4-benzoxazinyl; hodc 2,3-dihydro-1-benzofuran.

Nhu duoc st dung & ddy, thuat ngit "heteroxycloalkyl-Cij alkyl," duogc st dung
riéng mdt minh hodc két hop v6i cac thuat ngir khac, ding dé chi nhém alkyl duoc thé boi
nhém heteroxycloalkyl. Vi du vé& nhom heteroxycloalkyl-Ci alkyl 1a pyrolidinylnietyl.

Céc hop chét duge md ta & day c6 thé & dang bét déi xtmg (vi du, c6 mot hoge nhicu
trung tdm 1ap thé). T4t ca cac chét ddng phan 1ap thé, nhu cac chit dong phan d6i quang va
céc chét dong phan khong d6i quang, dugc du liéu trir khi ¢6 chi dan khéc. Cac hop chat
theo sang ché ma chira nguyén tir cacbon dugc thé bat ddi xtrng ¢6 thé dugc tach thanh cac
dang c6 hoat tinh quang hoc hodc raxemic. Cac phuong phép diéu ché cac dang c6 hoat
tinh quang hoc tlr cac vat liéu ban dau khong c6 hoat tinh quang hoc dugc biét 15 trong linh
vuc nay, nhu bang cach tach cdc hdn hgp raxemic hodc bang phurong phap tbng hop 1ap
thé chon loc. Nhiéu chét déng phan hinh hoc cua olefin, cac lién két doi C=N, va cac nhém
tuong tu cling co thé c6 mit trong cac hop chit duoc mo ta & day, va tAt ca cac chat dong
phan bén nhu vay déu duoc du lidu thude vé séng ché. Cac chit ddng phan hinh hoc cis va
trans cuta cac hop chit theo sdng ché duoc md ta va co thé duge tach dudi dang hén hop
cac chit dong phan hodc céc dang ddng phan duoc tach.

Khi cac hop chét theo sang ché chira tAm khong ddi xtng, cac hop chét nay co thé
& dang chit bat ky trong sd cac chét dong phan 1ap thé c6 thé c6. Trong céc hop chat co
tam khong dbi xtig don 1é, hoa hoc 1ap thé cua tam khong ddi xtmg nay ¢6 thé 12 (R) hodc
(S). Trong céc hop chét véi hai tim khong ddi xtng, héa hoc 1ap thé ctia cac tAm khong
d6i xting mBi nhom trong sb d6 6 thé doc 1ap (R) hodc (8) vi vy cdu hinh clia céc tim
khong dbi xtmg nay c6 thé 1 (R) va (R), (R) va (S); (S) va (R), hodc (S) va (8). Trong cac
hop chét véi ba tim khong dbi xtmg, héa hoc 1ap thé ctia mot trong céc ba tdm khong d6i
xung co thé mdi nhom trong sd d6 doc 1ap 1a (R) hodc (S) vi vay cAu hinh cua cac tAm
khong dbi xtmg c6 thé 1a (R), (R) va (R); (R), (R) va (S); (R), (S) va (R); (R), (S) va (S);
(S), R) va (R); (S), (R) va (S); (S), (8) va (R); hodc (S), (S) va (5)-

Viéc tach cac hdn hop raxemic cua cac hop chét c6 thé duoc tién hanh béi phuong

phép bét ky trong sb cac phuong phap da biét trong linh vuc nay. Phuong phdp vi du bao
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gOm tai két tinh phan doan bing cach st dung axit tach khong dbi xng ma la axit hitu co
tao mudi, ¢6 hoat tinh quang hoc. Céc chét phan tach thich hgp cho cdc phuong phap téi
két tinh phan doan 1, vi dy, céc axit c6 hoat tinh quang hoc, nhu cac dang D va L cua axit
tartaric, axit diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic
hodic cac axit camphorsulfonic quang hoat khac nhu axit [-camphorsulfonic. Cac chit
phan tach thich hop khac cho cac phuong phép tai két tinh phan doan bao gbm cac dang
tinh khiét déng phan lap thé cua O -metylbenzylamin (vi du, cac dang S va R, hodc céc dang
tinh khiét dong phan khong dbi quang), 2-phenylglycinol, norephedrin, ephedrin, N-
metylephedrin, xyclohexyletylamin, 1, 2-diaminoxyclohexan, va cac dang tuong tu.

Viéc tach cac hon hgp raxemic cling c6 thé duoc tién hanh bang phwong phép rira
giai trén cdt dugc nhdi chit phéan tich quang hoat (vi du, dinitrobenzoylphenylglyxin). Hon
hop dung moi phéan gidi thich hop ¢o6 thé dugc xac dinh bdi mot chuyén gia co trinh do
trung binh trong linh vuc nay.

Céc hop chét theo sang ché ciing bao gdm céc dang chét hd bién. Céc dang chat hd
bién 1a két qua cuda viéc hoan ddi lien két don véi lién két doi bén canh cung véi su di cu
ddng thoi cta proton. Cac dang chét hd bién bao gdm cac chét hd bién di bién proton ma
& cac trang thai proton hoa dong phan c6 cuing mdt cong thuc thuc nghiém va dién tich
toan phan. Céc chét hd bién di bién proton vi du bao gbm céc cip keton — enol, cac cap
amit - axit imidic, cdc cdp lactam — lactim, cac cdp amit - axit imidic, cac cdp enamin —
imin, va cdc dang vong trong d6 proton co thé chiém hai vi tri hodc nhiéu hon ctia hé di
vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H- 1, 2, 4-triazol, 1H- va 2H- isoindol, va
1H- va 2H-pyrazol. Céac dang chat hd bién c6 thé & trang thai can bang hoac 1a bi chin
khéng gian thanh mot dang béng céch thé thich hop.

Céc hop chit theo sang ché ciing c6 thé bao gom tét ca céc chét dong vi clia cac
nguyén tr ¢6 trong cac chét trung gian va cac hop chit cubi. Cac chat ddng vi bao gdm cac
nguyén tr ma c6 cing mot s6 nguyén tir nhung s6 khéi khac nhau.

Thuat ngtt "hop chit" nhu duoc st dung & diy c6 nghia bao gdm tét ca cac chét
déng phan lap thé, cac chét déng phéan hinh hoc, cac cht hd bién, va cac chét d@)ng Vi cO
cac chu trac duoc néu. Céc hop chét ¢ day dugc nhén biét béng tén hodc cAu tric bai vi
mot dang chat hd bién duoc du kién 1a bao gdm céc dang chét ho bién trir khi dugc quy
dinh khac. Céc hop chit theo séng ché khong bi gi¢i han bai cach ma ching duogc didu ché

hodc tao thanh. Vi du, sdng ché bao gom cac hop chét duoc didu ché bang cach tdng hop,
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duoc tao thanh qua quy trinh sinh hoc hodc chuyén hoa, hoic két hop cua cac quy trinh
nay.

TAt ca céc hop chét, va céc mudi duoc dung ctia no, ¢b thé dugc tim théy cung vdi
cac chét khac nhu nuée va cac dung méi (vi du, cdc hydrat va céac solvat) hodc ¢ thé duoc
tach.

Theo mot s& phuong 4n, cac hop chat theo sang ché, hodc céc mudi cta ching, vé
co ban duge tach. Thuat ngit " vé co ban duge tdch" nghia 1a hop chat duogc tach it nhat
mot phén hodc vé co ban dugc tach khoi mdi truong trong d6 nd dugc tao ra hoac dugc
phat hién. Viéc tdch mot phén c6 thé bao gém, vi du thanh phan dugc lam giau trong hop
chét theo sang ché. Vé co ban dugc tach ¢6 thé bao gdbm cac thanh phan chrra it nhét khoang
50%, it nhat khoang 60%, it nhat khoang 70%, it nhét khoang 80%, it nhét khoang 90%, it
nhét khoang 95%, it nhét khoang 97%, hodc it nhét khoang 99% trong lugng ctia cac hop
chit theo séng ché, hodc mubi ctia chung. Cac phuong phap tach cac hop chit va mudi ctia
chtng 13 cdc phuong phép thong thuong trong linh vue.

Cum tir "dugc dung" dugc st dung & day dé chi céac hop chét, cac vat liéu, cac ché
pham, va/hodc céc dang bao ché ma, trong pham vi dénh gia y khoa hop ly, thich hop dé
sir dung khi tiép xtic v6i cac mo cua ngudi hodc dong vat ma khong gay ra doc tinh qua
muc, phan Gng kich tmg, di img hodc cac vAn dé hodc bién ching khac, twong tmg voi ty
18 1oi ich/rui ro hop ly.

Céc cum tir, "nhiét d6 moi truong xung quanh"” va "nhi¢t d6 trong phong,” nhu duogc
sir dung & dy, duoc hidu trong linh vuc nay, va néi chung ding dé chi nhiét do, vi du,
nhiét 4o phan tmg, ma 1a khoang nhiét do ctia phong trong do phan img dugc thyc hién, vi
du, nhiét d nim trong khoang tir 20 °C dén khoang 30 °C.

Sang ché cling bao gdm cac mubi duge dung cta céc hgp chat dugc mo ta ¢ day.
Nhu duoc sir dung & day, "cac mudi dugc dung" dung dé chi cac dan xudt ctia cac hop chét
dugce boc 19 trong d6 hop chét gbc duoc bién ddi bang cach chuyén hoa gde axit hogc ba-
z0 san c¢6 thanh dang mudi cta né. Cac vi du vé cac mudi duge dung bao gbém, nhung
khong gidi han 6, cac mudi axit khoang hodc hitu co cua céac gbc ba-zo nhu cdc amin; cac
mudi kiém hodc hitu co cua céc gbc axit nhu axit cacboxylic; va cdc nhom tuong tur. Céc
mudi duoc dung cla sang ché bao gdm cac mubi khong doc thong thuong cia hop chét
géc duoc tao thanh tir, vi dy, céc axit hitu co hodc vo co khong d¢. Cac mudi duoc dung

cta sang ché c¢6 thé dugce tdbng hop tir hop chét gbc ma chia gbc axit hodc ba-zo theo cac
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phuong phap héa hoc thong thuong. Noi chung, cac mudi nay c6 thé duoc didu ché bang
cach cho cac dang axit hodc ba-zo ty do cua cac hop chét nay phan Ung v6i lugng theo hé
s6 ty luong cia axit hodc ba-zo thich hgp trong nuéc hodc trong dung moéi hitu co, hodc
trong hon hop ctia hai chét nay; n6i chung, moi trudng khong nude nhu ete, etyl axetat,
cac ruou (vi du, metanol, etanol, iso-propanol, hodc butanol) hoac axetonitril (MeCN) 1a
duoc uu tién. Cac danh sach cdc mudi thich hop tim dugc trong cubn Remington's
Pharmaceutical Sciences, xuit ban 1an thir 17, (Mack Publishing Company, Easton, 1985),
trang 1418, Berge et al., J. Pharm. Sci., 1977, 66(1), 1-19, va trong tai li¢u cta Stahl et al.,
Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002).

Céc ky hidu viét tat sau duge st dung & day: AcOH (axit axetic); Ac2O (axetic
anhydrua); aq. (dung dich nudc); atm. (atmotphe); Boc (t-butoxycarbonyl); BOP
((benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflorophosphat); br (vach rong);
Cbz (carboxybenzyl); calc. (tinh toan); d (vach ddi); dd (vach doi cia cdc chum vach doi);
DBU (1,8-diazabixyclo[5.4.0Jundec-7-en); DCM (diclometan); DIAD (N, N'-diisopropyl
azidodicarboxylat); DIEA (N,N-diisopropyletylamin); DIPEA (N, N-
diisopropyletylamin); DMF (N, N-dimetylformamit); Et (etyl); EtOAc (etyl axetat); g
(gam); h (gid); HATU (N, N, N, N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni
hexaflorophosphat); HCI (axit clohydric); HPLC (sic ky léng hiéu ning cao); Hz (héc);
IPA (ruou isopropylic); J (hing s6 ghép cip); LCMS (sic ky 1ong — phé khéi); m (vach
boi); M (mol); mCPBA (axit 3-cloperoxybenzoic); MS (Phd khéi); Me (metyl); MeCN
(axetonitril); MeOH (metanol); mg (milligam); min. (phut); mL (mililit); mmol (milimol);
N (chuin); nM (nanomol); NMP (N-metylpyrolidinon); NMR (phd cong huéng tir hat
nhén); OTT (triflorometansulfonat); Ph (phenyl); pM (picomol); RP-HPLC (sic ky 1éng
hiéu ning cao pha d4o); s (vach don); t (vach ba hodc béac ba); TBS (tert-butyldimetylsilyl);
tert (b6 ba); tt (vach ba cua cdc chum vach ba); TFA (axit trifloroaxetic); THE
(tetrahydrofuran); pg (microgam); uL (microlit); pM (micromol); wt % (phan tram trong

lugng).

Tong hop
Céc hop chit theo séng ché, bao gdbm céc mudi cla ching, ¢6 thé duoc didu ché
bang cach st dung cac k¥ thuét tdng hop hitu co da biét va c6 thé duge tong hop theo con

dudng bét ky trong s6 nhiéu con duong tdng hop c6 thé co.
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Céc phan tng dé diéu ché céc hop chit theo sang ché c6 thé duoc tién hanh trong
cac dung moi thich hgp ma cé thé duoc chon mot cach dé dang béi mot chuyén gia trong
linh vue téng hop hitu co. Cac dung mdi thich hop c6 thé vé& co ban 1a khong phan tng voi
céc vat lidu ban diu (cac chat phan tmg), cac chét trung gian, hodc cac san phdm & cac
nhiét d6 ma & d6 cac phan tng duoc tién hanh, vi du, cic nhi¢t dd ma ndm trong khoang
tir nhiét d6 dong bang ctia dung moi dén nhiét do so6i ctia dung mdi. Phan tmg nhu vy ¢
thé duoc tién hanh trong mot dung moi hodc hdn hop cua nhiéu hon mot dung mdi. Tuy
thude vao bude phan tng cu thé, cac dung mdi thich hop cho bude phan ung thich hop c6
thé duogc chon boi chuyén gia trong linh vyc nay.

Viée didu ché cac hop chat theo sédng ché ¢6 thé bao gdm budc bao vé va khir bao
vé nhiéu nhom hoa hoc khéac nhau. Sy cAn thiét ctia budc bao vé va khir bao vé, va su lua
chon cdc nhém bao vé thich hop, cé thé duoc x4c dinh mot cach dé dang bdi mot chuyén
gia ¢0 trinh d9 trung binh trong linh vuc nay. Hoa hoc vé céc nhom bao vé c6 thé tim théy,
vi du, trong tai liéu ctia P. G. M. Wuts va T. W. Greene, Protective Groups in Organic
Synthesis, xuét ban lan thu 4, Wiley & Sons, Inc., New York (2006), ma dugc dua toan bo
vao ddy bang cach vién dan. Cac nhom béo vé trong cac so dd téng hop thuong dugc biéu
dién bang ky hiéu “PG.”

Céc phan Ging ¢6 thé dugc gidm sat theo phuong phép thich hop bat ky da biét trong
linh vuc ndy. Vi du, c6 thé giam st su tao thanh san phim bing phuong phép quang phd,
nhu phé cong hudng tir hat nhan (vi du, 'H hogc *C), phd hdng ngoai, phép phd quang ké
(vi du, UV-kha kién), phd khéi, hodc bang cac phuong phép sic ky nhu sic ky 1ong higu
ning cao (HPLC), séc ky 16ng-phd khdi (LCMS), hodc séc ky 16p mong (TLC). Céc hop
chét c6 thé dugc tinh ché bai cac chuyén gia trong linh vuc nay bing nhiéu phuong phép
khac nhau, bao gdm sic ky 16ng hiéu nang cao (HPLC) ("Preparative LC-MS Purification:
Improved Compound Specific Method Optimization" Karl F. Blom, Brian Glass, Richard
Sparks, Andrew P. Combs J. Combi. Chem. 2004, 6(6), 874-883, ma dugc dua toan bd vao

day bang cach vién dan) va sac ky silica pha chuan.
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Céc hop chit ctia séng ché c6 thé dugc didu ché thong qua con dudng tdng hop duge
tom tét trong So do 1. Vat lidu ban dau c6 ban trén thi trudng 1 ¢o thé duoc phan tng ghép
cdp Suzuki véi axit boronic hodc este c6 cong thirc 2 (R=H hogc alkyl) trong cac diéu kién
Suzuki chuén (vi du, v6i su ¢6 mit cla chét xuc tac paladi va bazo nhu kali cacbonat) thu
dugc hop chét 3. Brom hoa hgp chit 3 v6i swr ¢6 mat cia N-bromsucxinimit (NBS) c6 thé
tao ra hop chét c6 cong thirc 4. Ngung tu hop chit 4 v6i cac din xuét carbonyl c6 cong
thire 5 (Hal 1a halogennua nhu Cl hodc Br) & nhiét do cao c6 thé tao ra hop chét hai vong
¢6 cong thirc 6. Bromua trong hop chét 6 c6 thé duoc phan ting ghép cap véi hop chat cé
Cong thirc 7, trong d6 M 1a axit boronic, este ctia axit boronic hoac kim loai dugc thé mét
cach thich hop [vi du, M 1a B(OR),, Sn(Alkyl)s, hodc Zn-Hal], trong cac diéu kién cap doi
Suzuki chudn (vi du, véi sy c6 mat cla chét xtc tac paladi va bazo thich hgp) hodc cac
didu kién cdp doi Stille chun (vi dy, v6i su ¢6 mit cua chét xuc tac paladi), hodc cac didu
kién cé@p doi Negishi chuén (vi dy, v6i su ¢6 mit ctia chét xuc tac paladi) dé tao ra dan xudt
c6 cong thuc 8. Theo cach khéc, hop chit 7 ¢6 thé 1a amin vong (trong d6 M 1a H va dugc
gin vao nito ctia amin) va phan tmg ghép cip cla arylbromua 6 v6i amin vong 7 c6 thé

duoc thuc hién trong cac diéu kién amin hoa Buchwald chuan (vi du, v6i sy 6 mat cua
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chét xtc tac paladi va bazo nhu natri tert-butoxit). Viéc chuyén héa nhom metoxy trong
hop chat 8 thanh clorua c6 thé dat duoc véi sy c6 mit cua phosphoryl clorua (POCls) &
nhiét d¢ thich hop dé tao ra hop chit c6 cong thire 9. Viée thay thé clorua trong hop chét 9
bang nhém 4i nhan c¢6 cong thirc 10 (trong do6 R!-M 1a ruou hodc amin, vi du, M 1a H ma
duoc gn vao oxy clia regu hogc nito ctia amin) véi sw c6 mt ctia bazo thich hop nhu natri
hydrua, natri hydroxit, kali cacbonat hodc diisopropyletylamin & nhiét dd cao ¢ thé tao ra
hop chét c6 cong thire 11. Theo cach khéc, phan tng ghép cap ciia hop chét 9 voi hop chit
10 ¢6 thé duoc thuc hién trong céc diéu kién Suzuki chuén (khi M la axit boronic hodc
este), hodc cac didu kién cap doi Stille chuén [khi M 1a Sn(Alkyl)s], hodc cac didu kién cap

d6i Negishi chuan (khi M 1a Zn-Hal) d& tao ra hop chat 11.

So dd 2
(RA)m MeO (R?), (R%)m
NC €
//| >—Nme, N //l , Ne
MeO TFAA
N NYOMe e \ N\\|/0Me | N\\‘/OMe
Br ~N sau @ HONHyHCI Br N OH Br \N\N
NH, N NH N—7
4 12 13
(R?),
NC //|
- e N N._R'
—— e [T
(R N\N
\
n N\//
14

Céc hop chét ctia sdng ché c6 thé dugc didu ché théng qua con dudng tdng hop dugc
t6m tit trong So dd 2 bt ddu tir hop chét 4 ma c6 thé duge diéu ché nhu duge md ta trong
So dd 1. Hop chét 4 co thé duge chuyén hoa thanh déan xuét formamidoxim c6 cong thirc
12 bang cach phan tmg v6i N,N-dimetylformamit dimetyl axetal, tiép d6 1a xit Iy véi
hydroxylamin. Din xuét formamidoxim 12 ¢6 thé trai qua sy vong hoa bang cach xtr Iy v6i
trifloroaxetic anhydrua (TFAA) dé tao ra hop chét triazol c6 cong thirc 13. Viée didu ché
hop chit 14 tu hop chit 13 ¢6 thé dat duoc béng cach st dung cac diéu kién tuong tu nhu
duoc mo ta trong So dd 1 (nghia 13, cac diéu kién duoc sir dung dé diéu ché hop chat 11 tur

hop chét 8).
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Sodo3
cl OMe Cln Ny -OMe OMe Cl~_-Ng_-OMe Cl~_-Ns_-OMe
N Br = Br Br N Br N
H ! '
NH, NHp CN NH,
1 15 16 17 18
RZ
NG (R%)m
YOMe OMe Rg)@/ Cln Ny _-OMe \@
Y | T B(OR),
3
(R%)n \ P 2
N

22 23 24

Céc hop chit clia sang ché c6 thé duge didu ché thong qua con dudng téng hop duge
t6m tt trong So dd 3. Brom héa hop chét 1 v6i chit phan ang thich hop nhu NBS ¢6 thé
tao ra hop chéit 15. Nhém amino trong hop chét 15 ¢6 thé duge chuyén hoa thanh 16t voi
sur ¢ mit cua nitrit thich hgp nhu isoamyl nitrit va nguén i6t nhu dong iodua (Cul) dé tao
ra hop chat 16. Phan ting xyanat hoa chon loc ctia hop chit 16 st dung Zn(CN), véi su ¢6
mdt cua chit xtic téc c6 thé giai phong pyrimidyl xyanua c6 cong thirc 17. Phan tmg khir
xyanua voi chat khtt thich hop nhu diisobutyl nhom hydrua (DIBAL), lithi nhém hydrua
(LAH) hodc boran (BH3) ¢c6 thé tao ra amin 18. Phan (mg axyl hda amin 18 st dung axetic
formic anhydrua c6 thé tao ra chét trung gian amit 19, ma ¢ thé trai qua su vong hoa bang
cach xt ly voi POCls thu duge dan xuét imidazol hai vong c6 cong thirc 20. Viéc dua vong
A vao c6 thé dat duoc bang phan tmg ghép cip chon loc hop chat 20 véi hop chat 7 bang
cach st dung cac diéu kién twong ty nhu duge mo ta trong So dd 1 (nghia 13, céac diéu kién
didu ché hop chét 8 tir hop chét 6) dé tao ra hop chit c6 cong thirc 21. Phan Gng ghép cidp
Suzuki ctia hop chit 21 v&i este/axit boronic ¢6 cong thire 2 ¢6 thé tao ra hop chat 22, ma
¢6 thé duge chuyén hoa thanh arylclorua 23 bang cach phan ting v6i POCls. Phan tmg ghép
cap arylclorua 23 véi hop chét 10 bang cach st dung céc diéu kién twong ty nhu dugc md

ta trong So dd 1 ¢6 thé tao ra hop chét c6 cong thirc 24.
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Céc hop chét cua sang ché c6 thé dugc didu ché thong qua con dudng tdng hop duoc
tom tét trong So dd 4 bat dau tir hop chét c6 ban trén thi trudng 25. Viée dua gbc hydrazin
vao ¢6 thé dat duge thong qua co ché chuyén vi SNAr cua clorua trong hop chit 25 véi
hydrazin dé tao ra hop chét 26. Phan Gmg ngung tu c6 thé duoc thuc hién gitta hop chit 26
v6i hop chét ¢6 cong thirc 27 & nhiét do cao dé tao ra hop chit 28. Viée didu ché hop chat
29 tir hop chét 28 c6 thé dat dugc bang cach st dung céc quy trinh tuong tu nhu duge mod
ta trong So dd 3 (nghia 13, céc didu kién dugc st dung dé didu ché hop chat 24 tir hop chat

20).
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Sodd 5

(R)m

SN OMe
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OoH R2-OH

39 R®

Céc hop chit cia sdng ché ¢6 thé duge didu ché thong qua con duong téng hop duge
tom tit trong So dd 5. Phan tng ghép cidp Suzuki chon loc clia dan xuét iodo ¢ cdng thirc
30 véi axit boronic/este ctia axit boronic 2 trong cac diéu kién cap doi Suzuki chuan (nghia
1a voi su ¢6 mat cda chét xtc tac paladi va bazo thich hgp) ¢o6 thé tao ra hop chat diclo 31.
Phén Gng thay thé chon loc mot trong cac nhom clorua trong hop chét 31 v6i metoxy bang
cach phan ng véi natri metoxit co thé tao ra hop chat 32. Brom héa hop chét 32 trong céc
didu kién thich hop (nghia 14 voi sy ¢6 mat ctia NBS) c6 thé tao ra hop chét 33, ma c6 thé
phén ing v4i amoniac dé tao ra dan xuit aminopyridin 34. Ngung tu hop chét 34 véi hop
chét 5 ¢6 thé tao ra hop chét hai vong 35. Phan tng tao Vong A ¢6 thé dat duoc bang cach
str dung céc diéu kién twong tu nhu duge md ta trong So dd 1 (nghia 13, céc diéu kién duoc
str dung dé didu ché hop chit 8 tir hop chét 6) dé tao ra hop chét 36. Dan xuét phenol 37
c6 thé dugc diéu ché bang demetyl hoa hop chét 36 trong diéu kién thich hop [nghia 13, bo
tribromua (BBr3) hodc trimetylsilyl i6t (TMSI)]. Hop chét 38 c6 thé duoc diéu ché tr hop
chét 37 thong qua phan tng Mitsunobu véi rugu (R*'-OH) hodc alkyl hoa voi R*'-Lg (Lg
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12 nhom doi chuyén nhu halogenua hodc OMs). Céch khéc, phenol 37 ¢6 thé duoc chuyén
hoa thanh triflat 39 trong cac diéu kién thich hop (nghia 1a, v6i sy c6 mat cua triflic
anhydrua va bazo nhu pyridin). Phan tng ghép cép triflat 39 v6i hop chét 10 ¢6 thé duoc
thuc hién trong céc diéu kién Suzuki chuén (khi M la axit boronic hodc este cua axit
boronic), hodc cac didu kién cap doi Stille chudn [khi M 1a Sn(Alkyl)], hodc cc diéu kién

cip d6i Negishi chuén (khi M 1a Zn-Hal) dé tao ra hop chét 40.

Sodo 6
(R¥m (R?)
MeQ m
NC
//I —Nme,  NC //|
MeO TFAA
N I - OMe e ™ . OMe
Br ~N sau d6 HONHp*HCI
NH,
34 42
—_—
—_—

43

Céc hop chét theo sang ché c6 thé duge diéu ché bing cach st dung con dudng tong
hop dugc tém tit trong So dd 6. Phan Gng ngung tu aminopyridin 34 véi N,N-
dimetylformamit dimetyl axetal, tiép d6 1a xit Iy v6i hydroxylamin ¢6 thé tao ra dan xuit
formamidoxim cé cong thirc 41, ma co thé dugc trai qua su vong hoa bang cach xtt Iy voi
trifloroaxetic anhydrua (TFAA) dé tao ra hop chét triazol c6 cong thirc 42. Viée didu ché
hop chét 43 tir hop chét 42 ¢6 thé dat dugc bang cach st dung cac didu kién téng hop twong
tu nhu duge md ta trong So dd 5 (nghia 14 cac quy trinh duge st dung dé didu ché hop chét

40 hogc 38 tir hop chét 35).
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46

Céc hop chét theo sang ché co thé duoc diéu ché bang cach st dung con duong tong
hop dugc tom tit trong So dd 7. Viéc dua gbc hydrazin co thé dat duoc théng qua co ché
chuyén vi SNAr cua clorua trong hop chit 33 v&i hydrazin dé tao ra hop chét 44. Phan tng
ngung tu co thé duoc thuc hién gitta hop chét 44 voi hop chét c6 cong thtrc 27 & nhiét do
cao dé tao ra hop chét 45. Viéc didu ché hop chét 46 tur hop chét 45 c6 thé dat duoc béng
cach st dung cac quy trinh tuong ty nhu duge mo ta trong So dd 5 (nghia la cic quy trinh

duoc stt dung dé diu ché hop chit 40 hodc 38 tir hop chét 35).
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Céc hop chét ctia sang ché c6 thé duoc didu ché thong qua con dudng tdng hop dugc
tom tét trong So dd 8 bit dAu tir hop chét c6 béan trén thi truong 47. Phan ting dua thém
nhoém xyano c6 chon loc ¢o thé dat dugc bang cach oxy héa pyridin 47 véi axit meta-
cloperoxybenzoic (m-CPBA) thanh N-oxit, tiép d6 1a xit ly v6i trimetylsilyl xyanua (TMS-
CN) thu duoc din xuét xyano 48. Phan tng khu xyanuab v6i chat kha thich hop nhu
diisobutyl nhom hydrua (DIBAL), lithi nhém hydrua (LAH) hodc boran (BH3) ¢6 thé tao
ra amin 49. Phan ung axyl hoa amin 49 st dung axetic formic anhydrua ¢ thé tao ra chét
trung gian amit 50, ma co thé dugc trai qua su vong hoa bang cach xur Iy véi POCls thu
dugce dan xuét imidazol hai vong c6 cong thire 51. Phan tng tao Vong A ¢o6 thé dat duoc
trong cac diéu kién ghép cip chéo chuén (nghia 14 c4c diéu kién duogc st dung dé didu ché
hop chét 8 tir hop chit 6 nhu dugc mé ta trong So dd 1) d tao ra hop chét 52. Phan tng
ghép cip Suzuki ciia imidazopyridin clorua 52 véi axit boronic/este cia axit boronic 2 ¢6
thé tao ra hop chét 53. Hop chét 54 c6 thé duoc diéu ché tur hop chéit 53 béng cach st dung
cac diéu kién twong tu nhu duge mo ta trong So dd 5 (nghia 13, cac diéu kién dugc st dung

cho viéc diéu ché hop chét 38 hodc 40 tir hop chét 36).
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Céc hop chét ctia séng ché c6 thé duoc didu ché thong qua con dudng tong hop duge
tom tét trong So dd 9. Vit lidu ban dau c6 ban trén thi truong 1 ¢6 thé dugc phan tmg ghép
cip Suzuki véi axit boronic hodc este ctia axit boronic ¢6 cong thirc 2 (R=H hodgc alkyl)
trong cac didu kién Suzuki chuén (vi du, v6i su c6 mit clia chét xuc tac paladi va bazo nhu
kali cacbonat) thu dugc hop chat 3. Brom héa hop chit 3 voi su c¢6 mit cua N-
bromsucxinimit (NBS) c6 thé tao ra hop chét c6 cong thirc 4. Ngung tu hop chit 4 véi cac
dan xuét carbonyl ¢6 cong thirc 55 (Hal 1a halogennua nhu Cl hodc Br) ¢ nhiét do cao cé
thé tao ra hop chit hai vong c6 cong thie 60. Bromua trong hop chét 60 ¢6 thé dugc phan
ung ghép cap véi hop chét c6 Cong thire 7, trong d6 M la axit boronic, este cia axit boronic
hoac kim loai dugc thé mot cach thich hop [vi du, M 1a B(OR)2, Sn(Alkyl)s, hodc Zn-Hal],
trong cac didu kién cap doi Suzuki chuén (vi du, v6i sy c6 mat cua chét xuc tac paladi va
bazo thich hop) hodc céc didu kién cap déi Stille chudn (vi dy, véi sw 6 mat clia chét xic
tac paladi), hodc cac diéu kién cap doi Negishi chudn (vi du, véi sur ¢6 mit cua chét xuc
tac paladi) dé tao ra dan xuat ¢6 cdng thirc 61. Cach khéc, hop chét 7 c6 thé 1a amin vong
(trong d6 M 1a H va dugc gdn vao nito clia amin) va phan Gng ghép cép cua arylbromua

60 v6i amin vong 7 ¢6 thé duogc thuc hién trong cac diéu kién amin héa Buchwald (vi du,
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vO1 su ¢6 mat cua chét xtc tac paladi va bazo nhu natri tert-butoxit) thu dugc hop chét co
Céng thtre 61. Chuyén héa nhém metoxy trong hop chét 61 thanh clorua c6 thé dat dugc
v6i su ¢d mit cia phosphoryl clorua (POCl3) ¢ nhiét do thich hop dé tao ra hop chit co
cdng thirc 62. Viée thay thé clorua trong hop chit 62 bing nhém 4i nhén c6 cong thic 10
(trong d6 R!-M’ 1a rugu hodc amin, vi dy, M’ 1a H ma duoc gén vao oxy cua rugu hodc
nito cua amin) véi su c6 mit ctia bazo thich hgp nhu natri hydrua, natri hydroxit, kali
cacbonat hodc diisopropyletylamin & nhiét do cao co thé tao ra hop chat ¢ cong thic 59.
Céach khac, phan ing ghép cédp cta hop chit 62 v6i hop chat 10 ¢6 thé dugc thuc hién trong
cac diéu kién Suzuki chuén (khi M 14 axit boronic hodc este cia axit boronic), hodc céc
didu kién cap doi Stille chudn [khi M 1a Sn(Alkyl)], hodc cdc diéu kién cap doi Negishi
chuén (khi M 1a Zn-Hal) dé tao ra hop chét 59.

So dd 10
c (R
N
cl NYOMe NC //(Rz)m i/| N_-OMe
I + | —_— | Y -
B(OR),
NH, NH,
1 2 3

(R
y NC_~ /]
R3 n@ N N\ R?
(R%) | \N(
. _
Rn A R
7 N /
R5
59

Céc hop chit ctia sang ché c6 thé dugc didu ché thong qua con dudng tong hop dugc
tom tit trong So dd 10. VAt liéu ban dAu co béan trén thi truong 1 c6 thé duge phan Gng
ghép cip Suzuki v6i axit boronic hodc este cia axit boronic ¢6 cong thirc 2 (R=H hodc

alkyl) trong cac diéu kién Suzuki chuén (vi du, v6i su c6 mt cla chét xuc tac paladi va
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bazo nhu kali cacbonat) thu duoc hop chét 3. Brom héa hop chit 3 véi sy c6 mit ciia N-
bromsucxinimit (NBS) ¢6 thé tao ra hop chét ¢6 cong thirc 4. Ngung tu hop chét 4 voi cac
dan xuét carbonyl c6 cong thirc 55 (Hal 1 halogennua nhu Cl hodc Br) ¢ nhiét d§ cao c6
thé tao ra hop chét hai vong c6 cdng thitrc 56. Nhom hydroxyl trong hop chét 56 co thé
duoc thay thé bai halogenua (vi du nhu CI), bang cach xir Iy hop chét 56 v&i axit halogenua
(vi du axit clorua, nhu vi du phospho triclorua hodc phosphoryl clorua (phospho
oxyclorua)) thu dugce hop chéit c6 Cong thire 57. Viéc thay thé clorua trong hop chét 57
bing nhém 4i nhan c6 cong thirc 10 (trong d6 R'-M” 1a ruou hodc amin, vi dy, M’ la H ma
duoc gén vao oxy cua ruou hogc nito cua amin) v6i sy ¢6 mit cia bazo thich hop nhu natri
hydrua, natri hydroxit, kali cacbonat hogc diisopropyletylamin & nhiét dd cao ¢ thé tao ra
hop chét c6 cong thiic 58. Cach khéc, phan Gng ghép cip ctia hop chit 57 v6i hop chét 10
6 thé duge thuc hién trong céc diéu kién Suzuki chuén (khi M 1a axit boronic hodc este
clia axit boronic), hogc cac didu kién cap doi Stille chuan [khi M 1a Sn(Alkyl)4], hodc cac
didu kién cip doi Negishi chuén (khi M 1a Zn-Hal) dé tao ra hop chét 58. Bromua trong
hop chét 58 c6 thé dugc phan tng ghép cdp v6i hop chit c¢6 Cong thirc 7, trong d6 M 1a
axit boronic, este cua axit boronic hoac kim loai dugc thé mot cach thich hop [vi du, M 1a
B(OR)s, Sn(Alkyl)s, hodc Zn-Hal], trong cac diéu kién cap doi Suzuki chuan (vi dy, v6i su
cO6 mat cua chit xuc tac paladi va bazo thich hop) hodc céc diéu kién cap doi Stille chuén
(vi du, v6i su cd mét cua chét xtc tac paladi), hodc cac didu kién cip doi Negishi chuén (vi
duy, véi sy c6 mat cua chét xuc tac paladi) dé tao ra din xudt c6 cong thirc 59. Cach khac,
hop chit 7 c6 thé 1a amin vong (trong d6 M 1a H va dugc gin vao nito ctia amin) va phan
rng ghép cap cua arylbromua 58 véi amin vong 7 ¢ thé dugc thuc hién trong céc diéu
kién amin hoa Buchwald (vi dy, v6i sy ¢6 mit cua chét xuc tac paladi va bazo nhu natri

tert-butoxit) thu dugc hop chit c6 Cong thire 59.

Céac phuong phép stt dung

Céc hop chét theo séng ché 1a céc chit trc ché LSD1 va, nhu vay, 1a hiru ich trong
viéc diéu tri cac bénh va céc r6i loan lién quan dén hoat tinh cua LSD1. V& cac tmg dung
duoc md ta & day, hop chit bét ky trong sd cac hop chét theo sang ché, bao gdm phuong
4n bat ky trong sd cac phuong én clia no, c6 thé duoc st dung.

Séang ché d& cap dén phuong phép didu bién LSD1 bao gdm viéc cho LSD1 tiép xtc
v6i hop chét co Cong thie I. Sang ché con dé cap dén phuong phap diéu chinh LSD1 bao
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#dm viéc cho LSDI tiép xtic voi hop chit c6 Cong thire I. Sang ché con dé cap dén phuong
phap diéu bién tin hi¢u LSD1 bao gbm viéc cho LSD1 tiép xuc véi hop chét c6 Cong thirc
L.

Theo mdt sb phuong é&n, cac hop chét theo sang ché 1a chon loc d@6i véi LSDI so
v&i LSD2, nghia 1a cac hop chét lién két v6i hodc tre ché LSD1 véi i Iyc hodc cong higu
16n hon so v6i LSD2. Néi chung, dd chon loc ¢o6 thé it nhat gip khoang 5 lan, it nhét glp
khoang 10 ln, it nhit gip khoang 20 1an, it nhat gip khoang 50 14n, it nhat gap khoang
100 14n, it nhit gip khoang 200 1an, it nhdt gép khoang 500 1dn hodc it nhat gap khoang
1000 lan.

La c4c chat (rc ché LSD1, céc hop chit theo sdng ché hitu {ch trong viéc diéu tri Cac
bénh va céc rdi loan do LSD1 lam trung gian gy ra. Thuat ngit "bénh do LSD1 géy ra”
hodc “r6i loan do LSD1 géy ra" chi bénh hodc tinh trang bét ky trong d6 LSD1 dong vai
tr0, hodc khi bénh hoac tinh trang lién quan dén sy biéu hién hodc hoat tinh cua LSD1. Do
d6, cac hop chét theo séng ché c6 thé duge st dung dé didu tri hodc lam gidm do nghiém
trong ctia cac bénh hodc tinh trang ma LSD1 dugc biét 1a dong vai tro trong do .

Céc bénh va cac tinh trang co thé dugc didu tri bang cach str dung céc hop chét theo
séng ché noi chung bao gém c4c bénh ung thu, viém, cac bénh tu mién, bénh do virut giy
ra, cac bénh betaglobin, va cac bénh khac lién quan dén hoat tinh ctia LSDI.

Céc bénh ung thu co thé duoc didu tri bang cach st dung céc hgp chét theo sang
ché bao g@)m, vi du, cac bénh ung thu méu, cac bénh ung thu mo lién két, cac bénh ung thu
phdi, cac bénh ung thu da day - rudt, cic bénh ung thu dudng sinh duc niéu, cac bénh ung
thu gan, cdc bénh ung thu xuwong, cdc bénh ung thu hé than kinh, cac bénh ung thu phu
khoa, va cac bénh ung thu da.

Céc bénh ung thu mau 14y 1am vi du bao gdm u lympho va ung thu mau nhu ung
thu mau cép tinh nguyén bao lympho (ALL), ung thu mau cap tinh bach cu nguyén bao
tuy (AML), ung thu mau cép tinh tién tiy bao (APL), ung thu mau man tinh nguyén bao
lympho (CLL), ung thu mau man tinh nguyén bao tuy (CML), u lympho té bao B 16n lan
téa (DLBCL), u lympho té bao vé, u lympho khong Hodgkin (bao gbém u lympho khong
Hodgkin (NHL) tai phat va khang thudc va u nang tai phat), u lympho Hodgkin, cac bénh
tang sinh tiy (vi dy, xo héa tiy xuong so khéi (PMF), bénh da hong cau nguyén phét (PV),
bénh ting tiéu cAu tién phat (ET)), hoi ching loan san tuy (MDS), va bénh da u tuy xuong.
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Céac bénh ung thu mo lién két 14y lam vi du bao gdm sacom sun, sacom Ewing,
sacom xuong, sacom co van, sacom mach mau, sacom s¢i, sacom md, u niém, u ¢o van, u
X0, u md, u md thlra, va u quai.

Céc bénh ung thu phdi 1y 1am vi du bao g6m ung thu phdi khdng phai té bao nho
(NSCLC), ung thu biéu m6 phé quan (té bao vay, té bao nhé chua dugc biét hoa, té bao
1én chua duge biét hoa, ung thu biéu md tuyén), ung thu bidu mo tai phdi (nhanh cudng
phéi nho), u tuyén phé quan, u mo thra & sun, va u trung biéu mo.

Céac bénh ung thu da day - rudt léy lam vi du bao g@)m cac bénh ung thu thuc quan
(ung thu biéu md té bao vay, ung thu biéu md tuyén, sacom co tron, u lympho), da day
(ung thu biéu md, u lympho, sacom co tron), tuyén tuy (ung thu bidu md tuyén dng, u dao
tuy, u tiét glucagon, u tiét gastrin, u té bao wa bac, u ting tiét peptit hoat mach cua rudt
(vipoma -tang tiét peptit hoat mach cta rudt), rudt nhé (ung thu bidu md tuyén, u lympho,
u té bao ua bac, u biéu md Kaposi, u mém co trén, u mach mau, u md, u xo than kinh, u
X0), rudt 16n (ung thu bidu md tuyén, u tuyén éng, u tuyén c6 nht, u mo thira, u mém co
trén), va ung thu két truc trang.

Céc bénh ung thu duong sinh duc niéu 14y 1am vi du bao gdm cic bénh ung thu than
(ung thu biéu mo tuyén, u Wilm [u nguyén bao thén]), bang quang va ni¢u dao (ung thu
bidu md té bao vay, ung thu biéu md té bao chuyén tiép, ung thu bidu mo tuyén), tuyén tién
liét (ung thu biéu mo tuyén, sacom), va tinh hoan (u tinh, u quai, ung thu biéu mo phdi,
ung thu biéu mé quai, ung thu biéu md rau, sacom, ung thu bidu mo té bao k&, u xo, u
tuyén xo, u dang tuyén, u md).

Céc bénh ung thu gan 1iy lam vi du bao gbdm ung thu gan (ung thu biéu mb té bao
gan), ung thu biéu mo dudng mat, u nguyén bao gan, sacom mach mau, u tuyén té bao gan,
va u mach mau.

Céc bénh ung thu xuong 14y 1am vi du bao gdm, vi du, sacom md tao xuong (sacom
xuong), sacom soi, u md bao soi dc tinh, sacom syn, sacom Ewing, u lympho 4c tinh (sacom
té bao ludi), bénh da u tiy xuong, u sun té bao khéng 16 4c tinh, u xwong sun (céac chdi
xuong sun), u sun lanh tinh, u nguyén bao sun, u xo niém sun, u xuong mo tién cbt, va u
té bao khdng 16

Cac bénh ung thu hé than kinh 14y 1am vi du bao gbm céc bénh ung thu so (u xuong,
u mach mau, u hat, u vang, viém xuong bién dang), ung thu mang néo (u mang nio, u biéu

mo mang néo, tang sinh than kinh dém), ung thu ndo (u bao hinh sao, u nguyén bao tiy, u
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than kinh dém, u mang nio tht, u té bao mam (u tuyén tung), u nguyén bao dém da dang,
u nguyén bao than kinh dém it gai, u bao than kinh soi, u nguyén bao vdng mac, u bam
sinh), va tay séng (u xo than kinh, u mang ndo, u than kinh dém, sacom), cling nhu u
nguyén bao thin kinh va bénh Lhermitte-Duclos.

Céc bénh ung thu phu khoa iy lam vi du bao gbm céc bénh ung thu ti cung (ung
thu biéu md ndi mac tir cung), ¢d tit cung (ung thu biéu md cd tir cung, ching loan san ti
cung tién u), budng trimg (ung thu biéu md budng trimg (ung thu biéu mb tuyén nang huyét
thanh, ung thu biéu md tuyén nang dich nhay, ung thu biéu mo khong xép loai dugc), u té
bao hat-mang, u té bao Sertoli-Leydig, u t& bao mam chua biét hoa, u quai ac tinh), 4m ho
(ung thu biéu md té bao vay, ung thu trong bidu mo, ung thu biéu md tuyén, sacom soi, u
melanin), &m dao (ung thu bidu mo té bao trong sudt, ung thu biéu mé té bao vay, sacom
hinh chum (sacom co véan phoi), va 6ng dan trimg (ung thu biéu mo).

~ Céc bénh ung thu da 14y 1am vi du bao gb6m u melanin, ung thu biéu md té bao day,
ung thu biéu mo té bao vay, u biéu md Kaposi, nevi loan san ndt rudi, u md, u mach, u xo
da, vau 16i.

Céc hop chat theo sang ché c6 thé con duoc st dung dé diéu tri cac loai ung thu
trong d6 LSD1 ¢6 thé dugc biéu hién qua mirc bao gom, vi du, cac bénh ung thu v, bang
quang, dau va ¢d, thanh quan, miéng va tuyén gidp (vi dy, ung thu bidu mo tuyén giap thé
nhu).

Céc hop chit theo sang ché ¢6 thé con duoc sir dung dé diéu tri céc rdi loan di truyén
nhu hoi chimg Cowden va hoi ching Bannayan-Zonana.

Céc hop chit theo sang ché c6 thé con duoc sir dung dé didu tri cac bénh virut nhu
virut herpes simplex (HSV), virut varicella zoster (VZV), cytomegalovirut ¢ nguoi, virut
viém gan B (HBV), va adenovirut.

Céc hop chét theo sng ché c6 thé con duoc st dung dé diéu tri cac bénh betaglobin
bao g(‘“)m, vi du, bénh thiéu mau bam sinh dang beta va bénh thiéu mau héng cau hinh ludi
liém.

Nhu duoc st dung & ddy, thuat ngit "tiép xuc" dung dé chi viée nhém lai cac gbe da
duogc chi ra v6i nhau trong hé in vitro hodc hé in vivo. Vi du, cho protein LSDI "tiép xuc"
v6i hop chét theo sang ché bao gdm viéc cap hop chét theo sang ché cho ca thé hodc bénh
nhan, nhu nguoi, ¢ protein LSD1, cling nhu, vi du, dua hop chét theo sang ché vao mau

chtra ché phdm tinh sach hogc té bao chua protein LSDI.
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Nhu dugc st dung ¢ day, thudt ngir "ca thé" hodc "bénh nhan, " duoc st dung thay
thé cho nhau, diing dé chi dong vat bit ky, bao gdbm dong vat c6 v, tét hon 1a chudt nha,
chudt hoang, va céc loai dong vat gam nham khac, tho, chd, meéo, lon, gia stc, clru, ngua,
hodc dong vat linh truéng, va tdt nhét 1a nguoi.

Nhu dugc st dung ¢ day, cum tir "lugng hitu hiéu didu tri" dung dé chi luong hop
chét hoat tinh hodc dugc chit ma gay ra dép tng sinh hoc hodc dugc hoc ma dugc tim thay
trong mo, toan than, dong vat, ca thé hodc ngudi béi nha nghién ctru, bac sy thu y, bac sy
y khoa hodc béac s§ 1am sang khac.

Nhu duoc st dung & ddy, thut ngit "diéu tri" hodc "viéc didu tri" ding d¢ chi vige
trc ché bénh, vi du tc ché bénh, tinh trang hoic roi loan & cé thé nguoi ma bi hoac biéu
hién bénh 1y hodc hoi ching bénh, tinh trang bénh hodc roi loan (nghia 13, lam ding su
phat trién tiép ctia bénh 1y va/hodc hdi ching bénh) hodc 1am cai thién bénh; vi dy, cai
thién bénh, tinh trang bénh hoic rdi loan & c4 thé ma bi hodc ¢6 biéu hién cua bénh ly hodc
hodi chirng ctia bénh, tinh trang bénh hoéc r6i loan (nghia 13, 1am dao chiéu bénh ly va/hodc
hoi chirg bénh) nhu lam giam d6 nghiém trong cua bénh.

Nhu duoc st dung & day, thuat ngir "phong ngira" hodc "su phong ngira" dung aé
chi viéc ngan chian con bénh hodc sy tién trién cia bénh; vi du, ngin nglra bénh, tinh trang
bénh hodc rbi loan & c4 thé ngudi ma c6 thé bj bénh, tinh trang bénh hogc rdi loan nhung

chua bi hodc ¢6 biéu hién bénh Iy va/hoidc hdi ching ctia bénh.

Céc liéu phép didu tri két hop

Céc hop chit theo sang ché c6 thé duoc st dung trong cdc phuong phép didu tri két
hop trong d6 hop chét theo sang ché dugc cip cling v6i cac phuong phap diéu tri khac nhu
vigc cép mot hodc nhiéu chét didu tri bd sung. Thong thudng, chét diéu tri bd sung 1 cac
chét ma thuong duoc sir dung dé didu tri tinh trang cu thé cn dugc diéu tri. Chét didu tri
bd sung co thé bao gém, vi du, cac chat hoa tri lidu, cac chét khang viém, steroit, cac chét
trc ché mién dich, cling nhu Ber-Abl, Flt-3, RAF, FAK, JAK, PIM, PI3K, PD-1, PD-L1,
bromodomain, indoleamin 2,3-dioxyaza (IDO), TAM, céac chét trc ché FGFR va cac liéu
phap nhdm vao khéi u khéc (cc phan tir nho hodc cdc chét sinh hoc trong tw nhién) dé diéu
tri bénh, rbi loan hoic tinh trang bénh do LSD1 gy ra. Mot hodc nhidu duge chét bd sung

¢6 thé duge cip cho bénh nhan mdt céach ddng thoi hoc lién tiép. Theo mot sd phuong 4n,
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cac hop chét theo sang ché ¢6 thé duoc st dung két hop vé6i vacxin, ligu phdp mién dich,
nhu liéu phap mién dich LADD, CRS-207 hodc DPX-Survivac dé diéu tri bénh ung thu.

Theo mét sé phuong an, cic hop chét theo sang ché co thé dugc sir dung két hop
v6i chit diéu tri ma nhim dich chét didu hoa biéu sinh hoc. Cac vi du vé céc chit diéu hoa
biéu sinh hoc bao gdm cac chit (rc ché bromodomain, cc histon lyzin metyltransferaza,
cac histon arginin metyl transferaza, cac histon demetylaza, cac histon deaxetylaza, céac
histon axetylaza, va cic ADN metyltransferaza. Cac chét e ché histon deaxetylaza bao
gém, vi du, vorinostat.

DPé diéu tri bénh ung thu va cac bénh ting sinh khdc, cac hop chét theo sdng ché ¢6
thé duoc st dung két hop v6i cac chét hoa tri lidu, céc chit chii van hodc céc chét dbi khang
ctia thu thé nhén, hodc céc chit chdng ting sinh khac. Céc hop chét theo sang ché ciing ¢
thé dugc st dung két hop véi liéu phdp y hoc nhu ph?lu thuét hodc xa tri, vi du, chiéu xa
tia gama, xa tri béng chum tia notron, xa tri br?mg chum tia, liéu phap proton, cén xa tri, cac
chit déng vi phong xa toan than. Céc vi du vé cac chit hoa tri liéu thich hop bao gom chat
bét ky trong s cac chit sau: abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol,
altretamin, anastrozol, arsenic frioxit, asparaginaza, -azaxitidin, bendamustin,
bevacizumab, bexaroten, bleomyxin, bortezombi, bortezomib, busulfan trong tinh mach,
busulfan ding dudng miéng, calusteron, capexitabin, carboplatin, carmustin, cetuximab,
chlorambuxil, cisplatin, cladribin, clofarabin, xyclophosphamit, cytarabin, dacarbazin,
dactinomyxin, dalteparin natri, dasatinib, daunorubixin, decitabin, denileukin, denileukin
diftitox, dexrazoxan, docetaxel, doxorubixin, dromostanolon propionat, eculizumab,
epirubixin, erlotinib, estramustin, etopozit phosphat, etopozit, exemestan, fentanyl xitrat,
filgrastim, floxuridin, fludarabin, florouraxil, fulvestrant, gefitinib, gemxitabin,
gemtuzumab ozogamixin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan,
idarubixin, ifosfamit, imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib ditosylat,
lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol, lomustin, meclorethamin,
megestrol axetat, melphalan, mercaptopurin, methotrexat, methoxsalen, mitomyxin C,
mitotan, mitoxantron, nandrolon phenpropionat, nelarabin, nofetumomab, oxaliplatin,
paclitaxel, pamidronat, panobinostat, panitumumab, pegaspargaza, pegfilgrastim,
pemetrexed dinatri, pentostatin, pipobroman, plicamyxin, procarbazin, quinacrin,
rasburicaza, rituximab, ruxolitinib, sorafenib, streptozoxin, sunitinib, sunitinib maleat,

tamoxifen, temozolomit, teniposide, testolacton, thalidomit, thioguanin, - thiotepa,

-54-



33645

topotecan, toremifen, tositumomab, trastuzumab, tretinoin, uraxil mustard, valrubixin,
vinblastin, vincristin, vinorelbin, vorinostat, va zoldronat.

Theo mdt sé phuwong 4n, cic thudc chéng ung thu sinh hoc, nhu cac khang thé va
cac thokin, c6 thé dugc két hop véi cac hop chét theo sang ché. Ngoai ra, cac thude didu
bién vi méi truong hodc cac phan tng mién dich c6 thé dwoc két hop v6i cac hop chét theo
sang ché. Céc vi du vé céc thube nay bao gdm céc khang thé khang Her2, cic khang thé
khang CD20, cac khang thé CTLA1, cac khang thé PD-1, cac khéng thé PDL1, va cac
thuéc mién dich tri liéu khac. o

Pé diéu tri bénh ung thu va cac bénh tang sinh khac, cac hop chét theo sang ché co
thé dugc st dung két hop vai cac liéu phép nham dich, bao g61n cic chét trc ché kinaza
JAK (Ruxolitinib, JAK1/2 bd sung va JAK1-chon loc), cac chét tre ché kinaza Pim, cac
chét rc ché kinaza TAM, cac chit e ché kinaza PI3 bao g61n cac chat e ché chon loc
PI3K-delta (vi du, INCB50797), PI3K-gama va PI3K phd rong, cdc chét e ché MEK, céc
chét e ché phu thudc Xyclin kinaza, cac chét trc ché BRAF, céc chit trc ché mTOR, céc
chét trc ché proteasom (Bortezomib, Carfilzomib), cac chét e ché HDAC (panobinostat,
vorinostat), cac chit e ché ADN metyl transferaza, dexamethason, cac chét e ché cac
thanh vién cua ho co dau cudi bd sung va bromo (vi du, cac chét (rc ché bromodomain hoic
cac chit e ché BET nhu INCB54329 va INCB57643), cac chit Gc ché FGFR (vi du,
INCB54828, INCB62079 va INCB63904) va céc chit tre ché indoleamin 2,3-dioxyaza (vi
du, epacadostat va GDC0919).

Dé diéu tri céc tinh trang tu mién va viém, hop chét theo sang ché co thé duoc cép
két hop véi corticosteroit nhu triamcinolon, dexamethason, fluocinolon, cortison,
prednisolon, hodc flumetholon.

P& diéu tri céc tinh trang tu mién va viém, hop chét theo séang ché ¢c6 thé duoc cép
két hop véi chét e ché mién dich nhu fluoxinolon axetonit (Retisert®), rimexolone (AL-
2178, Vexol, Alcon), hodc xyclosporin (Restasis®).

Pé diéu tri c4c tinh trang ty mién va viém, hop cht theo sang ché ¢6 thé duoc cép
két hop véi mot hodc nhiéu chét bd sung duoc chon tir Dehydrex™ (Holles Labs), Civamit
(Opko), natri hyaluronat (Vismed, Lantibio/TRB Chemedia), xyclosporin (ST-603, Sirion
Therapeutics), ARG101(T) (testosterone, Argentis), AGR1012(P) (Argentis), ecabet natri
(Senju-Ista), gefarnat (Santen), axit 15-(s)-hydroxyeicosatetracnoic (15(S)-HETE),
cevilemin, doxyxyclin (ALTY-0501, Alacrity), minoxyclin, iDestrin™ (NP5 0301,
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Nascent Pharmaceuticals), xyclosporin A (Nova22007, Novagali), oxytetraxyclin
(Duramyxin, MOLI1901, Lantibio), CF101 (2S, 38, 4R, 5R)-3, 4-dihydroxy-5-[6-[(3-
iodophenyl)metylamino]purin-9-yl]-N-metyl-oxolan-2-carbamyl, Can-Fite Biopharma),
voclosporin (LX212 hogc LX214, Lux Biosciences), ARG103 (Agentis), RX-10045 (chét
tuohg tu resolvin téng hop, Resolvyx), DYN15 (Dyanmis Therapeutics),b rivoglitazon
(DEO11, ‘Daiichi Sanko), TB4 (RegeneRx), OPH-01 (Ophtalmis Monaco), PCS101
(Pericor Science), REV1-31 (Evolutec), Lacritin (Senju), rebamipit (Otsuka-Novartis),
OT-551 (Othera), PAI-2 (University of Pennsylvania va Temple University), pilocarpin,
tacrolimus, pimecrolimus (AMS981, Novartis), loteprednol etabonat, rituximab,
diquafosol  tetranatri (INS365, Inspire), KLS-0611 (Kissei Pharmaceuticals),
dehydroepiandrosteron, anakinra, efalizumab, mycophenolat natri, etanrcept (Embrel®),
hydroxycloquin, NGX267 (TorreyPines Therapeutics), hodc thalidomit.

DPé diéu tri bénh thiéu mau bam sinh dang beta hodc bénh hf)ng cAu hinh liém, hop
chit theo sang ché c6 thé dugc cép két hop v6i mot hodc nhiu chét bd sung nhu Hydrea®
(hydroxyure).

Theo mot sb phwong 4n, hop chat theo sang ché ¢6 thé dugc cép két hop véi mot
hodc nhiéu chit duoc chon tir khang sinh, khang virut, khang nAm, thudc gdy té, cac chét
khéng viém bao gbm céc chét khang viém steroit va khong steroit, va cic chét khang di
tng. Céc vi du vé cic thudc thich hop bao gdm cdc aminoglycosit nhu amikaxin,
gentamyxin, tobramyxin, streptomyxin, netilmyxin, va kanamyxin; cac hop chat
floroquinolon nhu xiprofloxaxin, norfloxaxin, ofloxaxin, trovafloxaxin, lomefloxaxin,
levofloxaxin, va enoxaxin, naphtyridin; céac hop chit sulfonamit; polymyxin;
chloramphenicol; neomyxin; paramomyxin; colistimethat; baxitraxin, vancomyxin;
tetraxyclin; rifampin va cac dan xuit cua né ("rifampins"); xycloserin; beta-lactam;
cephalosporin; amphoterixin; fluconazol; fluxytosin; natamyxin; miconazol; ketoconazol;
corticosteroit; diclofenac; flurbiprofen; ketorolac; suprofen; cromolyn; lodoxamit;
levocabastin; naphazolin; antazolin; pheniramin; hodc khang sinh azalit.

Céc vi du khac vé cac chit, ma mot hodc nhiéu trong sb cac chét nay hop chét tc
ché LSD1 cling cé thé duogc két hop véi, bao gém: chat diéu tri bénh Alzheimer nhu
donepezil va rivastigmin; chét diéu tri bénh Parkinson nhu L-DOPA/carbidopa, entacapon,
ropinirol, pramipexol, bromocriptin, pergolit, trihexyphenidyl, va amantadin; chét dé diéu

tri bénh da xo cing (MS) nhu beta interferon (vi du, Avonex® va Rebif®), glatiramer
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axetat, va mitoxantron; chét diéu tri bénh suyén nhu albuterol va montelukast; chat dé diéu
tri bénh tdm than phan liét nhu zyprexa, risperdal, seroquel, va haloperidol; chit khing
viém nhu corticosteroit, nhu dexamethason hodc prednison, chét phong bé TNF, IL-1 RA,
azathioprin, xyclophosphamit, va sulfasalazin, chit diéu bién mién dich, bao g61n cac chét
ttc ché mién dich, nhu xyclosporin, tacrolimus, rapamyxin, mycophenolat mofetil,
interferon, corticosteroit, xyclophosphamit, azathioprin, va sulfasalazin; yéu t6 hudng than
kinh nhu céc chit tre ché axetylcholinesteaza, cac chét trc ché MAO, interferon, chit chdng
co giat, chét phong bé kénh ion, riluzol, hoic chét chéng bénh Parkinson; chit dé diéu tri
bénh tim mach nhu chét phong bé beta, chét uc ché ACE, adiuretic, nitrat, chit phong bé
kénh canxi, hodc statin; chit dé diéu tri bénh gan nhu corticosteroit, cholestyramin,
interferon, va chét chéng virut; chét dé diéu tri cac rdi loan v& méu nhu corticosteroit, chét
chéng bénh bach cAu, hodc yéu t§ sinh trudng; hodc chit dé diéu tri cac rdi loan thiéu hut
mién dich nhu gama globulin.

Céc hop chét theo sang ché c6 thé duoc st dung két hop véi mot hodce nhiéu chat
tc ché kiém tra diém mién dich. Cac chét e ché diém kiém so4t mién dich lay lam vi du
bao gdm céc chét e ché chdng lai cac phan t kiém tra diém nhu CD27, CD28, CD40,
CD122, CD96, CD73, CD47, 0X40, GITR, CSFIR, JAK, PI3K delta, PI3K gamma, TAM,
arginaza, CD137 (cling dugc biét 1a 4-1BB), ICOS, A2AR, B7-H3, B7-H4, BTLA, CTLA-
4, LAG3, TIM3, VISTA, PD-1, PD-L1 va PD-L2. Theo mot s6 phuong 4n, phan tu kiém
tra diém mién dich 12 phan tir kiém tra diém kich thich dugc chon tir CD27, CD28, CD40,
ICOS, OX40, GITR va CD137. Theo mét s phuong 4n, phan tit kiém tra diém mién dich
la phan tr kiém tra diém tc ché duoc chon tir A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
DO, KIR, LAG3, PD-1, TIM3, va VISTA. Theo mdt s phuong én, cac hop chat duoc dé
xuét & day co thé duoc st dung két hop véi mot hodc nhiéu chit dugc chon tir céc chét trc
ché KIR, cac chét ac ché TIGIT, céc chét trc ché LAIRI, céc chit tre ché CD160, céc chat
trc ché 2B4 va céc chét tic ché TGFR beta.

Theo mdt sé phuong an, chét tre ché phan tir kiém tra diém mién dich la khang thé
khang PD1, khang thé khang PD-L1, hodc khang thé khang CTLA-4.

Theo mdt s phuong 4n, chét e ché phan tir kiém tra diém mién dich 1a chét tc ché
PD-1, vi du, khang thé don dong khang PD-1. Theo mdt sb phwong 4n, khang thé don dong
khang PD-1 Ia nivolumab, pembrolizumab (cling duoc biét 1a MK-3475), pidilizumab,
SHR-1210, PDRO01, hoic AMP-224. Theo mdt sé phuong &n, khang thé don dong khang
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PD-1 la nivolumab hodc pembrolizumab. Theo mot s6 phuong 4n, khéng thé khang PD1
la pembrolizumab. Theo mot s6 phuong an, khang thé khang PD-1 1a SHR-1210.

Theo mdt sb phuong an, chét tic ché phan tir kiém tra diém mi&n dich 12 chét tc ché
PD-L1, vi du, khang thé don dong khéng PD-L1. Theo mot sé phuong 4n, khéng thé don
dong khang PD-L1 la BMS-935559, MEDI4736, MPDL3280A (cling dugc biét 1a
RG7446), hoic MSB0010718C. Theo mdt s phuong 4n, khang thé don dong khang PD-
.1 1a MPDL3280A hodc MEDI4736.

Theo mdt sb phuong 4n, chét tic ché phan ti kiém tra diém mién dich 12 chét rc ché
CTLA-4, vi du, khang thé khang CTLA-4. Theo mdt s6 phuong 4n, khéng thé khang
CTLA-4 la ipilimumab.

Theo mdt s6 phuong 4n, chét e ché phan tir kiém tra diém mi&n dich 1a chét tc ché
LAG3, vi du, khang thé khang LAG3.Theo mdt sé phuong 4n, khang thé khang LAG3 la
BMS-986016 hodac LAGS25.

Theo mdt s6 phuong 4n, chét tre ché phan tir kiém tra diém mién dich 1a chét trc ché
GITR, vi du, khang thé khang GITR.Theo mot sb phuong 4n, khang thé khéang GITR la
TRX518 hodc MK-4166.

Theo mét sd phuong 4n, chit trc ché phan tir kiém tra diém mién dich 12 chét tic ché
0X40, vi du, khang thé khang OX40 khang thé hoac protein dung hgp OX40L. Theo mot
s6 phuong 4n, khang thé khang OX40 1a MEDI0562. Theo mét s phuong 4n, protein dung
hop OX40L la MEDI6383.

Céc hop chit theo sang ché ¢6 thé duoc st dung két hop véi mot hode nhidu chat
dé didu tri bénh nhu bénh ung thw. Theo mot s& phuwong an, chét nay 1a chét alkyl héa, chat
trc ché proteasome, corticosteroit, hodc chit diéu bién mién dich. Céc vi du vé chét alkyl
hoa bao gdm xyclophosphamit (CY), melphalan (MEL), va bendamustin. Theo mot 5O
phuong an, chét trc ché proteasome la carfilzomib. Theo mot s6 phuong an, corticosteroit
nay la dexamethason (DEX). Theo mot s6 phuong an, chit didu bién mién dich la

lenalidomit (LEN) hodc pomalidomit (POM).

Cong thirc bao ché, dang bao ché va phuong thirc cap
Khi duge st dung lam duoc pham, cac hop chét theo sang ché c6 thé duge cap duéi
dang cac ché pham dugc. Cac ché phdm nay c6 thé duoc didu ché theo cach da dugce biét

rd trong linh vuc duoc pham, va c6 thé duoc cép theo nhiéu con duong khéac nhau, tiry
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thudc vao viée didu tri toan than hay khu tri dugc mong mudn va phu thude vao khu vuc
can duoc didu tri. Viée cip co thé 1a khu tra (bao gdm qua da, vao biéu bi, vao mit va vao
mang nhay bao gbm trong miii, phan phéi vao 4m dao hoic truc trang), vao phdi (vi du,
bang cach xong hit hodc bom phun bt hodc khi dung, bao gdm bing méy xong khi dung;
trong khi quan hodc trong miii), miéng hodc ngoai dudng ti€u hoa. Viéc cip ngoai duong
tiéu hoa bao gdm cép trong tinh mach, trong dong mach, dudi da, trong mang bung, trong
co hoic tiém hodc truyén; hodc cdp trong so néo, vi dy, cép trong tily mac hodc trong ndo
that. Viéc cép ngoai dudng tiéu héa co thé & dudi dang liéu tiém bolus duy nhét, hodc c6
thé, vi du, béng cach bom truyén lién tuc. Céc ché phém dugc va cong thue bao ché dé cép
khu tra ¢é bao g@)m cao dan chtra thudc thim qua da, thudc ma, thudc rira, thudc kem,
thude gel, thudc nho, thube dan, thude xit, thube dang long va thudc bot. Cac chét mang
dugc thong thuong, dung dich nude, bot hodc cac chét nén c6 dau, cac chat lam dic va cac
chét tuong tu co thé can thiét hodc dugc mong mubn.

Sang ché nay cling bao gdm cac ché pham duoc ma chira, dudi dang thanh phan
hoat tinh, hop chét theo sang ché hoic mudi duge dung cua chung, két hop v6i mot hodc
nhiéu chit mang dugc dung (ta4 dugc). Theo mot s6 phuong 4n, ché pham nay thich hop dé
cap khu tra. Dé bao ché cac ché phdm ciia séng ché, thanh phan hoat tinh thudng dugc tron
v6i ta duoc, duge lam lodng bang ta dugc hodc bao trong chit mang nhu vay dudi dang,
vi du, vién nang, t0i nho, gidy, hodc vat chira khéac. Khi td dugce dong duge dung lam chat
lam lo2ng, n6 co thé 1a vat liéu rén, ban ran, hodc 1ong, ma déng vai tro lam chét dan thude,
chit mang hodc moi truong cho thanh phén hoat tinh. Nhu vy, cac ché phdm c6 thé & dudi
dang vién nén, vién tron, bot, vién thoi, tui nho, vién nhén, cOn ngot, hoén dich, nhii dich,
dung dich, si ro, khi dung (nhu chét rin hodc trong mdi truong 1ong), thubc md chira, vi
du, 1én dén 10% trong lugng cua hop chét hoat tinh, c4c vién nang gelatin rdn hodc mém,
thubc dan, dung dich tiém vo tring, va bot dugc bao goi vo trung.

D& bao ché phéma hop chét hoat tinh ¢6 thé duogc nghién dé c6 duoc ¢ hat thich
hop trude khi két hop véi cac thanh phan khac. Néu hop chét hoat tinh vé co ban 1a khong
tan, n6 c6 thé duoc nghién dén c& hat nho hon 200 mesh. Néu hop chét hoat tinh vé co ban
tan trong nudc, ¢d hat co6 thé duoc diéu chinh béng cach nghién dé tao ra su phéan bd vé co
ban la ddng nhét trong ché pham, vi du, khoang 40 mesh.

Céc hop chit theo sang ché ¢6 thé duoc nghién bang cach st dung cac quy trinh

nghién di biet nhu nghién uét dé c6 duoc cd hat thich hop cho viéc bao che vién nén va
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cho céc dang ché phdm bat ky. Céc ché phdm hat min (hat c& nano) ctia cac hop chét theo
sang ché c6 thé duge diéu ché bang céc quy trinh da biét trong linh vuc nay, xem vi du
Cong bd don Quéc t& s6 WO 2002/000196.

Mot s6 vi du vé ta duoc thich hop bao g61n lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdm cdy keo, canxi phosphat, alginat, nhya tragacan, gelatin, canxi
silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, si r6, va metyl
xenluloza. Cac ché pham c6 thé con bao gém: cic chit bdi tron nhu d4 tan, magié stearat,
va dau khoang; cac chit 1am u6t; cac chit nhii hoa va tao hdn dich; céc chét bao quan nhu
metyl- va propylhydroxy-benzoat; cac chét 1am ngot; va céc chit tao huong vi. Cac ché
pham theo sdng ché ¢6 thé dugc bao ché sao cho c6 tac dung phong thich nhanh, kéo dai,
tri hodn thanh phan hoat tinh sau khi cép cho bénh nhanh bang cach st dung céc quy trinh
da biét trong linh vuc nay.

Céc ché phém 6 thé dugc bao ché duéi dang liéu don vi, mdi liéu chtra khoang tir
5 dén 1,000 mg (1 g), tot hon 1a khoang tir 100 mg dén 500 mg, trong thanh phén hoat tinh.
Thudt ngit "céc dang liéu don vi" dung dé chi cac don vi tach riéng vé mat vat 1y thich hop
lam cac lidu don vi cho cac ddi tuong 14 con ngudi, mdi don vi chirta luong dinh trudce vt
liéu hoat tinh dugc tinh toan dé tao ra tac dung diéu tri mong mudn, két hop véi ta duoc
dugc dung thich hop.

Hop chat hoat tinh ¢6 thé c6 hiéu qua & khoang lidu réng va néi chung duge cap véi
luong hitu hiéu vé mit duge hoc. Tuy nhién, can hiéu rﬁmg, lugng hop chét thuc su duoc
cép thuong s& duge xéc dinh béi bac s§, theo céc tinh hudng thich hop, bao gom diéu kién
can duoc diéu tri, tudi, trong luong co thé, va dap tng cta bénh nhén cu thé, do nghiém
trong cta hoi chirng cau bénh nhén, va cac yéu td tuong tu.

D& didu ché céac ché phém ran nhu vién nén, thanh phén hoat tinh chinh dugc tron
v6i ta duge dé tao ra tién ché pham chira hdn hop ddng nhit hop chit theo sang ché. Khi
d& clp dén céc tién ché pham nay dudi dang d6ng nhét, thanh phan hoat tinh thuong dugc
phan tan déu trong toan b ché pham dé tién ché phim c6 thé dugc chia nho nita mot cach
dé dang thanh cé4c dang liéu don vi hitu hiéu nhu nhau nhu vién nén, vién tron va vién
nang. Sau do, tién ché pham rén dugc chia nho tiép thanh cic dang lidu don vi c6 dang
duoc mo ta trén day chia ttr, vi dy, khodng tur 0,1 dén 1000 mg thanh phén hoat tinh theo

sang cheé.
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Vién nén hodc vién tron theo sang ché ¢6 thé duogc bao hodc cach khéac dugc tron dé
tao ra dang bao ché thuan tién cho tac dung kéo dai. Vi dy, vién nén hodc vién tron co thé
bao gdm thanh phén lidu bén trong va lidu bén ngoai, thanh phan lidu bén ngoai & dudi
dang v cta thanh phén liéu bén trong. Hai thanh phan nay c6 thé tach biét nhau bang 16p
rudt ma dung dé chiu duoc sy phan hiy trong da day va cho phép thanh phén bén trong di
quanguy&nv¢nvaoru@tﬂihoécphéngthﬂjlkéodéLPﬂﬂéuvﬁtHéukhécnhaucéthéduoc
s&dunglmnxﬁcléphoécvéboctm1ﬁongru©ucécvétﬁéunéybaogénnﬂﬁéuaxﬁpobqne
va cac hon hop cua axit polyme voi cac vat liéu nhu vay nhu nhua canh kién,_ ruou xetyl,
va xenluloza axetat.

Cac dang long trong do cac hop chit nay va céac ché pham theo séng ché ¢o thé duoc
két hop dé cip theo duong miéng hodc tiém bao gdm dung dich nu¢c dung dich, si rd c6
huong vi thich hgp, dung dich nuéc hodc hdn dich dau, va nhil dich c6 huong vi véi cac
dau dn dugc nhu dau hat bong, dau ving, dau dira, hodc dau lac, cling nhu con ngot va céc
chét din thubc dugce dung tuong tu.

Céc ché phdm dé xong hit hodc bom bao gbm dung dich va hdn dich duoc dung,
dungcﬁdjnuéchoaccécdungxn@ih&uco,hoéccéch@nlmq)cﬁachﬁng,véb@t.Cécché
ph&nlénghoécréncéthéchﬂatéduqcdugcdungﬂﬁchhqprﬁurduqcrnétééruén.Theo
mot sd phuong 4n, céc ché pham duoc cAp theo duong miéng hodc duong ho hap qua mili
dé c6 tac dung khu tri hodc toan than. Cac ché pham c6 thé tao khi dung bang cich st
dung cac khi tro. Dung dich duoc tao khi dung c6 thé duoc hit truc tiép tir dung cu xong
khi dung hodc dung cu x0ng khi dung cé thé duogc gén véi mit na dudng khi, hodc may
th¢ ap luc duong ngit quang. Cac ché phdm dung dich, hdn dich, hodc bot ¢6 thé dugc cap
theo dudng miéng hodc mii tir cac thiét bi ma phan phat ché pham theo cach thich hop.

Cécchéphénlkhutnicéthéchﬁarn@thoacrﬂﬁéuchétnmngthéngthu@ng.Theo
mot sd phuong 4n, thube m& c6 thé chira nude va mot hodc nhiéu chit mang ky nude dugc
chon tir, vi duy, parafin 18ng, polyoxyetylen alkyl ete, propylen glycol, vazolin tring, va cac
nhom tuong tu. Céc ché phim chit mang cua thudc kem c6 thé c6 thé dua trén nudc két
hop vai glyxerol va mot hodc nhidu thanh phan khéc, vi dy, glyxerinmonostearat, PEG-
glyxerinemonostearat va ruou xetylstearyl. Thubc gel c6 thé duoc bao ché bang cach su
dungruquimnnopylvanuéc,kéthgprn@tcéd1ﬂﬁchlun)véicécthmﬂlphénkhécvidu
nhu, glyxerol, hydroxyetyl xenluloza, va cdc nhém tuong tu. Theo mot s6 phuong 4n, céc

ché phim khu tré chira it nhat khodng 0,1, it nhat khoang 0,25, it nhat khoang 0.5, it nhat
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khoang 1, it nhat khoang 2, hoic it nhit khoang 5 % khéi luong hop chét theo sang ché.
Céc ché pham khu tra ¢ thé duogc bao goi mdt cach thich hop trong céac éng, vi dy, 100 g
ma tly y duoc gin kém véi cac huéng dan diu tri véi cac chi dan chon loc vi du, bénh vay
nén hodc tinh trang da khac.

Luong hop chit hoac ché phém duoc cép cho bénh nhan s& khac nhau phu thudc
vao thanh phan dugc cip, muc dich ctia viéc cap, nhu phong ngtra hodc diéu tri, tinh trang
cta bénh nhan, phuong thirc clp, va céac yéu t6 twong tu. Trong cac tmg dung diéu tri bénh,
céc ché phém 6 thé duoc cép cho bénh nhén da bi bénh véi lugng du dé chita hoic it nhit
chdm dut cac hoi chung ctia bénh hogc céc bién chimg cua bénh. Céc liéu hitu hiéu s& phu
thudc vao tinh trang bénh ciing nhu danh gia cta bac s§ y khoa phu thudc vao cac yéu td
nhu mirc dd nghiém trong cua bénh, tudi, trong lugng co thé va tinh trang téng thé cta
bénh nhan, va céc yéu tb twong tu.

Céac ché phém duoc cép cho bénh nhéan co thé & dudi dang céc ché phém duoc dung
duoc mo ta & trén. Céc ché phdm nay c6 thé duoc khir tring cdc ky thuat khr tring thong
thuong, hodc co thé dugc loc vo tring. Dung dich nude dung dich ¢6 thé duoc bao goi dé
str dung dudi dang duoc lam dong kho, ché phim duge lam dong kho két hop véi dung
dich chit mang trong nuée vo trung trude khi cép. Thong thuong, do pH cua cac ché pham
hop chét s& nim trong khoang tir 3 dén 11, tot hon nita 12 tir 5 dén 9 va tt hon nhét 1a tir 7
dén 8. Can phai hiéu rang viéc st dung ta duoc, chit mang, chat lam on dinh néu trén s&
din dén tao thanh mubi duge dung.

Liéu diéu tri ctia hop chét theo séng ché c6 thé khac nhau theo, vi du, viéc st dung
cu thé dé diéut tri, phuong thirc cap hop chét nay, strc khoe va tinh trang cia bénh nhén va
danh gié cta bac sy y khoa. Ty 1€ ndng do cua hop chét cta sang ché trong dugc pham c6
thé khac nhau phu thudc vao nhiéu yéu tbbao gém lidu, céc tinh chit héa hoc (vi dy, do ky
nuée), va duong cp. Vi dy, cdc hop chit theo sang ché c6 thé co thé duoc cung cap dudi
dang dung dich dém sinh ly trong nu6c chira khoang tir 0,1 dén 10% khdi lwong/thé tich
cta hop chat dé cip ngoai dudng tieu hoa. Mot s6 khoéng liéu dién hinh ndm trong khoang
tor 1 ng/kg dén 1 g/kg trong lugng co thé mot ngay. Theo mot s6 phuong 4n, khoang lidu
nam trong khoang tir 0,01 mg/kg dén 100 mg/kg trong lugng co thé mot ngay. Liéu nay c6
thé phu thudc vao céac bién t6 nhu loai va mirc do tién trién cua bénh hoidc roi loan, tinh
trang strc khoe téng thé ctia bénh nhéan cu thé, do hiéu nghiém sinh hoc tuong ddi cua hop

chit duoc chon, ché pham ta duge, va duong cap. Cac licu hitu hi€u co thé duoc ngoai suy
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tr cac duong cong dép Ung liéu nhan duoc tir cdc hé thtt nghiém in vitro hodc md hinh
dong vat.

Céc ché pham cua sang ché 6 thé con bao gdm mot hodc nhiu dugc chét bd sung
nhu hop chét hoa tri liéu, steroit, hop chét khéang viém, hodc chit trc ché mién dich, cac vi
du vé céc chét nay dugc ligt ké trén day.

- Céc hop chit theo séng ché c6 thé duge cung cép vé6i hodc st dung két hop véi chan
doan kém theo. Nhu dugc st dung ¢ day, thudt ngit “chan doan kém theo” dung dé chi
thiét bi chdn doan hitu ich cho viéc xdc dinh murc an toan va vig¢c su dung hitu hiéu chét
diéu tri. Vi du, chén doan kem theo c6 thé duoc st dung dé tuy chinh lidu chét diéu tri cho
d6i tuong da cho, nhan biét nhém dén sd thich hop dé diéu tri, hodc nhan biét ai khong nén

tiép nhan su diéu tri cu thé boi vi rai ro 1am ting tac dung phu nghiém trong.

Theo mot s6 phuong 4n, viéc chin dodn kém theo dugc sit dung dé gidm sét dép
ung diéu tri & bénh nhan. Theo mot sb phuong an, viéc chin doan kém theo dugc st dung
dé nhan biét dbi tuong c6 kha nang nhan dugec loi ich tir hop chat hogic chat diéu tri da néu.
Theo mot sb phuong an, viéc chén doan kém theo dugc st dung dé nhan biét dbi tuong co
rii ro cao bi cac tac dung bét loi tir viec cép cht diéu tri, so véi chuén tham chiéu. Theo
mot s6 phuong an, viéc chin do4n kém theo 1a chin doan in vitro hodc cong cu chup anh
duogc chon tr danh sdch ciia FDA 1am rd va phé chudn cac thiét bi chdn doan kém theo.
Theo mot s& phuong 4n, viéc chan doan kém theo dugc chon tir danh sach thtt nghiém ma
dwoc 1am 18 hodc phé chudn béi Trung tAm nghién ciu Thiét bi va Strc khoe chan doan

phong xa (Center for Devices and Radiological Health).

Céc hop chit dugc danh diu va cac phuong phap thtr nghiém

Mot khia canh khéc cta sang ché dé cap dén cac hop chét dugc danh dau theo séng
ché (duoc danh diu bang ddng vi phong xa, duge danh d4u bang huynh quang, v.v...) ma
s& 1a hitu ich khong chi trong cac k¥ thudt hinh anh ma con trong cac thu nghiém, ca in
vitro va in vivo, dé dinh vi va dinh lugng LSD1 trong céac mau mo, bao gém nguoi, va dé
nhan dang céc phdi tir LSD1 bang cach tc ché su gén két ctia hop chét dugc danh dau. Do
{6, sang ché bao gdm céc thir nghiém LSD1 ma chira cac hop chat dugc danh déu nay.

Sang ché con bao gbém hop chit duoc danh déu bing ddng vi theo sang ché. Hop

chét "ddng vi" hodc "dugc danh du bang dong vi phong xa" 1a hop chét cua séang ché trong
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d6 mot hodc nhidu nguyén ti dugc thay thé hogc duoc thé boi nguyén ti c6 nguyén tir
luong hoic b khéi khac véi nguyén tir luong hodc s6 khdi thuong duge tim thdy trong tur
nhién (nghia 1a, c¢6 trong tu nhién). Cac ddng vi phong xa thich hop ma ¢ thé duoc két
hop vao cac hop chét theo sang ché bao gbdm nhung khong gidi han ¢ °H (ciling duoc viét
1a T cho triti), 1'C, 13C, 1C, N, BN, 50, 170, 130, F, 3, 3Cl, #*Br, 75Br, Br, 7B, 21,
124 125] y3 1311 Pdng vi phong xa ma duoc dua vao cic hop chat duge danh dau bang dong
vi phéng xa nay s€ phu thudc vao ing dung cu thé cua hop chat dugc danh d4u bang huynh
quang.

Cén phai hiéu rang " hop chét duoc danh ddu bang dong vi phong xa " hodc "hop
chét duoc danh dau" 1a hop chit ma bao gém it nhat mot df)ng vi phéng xa. Theo mot s6
phuong 4n dong vi phéng xa duge chon tir nhém bao gdm *H, "“C, 21, ¥S va 82Br. Theo
mot s& phuong an, hop chit ¢ 1, 2, hodc 3 nguyén tir doteri.

Séang ché c6 thé con bao gdm céc phuong phép tdng hop dé dua céac chét dong vi
phong xa vao céc hop chét theo sang ché. Cac phuong phap téng hop dé dwa cac chét dong
vi phong xa vao cac hop chét hitu co da duoc biét 5 trong linh vuc ndy, va chuyén gia c6
trinh do trung binh trong linh vyc nay s€ dé dang nhan ra rang cac phuong phap &p dung
cho céc hop chit theo sang ché nay.

Hop chét duge dénh d4u theo sang ché co thé duoc st dung trong thr nghiém sang
loc dé nhan dang/danh gia cac hop chét. Vi du, hop chat duge tong hop va nhan dang méi
(nghia la, hop chat thit nghiém) ma dugc danh déu ¢6 thé dugc danh gia kha nang gén két
ctia n6 voi LSDI bang cach gidm sét sy bién thién vé nong do ctia n6 khi cho tiép xtic v6i
LSD1, qua viéc theo ddi nguyén tir danh d4u. Vi du, hop chét thir nghiém (dugc danh dau)
c¢6 thé dugc danh gia kha ning ctia n6 lam giam mirc gén két ctia mot hop chét khac ma
duoc biét 14 gin két véi LSDI (nghia 13, hop chét chuin). Do do, kha ning ctia hop chat
thtt nghiém canh tranh v6i hop chit chudn dé lién két voi LSD1 truc tiép twong Gmg v6i i
luc gén két ctia n6. Nguoce lai, trong mot sb thur nghiém sang loc khéc, hop chit chuan duoc
danh d4u va cac hop chit thir nghiém khong dugce danh dAu. Do d6, ndéng do cta hop chat
chuén dugc danh d4u duoc theo ddi dé danh gia mrc do canh tranh gitta hop chét chuén
va hop chit thir nghiém, va nhu vy ai luc gin két tuong dbi ctia hop chét thtr nghiém dugc
xac dinh.

Sang ché s& duge mo ta chi tiét hon bang céc vi du cu thé. Céc vi du dudi day duoc

dua ra nhdm muc dich minh hoa, va khong nhim 1am gi¢i han sang ché theo cach bat ky.
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Céc chuyén gia c6 trinh d9 trung binh trong linh vuc nay s& dé dang nhén thay nhiéu thong
sékhéngtéihancéthéduqcthaydéihoactﬁéldéidécédugckétquévécobénlétuong
tu.Céchqpchét&ongphénviduthuclﬁénséngchérﬁgfduqcphwﬂﬁénlécécchétﬁcché
LSD1 nhu dugc mo ta dudi day.

Vi du thue hién sang ché

Céac quy trinh thi nghiém v& céc hop chat theo séng ché duoc dua ra duéi day. Céc
quy trinh tinh sach LC-MS didu ché cho mot s6 hop chét dugc diéu ché dugc thuc hién
trén cac hé cit phan doan truc tiép khdi lwong Waters. Viéc cai dit, quy trinh thuong quy,
va phén mém kiém tra d& van hanh céc hé thdng nay da dugc mo ta chi tiét trong tai liéu
nay. Xem vi du “Two-Pump At Column Dilution Configuration for Preparative LC-MS~,
K. Blom, J. Combi. Chem., 4, 295 (2002); “Optimizing Preparative LC-MS Configurations
and Methods for Parallel Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G.
Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); va "Preparative LC-MS
Purification: Improved Compound Specific Method Optimization", K. Blom, B. Glass, R.
SpmksﬂA.Conﬂm,J.Conﬂﬁ.ChenL,6,874-883(2004).Céchqpchétduqctédlnaythéng
thuomg duoc cho chay séc ky 16ng phd khdi (LCMS) phén tich dé kiém tra do tinh khiét
trong céc didu kién sau: Thiét bi; Agilent 1100 series, LC/MSD, Cot: CisWaters Sunfire™
¢ hat Spm, 2,1 x 5,0 mm, Dém: pha dong A: TFA 0,025% trong nudc va pha dong B:
axetonitril; gradien B tir 2% dén 80% trong 3 phtt voi tdc d6 dong 1a 2,0 mL/phut.

Mot s6 hop chét duoc diéu ché nay ciing dugc tach ¢ muc diéu ché boi sic ky 1ong
hiéu nang cao pha dao (RP-HPLC) v6i thiét bi do MS hodc séc ky nhanh (silica gel) nhu
duoc chi ra trong phan Cac vi du thuc hién sang ché. Céc diéu kién cot sic ky 16ng hiéu
nang cao pha dao diéu ché dién hinh (RP-HPLC) 1a nhu sau:

Cac quy trinh tinh ché & pH = 2: C13 Waters Sunfire™ c¢& hat 5 pm, kich thuéce cot
19 x 100 mm, rira giai bing pha dong A: TFA 0,1% (axit trifloroaxetic) trong nugc va pha
dong B: axetonitril; van tde dong 1a 30 mL/phut, gradien phan tach dugc tdi wu hoa cho
1n6ihgpchétbéngcédlykdungquytﬂnhthuéngquyT%iuuhéaPhuongphaaCuthécho
Hop chét nhu dugc md ta trong tai liéu ndy [xem "Preparative LCMS Purification:
Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A.
Combs, J. Comb. Chem., 6, 874-883 (2004)]. Thong thuodng, tdc d6 dong dugc st dung
véi cot 30 x 100 mm 1a 60 mL/pht.
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Céac quy trinh tinh ché & pH = 10: C1s Waters XBridge ¢ hat 5 pm, kich thudc cot
19 x 100 mm, rira giai bang pha dong A: NH4OH 0,15% trong nudc va pha dong B:
axetonitril; van tdc dong 1a 30 mL/phit, gradien phan tach dugc t61 wu hoéa cho mdi hop
chét bang cach st dung quy trinh thudng quy Téi wu hoa Phuwong phap Cu thé cho Hop
chit nhu dugc md ta trong tai liéu nay [xem "Preparative LCMS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Comb. Chem., 6, 874-883 (2004)]. Thong thuong, tbc d6 dong duge st dung vé6i ¢ot 30 x
100 mm la 60 mL/phut.
Cac vi du thuc hién sang ché
Vidul
4-(8-(4-metylphenyl)-5-{[(3R)-1-metylpiperidin-3-ylJmetoxy}imidazo[ 1,2-c]pyrimidin-
7-yl)benzonitril

Budce 1: 4-(6-amino-2-metoxypyrimidin-4-yl)benzonitril
NC
| N\YO\
~N
NH,

Thém diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi (170
mg, 0,24 mmol) vao hdn hgp chira 6-clo-2-metoxypyrimidin-4-amin (Ark Pharm, cat# AK-
25131: 1,3 g, 8,0 mmol), axit (4-xyanophenyl)boronic (1,41 g, 9,60 mmol) va natri
cacbonat (1,7 g, 16 mmol) trong 1,4-dioxan (15 mL) va nuéc (5 mL). X4 khi nito vao hon
hop phan Ung sau do khudy & 95 °C qua dém. Lam mat hdn hop phan tng dén nhiét do
trong phong sau dé thém nuée (20 mL) vao. Gom két tha thu dugc bang cach loc sau d6
lam kho thu dugc san phdm mong muén (1,7 g, 94 %), duogc st dung trong budc tiép theo
ma khong can tinh ché thém. LC-MS tinh cho C12HnN4O (M+H)": m/z = 227,1; tim dugc
227,1.

Budc 2: 4-(6-amino-5-brom-2-metoxypyrimidin-4-yl)benzonitril
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NC

NH,

Thém N-Bromsucxinimit (1,3 g, 7,5 mmol) vao dung dich chtra 4-(6-amino-2-
metoxypyrimidin-4-yl)benzonitril (1,7 g, 7,5 mmol) trong dimetyl sulfoxit (15
mL)/axetonitril (8§ mL)/nuéce (0,5 mL) &0 °C. Khudy hén hop thu duge ¢ 0 °C trong 2 gio
sau d6 thém nudce (25 mL) vao. Gom két tia thu dugc bing cach loc sau d6 1am kho thu
duoc san pham mong mudn (2,1 g, 92 %), dugc st dung trong budc tiép theo ma khong

can tinh ché thém. LC-MS tinh cho C12H1oBrNsO (M+H)": m/z = 305,0; tim dugc 305.,0.

Bude 3: 4-(8-brom-5-hydroxyimidazo[1,2-¢]pyrimidin-7-yl)benzonitril
NC
l N\\IL/OH
Br { \/7

Thém cloaxetaldehyt (7 M trong nudc, 6 mL, 42 mmol) vao hdn hop chtra 4-(6-
amino-5-brom-2-metoxypyrimidin-4-yl)benzonitril (1,5 g, 4,9 mmol) trong rugu
isopropylic (15 mL). Khuéy hén hop thu dugc & 110 °C trong 4 gio sau d6 lam mat dén
nhiét do trong phong va ¢6. Tén nho phin cin ciing véi etyl axetat thu duge san pham
mong mudn 12 mudi ctia HCI (1,3 g, 84 %), dugc st dung trong budc tiép theo ma khong

can tinh ché thém. LC-MS tinh cho C13HgBrNsO (M+H)": m/z = 315,0; tim dugc 315,1.

Buée 4: 4-(8-brom-5-cloimidazo[ 1,2-c]pyrimidin-7-yl)benzonitril
NC

Br [\\l \/7
Thém phosphoryl clorua (12 mL, 130 mmol) vao hdn hop chia 4-(8-brom-5-
hydroxyimidazo[ 1,2-c]pyrimidin-7-yl)benzonitril (1,0 g, 3,2 mmol) trong axetonitril (12
mL). Khudy hdn hop thu duge & 110 °C qua dém sau d6 lam mat dén nhiét do trong phong

va ¢d. Hoa tan phan cin trong metylen clorua sau do rira bang dung dich NaHCO3 béo hoa,
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nude va nude mudi. Lam kho 16p hitu co trén NazSO4, loc va ¢d. Tinh ché phén cin bang
sic ky nhanh trén cdt silica gel rira giai bing EtOAc 0 dén 30 %/DCM thu dugc san pham
mong mubn (0,68 g, 64 %). LC-MS tinh cho C13H7BrCINs (M+H)": m/z =333,0; tim duoc
333,0.

Bude 5: tert-butyl (3R)-3-({[8-brom-7-(4-xyanophenyl)imidazo[1,2-c]pyrimidin-5-
yl]oxy }methyl)piperidin-1-carboxylat

NC
N O\\\v(]\JBOC
T

N
Br [\\] \/7

Thém natri hydrua (49 mg, 1,2 mmol) vao dung dich chta tert-butyl (3R)-3-
(hydroxymetyl)piperidin-1-carboxylat (D-L Chiral Chemicals, catfLAC-B-393: 260 mg,
1,2 mmol) trong N,N-dimetylformamit (3 mL) ¢ 0 °C. Khuéy hdn hop thu duge ¢ nhiét do
trong phong trong 20 phut sau d6 thém vao hén dich chtra 4-(8-brom-5-cloimidazo[1,2-
c]pyrimidin-7-yl)benzonitril (370 mg, 1,1 mmol) trong N,N-dimetylformamit (3 mL) 6 0
°C. Khudy hén hop thu dugc & nhiét do trong phong trong 1 gi¢ sau d6 dép tit bang nudc
va chiét bang etyl axetat. Rira céc chét chiét thu duoc bang NaHCO3 bdo hoa, nude va nudce
muédi. Lam khé 16p hitu co trén NasSOs, loc va ¢o. Tinh ché phan can bing sic ky nhanh
trén cot silica gel rira giai bang EtOAc 0 dén 40 %/DCM thu duoc san pham mong mubn
(0,52 g, 91 %). LC-MS tinh cho C24H27BrNsO3 (M+H)™: m/z = 512,1; tim dugc 512,1.

Buéc 6: 4-{8-brom-5-[(3R)-piperidin-3-ylmetoxy]imidazo[ 1,2-c]pyrimidin-7-

\J

Thém hydro clorua 4,0 M trong dioxan (3 mL, 12 mmol) vao dung dich chtra tert-

yl}benzonitril hydroclorua

butyl (3R)-3-({[8-brom-7-(4-xyanophenyl)imidazo[1,2-c]pyrimidin-5-
yl]oxy ymetyl)piperidin-1-carboxylat (0,52 g, 1,0 mmol) trong metylen clorua (2 mL).
Khuéy hon hop thu dugc ¢ nhiét d6 trong phong trong 30 phut sau d6 ¢o. Phan can duoc
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su dung trong budc tiép theo ma khong can tinh ché thém. LC-MS tinh cho C19H9BrNsO
(M+H)": m/z =412,1; tim dugc 412,1.

Buéc 7: 4-(8-brom-5-{[(3R)-1-methylpiperidin-3-yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-

NC
N O\\“‘G\l\
L

Br I\\j\/7

Thém formaldehyt 7,0 M trong nuéc (2 mL, 14 mmol) vao hdn hop chira 4-{8-

yl)benzonitril

brom-5-[(3R)-piperidin-3-ylmetoxy]imidazo[ 1,2-c]pyrimidin-7-yl} benzonitril
hydroclorua (400 mg, 0,89 mmol) va N,N-diisopropyletylamin (310 pL, 1,8 mmol) trong
metylen clorua (8§ mL). Khudy hdn hop thu dugc & nhiét do trong phong trong 30 phit sau
d6 thém natri triaxetoxyborohydrua (380 mg, 1,8 mmol) vao. Khudy hdn hop phan tng &
nhiét do trong phong trong 1 gid sau d6 pha lodng bing metylen clorua, rtra bing NaOH 1
N, nuéc va nude mudi. Lam khd 16p hitu co trén NaxSOs, loc va co. Tinh ché phan cin
bing séc ky nhanh trén cot silica gel rira giai bang MeOH 0 dén 10 %/DCM thu dugc san
phidm mong mudn (0,35 g, 92 %). LC-MS tinh cho CaoH21BrNsO (M+H)": m/z = 426,1;
tim duoc 426,1.

Buée 8: 4-(8-(4-methylphenyl)-5-{[(3R)-1-methylpiperidin-3-ylJmetoxy }imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril

Déu tién xa khi nito vao hdn hop gém axit (4-metylphenyl) boronic (6,4 mg, 0,047
mmol),  4-(8-brom-5-{[(3R)-1-metylpiperidin-3-ylJmetoxy }imidazo[1,2-c]pyrimidin-7-
ylbenzonitril (10, mg, 0,023 mmol), natri cacbonat (7,5 mg, 0,070 mmol), va diclo[1,1'-
bis(dixyclohexylphosphino)feroxen]paladi(Il) (1,8 mg, 0,0023 mmol) trong rugu tert-
butyl (0,1 mL) va nuéce (0,2 mL), sau d6 gia nhigt dén 105 °C va khudy trong 4 gio. Lam
mét hdn hop phan tng dén nhiét do trong phong sau d6 tinh ché bang HPLC diéu ché (pH
= 2, axetonitril/nudct+TFA) thu dugc san pham mong mudn 1a mudi TFA. LC-MS tinh cho

Ca7H2sNsO (M+H)": m/z = 438,2; tim duoc 438,2.
Vidu?2
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4-(8-(4-metylphenyl)-5-{[(3R)-1-metylpyrolidin-3-yl]metoxy }imidazo[ 1 ,2-c|pyrimidin-
7-yl)benzonitril

Budce 1: 4-(8-brom-5-{[(3R)-1-methylpyrolidin-3-yl]metoxy }imidazo[1,2-c] pyrimidin-7-

‘ N\\I\IJ/O\\\\'C
Br ,\\IJ

Hop chét nay dugc diéu ché bang cach str dung céc quy trinh twong tu duge mo ta

yl)benzonitril

NC

cho Vi du 1, Budc 1-7, véi tert-butyl (3R)-3-(hydroxymetyl)pyrolidin-1-carboxylat
(Synnovator, cat#PB00887) thay thé tert-butyl (3R)-3-(hydroxymetyl)piperidin-1-
carboxylat trong budc 5. Tinh ché san phdm tho bing sac ky nhanh trén cft silica gel rira
giai bang MeOH 0 dén 10 %/DCM thu duge san pham mong mubn. LC-MS tinh cho
C1oH19BrNsO (M+H)": m/z = 412,1; tim duoc 412,1.

Budc 2: 4—(8-(4-methy1phenyl)-5-{[(3R)-1—methylpyrolidin-3-yl]metoxy}imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril

X4 khi nito vao hdn hgp gdm axit (4-metylphenyl)boronic (23 mg, 0,17 mmol), 4-
(8-brom-5-{[(3R)-1-metylpyrolidin-3-ylJmetoxy }imidazo[ 1 ,2-c|pyrimidin-7-
yl)benzonitril (35 mg, 0,085 mmol), natri cacbonat (18 mg, 0,17 mmol), va diclo[1,1'-
bis(dixyclohexylphosphino)feroxen]paladi(Il) (6,4 mg, 0,0085 mmol) trong ruou tert-
butyl (0,5 mL) va nuéc (0,3 mL), sau d6 khudy & 105 °C trong 4 gio. Lam méat hdn hop
phan Gng dén nhiét do trong phong sau d6 tinh ché bing HPLC didu ché (pH = 2,
axetonitril/nuéc+TFA) thu duge san phim mong mudn 132 mubi TFA. LC-MS tinh cho

CasHaeNsO (M+H)*: m/z = 424,2; tim duoc 424,2.

Viduy3
4-(8-(6-metoxypyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3 -yl]Jmetoxy }imidazo[ 1,2-
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¢]pyrimidin-7-yl)benzonitril

MeO

Hop chét nay duoc didu ché bang céach sir dung céc quy trinh twong tu duoc mo ta

cho Vi du 1 ¢6 axit (6-metoxypyridin-3-yl)boronic (Aldrich, cat#637610) thay thé axit (4-

metylphenyl) boronic trong budc 8. Tinh ché san phdm bang HPLC didu ché (pH = 2,

axetonitril/nuéc+TFA) thu duge san pham mong mudn 12 mudi TFA. LC-MS tinh cho

CasHa7NsO2 (M+H)': m/z = 455,2; tim dugc 455,2. "TH NMR (500 MHz, DMSO) 6 8,09 —

8,04 (m, 2H), 7,83 — 7,78 (m, 2H), 7,73 - 7,71 (m, 1H), 7,66 (dd, J = 8,6, 2,5 Hz, 1H), 7,60

— 7,54 (m, 2H), 6,88 — 6,83 (m, 1H), 4,68 — 4,62 (m, 1H), 4,59 — 4,52 (m, 1H), 3,86 (s, 3H),

3,71 — 3,63 (m, 1H), 3,49 — 3,41 (m, 1H), 3,00 — 2,78 (m, 5H), 2,46 — 2,36 (m, 1H), 1,97 -
1,85 (m, 2H), 1,81 — 1,65 (m, 1H), 1,46 — 1,32 (m, 1H).

Vidu4
4-(8-[6-(dimetylamino)pyridin-3-y1]-5-{[(3R)-1-metylpiperidin-3-
ylJmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tw duge mo ta
cho Vi du 1 ¢6 [axit 6-(dimetylamino)pyridin-3-yl]boronic (Combi-Blocks, cat#FA-2296)
thay thé axit (4-metylphenyljboronic trong buéc 8. Tinh ché san pham bang HPLC diéu
ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham mong mudn 12 mudi TFA. LC-MS
tinh cho Ca7H30N70 (M+H)™: m/z = 468,3; tim dugc 468,2.

Vidus
4-[5-{[(3R)-1-metylpiperidin-3-yl]metoxy }-8-(6-pyrolidin-1 -ylpyridin-3-yl)imidazo[1,2-

¢]pyrimidin-7-yl]benzonitril
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Hop chét néy duoc didu ché bang cach st dung cac quy trinh tuong tu duge mo ta
cho Vi du 1 ¢6 2-pyrolidin-1-yl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
(Combi-Blocks, cat#PN-8695) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh
ché san pham biang HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham
mong mudn 14 mudi TFA. LC-MS tinh cho Ca9H3N70 (M+H)": m/z = 494,3; tim dugc
4943,

Vidu 6
4-(8-(1-metyl-2-0x0-2,3-dihydro-1H-indol-5-yl)-5-{[(3R)-1-metylpiperidin-3-
yljmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Budce 1: 1-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1 ,3-dihydro-2H-indol-

2-on

/

Xa khi nito vao hdn hop gébm 5-brom-1-metyl-1,3-dihydro-2H-indol-2-on
(Maybridge, cat #CC63010: 0,30 g, 1,3 mmol), 4,4,5,5,4'4',5',5'-octametyl-
[2,2']bi[[1,3,2]dioxaborolanyl] (500 mg, 2,0 mmol), [1,1'-
Bis(diphenylphosphino)feroxen]diclopaladi(Il) dugc tao phirc v6i diclometan (1:1) (50
mg, 0,07 mmol) va kali axetat (390 mg, 4,0 mmol) trong 1,4-dioxan (10 mL) sau do gia
nhiét & 90 °C qua dém. Lam mat hdn hop phan tng dén nhiét do trong phong sau dé cd.

Tinh ché phén cin bang sic ky nhanh trén cot silica gel rira giai bang EtOAc 0 dén 25

-72-



33645

%/céc hexan thu duge san phdm mong mudn. LC-MS tinh cho C1sH21BNOs (M+H)": m/z
=274.2; tim duoc 274,1.

Budc 2: 4-(8-(1-methyl-2-0x0-2,3-dihydro-1H-indol-5-y1)-5-{[(3R)-1-methylpiperidin-3-
yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh trong tu dugc mo ta
cho Vi du 1 ¢6 l-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-dihydro-2H-
indol-2-on (dugc diéu ché trong Budc 1) thay thé axit (4-metylphenyl)boronic trong budc
8. Tinh ché san phim bang HPLC didu ché (pH = 2, axetonitril/nuGc+TFA) thu duoc san
phim mong mudn 1a mubi TFA. LC-MS tinh cho CagH29NgO2 (M+H)": m/z = 493,2; tim
duoc 493,2.

Vidu?7
4-(8-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)-1 -metylpiperidin-3-
ylJmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril

Bude 1: 6-brom-3-methyl-1,3-benzoxazol-2(3H)-on
o—ﬂ/oj@/Br
N

Hoén hop gém 6-brom-1,3-benzoxazol-2(3H)-on (Aldrich, cat#697036: 0,32 g, 1,5
mmol), metyl iodua (0,28 mL, 4,5 mmol) va kali cacbonat (210 mg, 1,5 mmol) trong
axeton (3 mL) dugc gia nhiét dén 80 °C va khudy trong 3 gid. Lam mat hdn hop phéan
trng dén nhiét o trong phong sau do pha lodng bang nudc va chiét bang EtOAc. Céc dich
chiét da duogc gop lai duge lam kho trén Na2SOs, loc va co. Phén cin dugc st dung trong

buéc tiép theo ma khong cin tinh ché thém. LC-MS tinh cho CsH7BrNOs (M+H)™: m/z =
228,0; tim dugc 227,9.

Budce 2: 3-methy1-6-(4,4,5,5-tetramethyl-1,3,2-di0xaborolan-2-yl)-1,3—benzoxazol—2(3H)-

on
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X4 khi nito vao hdn hop gém san phim thd thu duge tir Bude 1, 4,4,5,5,4'.4',5',5'-
octametyl-[2,2']bi[[1,3,2]dioxaborolanyl] (580 mg, 2,3 mmol), [1,1'"-
bis(diphenylphosphino)feroxen]diclopaladi(Il) duoc tao phirc véi diclometan (1:1) (60
mg, 0,08 mmol) va kali axetat (440 mg, 4,5 mmol) trong 1,4-dioxan (10 mL) sau d¢ gia
nhiét & 90 °C qua dém. Lam mét hon hop phan tmg dén nhiét do trong phong sau do co.
Tinh ché phan cin bing sdc ky nhanh trén cot silica gel rira giai bang EtOAc 0 dén 25
%/céc hexan thu duge san phim mong mudn. LC-MS tinh cho C14H1sBNOs (M+H)": m/z
=276,1; tim dugc 276,2.

Budc 3: 4-(8-(3-methyl-2-o0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)-1-
methylpiperidin-3-ylJmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach st dung céc quy trinh tuong tu duge mo ta
cho Vi du I ¢o 3-metyl-6—(4,4,S,S-tetrametyl-1,3,2-di0xab0rolan—2-y1)-1,3-benzoxazol-
2(3H)-on (dugc didu ché trong Budc 2) thay thé axit (4-metylphenyl)boronic trong budc
8. Tinh ché san phim bang HPLC diéu ché (pH = 2, axetonitril/nugc+TFA) thu dugc san
pham mong mudn 13 mubi TFA. LC-MS tinh cho CasH27N6O3 (M+H)™: m/z = 495,2; tim
duoc 495,2. 'TH NMR (500 MHz, DMSO) & 8,07 (d, J = 1,4 Hz, 1H), 7,75 (d, ] = 8,5 Hz,
2H), 7,71 (d, J = 1,4 Hz, 1H), 7,57 — 7,52 (m, 2H), 7,36 (d, ] = 1,4 Hz, 1H), 7,21 (d, ] =
8,1 Hz, 1H), 7,06 (dd, T = 8,1, 1,5 Hz, 1H), 4,68 — 4,62 (m, 1H), 4,59 —4,52 (m, 1H), 3,70
~3,62 (m, 1H), 3,47 — 3,40 (m, 1H), 3,35 (s, 3H), 3,00 — 2,77 (m, 5H), 2,46 — 2,37 (m, 1H),
1,97 — 1,85 (m, 2H), 1,82 — 1,67 (m, 1H), 1,45 — 1,32 (m, 1H).

Vidu 8

4-(8-(1-metyl-1H-indazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-yl|metoxy }imidazo[ 1,2-
¢]pyrimidin-7-yl)benzonitril
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Hop chét nay duoc diéu ché bang cach st dung céc quy trinh tuong ty dugc mo ta
cho Vidu 1 ¢6 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol (Adv
ChemBlocks, cat#C-2063) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché
san phdm bang HPLC didu ché (pH = 2, axetonitril/nu¢c+TFA) thu dugc san phdm mong
mudn 1a mudi TFA. LC-MS tinh cho CagH2sN7O (M+H)": m/z = 478,2; tim duoc 478,2.

Vidu9
4-(8-{4-[(4-metylpiperazin-1-yl)metyl]phenyl}-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy}imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chit nay duoc didu ché bang cach st dung céc quy trinh tuong tu duge mo ta
cho Vi du I ¢6 1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzyl]piperazin
(Combi-Blocks, cat#PN-8801) thay thé axit (4-metylphenyl)boronic trong buéc 8. Tinh ché
hén hop phan tng bang HPLC didu ché (pH = 10, axetonitril/nuéc+NH4OH) thu dugc san
phim mong mudn. LC-MS tinh cho C3,H3sN70 (M+H)*: m/z = 536,3; tim dugc 536,3.

Vidu 10
4-(8-{4-[2-(4-metylpiperazin-1-yl)-2-oxoetyl]phenyl}-5-{[(3R)-1-metylpiperidin-3-
yljmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

_N

Hop chét nay duoc didu ché bang cach str dung cc quy trinh twong tw duge mo ta
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cho Vidu 1 ¢6 1-metyl-4-{[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)phenyl]axetyl }piperazin (Combi-Blocks, cat#PN-6945) thay thé axit (4-
metylphenyl)boronic trong buée 8. Tinh ché hdn hop phan tmg bang HPLC diéu ché (pH
= 10, axetonitril/nu¢c+NH4OH) thu dugce san phim mong mudn. LC-MS tinh cho
C33H3sN702 (M+H)": m/z = 564,3; tim duoc 564,3.

Vidull
4-{5-{[(3R)-1-metylpiperidin-3-ylJmetoxy } -8-[4-(2-morpholin-4-
yletyl)phenyl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril

Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong ty dugc mo ta
cho Vi du 1 ¢6 axit [4-(2-morpholin-4-yletyl)phenyl]boronic (Combi-Blocks, cat#BB-
5640) thay thé axit (4-metylphenyl)boronic trong buéc 8. Tinh ché hon hop phan tng
bang HPLC diéu ché (pH = 10, axetonitril/nedc+NH4OH) thu dugc san phim mong
mudn. LC-MS tinh cho C3yH37NO2 (M+H)*: m/z = 537,3; tim dugc 537,3.

Vidu 12
4-{5-{[(3R)-1-metylpiperidin-3-yl]metoxy }-8- [4-(morpholin-4-
ylmetyl)phenyl]imidazo[1,2-c] pyrimidin-7-yl}benzonitril

Buéc 1: 4-(8-(4-formylphenyl)-5-{[(3R)-1 -methylpiperidin-3-yl]metoxy }imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril
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Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tw dugc md ta
cho Vi du 1 ¢6 axit (4-formylphenyl)boronic (Aldrich, cat#431966) thay thé axit (4-
metylphenyl)boronic trong budc 8. Tinh ché hén hop phéan tng bang sic ky nhanh trén
oot silica gel rira giai bing MeOH 0 dén 10 %/DCM thu duge san phim mong muon. LC-
MS tinh cho C27Ha6NsO2 (M+H)™: m/z = 452,2; tim dugc 452,2.

Buéce 2: 4-{5-{[(3R)-1-methylpiperidin-3-ylJmetoxy } -8-[4-(morpholin-4-
ylmethyl)phenyl]imidazo[1,2-¢]pyrimidin-7-yl}benzonitril

Khudy hén hop gdm  4-(8-(4-formylphenyl)-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril (9,0 mg, 0,020 mmol) va morpholin
(20 uL, 0,2 mmol) trong metylen clorua (1 mL) ¢ nhiét d§ trong phong trong 15 phut sau
d6 thém natri triaxetoxyborohydrua (9,0 mg, 0,043 mmol) vao. Khuéy hdn hgp thu duoc &
nhiét do trong phong trong 2 gio sau d6 dap tit phan tng bang dung dich NaHCO; bdo hoa
va chiét bang DCM. Cac dich chiét da duoc gp lai dugc 1am kho trén NaaSO4 va c6. Tinh
ché phan cin bang HPLC diéu ché (pH = 10, axetonitril/nuéc+NH4OH) thu dugc san pham
mong mudn. LC-MS tinh cho C31H3sNgO2 (M+H)*: m/z = 523,3; tim dugc 523,2.

Vidu 13
(3S)-1-[4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3 -ylJmetoxy}imidazo[1,2-
¢]pyrimidin-8-yl)benzyl]pyrolidin-3-carbonitril

Hop chét nay duoc didu ché bang cach st dung céac quy trinh twong tu duge mo ta
cho Vi du 12 véi (3S)-pyrolidin-3-carbonitril hydroclorua (Tyger, cat#C90004) thay thé
morpholin trong buéc 2. Tinh ché hdn hop phan g bing HPLC diéu ché (pH = 10,
axetonitril/nuéc+NH4sOH) thu dugc san phim mong mubn. LC-MS tinh cho C3H3N7O
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(M+H)": m/z = 532,3; tim dugc 532,3.

Vidu 14
4-(8-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]Joxazin-7-yl)-5-{[(3R)-1 -metylpiperidin-
3-yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Budce 1: 4-methyl-7-(4,4,5 ,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-

pyrido[3,2-b][1,4]oxazin
OJ§<
/
O SN B\O
Xy
[\ll N

Xa khi nito vao hdn hop gdm  7-brom-4-metyl-3,4-dihydro-2H-pyrido[3,2-
b][1,4]oxazin (Maybridge, cat#CC62010: 300 mg, 1 mmol), 4,4,5,5,4',4',5',5"-octametyl-
[2,2']bi[[1,3,2]dioxaborolanyl] (660 mg, 2,6 mmol), kali axetat (380 mg, 3,9 mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(I) dugc tao phirc vdi diclometan (1:1) (50 mg,
0,06 mmol) trong 1,4-dioxan (10 mL, 100 mmol) sau do6 gia nhiét dén 90 °C va khudy qua
dém. Lam mat hdn hop phén tng dén nhiét do trong phong sau do6 ¢6. Tinh ché phan cin
bing séc ky nhanh trén cot silica gel rira giai biang EtOAc 0 dén 40 %/DCM thu duge san
phim mong muén. LC-MS tinh cho C14H22BN2O3 (M+H)": m/z = 277,2; tim dugc 277,1.

Budc 2: 4-(8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-5-{[(SR)-1-
methylpiperidin-3-yl]jmetoxy }imidazo[1,2-c] pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach str dung cic quy trinh twong tu dugc mo ta
cho Vi du 1 co 4-metyl-7-(4,4,5,S-tetrametyl-l,3,2-dioxabor01an-2-yl)-3,4-dihydr0-2H-
pyrido[3,2-b][1,4]oxazin (dugc didu ché trong Budc 1) thay thé axit (4-
metylphenyl)boronic trong budc 8. Tinh ché hdn hop phan tng bang HPLC didu ché (pH
=2, axetonitril/nuéc+TFA) thu dugc san ph4dm mong mudn 12 mubi TFA. LC-MS tinh cho

CasH3oN70, M+H)*: m/z = 496,2; tim dugc 496,2.
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Vidu 15
4-(8-(4-metyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-7-yl)-5-{[(3R)- 1-metylpiperidin-3-
ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Budge 1: 4-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2H-1 ,4-benzoxazin-

3(4H)-on
98
eon

PN

Khudy hdn hop gdm 7-(4,4,5,5-tetrametyl-1,'3,2-dioxaborolan-Z-yl)-ZH-1,4-
benzoxazin-3(4H)-on (Combi-Blocks, cat{FM-4852: 0,54 g, 2,0 mmol), metyl iodua (0,18
ml, 2,9 mmol) va kali cacbonat (0,81 g, 5,9 mmol) trong N,N-dimetylformamit (8§ mL) ¢
nhiét do trong phong trong 3 gio sau d6 pha lodng bang nudc va chiét bang EtOAc. Céc
dich chiét da duoc gop lai duge lam kho trén NaxSOs, loc va cb. Phan cin duoc st dung
trong budc tiép theo ma khong cin tinh ché thém. LC-MS tinh cho CisH21BNO4 (M+H)™
m/z = 290,2; tim duoc 290,1.

Budc 2: 4-(8-(4-methy1-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-7-yl)-5-{[(3R)-1-
methylpiperidin-3-yljmetoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bing cach st dung cac quy trinh tuong tu duge md ta
cho Vi du 1 «¢o 4-mety]-7-(4,4,S,S—tetrametyl-1,3,Z-dioxaborolan—2-yl)-2H-1,4—
benzoxazin-3(4H)-on (dugc didu ché trong Budc 1) thay thé axit (4-metylphenyl)boronic
trong budc 8. Tinh ché hdn hop phan ung bang HPLC didu ché (pH = 2,
axetonitril/nuéc+TFA) thu duge san pham mong mudn 12 mubi TFA. LC-MS tinh cho

CaoH2oN6O3 (M+H)": m/z = 509,2; tim dugc 509,2.

Vidu 16
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4-{5-{[(3R)-1-metylpiperidin-3-ylJmetoxy } -8-[ 6-(2-oxopyrolidin-1 -yl)pyridin-3-
yl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tw dugc md ta
cho Vidulco 1-[5-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-Z-yl)pyridin-2-y1]pyrolidin-2-
on (JPM2 Pharma, cat#JPM2-00-744) thay thé axit (4-metylphenyl)boronic trong budc 8.
Tinh ché hdn hop phan tng bang HPLC didu ché (pH = 2, axetonitril/nuede+TFA) thu dugc
san phAm mong mudn 1a mudi TFA. LC-MS tinh cho C9H3N702 (M+H)™: m/z = 508,2;
tim duoc 508,2.

Vidu 17
4-(8-(1-metyl-1H-benzimidazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc diéu ché bang cach st dung cac quy trinh twong tu duge mo ta
cho Vi du 1 ¢6 axit (1-metyl-1H-benzimidazol-5-yl)boronic (Combi-Blocks, cat#FA-4841)
thay thé axit (4-metylphenyl)boronic trong buéc 8. Tinh ché hdn hop phan tng bang HPLC
didu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san pham mong mudn 1a mudi TFA.

LC-MS tinh cho CasHasN7O (M+H)™: m/z = 478,2; tim dugc 478,2.
Vidul8

4-(8-(1-metyl-1H-indazol-6-y1)-5-{[(3R)-1 -metylpiperidin-3-ylJmetoxy }imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril
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Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tu duoc mo ta
cho Vi du 1 ¢6 axit (1-metyl-1H-indazol-6-yl)boronic (Aldrich, cat#720798) thay thé axit
(4-metylphenyl)boronic trong buéc 8. Tinh ché hdn hop phan ting bing HPLC diéu ché
(pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong mudn 1a mubi TFA. LC-MS tinh
cho CasH2sN7O (M+H)": m/z =478,2; tim dugc 478,1.

Vidu 19
4-[5-{[(3R)-1-metylpiperidin-3-yl]metoxy } -8-(1-metyl-1H-pyrrolo[2,3-b]pyridin-5-
yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach sir dung cdc quy trinh twong tu dugc mo ta
cho Vi du 1 ¢o6 1-metyl-5—(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-yl)-1H-pyrrolo[2,3-
b]pyridin (AstaTech, cat#37406) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh
ché hdn hop phan tng bang HPLC diéu ché (pH = 2, axetonitril/nuge+TFA) thu duge san
phim mong mudn 12 mudi TFA. LC-MS tinh cho CagHasN7,O (M+H)": m/z = 478,2; tim
duoc 478,4.

Vi du 20
5-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-ylJmetoxy }imidazo[ 1,2-c]pyrimidin-
8-y1)-N,N-dimetyl-2,3-dihydro-1-benzofuran-2-carboxamit
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Budce 1: 5-brom-N,N-dimethyl-2,3-dihydro-1-benzofuran-2-carboxamit

o Br

Khuéy hdn hop gbm axit 5-brom-2,3-dihydro-1-benzofuran-2-carboxylic (0,50 g,
2,0 mmol), dimetylamin 2,0 M trong THF (4 mL, 8 mmol), benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflorophosphat (1,2 g, 2,7 mmol) trong metylen
clorua (4 mL) & nhiét do trong phong qua dém sau d6 c6. Tinh ché phan cin bang séc ky
nhanh trén cot silica gel rira giai bing EtOAc 0 dén 40 %/céc hexan thu dugc san pham

mong mudn (0,49 g, 88 %). LC-MS tinh cho C11H13BrNO> (M+H)": m/z=270,0; tim duoc
270,0.

Budc 2: N,N-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-2,3 -dihydro-1-

benzofuran-2-carboxamit

Q o
_N%—éjij/

Xa khi nito vao hdn hop gébm 5-brom-N,N-dimetyl-2,3-dihydro-1-benzofuran-2-
carboxamit (0,49 g, 1,8 mmol), 4.4,5,5,4',4',5',5'-Octametyl-
[2,2'bi[[1,3,2]dioxaborolanyl] (0,51 g, 2,0 mmol), kali axetat (0,44 g, 4,5 mmol) va [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(IT) dugc tao phirc v6i diclometan (1:1) (70 mg,
0,09 mmol) va 1,1'-Bis(diphenylphosphino)feroxen (50 mg, 0,09 mmol) trong 1,4-dioxan
(9,0 mL) sau do khudy & 100 °C trong 3 gid. Lam mat hén hop phan g dén nhiét do trong
phong va c6. Tinh ché phén cin bang sic ky nhanh trén cot silica gel rira giai bang EtOAc
0 dén 50 %/cac hexan thu dugc san phim mong mubn. LC-MS tinh cho C17H2sBNO;4
(M+H)": m/z = 318,2; tim duoc 318,1.

Budc 3: 5-(7-(4-xyanophenyl)-5-{[(3R)-1-methylpiperidin-3-ylJmetoxy }imidazo[ 1,2-
¢]pyrimidin-8-y1)-N,N-dimethyl-2,3-dihydro-1 -benzofuran-2-carboxamit

Hop chit nay duoc diéu ché bang cach st dung cac quy trinh twong tu duge mo ta
cho Vi du 1 véi N,N-dimetyl-S-(4,4,5,5—tetrametyl-1,3,2-dioxaborolan-Z—yl)—2,3-dihydro-

1-benzofuran-2-carboxamit (dwoc  didu ché trong Buéc 2) thay thé axit (4-
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metylphenyl)boronic trong buéc 8. Tinh ché hdn hop phan tng bang HPLC didu ché (pH
=2, axetonitril/nudc+TFA) thu duoc san pham mong mudn 12 mubi TFA. LC-MS tinh cho

C31H33N6O3 (M+H)*: m/z = 537,3; tim duoc 537,3.

Vidu2l
4-(8-[6-(dimetylamino)pyridin-3-yl]-5-{[(3R)-1-metylpyrolidin-3-
ylJmetoxy }imidazo[ 1 ,2-¢]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach sir dung cic quy trinh trong tu duge md ta
cho Vi du 2 ¢6 axit [6-(dimetylamino)pyridin-3-yl]boronic (Combi-Blocks, cat#FA-2296)
thay thé axit (4-metylphenyl)boronic trong budc 2. Tinh ché hdn hop phan tng bang HPLC
didu ché (pH = 10, axetonitril/nu¢c+NH4OH) thu dugc san phim mong mudn. LC-MS tinh
cho CasH2sN;O (M+H)": m/z = 454,2; tim dugc 454,2.

Vidu 22
4-[5-{[(3R)-1-metylpyrolidin-3-ylJmetoxy }-8-(6-pyrolidin-1 -ylpyridin-3-yl)imidazo[1,2-
¢]pyrimidin-7-yl]benzonitril

Hop chit nay duoc diéu ché bang cach sit dung cc quy trinh tuong tu duge md ta
cho Vi du 2 ¢6 2-pyrolidin-1-yl-5-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
(Combi-Blocks, cat#PN-8695) thay thé axit (4-metylphenyl)boronic trong bude 2. Tinh
ché hdn hop phan tng bang HPLC diéu ché (pH = 10, axetonitril/nuéc+NH4OH) thu duge
san pham mong mubn. LC-MS tinh cho CasH3oN70 (M+H)*: m/z = 480,3; tim dugc 480,3.

Vidu23
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4-(8-(1-metyl-2-0x0-2,3-dihydro- 1 H-indol-5-y1)-5-{[(3R)-1-metylpyrolidin-3-
ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chit nay duoc didu ché bang cach st dung céc quy trinh tvong tu duge mo ta
cho Vi du 2 ¢o 1-metyl-5-(4,4,5,5-tetramety1-1,3,2-dioxaborolan-2-y1)-1,3-dihydr0-2H-
indol-2-on (Vi du 6, Budc 1) thay thé axit (4-metylphenyl)boronic trong budc 2. Tinh ché
hdn hop phan tng bing HPLC diéu ché (pH = 10, axetonitril/nugc+NH4OH) thu duoc sin
pham mong mudn. LC-MS tinh cho CasHa7NsO2 (M+H)*: m/z = 479,2; tim dugc 479,2.

Vi du 24
4-(8-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-5-{[(SR)- 1-metylpyrolidin-
3-yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chit nay duoc didu ché bang cach st dung céc quy trinh tuong tu duge mo ta
cho Vi du 2 ¢co 4-mety1—7-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2--y1)-3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazin (Vi du 14, Budc 1) thay thé axit (4-metylphenyl)boronic trong
budc 2. Tinh ché hdn hop phan ting bing HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA)
thu duoc san phAm mong mudn 12 mudi TFA. LC-MS tinh cho C27H2sN702 (M+H)™: m/z
=482.2; tim duogc 482,2.

Vidu 25
4-(8-(1-metyl-1H-benzimidazol-5-y1)-5-{[(3R)-1-metylpyrolidin-3-
ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril



Hop chit nay duoc didu ché bang céach sir dung céc quy trinh twong tu dugc mo ta
cho Vi du 2 ¢6 axit (1-metyl-1H-benzimidazol-5-yl)boronic (Combi-Blocks, cat#FA-4841)
thay thé axit (4-metylphenyl)boronic trong buéc 2. Tinh ché hdn hop phan tng bang HPLC
didu ché (pH = 2, axetonitril/nugc+TFA) thu duge san phiam mong mudn 1a mudi TFA.

LC-MS tinh cho Ca7Ha6N70 (M+H)*: m/z = 464,2; tim duoc 464,2.

Vi du 26
4-(8-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)- I-metylpyrolidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach st dung céc quy trinh twong tu duge mo ta
cho Vi du 2 ¢6 3-mety1-6-(4,4,5,5-tetramety1-1,3,2-dioxaborolan-2-y1)-1,3-benzoxazol-
2(3H)-on (Vi du 7, Budc 2) thay thé axit (4-metylphenyl)boronic trong budc 2. Tinh ché
hdn hop phan Gng bang HPLC diéu ché (pH = 10, axetonitril/nuéc+NH4OH) thu dugc san
pham mong muén. LC-MS tinh cho C27H2sNsO3 (M+H)": m/z = 481,2; tim dugc 481,2.

Vidu 27
4-(8-(1-metyl-1H-indazol-5-y1)-5-{[(3R)-1-metylpyrolidin-3 -ylJmetoxy }imidazol[1,2-
¢]pyrimidin-7-yl)benzonitril
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tu duoc mo ta
cho Vi du 2 ¢6 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol (Adv
ChemBlocks, cat#C-2063) thay thé axit (4-metylphenyl)boronic trong buéc 2. Tinh ché
hén hop phan Gng bang HPLC diéu ché (pH = 10, axetonitril/nuéc+NH4OH) thu dugc san
phém mong muén. LC-MS tinh cho Ca7HaeN70 (M+H)": m/z = 464,2; tim dugc 464.3.

Vidu 28
4-[5-{[(3R)-1-metylpiperidin-3-ylJmetoxy }-8-(1-metyl- 1H-pyrazolo[3,4-b]pyridin-5-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tu duge mo ta
cho Vi du 1 ¢6 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-
b]pyridin (PharmaBlock, cat#PB02930) thay thé axit (4-metylphenyl)boronic trong budc
8. Tinh ché hdn hop tao thanh bing HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu
dugc san pham mong mudn 12 mudi TFA. LC-MS tinh cho C7H27NsO (M+H)": m/z =
479,2; tim dwoc 479,2. 'TH NMR (500 MHz, CD;0D) & 8,38 (d, J = 2,1 Hz, 1H), 8,34 (d,J
=20 Hz, 1H), 8,21 (d, ] = 1,9 Hz, 1H), 8,14 (s, 1H), 7,86 (d, ] = 1,8 Hz, 1H), 7,65 - 7,58
(m, 4H), 4,86 — 4,83 (m, 1H), 4,77 — 4,72 (m, 1H), 4,14 (s, 3H), 3,85 - 3,79 (m, 1H), 3,61
- 3,55 (m, 1H), 3,08 — 2,97 (m, 2H), 2,95 (s, 3H), 2,64 — 2,52 (m, 1H), 2,15 — 2,05 (m,
2H), 1,96 — 1,84 (m, 1H), 1,61 — 1,50 (m, 1H).

Vidu 29
4-[5-{[(3R)-1-etylpiperidin-3-ylJmetoxy }-8-(1-metyl- 1H-pyrazolo[3,4-b]pyridin-5-
yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril
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Bude 1: tert-butyl (3R)-3-({[7-(4-xyanophenyl)-8-(1-methyl-1H-pyrazolo[3,4-b]pyridin-
5-yl)imidazo[1,2-c]pyrimidin-5-yl]oxy}methyl)piperidin-1-carboxylat

Dau tién x4 khi nito vao hdn hop gém 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin (PharmaBlock, cat#PB02930: 127 mg,
0,492 mmol), tert-butyl (3R)-3-({[8-brom-7-(4-xyanophenyl)imidazo[1,2-c]pyrimidin-5-
yl]oxy }metyl)piperidin-1-carboxylat (dugc didu ché trong Vi du 1, Budc 5: 126 mg, 0,246
mmol), natri cacbonat (52,1 mg, 0,492 mmol), va diclo[1,1'-
bis(dixyclohexylphosphino)feroxen]paladi(Il) (19 mg, 0,024 mmol) trong rugu tert-butyl
(4 mL) va nuée (2 mL), sau do khudy va gia nhiét & 105 °C trong 2 gid. Lam mat hdn hop
phéan img dén nhiét do trong phong sau d6 pha lodng bing metylen clorua, rira bang dung
dich NaHCOs3 bdo hoa, nudc va nude mudi. Lam khé 16p hitu co trén NaxSOs4, loc va cd.
Tinh ché phin cin bing sic ky nhanh trén cdt silica gel rira giai bang MeOH 0 dén 10%
trong metylen clorua thu dugc san phiam mong muén (119 mg, 86%). LCMS tinh cho
C31H33N3O3 (M+H)*: m/z = 565,3; tim dugc 565,2

Budc 2: 4-{8-(1-methyl-1H-pyrazolo[3,4-b]pyridin-5-y1)-5-[(3R)-piperidin-3-

ylmetoxyJimidazo[1,2-c]pyrimidin-7-yl}benzonitril

Thém axit trifloroaxetic (50 pL) vao dung dich chta tert-butyl (3R)-3-({[7-(4-
xyanophenyl)-S—(l-metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[1,2-0]pyrimidin-5-
yl]oxy ymetyl)piperidin-1-carboxylat (29,5 mg, 0,0522 mmol) trong metylen clorua (100
ul). Khuéy hén hop phan mg tao thanh & nhiét d6 trong phong trong 30 phit sau do co.
Phén cin duge st dung trong budc tiép theo ma khong can tinh ché thém. LC-MS tinh cho

Ca6HasNgO (M+H)*: m/z = 465,2; tim dugc 465,2.
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Budce 3: 4-[5-{[(3R)-1-ethylpiperidin-3-ylJmetoxy }-8-(1-methyl-1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hoa tan san pham tho thu dugc tir Bude 2 trong metylen clorua (0,6 mL) sau do6
thém N,N-diisopropyletylamin (30 pL, 0,2 mmol) vao. Khudy hén hop thu dugce & nhiét
dd trong phong trong 10 phut sau d6 thém axetaldehyt (17 pL, 0,5 mmol) vao. Khudy hdn
hop tao thanh trong 30 phut sau d6 thém natri triaxetoxyborohydrua (30 mg, 0,2 mmol)
vao. Khudy hdn hop phan ung & nhiét d trong phong trong 2 gio sau d6 pha loang bing
MeOH va tinh ché bing HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san
phédm mong mubén 12 mudi TFA. LC-MS tinh cho CagHaoNsO (M+H)": m/z = 493,2; tim
dugce 493,3. 'TH NMR (500 MHz, CD3;0D) § 8,40 — 8,35 (m, 3H), 8,15 (s, 1H), 8,01 (d, J =
2,1 Hz, 1H), 7,66 — 7,60 (m, 4H), 4,93 — 4,88 (m, 1H), 4,83 — 4,77 (m, 1H), 4,14 (s, 3H),
3,91 — 3,83 (m, 1H), 3,69 — 3,60 (m, 1H), 3,30 — 3,22 (m, 2H), 3,06 — 2,91 (m, 2H), 2,72 —
2,59 (m, 1H), 2,17 — 2,07 (m, 2H), 2,02 — 1,88 (m, 1H), 1,67 — 1,55 (m, 1H), 1,39 (. J =
7,3 Hz, 3H).

Vidu 30
4-(8-[3-flo-4-(hydroxymetyl)-5-metylphenyl]-5-{[(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chat nay dugc didu ché bang cach st dung cc quy trinh trong tw duge mo ta
cho Vi du 6 v6i (4-brom-2-flo-6-metylphenyl)metanol (Oxchem, cat#AX8271172) thay
thé 5-brom-1-metyl-1,3-dihydro-2H-indol-2-on trong budc 1. Hon hop phan tmg dugc loc
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qua xelit, sau d6 ¢6. San pham thd dwoc st dung ma khong can tinh ché nita. LC-MS tinh

cho C14H19BFO,; (M+H-H20)": m/z = 249,1; tim dugc 249,1.

Budc 2: 4-(8-[3-ﬂ0-4-(hydroxymethy1)—5-methylphenyl]—S-{[(SR)-l-methylpiperidin-3-
ylJmetoxy}imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang céach st dung céc quy trinh twong tw dugc mo ta
cho Vi du 1 véi [2-ﬂo-6-mety1-4-(4,4,5,S-tetrametyl-1,3,2-di0xaborolan-2-
yl)phenyl|metanol thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn hop
tao thanh bang HPLC didu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong
mudn 12 mudi TFA. LC-MS tinh cho CosHaoFNsO, (M+H)": m/z = 486,2; tim dugc 486,2.
'H NMR (400 MHz, CD;0D) & 8,29 (d,J = 2,1 Hz, 1H), 7,95 (d,J = 2,1 Hz, 1H), 7,71 —
7,63 (m, 4H), 7,07 (s, 1H), 6,97 (d,J = 9,8 Hz, 1H), 4,86 — 4,83 (m, 2H, trung 14n véi pic
ctia H,0), 4,76 — 4,72 (m, 2H), 3,87 — 3,78 (m, 1H), 3,62 — 3,52 (m, 1H), 3,09 — 2,96 (m,
2H), 2,94 (s, 3H), 2,67 — 2,54 (m, 1H), 2,44 (s, 3H), 2,15 - 2,03 (m, 2H), 2,02 — 1,84 (m,
1H), 1,62 — 1,47 (m, 1H).

Vidu31
4-(8-[3-floro-4-(hydroxymetyl)phenyl]-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach st dung cc quy trinh trong tw duge mo ta
cho Vidu 1 véi axit 3-floro-4-hydroxymetylbenzenboronic (Combi-Blocks, cat# FA-4306)
thay thé axit (4-metylphenyl)boronic trong bude 8. Tinh ché hdn hop tao thanh bang HPLC
didu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong mudn 1 mubi TFA.

LC-MS tinh cho C27H27ENsO, (M+H)": m/z = 472,2; tim dugc 472,2.
Vidu 32
4-(8-[3,5-difloro-4-(hydroxymetyl)phenyl]-5-{[(3R)-1 -metylpiperidin-3-

ylmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh twong ty duge md ta
cho Vi du 1 v6i axit 3,5-difloro-4-(hydroxymetyl)phenylboronic (Combi-Blocks, cat# BB-
8390) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn hop tao thanh bang
HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu duoc san pham mong mudn 1a mudi

TFA. LC-MS tinh cho Ca7HasF2NsO2 (M+H)™: m/z = 490,2; tim dugc 490,2.

Vi du 33
4-15-{[(3R)-1-(2-xyanoetyl)piperidin-3-yl]metoxy }-8-(1-metyl- 1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Thém 1,8-diazabixyclo[5.4.0Jundec-7-en (9 pL, 0,06 mmol) vao dung dich chua 2-
propennitril (2,0 pL, 0,030 mmol) va 4-{8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)-5-
[(3R)—piperidin-3-ylmetoxy]imidazo[1,2-c]pyrimidin-7-yl}benzonitril (duge  diéu ché
trong Vi du 29, Buéce 2: 10 mg, 0,02 mmol) trong axetonitril (0,4 mL). Khudy hdn hop
phéan tng ¢ 80 °C trong 3 gio. Lam ngudi hdn hop phan g dén nhiét do trong phong, pha
lodng vGi metanol sau do6 tinh ché bang HPLC didu ché (pH = 2, axetonitril/nudc+TFA)
thu duoc san phim mong muén 1a mudi TFA. LC-MS tinh cho CasHagNoO (M+H)"™: m/z =
518,2; tim dugc 518,1.

Vi du 34

4-[5-{ [(3R)-1-(2-hydroxyetyl)piperidin-3-yl]metoxy}-8-(1-metyl- 1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[ 1 ,2-c]pyrimidin-7-yl]benzonitril
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Thém kali cacbonat (30 mg, 0,2 mmol) vao dung dich chira 4-{8-(1-metyl-1H-
pyrazolo[3,4-b]pyridin-3-yl)-5-[(3R)-piperidin-3-ylmetoxy] imidazo[1,2-c]pyrimidin-7-
yl}benzonitril (duoc diéu ché trong Vi du 29, Budc 2: 10 mg, 0,02 mmol) va 2-brometanol
(7 uL, 0,1 mmol) trong N,N-dimetylformamit (0,4 mL). Khuéy hdn hop phéan tmg ¢ 45 °C
trong 2 gi. Lam nguoi hon hop phan tng dén nhiét do trong phong, loc va tinh ché bang
HPLC didu ché (pH = 2, axetonitril/nu¢c+TFA) thu duge san phim mong mudn 12 mudi

TEA. LC-MS tinh cho CagHaoNgQy (M+H)™: m/z = 509,2; tim duoc 509,2.

Vidu 35
4-(8-[4-(hydroxymetyl)-3-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chat nay dugc diéu ché bang cach st dung céc quy trinh tvong ty dugc md ta
cho Vi du 1 ¢6 axit 4-hydroxymetyl-3-metylphenylboronic (Aurum Pharmatech, cat#B-
6677) thay thé axit (4-metylphenyl)boronic trong bude 8. Tinh ché hdn hop tao thanh bang
HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san phim mong mudn 12 mudi

TFA. LC-MS tinh cho CagHsoNsOs (M+H)*: m/z = 468,2; tim dugc 468,2.
Vi du 36

4-(8-[4-(hydroxymetyl)phenyl]-5-{[(3R)-1-metylpiperidin-3 -ylJmetoxy }imidazo[ 1,2~
¢]pyrimidin-7-yl)benzonitril
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Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong tuw duge mo ta
cho Vi du 1 véi axit 4-hydroxymetylbenzenboronic (Combi-Blocks, cat# BB-2317) thay
thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hén hop tao thanh bing HPLC diéu
ché (pH = 2, axetonitril/nuée+TFA) thu duge san phim mong mudn la mubi TFA. LC-MS
tinh cho C27H2sNsO2 (M+H)": m/z = 454,2; tim duogc 454,2.

Vidu 37
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-1H-pyrazolo[3,4-b] pyridin-5-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Buée 1: 4-{8-brom-5-[4-(dimethylamino)piperidin-1-yl]imidazo[1 ,2-c]pyrimidin-7-

NC N
el

yl}benzonitril

Thém N,N-dimetylpiperidin-4-amin (Alfa Aesar, cat#.20176: 0,51 mL, 3,6 mmol)
vao hén hop chia N,N-diisopropyletylamin (0,63 mL, 3,6 mmol) va 4-(8-brom-5-
cloimidazo[1,2-c]pyrimidin-7-yl)benzonitril (dugc didu ché trong Vi du 1, Budc 4: 600,
mg, 1,80 mmol) trong axetonitril (10 mL). Khuéy hdn hop phén tng tao thanh ¢ nhiét do
trong phong trong 1 gio sau d6 thém nude (80 mL) vao. Gom két taa thu duoc bang cach
loc sau d6 rira bang nudce va lam kho thu duge san phdm mong mudn (660 mg, 86 %), duoc
st dung trong budc tiép theo ma khong can tinh ché thém. LC-MS tinh cho CaoH2BrNs
(M+H)": m/z = 425,1; tim duoc 425,1.
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Budge 2: 4-[5-[4-(dimethylamino)piperidin-1-y1]-8-(1-methyl-1H-pyrazolo[3,4-b]pyridin-
5-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril

DAu tién xa khi nito vao hdn hop gém 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin (PharmaBlock, cat#PB02930: 366 mg,
1,41 mmol), 4-{8-brom-5-[4-(dimetylamino)piperidin-1-yl]imidazo[1,2-c]pyrimidin-7-
yl}benzonitril (300 mg, 0,71 mmol), natri cacbonat (150 mg, 1,41 mmol), va diclo[1,1'-
bis(dixyclohexylphosphino)feroxen]paladi(Il) (53 mg, 0,07 mmol) trong ruou tert-butyl
(10 mL) va nudc (6 mL), sau d6 gia nhiét dén 95 °C va khudy trong 3 gi. Lam mat hon
hop phén tng dén nhiét do trong phong sau d6 tinh ché bing HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu dugc san phim mong mudn 12 mudi TFA. LC-MS tinh cho
Ca7HasNo (M+H)*: m/z = 478,2; tim dugc 478,2. "H NMR (400 MHz, CDsOD) & 8,38 (d,
J=2,0 Hz, 1H), 8,33 (d, J =2,0 Hz, 1H), 8,18 (d, J = 2,1 Hz, 1H), 8,15 (s, 1H), 7,97 (d,J
=21 Hz, 1H), 7,67 — 7,57 (m, 4H), 4,43 — 4,33 (m, 2H), 4,14 (s, 3H), 3,69 — 3,57 (m, 1H),
3,41 — 3,32 (m, 2H), 2,96 (s, 6H), 2,36 — 2,26 (m, 2H), 2,19 — 2,05 (m, 2H).

Vidu 38
4-[5-[(3R)-3-(dimetylamino)pyrolidin-1-yl]-8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Budc 1: 4-{8-brom-5-[(3R)-3-(dimethylamino)pyrolidin-1-yljimidazo[ 1,2-c]pyrimidin-7-

NC
/
N D‘N
By
Br &1._/7

Thém (3R)-N,N-dimetylpyrolidin-3-amin (Aldrich, cat#656712: 6,8 mg, 0,060

yl}benzonitril

mmol) vao dung dich chua 4-(8-brom-5-cloimidazo[ 1,2-c]pyrimidin-7-yl)benzonitril
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(duoc diéu ché trong Vi du 1, Budc 4: 10 mg, 0,03 mmol) trong N,N-dimetylformamit (0,2
mL). Gia nhiét hdn hop phan (g trong 10 vi séng & 120 °C trong 10 phut va sau d6 lam
mat dén nhiét do trong phong va cd dén kho. Hon hop phan tng thd dugc s dung trong
budc tiép theo ma khong cin tinh ché nita. LC-MS tinh cho Ci9H20BrNs (M+H)": m/z =
411,1; tim dugc 411,2.

Buée 2: 4-[5-[(3R)-3-(dimethylamino)pyrolidin-1-yl]-8-(1-methyl-1H-pyrazolo{3,4-
b]pyridin-5-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach sir dung céac quy trinh twong tw dugc mo ta
cho Vi du 37 c¢6 4-{8-brom-5-[(3R)-3-(dimetylamino)pyrolidin-1-ylJimidazo[1,2-
¢]pyrimidin-7-yl}benzonitril ~ thay thé  4-{8-brom-5-[4-(dimetylamino)piperidin-1-
yl]imidazo[ 1,2-c]pyrimidin-7-yl}benzonitril trong budc 2. Tinh ché hén hop tao thanh
bing HPLC didu ché (pH = 2, axetonitril/nu6e+TFA) thu duge sin phdm mong mubn la
mudi TFA. LC-MS tinh cho CasHa6Ng (M+H)": m/z = 464,2; tim duoc 464,2.

Vidu 39
4-[5-(7-metyl-2,7-diazaspiro[4.4]non-2-yl)-8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-
yl)imidazo[1,2-¢c]pyrimidin-7-yl]benzonitril

Budc 1: tert-butyl 7-[8-brom-7-(4-xyanophenyl)imidazo[1,2-c]pyrimidin-5-y1]-2,7-

diazaspiro[4.4]nonan-2-carboxylat

Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu duge md ta
cho Vi du 38 v6i tert-butyl 2,7-diazaspiro[4.4Jnonan-2-carboxylat (Synthonix, cat#D5983)
thay thé (3R)-N,N-dimetylpyrolidin-3-amin trong buéc 1. CO hdn hop phan tng va phan
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can duogc st dung trong budc tiép theo ma khong cin tinh ché thém. LC-MS tinh cho

CasHasBrNgO2, M+H)*": m/z = 523,1; tim dugc 523,2.

Buéce 2: tert-butyl 7-[7-(4-xyanophenyl)-8-(1-methyl-1H-pyrazolo[3,4-b]pyridin-5-
yl)imidazo[1,2-c]pyrimidin-5 -yl]-2,7-diazaspiro[4.4]nonan-2-carboxylat

Hop chét nay duoc diéu ché bang cach st dung cac quy trinh tuong tw duge md ta
cho Vi du 37, Bu6c 2 voéi tert-butyl 7-[8-brom-7-(4-xyanophenyl)imidazo[l,2-
c]pyrimidin-5-yl]-2,7-diazaspiro[4.4]nonan-2-carboxylat  thay thé  4-{8-brom-5-[4-
(dimetylamino)piperidin-1-yl]imidazo[ 1,2-¢]pyrimidin-7-yl} benzonitril. Hon hop phén
tng duogc pha lodng voi metylen clorua, rira bang dung dich NaHCOs bado hoa, nudc va
nude mudi. Lam kho 16p hitu co trén NazSOs, loc va co. Phén cin duge sir dung trong budce
tiép theo ma khong can tinh ché thém. LC-MS tinh cho C3H34NoO, (M+H)": m/z = 576,3;
tim dugc 576,2.

Buége 3: 4-[5-(7-methyl-2,7-diazaspiro[4.4]non-2-yl)-8-(1-methyl- 1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Thém axit trifloroaxetic (0,1 mL) vao dung dich chua tert-butyl 7-[7-(4-
xyanophenyl)-8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[ 1 ,2-c]pyrimidin-5-yl]-
2,7-diazaspiro[4.4]nonan-2-carboxylat (20 mg) trong metylen clorua (0,4 mL). Khudy hdn
hop thu duge & nhiét do trong phong trong 1 gi¢ sau d6 ¢6. Hoa tan phdn cin trong
axetonitril (0,4 mL) sau d6 thém N,N-diisopropyletylamin (50 uL, 0,3 mmol) vao, tiép d6
1a bd sung formaldehyt 7,0 M trong nude (0,08 mL, 0,6 mmol) vao. Khudy hdn hop thu
duoc & nhiét do trong phong trong 30 phit sau d6 thém natri triaxetoxyborohydrua (60 mg,
0,3 mmol) vao. Khudy hdn hop phan ing & nhiét d trong phong trong 2 gio sau d6 dap tat
phan tng bing MeOH va tinh ché bang HPLC diéu ché (pH = 2, axetonitril/nu¢c+TFA)
thu duoc san phadm mong mudn 12 mubi TFA. LC-MS tinh cho CasH2sNo (M+H)™: m/z =
490,2; tim dugc 490,2.
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Vi du 40
metyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yl] metoxy }imidazo[1,2-
¢]pyrimidin-8-yl)-2-florobenzyl]metylcarbamat

Budce 1: 1-[2-ﬂ0-4-(4,4,5,S-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-N—

e
F B«

)

1

_N

Thém ting giot dung dich chta 2-[4-(brommetyl)-3-florophenyl]-4,4,5,5-

methylmetanamin

tetrametyl-1,3,2-dioxaborolan (Combi-Blocks, cat# PN-5654: 200 mg, 0,6 mmol) trong
tetrahydrofuran (10 mL) vao dung dich chtra metylamin 2,0 M trong tetrahydrofuran (3
mL, 6 mmol). Khudy hdn hop phan ing & nhiét do trong phong trong 2 gio, sau do co. San

phéam tho dugc st dung trong budc tiép theo ma khong can tinh ché nita.
Budc 2: methyl [2-ﬂo-4-(4,4,5,S—tetramethyl-1,3,2-dioxab0rolan-2-

.
| F B\Q
(@] N

Thém metyl cloroformat (19 L, 0,24 mmol) vao dung dich chua 1-[2-flo-4-

yl)benzyl|methylcarbamat

(4,4,5,5—tetrametyl-1,3,2-dioxaborolan-Z-yl)phenyl]-N-metylmetanamin (40 mg, 0,2
mmol) va N,N-diisopropyletylamin (0,056 mL, 0,32 mmol) trong metylen clorua (2 mL).
Khudy phan tmg & nhiét do trong phong trong 2 gid, sau do co. San pham thd duge st dung
trong budc tiép theo ma khong can tinh ché nita. LC-MS tinh cho C1sH24BFNO4 (M+H)™:
m/z = 324,2; tim duoc 324,2.
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Budce 3: methyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-methylpiperidin-3-
yl]metoxy }imidazo[ 1,2-¢]pyrimidin-8-yl)-2-florobenzyl|methylcarbamat

Hop chét nay duoc didu ché bang cach sir dung cac quy trinh tuong tw dugc mo ta
cho Vi du 1 vé metyl [2-flo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzyl|metylcarbamat thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn
hop tao thanh bing HPLC diéu ché (pH = 2, axetonitril/nu6c+TFA) thu duge san phim
mong mudn 13 mudi TFA. LC-MS tinh cho C30H32FN¢O3 (M+H)": m/z = 543,2; tim duogc
543,3.

Vidu4l
4-[5-{[(3R)-1-(2-metoxyetyl)piperidin-3-yl]metoxy }-8-(1-metyl-1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh twong tu dugc md ta
cho Vi du 34 ¢6 1-brom-2-metoxyetan thay thé 2-brometanol. Tinh ché hdn hgp tao thanh
bang HPLC diéu ché (pH = 2, axetonitril/nugc+TFA) thu dugc san phim mong muén 1a

mudi TFA. LC-MS tinh cho C2oH3:NgO2 (M+H)": m/z = 523,3; tim dugc 523,3.

Vidu 42
4-(8-(3-amino- 1-metyl-1H-indazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach st dung céc quy trinh trong tu duge mo ta

choVidulcd 1-metyl-S-(4,4,S,S-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
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(Combi-Blocks, cat#FF-5931) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché
hdn hop tao thanh bing HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu duge sdn pham
mong mudn 13 mubi TFA. LC-MS tinh cho CagHaoNsO (M+H)": m/z = 493,2; tim duogc
493,2.

Vidu 43
4-(8-(3-metyl-2-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-y1)-5-{[(3R)-1 -metylpiperidin-3-
ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Budce 1: 5-brom-2-[(methylamino)methyl]phenol

HO Br
I
_N

Thém natri triaxetoxyborohydrua (1,3 g, 6,0 mmol) vao dung dich chira 4-brom-2-
hydroxybenzaldehyt (Ark Pharm, cat#AK-24055: 800 mg, 4 mmol) va metylamin (4,0 mL,
30. mmol) trong 1,2-dicloetan (20 mL, 200 mmol). Khudy hdn hop phén ung & nhiét do
trong phong trong 2 gio. Hon hop phan ng duge sau do pha lodng bang metylen clorua,
rira bang dung dich NaHCOs b&o hoa. Chiét pha nuéc bang metylen clorua. Lam kho 16p
hitu co trén NaySOq, loc va ¢d. Phan cin duge co va st dung trong budce tiép theo ma khong

cAn tinh ché nita. LC-MS tinh cho CsH11BrNO4 (M+H)*: m/z = 216,1; tim duoc 216,1.

Buéc 2: 7-brom-3-methyl-3,4-dihydro-2H-1,3-benzoxazin-2-on

0.0 Br
190
pd

Thém triphosgen (1,4 g, 4,8 mmoi) & 0 °C vao dung dich chtra 5-brom-2-
[(metylamino)metyl]phenol (san pham tho tr Bu6e 1) va trietylamin (3 mL, 20 mmol)
trong tetrahydrofuran (30 mL). Khudy hdn hop thu duge trong 1 gio trude khi thém NaOH
IM (2 mL) vao. Khudy hdn hop phéan tng dugce trong 1 gio nira, sau d6 pha loAng bing
metylen clorua, rira bang dung dich NaHCOj3 bdo hoa. Chiét pha nu6c bang metylen clorua.

Lam kho céc 16p hitu co da dugce gdp lai trén NaxSOq, loc va 6. Phan can duoc st dung
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trong budc tiép theo ma khong can tinh ché thém. LC-MS tinh cho CoHeBrNO2 (M+H)™:
m/z = 242,1; tim dugc 242,1.

Buéc 3: 3-methyl-7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-1,3-

benzoxazin-2-on

Hop chit nay duoc didu ché bang cach st dung cac quy trinh tuong tu duoc mo ta
cho Vi duy 6, Budc 1 véi 7-brom-3-metyl-3,4-dihydro-2H-1,3-benzoxazin-2-on (san phém
thd tir Bude 2) thay thé 5-brom-1-metyl-1,3-dihydro-2H-indol-2-on. Sau khi lam ngudi dén
nhiét do trong phong, ¢d hdn hop phan tng, pha lodng v6i metylen clorua, rira qua dung
dich NaHCO; bdo hoa. Chiét pha nuéc bang metylen clorua. Lam kho 16p hitu co trén
NazSOq, loc va ¢d. Tinh ché phan cin bing sdc ky nhanh trén cot silica gel rira gidi bang
AcOFEt 0 dén 25% trong cac hexan thu duoc san pham mong muén. LC-MS tinh cho
C15H21BNO4 (M+H)": m/z = 290,2; tim dugc 290,1.

Budc 4: 4-(8-(3-methyl-2-oxo-3,4-dihydro-2H—1,3-benzoxazin—7-y1)-5-{[(3R)-1—
methylpiperidin-3-yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tw duge mo ta
cho Vi du 1 ¢o 3-metyl-7-(4,4,5,5—tetramety1-1,3,2-dioxabor01an-2-yl)-3,4-dihydro-2H-
1,3-benzoxazin-2-on thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn hop
tao thanh béng HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san phém mong
mudn 12 mudi TEA. LC-MS tinh cho C29H29NsO3 (M+H)™: m/z = 509,2; tim dugc 509,3.

Vi du 44

4-(8-(1,3-dimetyl-2-ox0-2,3-dihydro- 1H-benzimidazol-5-y1)-5-{ [(3R)-1-metylpiperidin-
3-ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril
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Budc 1: 1,3-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,3-dihydro-2H-
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh twong tw duge mo ta
cho Vi du 6, Budc 1 v6i 5-brom-1,3-dimetyl-1,3-dihydro-2H-benzimidazol-2-on (Aurum
Pharmatech, cat# NE22745) thay thé 5-brom-1-metyl-1,3-dihydro-2H-indol-2-on. Sau khi
lam ngudi dén nhiét do trong phong, co hon hop phan tng, pha lodng véi metylen clorua
sau d6 rtra bang dung dich NaHCO;3 bdo hoa. Chiét pha nuéc bang metylen clorua. Lam
khé cac 16p hitu co da dugc gdp lai trén NaxSOa, loc va co. Tinh ché phén cdn béng sdc ky
nhanh trén cot silica gel rira giai bang metanol 0 dén 4% trong metylen clorua thu dugc san

pham mong mudn. LC-MS tinh cho Ci15H2:BN203 (M+H)": m/z = 289,2; tim dugc 289,1.

Budc 2: 4-(8-(1,3-dimethyl-2-0x0-2,3-dihydro- 1 H-benzimidazol-5-yl)-5-{[(3R)-1-
methylpiperidin-3-ylJmetoxy}imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chit nay duoc didu ché bang cach st dung cic quy trinh trong tu duge md ta
cho Vi du 1 voéi 1,3-dimetyl-5-(4,4,5,5-tetramety1-1,3,2-di0xaborolan-2-yl)-1,3-dihydro-
2H-benzimidazol-2-on thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hon
hop tao thanh bang HPLC didu ché (pH = 2, axetonitril/nugc+TFA) thu duoc san pham
mong mubn 12 mudi TFA. LC-MS tinh cho Ca9H3N702 (M+H)™: m/z = 508,2; tim dugc
508,3.

Vidu 45

4-(8-(5-floro-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)-1-
metylpiperidin-3-yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril
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Buéc 1: 6-brom-5-flo-1,3-benzoxazol-2(3H)-on
oa/o :]@[Br
N F
Thém triphosgen (0,52 g, 1,7 mmol) ¢ 0 °C vao hdn hgp chira 2-amino-5-brom-4-
florophenol (0,3 g, 1 mmol) va trietylamin (1,0 mL, 7,3 mmol) trong tetrahydrofuran (20
mL) va khuéy hdn hop phan Gng tao thanh trong 1 git trude khi thém NaOH 1M (2 mL)
v&o. Khudy hdn hgp phan tng duge trong 1 gid nita, sau d6 pha lodng bing metylen clorua,
rira bang dung dich NaHCO3 bdo hoa. Chiét pha nu6c biang metylen clorua. Lam kho cac
16p hitu co da duge gdp lai trén NaxSOa, loc va co. Phén cin duoc st dung cho bude tiép
theo ma khong cén tinh ché nita. LC-MS tinh cho C7H4BrFNO> (M+H)™: m/z = 231,9; tim
duogc 231,9.

Buéc 2: 6-brom-5-flo-3-methyl-1,3-benzoxazol-2(3H)-on
[e) Br
o~ XL
y F
Thém metyl iodua (0,2 mL, 3 mmol) vao hén hop chtra 6-brom-5-flo-1,3-
benzoxazol-2(3H)-on (san phdm thd tr Budce 1) va kali cacbonat (0,4g, 3 mmol) trong
axeton (5 mL). Gia nhiét hdn hop phan ing & 80 °C qua dém sau d6 lam mat dén nhiét do
trong phong va c6. Tinh ché phén cin bing sic ky nhanh trén cft silica gel rira giai bang

metanol 0 dén 4% trong metylen clorua thu dugc san phim mong mubn. LC-MS tinh cho

CsHeBrFNO,; (M+H)*: m/z = 246,0; tim dugc 245.9.

Buée 3: 5-flo-3-methyl-6-(4,4,5,5 -tetramethyl-1,3,2-dioxaborolan-2-yl)-1 ,3-benzoxazol-
2(3H)-on
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Hop chit nay dugc diéu ché bang cach st dung cac quy trinh trong ty dugc md ta
cho Vi du 6, Budc 1 véi 6-brom-5-flo-3-metyl-1,3-benzoxazol-2(3H)-on (sén phém tr
Budc 2) thay thé 5-brom-1-metyl-1,3-dihydro-2H-indol-2-on. Sau khi 1am ngudi dén nhiét
do trong phong, c6 hdn hop phan tng, pha loang v6i metylen clorua, rira qua dung dich
NaHCOj5 bio hoa. Chiét pha nudc bang metylen clorua. Lam kho céc 16p hitu co da dugce
g0p lai trén NazSOs, loc va ¢o. Tinh ché phén cin bang sic ky nhanh trén cot silica gel rira
giai bang metanol 0 dén 4% trong metylen clorua thu dugc san pham mong mudn. LC-MS

tinh cho C14H1sBFNO4 (M+H)": m/z = 294,1; tim dugc 294,1.

Budc 4: 4-(8-(5-ﬂo-3-methyl-2-oxo-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)-1-
methylpiperidin-3-yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu dugc md ta
cho Vi du 1 véi 5-ﬂo-3-mety1-6-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-yl)-1,3-
benzoxazol-2(3H)-on thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn hop
tao thanh bang HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong
mudn 1a mudi TFA. LC-MS tinh cho CasHasEN6O3 (M+H)": m/z = 513,2; tim duge 513,2.
'H NMR (400 MHz, MeOD) § 8,17 (d, J = 1,8 Hz, 1H), 7,84 (d, ] = 1.6 Hz, 1H), 7,70 —
7,62 (m, 4H), 7,30 (dd, T = 5,5, 2,1 Hz, 1H), 7,12 (d, ] = 8,8 Hz, 1H), 4,84 — 4,78 (m, 1H),
4,77 — 4,68 (m, 1H), 3,86 — 3,76 (m, 1H), 3,63 — 3,53 (m, 1H), 3,42 (s, 3H), 3,08 — 2,96
(m, 2H), 2,94 (s, 3H), 2,64 — 2,50 (m, 1H), 2,15 - 2,03 (m, 2H), 2,01 — 1,82 (m, 1H), 1,63
- 1,47 (m, 1H).

Vidu 46

4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-1H-indazol-5 -yl)imidazo[1,2-
¢]pyrimidin-7-yl]benzonitril
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Hop chit nay dugc didu ché bang cach sir dung cic quy trinh twong tw dugc mo ta
cho Vi du 37 ¢6 axit (1-metyl-1H-indazol-5-yl)boronic (Ark Pharm, cat#AK-39590) thay
thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin
trong budc 2. Tinh ché hdn hop tao thanh bang HPLC didu ché (pH = 2,
axetonitril/nude+TFA) thu duge san phim mong mudn 12 mudi TFA. LC-MS tinh cho

CasHaoNs (M+H)*: m/z = 477,2; tim duoc 477,3.

Vi du 47
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(3-metyl-2-ox0-2,3-dihydro-1,3-benzoxazol-6-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chat nay dugc didu ché bing céach st dung cac quy trinh tuong tu duge md ta
cho Vi du 37 ¢o 3-mety1-6-(4,4,5,S—tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-benzoxazol-
2(3H)-on (duogc diéu ché trong Vi du 7, Budc 2) thay thé 1-metyl-5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hdn hop tao
thanh bang HPLC didu ché (pH =2, axetonitril/nugc+TFA) thu duge san pham mong mudn
1a mudi TFA. LC-MS tinh cho CasH2sN702 (M+H)*: m/z =494,2; tim dugc 494,2. 'H NMR
(500 MHz, CDs0D) & 8,17 (d, ] = 2,2 Hz, 1H), 7,98 (d, J = 2,2 Hz, 1H), 7,66 — 7,61 (m,
4H), 7,34 (d, I = 1,3 Hz, 1H), 7,25 (d, ] = 8,0 Hz, 1H), 7,16 (dd, J = 8,0, 1,6 Hz, 1H), 4,40
— 431 (m, 2H), 3,67 — 3,56 (m, 1H), 3,44 (s, 3H), 3,39 — 3,34 (m, 2H), 2,95 (s, 6H), 2,35
—2,27 (m, 2H), 2,17 — 2,05 (m, 2H).

Vi du 48
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4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(6-metoxypyridin-3-yl)imidazo[ 1 ,2-c]pyrimidin-
7-yl]benzonitril

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tw duge md ta
cho Vi du 37 véi axit (6-metoxypyridin-3-yl)boronic (Aldrich, cat#637610) thay thé 1-
metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b] pyridin  trong
bude 2. Tinh ché hdn hop tao thanh bing HPLC didu ché (pH = 2, axetonitril/nuéc+TFA)
thu duoc san phdm mong muén 12 mudi TFA. LC-MS tinh cho C26H2sN,O (M+H)": m/z =
454.2; tim dugc 454,2. "H NMR (500 MHz, CDsOD) & 8,16 (d, J] = 2,2 Hz, 1H), 8,11 —
8,09 (m, 1H), 7,96 (d, J = 2,1 Hz, 1H), 7,71 — 7,68 (m, 2H), 7,66 — 7,61 (m, 3H), 6,94 —
6,89 (m, 1H), 4,39 — 4,31 (m, 2H), 3,96 (s, 3H), 3,66 — 3,55 (m, 1H), 3,38 — 3,32 (m, 2H),
2,95 (s, 6H), 2,35 — 2,25 (m, 2H), 2,17 — 2,05 (m, 2H).

Vidu 49
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(5-floro-6-metoxypyridin-3 -yl)imidazo[1,2-
¢]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché biang cach st dung cac quy trinh twong tw duge md ta
cho Vi du 37 véi axit 3-Fluoro-2-metoxypyridin-5-boronic (Combi-Blocks, cat#BB-8460)
thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-
blpyridin trong bude 2. Tinh ché hdn hop tao thanh bing HPLC diéu ché (pH = 2,
axetonitril/nudc+TFA) thu duoc san phdm mong mudn 12 mubi TFA. LC-MS tinh cho

CasH27FN7O (M+H)": m/z = 472,2; tim duoc 472,2.
Vi du 50
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4-{5-[4-(dimetylamino)piperidin-1-y1]-8-[6-(2-oxopyrolidin-1-yl)pyridin-3 -yl]imidazol1,
2-c]pyrimidin-7-yl} benzonitril

Hop chét nay duoc diéu ché bang céach st dung céc quy trinh twong tu dugc mo ta
cho Vi du 37 ¢6 1-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl]pyrolidin-
2-on (JPM2 Pharma, cat#JPM2-00-744) thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hdn hop tao thanh
bang HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham mong mudn 13
mubi TFA. LC-MS tinh cho CaoH3iNgO (M+H)*: m/z = 507,2; tim dugc 507,2. "H NMR
(400 MHz, CD;0D) § 8,46 (d, J = 8,7 Hz, 1H), 8,28 (d, J = 1,7 Hz, 1H), 8,14 (d,J=2,1
Hz, 1H), 7,95 (d, 7= 2,1 Hz, 1H), 7,80 (dd, ] = 8,7, 2,4 Hz, 1H), 7,68 (d, J = 8,5 Hz, 2H),
7,62 (d, ] = 8,6 Hz, 2H), 4,42 — 4,29 (m, 2H), 4,12 (t, ] = 7,1 Hz, 2H), 3,68 — 3,54 (m, 1H),
3,38 — 3,32 (m, 2H), 2,95 (s, 6H), 2,69 (t, ] = 8,1 Hz, 2H), 2,34 - 2,25 (m, 2H), 2,23 - 2,03
(m, 4H).

Vidu S5l
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(4-metyl-3-oxo-3,4-dihydro-2H-1 ,4-benzoxazin-
7-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach st dung cdc quy trinh trong tu duge md ta
cho Vi du 37 ¢o6 4-metyl-7-(4,4,S,S—tetrametyl-1,3,2-dioxaborolan-Z-yl)-ZH-1,4-
benzoxazin-3(4H)-on (Pugc didu ché trong Vi du 15, Budge 1) thay thé 1-metyl-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin trong buge 2. Tinh ché
hdn hop tao thanh bang HPLC didu ché (pH = 2, axetonitril/nudc+TFA) thu dugc san pham
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mong mudn 12 mudi TFA. LC-MS tinh cho C29H3oN702 (M+H)™: m/z = 508,2; tim dugc
508,2. '"H NMR (500 MHz, CD;0OD) § 8,17 (d, J = 2.2 Hz, 1H), 7,99 (d, ] = 2,2 Hz, 1H),
7,70 — 7,64 (m, 4H), 7,24 (d, T = 8,3 Hz, 1H), 7,06 (d, ] = 1,9 Hz, 1H), 7,01 (dd, J = 8.3,
2,0 Hz, 1H), 4,68 (s, 2H), 4,39 — 4,30 (m, 2H), 3,66 — 3,56 (m, 1H), 3,39 (s, 3H), 3,38 —
3,32 (m, 2H), 2,95 (s, 6H), 2,34 — 2,25 (m, 2H), 2,16 — 2,04 (m, 2H).

Vidu 52
4-{8-[2-(diflorometyl)- 1-metyl-1H-benzimidazol-5-yl]-5- [4-(dimetylamino)piperidin-1-
ylJimidazo[ 1,2-c]pyrimidin-7-yl}benzonitril

Budc 1: 5-brom-2-(difloromethyl)-1-methyl-1H-benzimidazol
RN Br
— 1T
F N
/

Khuéy hdn hop gébm 4-brom-N1-metyl benzen-1,2-diamin (Combi-Blocks, cat#
AN-3666: 0,5 g, 2,5 mmol), axit difloroaxetic (0,79 mL) va vai giot axit clohydric dam dac
& 120 °C qua dém. Sau khi lam ngudi dén nhiét do trong phong, co hdn hop phan Gng, pha
loang voi EtOAc, rira bing dung dich NaHCO; bao hoa. Lam kho 16p hitu co trén Na>SOq,

loc va co. Phén cin duogc st dung trong bude tiép theo ma khong cAn tinh ché thém. LC-

MS tinh cho CoHsBrFaN, (M+H)"™: m/z = 261,0; tim dugc 261,0.

Buéc 2: 2-(difloromethyl)-1-methyl-5-(4,4,5,5-tetramethyl-1,3 ,2-dioxaborolan-2-yl)-1H-

9%
F B<
1
F N
/
X4 khi nito vao hén hop gém 5-brom-2-(diflorometyl)-1-metyl- 1H-benzimidazol
(0,59 g, 2,2 mmol), 4,4,5,54' 4'5',5'-Octametyl-[2,2'1bi[[1,3,2]dioxaborolanyl] (860 mg,

benzimidazol
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3,4 mmol), [1,1-bis(diphenylphosphino)feroxen]diclopaladi(Il) duoc tao phtic voi
diclometan (1:1) (90 mg, 0,1 mmol) va kali axetat (660 mg, 6,8 mmol) trong 1,4-dioxan
(20 mL) sau d6 gia nhiét & 90 °C qua dém. Sau khi lam ngudi dén nhiét do trong phong,
¢d hdn hop phan tng. Tinh ché phan cin bang sic ky nhanh trén ¢t silica gel rira giai bang
AcOEt tir 0 dén 15% trong céc hexan thu dugc san phim mong mudn. LC-MS tinh cho
C15H20BF2N202 (MAH)™: m/z =309,2; tim duoc 309,2.

Budc 3: 4-{8-[2-(difloromethyl)-1-methyl-1H-benzimidazol-5-y1]-5-[4-
(dimethylamino)piperidin-1-yl]imidazo[1 ,2-c]pyrimidin-7-yl} benzonitril

Hop chét nay duoc didu ché bing cach st dung céc quy trinh twong tw duge mo ta
cho Vi du 37 vé6i 2-(diflorometyl)-1-metyl-5-(4,4,5,5-tetrametyl- 1,3,2-dioxaborolan-2-yl)-
1H-benzimidazol thay thé 1-metyl-5-( 4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hdn hop tao thanh bang HPLC diéu ché (pH
=2, axetonitril/nudc+TFA) thu duoc san pham mong mudn 12 mudi TFA. LC-MS tinh cho
CaoHaoFaNg (M+H)™: m/z = 527,2; tim duge 527,2. 'TH NMR (500 MHz, CD;0D) & 8,18
(d, ] =2,2 Hz, 1H), 7,96 (d, J=2,2 Hz, 1H), 7,84 - 7,80 (m, 1H), 7,76 (d, /= 8,5 Hz, 1H),
7,62 — 7,57 (m, 4H), 7,36 (dd, J= 8.5, 1,5 Hz, 1H), 7,17 (t, J= 52,3 Hz, 1H), 4,41 — 4,31
(m, 2H), 4,05 (s, 3H), 3,68 — 3,56 (m, 1H), 3,40 — 3,32 (m, 2H), 2,96 (s, 6H), 2,36 — 2,26
(m, 2H), 2,19 — 2,06 (m, 2H).

Vidu 53
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(6-metoxy-5 -metylpyridin-3-yl)imidazo[ 1,2-

¢]pyrimidin-7-yl]benzonitril

Hop chét ndy dugc didu ché bang cach str dung cdc quy trinh twong tu duge mo ta
cho Vi du 37 véi axit (6-metoxy-5-metylpyridin-3-yl)boronic (Combi-Blocks, cat#BB-
6068) thay thé 1-metyl-5-(4,4,5,5—tetrametyl-1,3,2-dioxaborolan-2—yl)-1H—pyrazolo[3,4-
b]pyridin trong budc 2. Tinh ché hdn hop tao thanh bang HPLC didu ché (pH = 2,
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axetonitril/nuéc+TFA) thu duge san phdm mong mudn 12 mubi TFA. LC-MS tinh cho

Cy7H30N70 (M+H)": m/z = 468,2; tim dugc 468,2.

Vi du 54
4-[5-[4-(dimetylamino)piperidin-1-yl1]-8-(5-floro-3-metyl-2-0x0-2,3 -dihydro-1,3-

benzoxazol-6-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay dugc diéu ché béng cach str dung céac quy trinh tuong tu dugc mo ta
cho Vi du 37 voi 5-ﬂ0-3-mety1-6-(4,4,S,S-tetrarnetyl-1,3,2-dioxabor01an-2-y1)-1,3-
benzoxazol-2(3H)-on (Dugc didu ché trong Vi du 45, Bude 3) thay thé 1-metyl-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché
hdn hop tao thanh bang HPLC diéu ché (pH =2, axetonitril/nu¢c+TFA) thu duoc sin pham
mong muén 1a mudi TFA. LC-MS tinh cho CagHarFN702 (M+H)": m/z = 512,2; tim duoc
512,2.

Vidu 55
4-[5-{[(3R)-1-etylpiperidin-3-yl]metoxy }-8-(3-metyl-2-0x0-2,3 -dihydro-1,3-benzoxazol-
6-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chit nay duoc didu ché bang cach st dung cac quy trinh twong tu dugc mo ta
cho Vi du 29 v6i 3-metyl-6-(4,4,5 ,S-tetrametyl-1,3,2-dioxab0rolan-2-yl)-1,3-benzoxazol-
2(3H)-on (duge didu ché trong Vi du 7, Budc 2) thay thé 1-metyl-5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridin trong budc /. Tinh ché hdn hop tao
thanh bang HPLC didu ché (pH =2, axetonitril/nuéc+TFA) thu duge san pham mong mubn
12 mudi TFA. LC-MS tinh cho Ca9H29NsO3 (M+H)*: m/z = 509,2; tim duoc 509,3.
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Vidu 56
4-[5-{[(3R)-1-(2-hydroxyetyl)piperidin-3 -yl]metoxy }-8-(6-metoxypyridin-3-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chat nay duoc didu ché bang cach str dung cac quy trinh twong ty dugc mo ta
cho Vi du 34 véi axit (6-metoxypyridin-3-yl) boronic (Aldrich, cat#637610) thay thé 1-
metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazolo[3,4-b]pyridin. ~ Tinh
ché hdn hop phan Gng bang HPLC diéu ché (pH = 2, axetonitril/nuée+TFA) thu duge séan
phim mong mubn 12 mudi TFA. LC-MS tinh cho C27H29NsO3 (M+H)": m/z = 485,2; tim
duoc 485,2.

Vi du 57
4-(8-(5-flo-6-metoxypyridin-3-yl)-5-{[(3R)-1 -(2-hydroxyetyl)piperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach sir dung cac quy trinh tuong tu duge md ta
cho Vi du 34 véi axit 3-flo-2-metoxypyridin-5-boronic (Combi-Blocks, cat#BB-8460) thay
th8  1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazolo[3,4-b]pyridin.
Tinh ché hdn hop phan tng bing HPLC diéu ché (pH =2, axetonitril/nuéc+TFA) thu duge
san phim mong muén 1a mudi TFA. LC-MS tinh cho C27HasFN6O3 (M+H)™: m/z = 503,2;
tim dugc 503,2.

Vidu 58
4-[5-[4-(dimetylamino)piperidin-1-yl1]-8-(4-flo-3 -metyl-2-ox0-2,3-dihydro-1,3-
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benzoxazol-6-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril
l

ROVSSH
N N
3
0]
o= T
N
/
F
Budc 1: 1-(benzyloxy)-3-flo-2-nitro benzen

BnO
OzN]i;
F
Gia nhiét hon hop gé)m 1,3-difloro-2-nitrobenzen (1 g, 6 mmol), rugu benzyl (0,81
mL, 7,8 mmol), kali cacbonat (1,79 g, 13,0 mmol) trong N,N-dimetylformamit (5 mL) ¢
60 °C trong 18 gi¢. Lam mat hdn hop phan tng dén nhiét d6 trong phong sau d6 pha lodng
bang EtOAc va rira bing nudc va nude mubi. Lam kho 16p hitu co trén NaxSOa, loc va co.
Tinh ché phin cin bing séc ky nhanh trén cot silica gel rira giai bang EtOAc 0 dén 20%

trong cac hexan thu dugc san pham mong mudn.

BnO
HoN

F.'

Budc 2: 2-(benzyloxy)-6-floroanilin

Pun hdi luu hdn hop gdm 1-(benzyloxy)-3-flo-2-nitrobenzen (2 g, 8 mmol), thiéc
diclorua (4 g, 20 mmol), hydro clorua (1M trong nuéc, 4,8 mL, 4,8 mmol) trong etanol (25
mL) trong 18 gio. Lam nguoi hdn hop phan ung dén nhiét do trong phong sau dé c¢6. Hoa
tan phan can trong EtOAc va nudce diéu chinh dén do6 pH cta bazo bang NaOH. Loc két
tia va tach pha hitu co sau d6 1am kho trén Na2SO4 va ¢6. Tinh ché phén cin bang sic ky
nhanh trén cOt silica gel rra giai bang EtOAc 0 dén 20% trong céc hexan thu dugc san

phim mong muén. LC-MS tinh cho C1sHisFNO (M+H)": m/z = 218,1; tim dugc 218,1.
Buéc 3: 2-(benzyloxy)-4-brom-6-floroanilin

BnO Br
HoN

F
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Thém brom (0,20 mL, 3,8 mmol) vao hdn hop chtta 2-(benzyloxy)-6-floroanilin
(650 mg, 3,0 mmol) trong metanol (2,27 mL) va axit axetic (0,76 mL) & 0 °C. Khudy hon
hop nay & 0 °C trong 4 gio sau d6 ¢6. Hoa tan phén cin trong EtOAc sau d6 rira bang
NaOH 1IN, nuéc va nude mudi. Lam kho 16p hitu co trén NaxSOs, loc va cd. Phén can dugc
sit dung trong budc tiép theo ma khong can tinh ché thém. LC-MS tinh cho CisH12BrFNO
(M+H)*: m/z =296,0; tim dugc 296,0.

Budc 4: 2-amino-5-brom-3-florophenol

HO Br
ey
F
Thém platin dioxit (55 mg, 0,24 mmol) vao dung dich chtra 2-(benzyloxy)-4-brom-
6-floroanilin (900 mg, 3 mmol) trong tetrahydrofuran (6,0 mL). Xa khi Hz vao hon hop
phan ung, sau do khudy & nhiét do trong phong qua dém trong moi truong khi Ho, ép‘suét
latm. Loc hdn hgp phéan tmg sau d6 co. Phan can duoc st dung trong bude tiép theo ma

khong can tinh ché thém. LC-MS tinh cho C¢HeBrFNO (M+H)": m/z = 206,0; tim dlic;c
206,0.

Budc 5: 6-brom-4-flo-1,3-benzoxazol-2(3H)-on

0 Br
<X
N
H
=

Hba tan 2-Amino-5-brom-3-florophenol (0,2 g, 1 mmol) trong tetrahydrofuran (10
mL) & 0 °C sau d6 thém trietylamin (0,68 mL, 4,8 mmol), tiép d6 1a triphosgen (0,34 g, 1,2
mmol) vao. Khudy hdn hop nay ¢ 0 °C trong 1 gio, sau d6 thém natri hydroxit 1,0 M trong
nude (1,9 mL, 1,9 mmol) vao. Khudy hdn hop thu duge ¢ nhiét d trong phong trong 1 gio
sau d6 pha lodng bang EtOAc va rira bang nudc va nude mudi. Lam kho 16p hitu co frén
Na>SOy va loai bd cac dung moi dudi ap sudt giam. Phan cén dugc str dung trong budc tiép

theo ma khong can tinh ché thém.

Buéc 6: 6-brom-4-flo-3-methyl-1,3-benzoxazol-2(3H)-on
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Gia nhiét hdn hop gdm 6-brom-4-flo-1,3-benzoxazol-2(3H)-on (san pham tho tir
Budce 5), kali cacbonat (0,3 g, 2 mmol) va metyl iodua (0,1 mL, 2 mmol) trong axeton (3
mL) 80 °C qua dém. Lam mat hdn hop phan tng dén nhiét do trong phong sau do6 ¢6. Tinh
ché phan can bang sic ky nhanh trén cot silica gel rira gidi bang EtOAc 0 dén 25% trong
cac hexan thu dugc san phém mong muédn. LC-MS tinh cho CsHsBrFNO (M+H)": m/z =
246,0; tim dugc 245.9.

Budce 7: 4-ﬂ0-3-methy1-6—(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2—yl)—1,3-benzoxazol-
2(3H)-on

Xa khi nito vao hdn hop gom [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II)
dugc tao phic véi diclometan (1:1) (10 mg, 0,02 mmol), 6-brom-4-flo-3-metyl-1,3-
benzoxazol-2(3H)-on (90 mg, 0,4 mmol), 4,4,5,5,4',4',5',5'-octametyl-
[2,2'1bi[[1,3,2]dioxaborolanyl] (140 mg, 0,55 mmol) va kali axetat (100 mg, 1 mmol) trong
1,4-dioxan (3 mL) sau do khudy ¢ 90 °C qua dém. Lam mat hdn hop phén tng dén nhiét
do trong phong sau d6 pha lodng bang EtOAc va ria bang nudc va nude mudi. Lam kho
16p hitu co trén NazSOs, loc va cd. Tinh ché phén cin bang séc ky nhanh trén cot silica gel
rira giai bang EtOAc 0 dén 25% trong céac hexan thu dugc san pham mong mudn. LC-MS

tinh cho C1sHsBENO4 (M+H)*: m/z = 294,1; tim duoc 294,1.

Budce 8: 4-[5-[4-(dimethylamino)piperidin—1-yl]-8-(4-ﬂo-3-methyl-2-oxo-2,3-dihydro-
1,3-benzoxazol-6-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché biang cach sir dung cac quy trinh tuong tu duge md ta
cho Vi du 37 co 4-ﬂo-3-metyl—6-(4,4,S,S-tetrametyl-1,3,2-dioxaborolan-2—yl)-1,3-
benzoxazol-2(3H)-on thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1 ,3,2-dioxaborolan-2-yl)-1H-
pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hén hop tao thanh bang HPLC didu ché (pH
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=2, axetonitril/nudc+TFA) thu dugc san phim mong muén 12 mudi TFA. LC-MS tinh cho

CasH27FN70, (MAH)*: m/z = 512,2; tim dugce 512,2.

Vi du 59
4-(8-(4-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5-{[(3R)-1 -metylpiperidin-
3-yl]metoxy }imidazo[1,2-¢]pyrimidin-7-yl)benzonitril

Hop chit nay dugc didu ché bang cach sir dung céc quy trinh twong ty duge mo ta
cho Vi du 1 cb 4-ﬂ0-3-mety1—6-(4,4,S,S-tetrametyl-1,3,2-dioxab0rolan—2-yl)—1,3-
benzoxazol-2(3H)-on (dugc didu ché trong Vi du 58, Budc 7) thay thé axit (4-
metylphenyl)boronic trong buéc 8. Tinh ché hdn hop tao thanh bang HPLC diéu ché (pH
=2, axetonitril/nugc+TFA) thu dugc san phim mong mudn 12 mudi TFA. LC-MS tinh cho
CagH26FN6O3 (M+H)": m/z = 513,2; tim duoc 513,2.

Vi du 60
4-[5-[4-(dimetylamino)piperidin-1 -y1]-8-(3-metyl-2-0x0-2,3-dihydro[ 1,3]oxazolo[4.5-
b]pyridin-6-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril

Budce 1: 6-brom-3-methyl[1,3]oxazolo[4,5-b]pyridin-2(3H)-on
0O x Br
o~ T
NN
Thém natri hydrua (60 % khéi luong trong dau khoang, 290 mg, 7,3 mmol) vao

dung dich chtra 6-brom[1,3]oxazolo[4,5-b]pyridin-2(3H)-on (Ark Pharm, cat#AK-24539:
0,394 g, 1,83 mmol) trong N,N-dimetylformamit (5 mL) ¢ — 40 °C. Khudy hdn hop thu
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dwoc & -40 °C trong 1 gid sau d6 thém ting giot metyl iodua (1,14 mL, 18,3 mmol) vao.
Khuéy hdn hop phan tng & -40 °C trong 2 gid nita, sau d6 1am 4m dén 0 °C va dap tat phan
g bang cach thém dung dich nuéc NH4Cl bdo hoa. Chiét hdn hop nay bang EtOAc, sau
déo DCM/iPrOH (2:1). Céc dich chiét da duoc gdp lai dugc 1am khd trén NaaSOs, loc va
¢6. Phin can duge st dung trong bude tiép theo ma khong can tinh ché thém. LC-MS tinh

cho C7HeBrN,O, (M+H)*: m/z = 229,0; tim duoc 229,0.

Budc 2: 3-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)[ 1,3]oxazolo[4,5-

b]pyridin-2(3H)-on
ol%
B
O RN ~0
=TT
NN

Xa khi nitd vao hdn hop gdm 6-brom-3-metyl[1,3Joxazolo[4,5-b]pyridin-2(3H)-on
(0,15 g, 0,66 mmol), 4,4,5,5,4',4‘,5',5'—0ctametyl-[2,2’]bi[[1,3,2]dioxaborolany1] (250 mg,
0,98 mmol), phuc [1,1-bis(diphenylphosphino)feroxen]diclopaladi(Il) v6i diclometan
(1:1) (30 mg, 0,03 mmol) va kali axetat (190 mg, 2,0 mmol) trong 1,4-dioxan (6 mL) sau
d6 gia nhiét & 90 °C qua dém. Sau khi lam ngudi dén nhiét do trong phong, c6 hon hop
phan mng. Tinh ché vat liéu thd bing sdc ky nhanh trén ¢t silica gel rira giai bing MeOH
0 dén 5 % trong DCM thu dugc san pham mong mudn. LC-MS tinh cho C13HisBN2O4
(M+H)": m/z=277,1; tim duoc 277,1.

Budce 3: 4-[5-[4-(dimethylamino)piperidin-1-yl]-8-(3-methyl-2-o0x0-2,3-
dihydro[1,3]oxazolo[4,5-b]pyridin-6-yl)imidazo[1,2-c] pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach st dung céc quy trinh twong tw duge mo ta
cho Vi du 37 véi 3-metyl—6-(4,4,5,5-tetramety1-1,3,2-‘dioxaborolan—2-yl)[1,3]oxaz010[4,5-
b]pyridin-2(3H)-on thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazolo[3,4-b]pyridin trong buéc 2. Tinh ché hdn hop tao thanh bang HPLC diéu ché (pH
=2, axetonitril/nudc+TFA) thu dugc san pham mong mudn 12 mudi TFA. LC-MS tinh cho

Co7H27NgOy (M+H)': m/z = 495,2; tim dugc 495,2.
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Vidu 61
4-(8-(3-metyl-2-0x0-2,3-dihydro[ 1,3]oxazolo[4,5-b]pyridin-6-y1)-5-{[(3R)-1-
metylpiperidin-3-yljmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach st dung céc quy trinh tuong tw duge md ta
cho Vi du 1 cé 3-metyl-6-(4,4,5,S-tetrametyl-1,3,2-dioxab0rolan-2-yl)[1,3]oxazolo[4,5-
blpyridin-2(3H)-on (dugc didu ché trong Vi du 60, Budc 2) thay thé axit (4-
metylphenyl)boronic trong budc 8. Tinh ché hdn hop tao thanh bing HPLC diéu ché (pH
=2, axetonitril/nudc+TFA) thu dugce san phim mong mudn 12 mudi TFA. LC-MS tinh cho

Co7Ha6N705 (M+H)*: m/z = 496,2; tim dugc 496,2.

Vi du 62
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-2-ox0-2,3-dihydro- 1H-indol-5-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril

Hop chit nay duoc didu ché bang cach st dung cac quy trinh twong tu duge mo ta
cho Vi du 37 ¢6 1—metyl-S-(4,4,5,S-tetrametyl-1,3,2—di0xab0rolan-2-y1)-1,3-dihydro-2H-
indol-2-on (Vi du 6, Budc 1) thay thé 1-metyl-S-(4,4,5,S-tetrametyl-1,3,2-dioxab0rolan—2-
y1)-1H-pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hdn hop tao thanh bang HPLC didu
ché (pH = 2, axetonitril/nugc+TFA) thu dugc san pham mong mudn 12 mudi TFA. LC-MS
tinh cho C29H30N70 (M+H)": m/z = 492,3; tim duoc 492,2.

Vidu 63
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(1,2-dimetyl-1 H-benzimidazol-5-

vDimidazo[ 1.2-c]pyrimidin-7-yl]benzonitril
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X4 khi nito vao hdn hop gdm [1,1'-bis(diphenylphosphino)feroxenjdiclopaladi(Il)
duge tao phic véi diclometan (1:1) (40 mg, 0,04 mmol), 5-brom-1,2-dimetyl-1H-
benzimidazol (200 mg, 0,9 mmol), 4,4,5,5,4',4',5',5'-octametyl-
[2,2'Tbi[[1,3,2]dioxaborolanyl] (340 mg, 1,3 mmol) va kali axetat (300 mg, 3 mmol) trong
1 4-dioxan (7 mL) sau d6 khudy & 90 °C qua dém. Lam mét hdn hop phan tmg dén nhiét
do trong phong sau d6 co. Tinh ché phén cin biang sdc ky nhanh rta giai bang MeOH 0
dén 30% trong DCM thu dugc san phdm mong muén. LC-MS tinh cho CisH2BN2O»
(M+H)*: m/z = 273,2; tim duoc 273,2.

Budc 2: 4-[5-[4-(dimethylamino)piperidin-1-y1]-8-(1,2-dimethyl- 1H-benzimidazol-5-
ylimidazo[1,2-¢]pyrimidin-7-yl]benzonitril

Hop chit nay dugc diéu ché bang cach st dung cac quy trinh trong tu duge mo ta
cho Vi du 37 vé6i 1,2-dimetyl-5-(4,4,5,5-tetrametyl-1 ,3,2-dioxaborolan-2-yl)-1H-
benzimidazol thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazolo[3,4-b]pyridin trong buéc 2. Tinh ché hdn hop tao thanh bang HPLC diéu ché (pH
=2, axetonitril/nudctTFA) thu dugc sén phiam mong mudn 12 mudi TFA. LC-MS tinh cho

CaoH31Ng (M+H)": m/z = 491,3; tim duoc 491,3.
Vi du 64

4-(8-[2-(diflorometyl)-1-metyl-1H-benzimidazol-5-yl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril
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Hop chit nay duoc diéu ché bang cach st dung cac quy trinh tuong tw duge mo ta
cho Vi du 1 v&i 2-(diflorometyl)-1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
|H-benzimidazol (duge didu ché trong Vi du 52, Budc 2) thay thé axit (4-
metylphenyl)boronic trong budc 8. Tinh ché hdn hop tao thanh bang HPLC didu ché (pH
=2, axetonitril/nugct+TFA) thu dugc san phim mong mudn 12 mudi TFA. LC-MS tinh cho

Ca9HagFoN7O (M+H)": m/z = 528,2; tim duoc 528,2.

Vidu 65
4-(8-(1,2-dimetyl-1H-benzimidazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang céach st dung céc quy trinh twong tw dugc mo ta
cho Vi du 1 véi 1,2-dimetyl-5-(4,4,5,5-tetramety1-1,3,2-dioxabor01an—2—yl)-IH-
benzimidazol (Pugc diéu ché trong Vi du 63, Budc 1) thay thé axit (4-metylphenyl)boronic
trong budc 8. Tinh ché hén hop tao thanh bang HPLC diéu ché (pH = 2,
axetonitril/nuéc+TFA) thu dugc san pham mong mudn 1a mudi TFA. LC-MS tinh cho

CaoH30N70 (MAH)": m/z = 492,3; tim dugc 492,2.
Vidu 66

5-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl] imidazo[1,2-c]pyrimidin-8-yl}-

2-metylnicotinonitril
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Xa khi nito vao hdn hop gdm S5-brom-2-metylnicotinonitril (Combi-Blocks,
cat#PY-1861: 100 mg, 0,50 mmol), 4.4.5,54'.4',5',5'-octametyl-
[2,2']bi[[1,3,2]dioxaborolanyl] (140 mg, 0,55 mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) dugc tao phirc vdidiclometan (1:1) (20 mg,
0,02 mmol) va kali axetat (150 mg, 1,5 mmol) trong 1,4-dioxan (5 mL) sau d6 gia nhiét &
90 °C qua dém. Sau khi lam nguoi dén nhiét do trong phong, c6 hon hop phan tng. Tinh
ché phan cin bang sic ky nhanh trén cot silica gel rira gidi bang AcOEt tir 0 dén 15% trong
cac hexan thu duge san phdm mong muén. LC-MS tinh cho C13Hi1sBN202 (M+H)™: m/z =
245.2; tim dugc 245,2.

Budce 2: 5-{7-(4-xyanophenyl)-5-[4-(dimethylamino)piperidin-1 -yl]imidazo[1,2-
¢]pyrimidin-8-yl}-2-methylnicotinonitril

Hop chét nay duoc didu ché bing cach sir dung cc quy trinh trong tu duge mo ta
cho Vi du 37 véi 2-mety1-5-(4,4,5,S-tetrametyl-1,3,2-dioxab0rolan-2-y1)nicotinonitril thay
thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazolo[3,4-b]pyridin
trong buéc 2. Tinh ché hdn hop tao thanh bang HPLC dieu ché (pH = 2,
axetonitril/nmrée+TFA) thu duge san phdm mong mudn 1a mudi TFA. LC-MS tinh cho

Cy7H27Ng (M+H)™: m/z = 463,2; tim dugc 463,2.
Vi du 67

Metyl (5- {7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1 -yl]imidazo[1,2-
c]pyrimidin-8-yl}pyridin-2-yl)metylcarbamat
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Bude 1: methyl (5-brompyridin-2-yl)methylcarbamat
o ‘ XN Br
~ )J\ Z

O l\ll N

Thém xesi cacbonat (288 mg, 0,885 mmol) va metyl cloroformat (285 pL, 3,69
mmol) vao dung dich chira 5-brom-N-metylpyridin-2-amin (Combi-Blocks, cat# PY-1235:
138 mg, 0,738 mmol) trong tetrahydrofuran (4 mL). Gia nhiét hdn hop phén Gng trong 12
gior & 50 °C, sau d6 pha lodng bang etyl axetat, loc, va cd. San pham tho duoc s dung ma
khéng cin tinh ché nita. LC-MS tinh cho CsHioBrN202 (MH+H)": m/z = 245,0; tim duoc
245,0.

Budce 2: methyl methyl[5-(4,4,5,5-tetramethyl-1,3,2—dioxaborolan-2-y1)pyridin-2-

/
B

0 I\ ~0

yl]carbamat

Hop chat nay dugc diéu ché bang cach sir dung cac quy trinh tuong tw duge mo ta
cho Vi du 6, Buge 1 véi metyl (5-brompyridin-2-yl)metylcarbamat thay thé 5-brom-1-
metyl-1,3-dihydro-2H-indol-2-on. Hdn hop phan tmg duge loc qua xelit, va sau d6 ¢d. San

phim tho dugc st dung trong bude tiép theo ma khong can tinh ché nita.

Budc 3: methyl (5-{7-(4-xyanophenyl)-5-[4-(dimethylamino)piperidin-1 -yl]imidazo[1,2-
¢]pyrimidin-8-y1} pyridin-2-yl)methylcarbamat

Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu dugc mo ta
cho Vi du 37 véi metyl metyl[S—(4,4,S,S-tetrametyl-1,3,2-di0xaborolan-2-y1)pyridin—2-
yl]carbamat  thay thé  1-metyl-5-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
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pyrazolo[3,4-b]pyridin trong budc 2. Tinh ché hén hop tao thanh bing HPLC diéu ché (pH
=2, axetonitril/nuéc+TFA) thu dugc san phim mong mudn 12 mubi TFA. LC-MS tinh cho

CsH31NgOy (MAH)™: m/z = 511,3; tim duoc 511,2.

Vidu 68
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(5 ,6-dimetylpyridin-3-yl)imidazo[1,2-

c]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bing céch str dung cac quy trinh tuong tu dugc mo ta
cho Vi du 37 voéi 2,3-dimety1-5-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-Z-yl)pyridin
(Combi-Blocks, cat#FM-6236) thay thé 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-y1)-1H-pyrazolo[3,4-b]pyridin trong bude 2. Tinh ché hén hop tao thanh bing HPLC
diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc san phim mong mudn 1& mudi TFA.

LC-MS tinh cho Ca7H30N7 (M+H)": m/z =452,3; tim dugc 452,2.

Vidu 69

4-(8-(6-metoxy-5-metylpyridin-3-yl)-5-{[(3R)- 1-metylpiperidin-3-yl]metoxy }imidazo[ 1,

2-c]pyrimidin-7-yl)benzonitril
NC

Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong tw duge md ta
cho Vi du 1 véi axit (6-metoxy-5-metylpyridin-3-yl)boronic (Aurum Pharmatech, cat# A-
3579) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché h8n hgp tao thanh bang
HPLC diéu ché (pH = 2, axetonitril/nudéc+TFA) thu duge san pham mong mudn 1a mubi

TFA. LC-MS tinh cho C27H20NO2 (M+H)": m/z = 469,2; tim dugc 469,2.
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33645

Vidu 70
5-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-ylJmetoxy} imidazo[1,2-c]pyrimidin-

8-yl)-2-metylnicotinonitril

Hop chét nay duoc didu ché bang céach str dung cac quy trinh tuong tu dugc mo ta
cho Vi du 1 v6i 2-mety1-5-(4,4,5,5-tetramety1-1,3,2-dioxaborolan-?_—yl)nicotinonitril (Vi
du 66, Budc 1) thay thé axit (4-metylphenyl)boronic trong buge 8. Tinh ché hdn hop tao
thanh bang HPLC didu ché (pH =2, axetonitril/nudc+TFA) thu dugc san pham mong mudn
13 mudi TFA. LC-MS tinh cho Ca7HasN70 (M+H)™: m/z = 464,2; tim dugc 464,2.

Vidu 71
4-(8-[3-(hydroxymetyl)-4-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril

Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tu duge mo ta
cho Vi du 1 véi [2-metyl-5-(4.4,5 ,S-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]metanol
(Combi-Blocks, cat# FM-2080) thay thé axit (4-metylphenyl)boronic trong bude 8. Tinh
ché hdn hop tao thanh bing HPLC diéu ché (pH = 2, axetonitril/nugc+TFA) thu duoc san
phim mong muén 1a mubi TFA. LC-MS tinh cho CagH3oNsO2 (MH+H)"™: m/z = 468,2; tim
duogc 468,2.

Viduy 72

4-(8-[2-(hydroxymetyl)-4-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril

-121-



Hop chit nay duoc didu ché bang cach st dung céc quy trinh tuong tw dugc md ta
cho Vi du 1 véi axit [2-(hydroxymetyl)-4-metylphenyl]boronic (Combi-Blocks, cat# 21-
2055) thay thé axit (4-metylphenyl)boronic trong bu¢c 8. Tinh ché hdn hop tao thanh bang
HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu dugc sin phim mong mudn & mudi

TFA. LC-MS tinh cho CasH30N502 (M+H)": m/z = 468,2; tim duoc 468,2.

Vidu 73
4-[5-{[(3R)-1-metylpiperidin-3-ylJmetoxy } -8-(6-metylpyridin-3-yl)imidazo[1,2-
¢]pyrimidin-7-yl]benzonitril

Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu duge mo ta
cho Vi du 1 véi 2-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (Combi-
Blocks, cat# PN-5068) thay thé axit (4-metylphenyl)boronic trong budc 8. Tinh ché hdn
hop tao thanh bing HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) thu duge san phim
mong muén 1a mudi TFA. LC-MS tinh cho CasH27N6O (M+H)": m/z = 439,2; tim dugc
439,2.

Vi du 74
4-(8-(5-floro-6-metylpyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3 -ylJmetoxy }imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril

-122-
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong ty dugc moé ta
cho Vi du 1 voi 3-floro-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
(PharmaBlock Inc, cat# PBS07313) thay thé axit (4-metylphenyl)boronic trong budc 8.
Tinh ché hdn hop tao thanh bang HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) thu duge
san phim mong mudn la mudi TFA. LC-MS tinh cho C26H26FN6O (M+H)™: m/z = 457.2;
tim duoc 457,2.

Vidu 75
Metyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3 -yllmetoxy }imidazo[1,2-

c]pyrimidin-8-yl1)-2-florophenyl]metylcarbamat

Thém metyl cloroformat (38 pL, 0,50 mmol) vao dung dich chtra 4-brom-2-floro-
N-metylanilin hydroclorua (Combi-Blocks, cat#HC-3277: 100 mg, 0,4 mmol) va N,N-
diisopropyletylamin (220 pL, 1,2 mmol) trong metylen clorua (0,3 mL, 5 mmol). Khuay
hdn hop tao thanh & nhiét do trong phong qua dém, sau d6 dap tat phan tng bang dung
dich NaHCO3 bao hoa. Chiét pha nudc bang metylen clorua, va lam kho 16p hiru co trén
Na2S04, loc va ¢d. Tinh ché phan cin bang sic ky nhanh trén cot silica gel rira giai bang

EtOAc 0 dén 40% trong cac hexan thu dugc san pham mong mudn.

Budce 2: methyl [2-floro-4-(4,4,5 ,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl|methylcarbamat
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X4 khi nito vao hdn hop gdm metyl (4-brom-2-florophenyl)metylcarbamat (58 mg,
0,22 mmol), 4,4,5,5,4',4’,5',5’-octametyl-[2,2']bi[[1,3,2]dioxabor01anyl] (62 mg, 0,24
mmol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II) dugc tao phire véi diclometan
(1:1) (9 mg, 0,01 mmol) va kali axetat (65 mg, 0,66 mmol) trong 1,4-dioxan (2 mL) sau do
gia nhiét & 90 °C qua dém. Sau khi lam ngudi dén nhiét do trong phong, cd hdn hop phan
ung. Tinh ché phan cin béng sic ky nhanh trén c{t silica gel rira giai bing AcOEt tir 0 dén
15% trong cac hexan thu dugc san pham mong mudn. LC-MS tinh cho C1sH2»BFNO4
(M+H)": m/z =310,2; tim dugc 310,2.

Budce 3: methyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-methylpiperidin-3-
yl]metoxy }imidazo[ 1 ,2-¢]pyrimidin-8-yl)-2-florophenyl]methylcarbamat

Hop chit nay dugc didu ché bang cach sir dung céc quy trinh tuong tu dugc mo ta
cho Vi du 1 véi metyl [2-ﬂoro-4-(4,4,S,S-tetrametyl-1,3,2—dioxaborolan-2-
yl)phenyljmetylcarbamat thay thé axit (4-metylphenyl) boronic trong budc 8. Tinh ché
hon hop tao thanh bing HPLC diéu ché (pH = 2, axetonitril/nudc+TFA) thu duge san
phdm mong muén 1a mudi TFA. LC-MS tinh cho C2oH30FNeOs (M+H)": m/z = 529,2;
tim duogc 529,2.

Bang 2. Cac hop chét trong Bang 2 duoc didu ché bang cach st dung céc quy trinh twong
tu nhu trong Vi du 75 bang cach st dung céc chét tham gia ghép cap Suzuki thich hop.

LCMS
Vidu | Ténhop chdt/'HNMR Chu tric (M+H) | Mudi

+

7-(7-(4-xyanophenyl)-5-
{[(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1,2-

76 553,2 | TFA

¢]pyrimidin-8-yl)-N,N-
dimetyl-2,3-dihydro-1,4-

benzodioxin-2-carboxamit

-124-



4-(8-(1-metyl-2,3-dihydro-
1H-pyrrolo[2,3-b]pyridin-
5-y1)-5-{[(3R)-1-
metylpiperidin-3- 480,2

. g co
yllmetoxy }imidazo[1,2-

c]pyrimidin-7-

yl)benzonitril

4-[5-{{(3R)-1-
metylpiperidin-3-
yl]metoxy }-8-(8-metyl-5,
6,7,8-tetrahydro-1,8-

4943 | TFA
naphtyridin-3-

yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

4-(8-(1-metyl-2-ox0-1,2,3,
4-tetrahydroquinolin-7-yl)-
5-{[(3R)-1-metylpiperidin-

507,2 | TFA
3-yl]metoxy }imidazo[1,2-

¢|pyrimidin-7-

yl)benzonitril

4-(8-[3-floro-4- NC O
(morpholin-4-

ylmetyl)phenyl]-5-{[(3R)- @ O Q‘N/
1-metylpiperidin-3- F 541,2 | TFA
yl]metoxy }imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

4-[5-{[(3R)-1-(2-
xyanoetyl)piperidin-3- 512,2 | TFA

yl]metoxy }-8-(5-floro-6-
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metoxypyridin-3-
yl)imidazo[1,2-
c|pyrimidin-7-

yl]benzonitril

4-{8-[6-(dimetylamino)-5-
floropyridin-3-yl]-5-[4-

(dimetylamino)piperidin-
82 g pip 485,3 | TFA

1-yl]limidazo[1,2-

¢]pyrimidin-7-

yl}benzonitril

4-[5-{[(3R)-1-(2- NC O
xyanoetyl)piperidin-3- | N\\[\‘I/O\\w
o

yl]metoxy}-8-G-metyl-2- |0= 1 J §J

0x0-2,3-dihydro-1,3-
5 534,2 | TFA
benzoxazol-6-
yl)imidazo[1,2-
c]pyrimidin-7-

yl]benzonitril

N-[4-(7-(4-xyanophenyl)-
5-{[(3R)-1-metylpiperidin-
3-yl]metoxy}imidazo[1,2-

84 563,2 | TFA

¢]pyrimidin-8-yl)-2-
florobenzyl]-N-

metylmetansulfonamit

N-[4-(7-(4-xyanophenyl)-
5-{[(3R)-1-metylpiperidin-

3-yl]metoxy }imidazo[1,2-

85 556,2 | TFA

¢]pyrimidin-8-yl)-2-
florobenzyl]-N,N',N'-

trimetylure

-126-




86

N-[4-(7-(4-xyanophenyl)-
5-{[(3R)-1-metylpiperidin-
3-yl]metoxy }imidazo[1,2-
¢]pyrimidin-8-yl)benzyl]-
N,N',N'-trimetylure

538,2

TFA

&7

metyl [4-(7-(4-
xyanophenyl)-5-{[(3R)-1-
metylpiperidin-3-
yl]metoxy }imidazo[1,2-
¢]pyrimidin-8-
yl)benzyl]metylcarbamat

525,2

TFA

88

4-(8-(5-clo-6-
metoxypyridin-3-yl)-5-
{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-
¢|pyrimidin-7-

yl)benzonitril

489,2

TFA

&9

4-{5-[4-
(dimetylamino)piperidin-
1-yl]-8-[3-floro-4-
(hydroxymetyl)-5-
metylphenyl|imidazo[1,2-
¢]pyrimidin-7-

yl}benzonitril

485,2

TFA

90

4-{8-[3,5-difloro-4-
(hydroxymetyl)phenyl]-5-
[4-
(dimetylamino)piperidin-
1-yl]Jimidazo[1,2-
¢|pyrimidin-7-

yl}benzonitril

489,2

TFA
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91

4-{5-[4-
(dimetylamino)piperidin-
1-y1]-8-[4-(hydroxymetyl)-
3-metylphenyl]imidazo[1,
2-c|pyrimidin-7-

yl}benzonitril

4672

TFA

92

4-(8-(5-clo-6-
metylpyridin-3-yl)-5-
{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

NC

4732

TFA

93

4-(8-[3-(1-hydroxyetyl)-4-
metylphenyl]-5-{[(3R)-1-
metylpiperidin-3-
yl|metoxy }imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

4822

TFA

94

4-(8-[4-
(metoxymetyl)phenyl]-5-
{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

468,2

TFA

95

4-(8-[2-floro-4-
(morpholin-4-
ylmetyl)phenyl]-5-{[(3R)-
1-metylpiperidin-3-
yllmetoxy}imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

541,3

Khon

gco
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96

5-(7-(4-xyanophenyl)-5-
{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[1,2-
¢]pyrimidin-8-yl)-2-

metylbenzonitril

463,2

TFA

97

N-(4-{7-(4-xyanophenyl)-
5-[4-
(dimetylamino)piperidin-
1-ylJimidazo[1,2-
¢]pyrimidin-8-yl}-2-
florobenzyl)-N,N',N'-

trimetylure

NC N
AT

555.2

TFA

98

4-{5-[4-
(dimetylamino)piperidin-
1-yl]-8-[3-floro-4-
(morpholin-4-
ylmetyl)phenyl]imidazol[1,
2-c]pyrimidin-7-
yl}benzonitril

540,2

TFA

99

4-{5-{I3R)-1-
etylpiperidin-3-

yl]metoxy }-8-[3-
(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-
c]pyrimidin-7-

yl}benzonitril

482,2

TFA

100

4-{5-[(3R)-3-
(dimetylamino)pyrolidin-
1-y1]-8-[3-(hydroxymetyl)-
4-metylphenyl]imidazol[1,

453,2

- TFA
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2-c]pyrimidin-7-
yl}benzonitril

101

4-(8-[3-clo-4-
(hydroxymetyl)phenyl]-5-
{[(3R)-1-metylpiperidin-3-
yl]metoxy}imidazo[1,2-
¢|pyrimidin-7-

yl)benzonitril

Re Q
| lN\?\l/o\\\\- N
\

OO RY

O

488,2

TFA

102

4-{5-[4-
(dimetylamino)piperidin-
1-y1]-8-[3-(hydroxymetyl)-
4-metylphenyl]imidazo[1,
2-c]pyrimidin-7-

yl}benzonitril

NC
g

467,2

TFA

103

4-{8-(5-clo-6-
metylpyridin-3-yl)-5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
¢]pyrimidin-7-

yl}benzonitril

4722

TFA

104

4-{8-(5-clo-6-
metoxypyridin-3-yl)-5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
c]pyrimidin-7-
yl}benzonitril

488,2

TFA

105

5-{7-(4-xyanophenyl)-5-
[4-
(dimetylamino)piperidin-

1-yl]Jimidazo[1,2-

479,2

TFA

-130-
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¢]pyrimidin-8-yl}-2-

metoxynicotinonitril

106

metyl [5-(7-(4-
xyanophenyl)-5-{[(3R)-1-
metylpiperidin-3-
ylJmetoxy }imidazo[1,2-
¢]pyrimidin-8-yl)-2-
metylphenyl]metylcarbam

at

525,2

TFA

107

4-(8-(6-etylpyridin-3-yl)-
5-{[(3R)-1-metylpiperidin-
3-yl]metoxy }imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

453,2

TFA

108

4-(8-(6-isopropylpyridin-
3-yD)-5-{[(3R)-1-
metylpiperidin-3-
yl]metoxy }imidazo[1,2-
c]pyrimidin-7-
yl)benzonitril

467,2

Khon

gco

109

4-{5-{[3R)-1-
etylpiperidin-3-
yl]metoxy }-8-[3-floro-4-
(hydroxymetyl)-5-
metylphenyl]imidazo[1,2-
¢]pyrimidin-7-

yl}benzonitril

500,2

TFA

110

4-{5-[(3R)-3-
(dimetylamino)pyrolidin-
1-y1]-8-[3-floro-4-
(hydroxymetyl)-5-

471,2

TFA

-131-
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metylphenyl]imidazo[1,2-
c]pyrimidin-7-

yl}benzonitril

4-{5-[4- |
(dimetylamino)piperidin-

1-y1]-8-[2-(hydroxymetyl)-

111 N/ 4672 | TFA

4-metylphenyl]imidazo[1,
2-c¢]pyrimidin-7-
yl}benzonitril

4-[5-[4-
(dimetylamino)piperidin-

1-y1]-8-(6-metylpyridin-3-

112 438,2 | TFA

yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

4-[5-[4-
(dimetylamino)piperidin-
1-y1]-8-(5-floro-6-
metylpyridin-3-
yl)imidazo[1,2-
¢]pyrimidin-7-
yl]benzonitril 'H NMR
113 |(500 MHz, CDs;0OD) 5 8,14
(m, 2H), 7,95 (d, J=2,0
Hz, 1H), 7,73 — 7,67 (m,
3H), 7,64 — 7,58 (m, 2H),
437 (d, J= 13,7 Hz, 2H),
3,61 (m, 1H), 3,39 — 3,31
(m, 2H), 2,95 (s, 6H), 2,57
(d, J=2,8 Hz, 3H), 2,29

456,2 | TFA

-132-
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(d, J= 11,1 Hz, 2H), 2,09
(m, 2H).

114

metyl (4-{7-(4-
xyanophenyl)-5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
c]pyrimidin-8-
yl}phenyl)metylcarbamat

510,2

TFA

115

N-(5-{7-(4-xyanophenyl)-
5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
¢]pyrimidin-8-yl}pyridin-
2-y1)-N-

metylmetansulfonamit

531,2

TFA

116

metyl (4-{7-(4-
xyanophenyl)-5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
c]pyrimidin-8-yl}-2-
florophenyl)metylcarbama

t

528,2

TFA

117

4-[5-[4-
(dimetylamino)piperidin-
1-yl]-8-(6-etoxypyridin-3-
yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

NC N
AT
|

468.2

TFA

-133-
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4-[5-[4-
(dimetylamino)piperidin-
1-yl1]-8-(6-
isopropylpyridin-3-
yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

466,2

TFA

119

4-{5-{[(3R)-1-
etylpiperidin-3-
yl]metoxy }-8-[2-
(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-
¢]pyrimidin-7-

yl}benzonitril

4822

TFA

120

4-{8-(1,3-benzothiazol-5-
yl)-5-[4-
(dimetylamino)piperidin-
1-yl]imidazol[1,2-
¢|pyrimidin-7-

yl}benzonitril

40,1

TFA

121

4-[5-[4-
(dimetylamino)piperidin-
1-y1]-8-(3-hydroxy-2,3-
dihydro-1H-inden-5-
yl)imidazo[1,2-
clpyrimidin-7-

yl]benzonitril

479,3

TFA

122

4-[5-[4-
(dimetylamino)piperidin-
1-yl]-8-(2-hydroxy-2,3-
dihydro-1H-inden-5-

|
NC N
AT

479,2

TFA

-134-
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yl)imidazo[1,2-
¢|pyrimidin-7-

yl]benzonitril

123

4-(8-(3-hydroxy-2,3-
dihydro-1H-inden-5-yl)-5-
{[(3R)-1-metylpiperidin-3-
yl]Jmetoxy }imidazo[ 1,2-
c|pyrimidin-7-

yl)benzonitril

480,2

TFA

124

4-(8-(2-hydroxy-2,3-
dihydro-1H-inden-5-yl)-5-
{[(3R)-1-metylpiperidin-3-
yl]metoxy}imidazo[1,2-
¢]pyrimidin-7-

yl)benzonitril

480,2

TFA

125

4-[5-[4-
(dimetylamino)piperidin-
1-y1]-8-(1-metyl-1H-
pyrrolo[2,3-b]pyridin-5-
yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

NC N
AT

4772

TFA

126

4-{5-[4-
(dimetylamino)piperidin-
1-y1]-8-quinoxalin-6-
ylimidazo[1,2-
¢]pyrimidin-7-
yl}benzonitril

475,2

TFA

127

4-[5-[4-
(dimetylamino)piperidin-

1-yl]-8-(4-floro-1,3-

525,2

TFA
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dimetyl-2-0x0-2,3-

" |dihydro-1H-benzimidazol-

5-yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

128

4-[5-[4-
(dimetylamino)piperidin-
1-yl]-8-(7-floro-1,3-
dimetyl-2-0x0-2,3-
dihydro-1H-benzimidazol-
5-yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

525,2

TFA

129

4-[5-[4-
(dimetylamino)piperidin-
1-yl1]-8-(6-floro-1,3-
dimetyl-2-0x0-2,3-
dihydro-1H-benzimidazol-
5-yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

525,2

TFA

130

4-[5-[4-
(dimetylamino)piperidin-
1-y1]-8-(1-metyl-2-oxo-1,
2,3,4-tetrahydroquinolin-
6-yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

506,2

TFA

131

4-[5-[4-
(dimetylamino)piperidin-

1-y1]-8-(1-metyl-2-oxo0-1,

506,2

TFA

-136-
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2.,3,4-tetrahydroquinolin-
7-yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

132

4-{8-[5-(diflorometyl)-6-
metylpyridin-3-yl]-5-[4-
(dimetylamino)piperidin-
1-yl]imidazo[1,2-
¢]pyrimidin-7-

yl}benzonitril

488.2

TFA

133

4-[5-({3R)-1-[(2R)-2-
hydroxypropyl]piperidin-
3-yl}metoxy)-8-(3-metyl-
2-0x0-2,3-dihydro-1,3-
benzoxazol-6-
yl)imidazo[1,2-
c¢]pyrimidin-7-

yl]benzonitril

539,2

TFA

134

4-[5-({(3R)-1-[(2S)-2-
hydroxypropyl]piperidin-
3-yl}metoxy)-8-(3-metyl-
2-0x0-2,3-dihydro-1,3-
benzoxazol-6-
yl)imidazo[1,2-
¢|pyrimidin-7-

yl]benzonitril

539,2

TFA

135

4-[5-{[(3R)-1-(2-hydroxy-
2-metylpropyl)piperidin-3-
yl]metoxy }-8-(3-metyl-2-
0x0-2,3-dihydro-1,3-

benzoxazol-6-

O @
| N\\I/O\w‘ N\><OH
N

553,2

TFA
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yl)imidazo[1,2-
¢]pyrimidin-7-

yl]benzonitril

136

4-[5-({(3R)-1-[(2R)-2-
hydroxypropyl]piperidin-
3-yl}metoxy)-8-(1-metyl-
1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,
2-c]pyrimidin-7-

yl]benzonitril

523,2

TFA

137

4-[5-({(B3R)-1-[(285)-2-
hydroxypropyl]piperidin-
3-yl}metoxy)-8-(1-metyl-
1H-pyrazolo|[3,4-
b]pyridin-5-yl)imidazo[1,
2-c]pyrimidin-7-

yl]benzonitril

523,2

TFA

138

4-[5-{[(3R)-1-(2-hydroxy-
2-metylpropyl)piperidin-3-
yllmetoxy}-8-(1-metyl-
1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,
2-c]pyrimidin-7-

yl]benzonitril

5372

TFA

Vi du A: Thir nghiém sinh hoéa do6i véi histon demetylaza LSD1
Thir nghiém demetylaza LANCE LSD1/KDMIA — tién hanh 0 truéc 10 pL chira
enzym LSD-1 ndéng dd 1 nM (ENZO BML-SE544-0050) trong dém thir nghiém (Tris 50

-138-

mM, pH 7,5, Tween-20 0,01%, NaCl 25 mM, DTT5 mM) trong 1 gior & 25°C vé6i 0,8 pL
hop chat /DMSO dugc chidm vao céc dia polystyren 384 giéng den. Bt du cac phan ung
bang cach thém 10 pL dém thir nghiém chira co chét peptit Histon duoc dénh déu Biotin
0,4 pM: ART-K(Me1)-QTARKSTGGKAPRKQLA-GGK(Biotin) SEQ ID NO:I
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(AnaSpec 64355) va dugc U trong 1 gio ¢ 25°C. Lam dung cdc phan Gmg bang cach thém
10 pL 1X dém Phat hién LANCE (PerkinElmer CR97-100) dugc bd sung thém Eu-thé
khang H3K4 khong dugc cai bién 1,5 nM (PerkinElmer TRF0404), va 225 nM LANCE
Ultra Streptavidin (PerkinElmer TRF102) cung v6i Tranylxypromin-HCl 0,9 mM
(Millipore 616431). Sau khi chdm dat phan tng cac dia duoc G trong 30 phut va dugc doc
trén may doc dia PHERAstar FS (BMG Labtech). Gia tri ICso cua cac hop chét vi du duoc
dua ra trong Bang 1 (ky hiéu “+” chi ICso < 50 nM; “++” chi IC50 > 50 nM va < 500 nM;
“+4++4 chi IC50 > 500 nM va < 1000 nM).

Bang 1
Vi du s6 ICso (nM)
1 +
2 ++
3 +
4 +
5 +
6 ++
7 +
8 +
9 +
10 +
11 ++
12 ++
13 +
14 +
15 ++
16 ++
17 +
18 ++
19 +
20 +
21 ++
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Vi du s6 ICso (nM)
22 ++
23 ++
24 +
25 ++
26 ++
27 +
28 +
29 +
30 +
31 +
32 +
33 +
34 o+
35 +
36 +
37 +
38 +
39 +
40 +
41 +
42 +
43 +
44 ++
45 +
46 +
47 +
48 ++
49 +
50 ++
51 +
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Vi du s6 ICso (nM)
52 +
53 +
54 +
55 +
56 +
57 +
58 +
59 +
60 +
61 ++
62 +
63 T
64 +
65 +
66 ++
67 ++
68 +
69 +
70 +
71 +
72 +
73 ++
74 ++
75 ++
76 +
77 +
78 +
79 ++
80 +
81 ++
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ICso (nM)

ot

-

-

Vidu sd

82
&3

84
&5

86
87
88

&9
90

91

92

93

94
05

96

97
98

99

100
101

102
103

104

105

106

107
108

109

110
111
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Vi du s6 ICs0 (nM)
112 ++
113 +
114 +
115 +
116 +
117 +
118 ++
119 ++
120 +
121 +
122 +
123 +
124 +
125 +
126 ++
127 +
128 +
129 +
130 +
131 ++
132 ++
133 ++
134 +
135 ++
136 ++
137 +
138 ++

Nhidu cai bién khéc nhau cta sang ché, ngoai cac phuong an duge mo ta ¢ day, sé

l4 hién nhién déi voi cac chuyén gia c6 trinh do trung binh trong linh vire nay khi xem ban
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md t4 trén ddy. Céc cai bién nay cling duoc du liéu thudc pham vi cia yéu cau bao hd dudi
day. MOi tai liéu tham khao, bao gdm tét ca cac bang sdng che, don xin cap bang sang cheé,

céc cong bd, duge trich dan trong don nay duge dua toan bd vao day bang cac vién dan.
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YEU CAUBAO HOQ

1. Hop chit c6 Cong thire Ila:

IITa

hodc mudi dugce dung ctia chiing, trong do:

vong A 1a Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, hodc heteroxycloalkyl
4-10 canh, trong d6 heteroaryl 5-10 canh hodc heteroxycloalkyl 4-10 canh cia vong A mdi
nhém c6 it nhit mot nguyén tir cacbon tao vong va 1, 2, 3, hodc 4 nguyén tir khac loai tao
vong duoc chon tr N, O, va S, trong d6 N hodc S tuy y dugc oxy hoa; va trong d6 nguyeén
tr cacbon tao vong cia Cs.io xycloalkyl hodc heteroxycloalkyl 4-10 canh tuy y dugc thé

béi oxo dé tao ra nhom carbonyl;

Y 1a CR%;

7 1a CR>;

R! 1a H, halo, C1. alkyl, Ca- alkenyl, Ca. alkynyl, Ci.¢ haloalkyl, Ci.shaloalkoxy,
NHOH, NHOC;is alkyl, Cy', CN, OR?, SR2!, C(O)RY!, C(O)NRC'RY, C(O)ORY,
OC(O)RY, OC(O)NR®'RY!, NRP'RY, NRC!C(O)R”, NRe!C(O)OR?!, NR®'C(O)NR'RY,
C(=NREHRY!, C(=NRCHNRCRY, NRCC(=NREHNREIRY!, NR'S(O)R®!, NR®'S(0):R™,
NREIS(O);NREIRY, S(O)R!, S(O)NRE'RY!, S(O):RP!, S(O):NRVRY, -L!-R, hoge L2
NR7RS; trong d6 Ci.6 alkyl, Ca-6 alkenyl, va Ca- alkynyl néu trén mdi nhom tiry ¥ duge thé
bdi 1, 2, hodc 3 nhém thé doc 1ap duge chon tir Cy', halo, CN, OH, OR?!, SR*, C(O)RP,
C(ONRCIRY, C(O)OR®, OC(O)RY, OC(ONRRY, NRE'RY, NRC(ORY,
NR¢!C(O)OR?, NR®!C(O)NRC'RY, C(=NR¢HR"!, C(=NR")NR®'RY,
NREIC(=NREDNRCIRY,  NREIS(O)RY!, NRCS(O)RY, NRC'S(O)NRTRY, S(O)R!,
S(O)NRE'RY, S(O)RY, va S(O)NREIRY;
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L! 14 lién két, -O-, -NR?-, -C(O)NH-, -NHC(0)-, C14 alkylen; trong d6 R? 1a H, Ci.
¢ alkyl, -C(O)C1.6 alkyl hoac —C(O)OCi alkyl;

1.2 1a lién két, -C(0)-, Cisalkylen, -O-Ci.4 alkylen-, -C1.4 alkylen-O-, -Ci4 alkylen-
NR?-, hodc -NR’-C1.4 alkylen-;

R2, & mdi trudng hop, doc 14p dugce chon tir H, OH, CN, halo, NHa, Cisalkyl, Ci4
alkoxy, C1.4 haloalkyl, Ci-4 haloalkoxy, NHC1.4 alkyl, N(Ci.4 alkyl)z, va Ci4 alkylthio;

R3, & mdi trudong hop, doc lap duge chon tir H, Cy?, halo, Ci. alkyl, Ca.6 alkenyl,
Cos alkynyl, Cis haloalkyl, CN, OR?, SR, C(O)R¥, C(O)NRZR®, C(O)OR®,
OC(O)R™, OC(O)NRZRE, NRZR®, NR2C(O)R?2, NR2C(O)OR™, NRZC(O)NRZR,
C(ENRDRY, C(=NRZNRZR, NRZC(=NRZ)NRZRE, NR2S(O)R™, NRZS(0):R™,
NRS(0)NRZRE, S(O)R™, S(O)NRZRE, S(0):R™, va S(O)NRZRY; trong d6 Cis
alkyl, Ca-6 alkenyl, va Ca.¢ alkynyl néu trén mdi nhom tuy y duge thé béi 1, 2, hodc 3 nhom
thé doc lap duoc chon tir Cy?, halo, CN, OR®, SR*, C(O)R™, C(O)NR®R%, C(O)OR™,
OC(O)R®2, OC(O)NRZRY, NRZR®, NRZC(O)R™, NR2C(0)OR?, NRZC(O)NRZR®,
C(ENRPRY, C(=ENRNRZRE, NRZC(=NRNRZRL, NR2S(O)R™, NRZS(0):R™,
NRES(0),NRZRE, S(O)RY?, S(O)NRZR®, S(0)2R™, va S(O):NRRY;

hodic hai nhom thé R3 ké nhau trén vong A cung véi cac nguyén tor ma chung gan
vao cung nhau tao thanh vong heteroxycloalkyl 5 hodc 6 canh ngung tu, vong Cs
xycloalkyl ngung tu, hodc vong heteroaryl 5 hogc 6 canh ngung tu, mdi nhém trong sd d6
tuy y dugc thé boi 1 hodc 2 nhém thé RA dugc chon mdt cach ddc 1ap, trong doé cacbon
trén vong ciia vong heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs.6 xycloalkyl

ngung tu tuy y duoc thay thé boi nhom carbonyl;

cach khac, hai nhom thé RA duge gin vao cung mot cacbon cua vong
heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs. xycloalkyl ngung tu cung nhau

tao thanh vong Cs.¢ xycloalkyl hodc vong heteroxycloalkyl 4 dén 7 canh ;

R* va RS mdi nhém doc lap duge chon tir H, Cy?, halo, Ci. alkyl, Ca.6 alkenyl, Ca-6
alkynyl, C1 haloalkyl, CN, OR®, SR®, C(O)R", C(O)NR®R®, C(O)OR®, OC(O)R",
OC(O)NRERS, NRERE, NROC(O)RY, NREC(O)OR™, NRPC(O)NRUR®, C(=NR*)R",
C(=NR®)NR®RS, NRSC(=NR)NR®R®, NRSS(0O)RY, NRS(0)RY,
NRES(0)NRERS, S(O)RY, S(ONRER®, S(O:RY, va S(ORNRUR®; trong dé Cig
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alkyl, Ca2-¢ alkenyl, va Ca.¢ alkynyl néu trén mdi nhém tuy y duge thé béi 1, 2, hodc 3 nhom
thé doc 1ap dwoc chon tir Cy?, halo, CN, OR®, SR®, C(O)R™, C(O)NR®R®E, C(O)OR®,
OC(O)R®, OC(O)NR#R®H, NRSRYB, NRPC(O)R, NRZC(O)OR®, NRSC(O)NR*R®,
C(=NR®)RY, C(=NR#)NRPR®, NREC(=NR®)NRZR®, NR“S(O)R”, NRC3S(O)2Rb3,
NR3S(0);,NRERE, S(O)RP, S(O)NRSRE, S(0),R™, va S(0):NR“R®;

RE 12 heteroaryl 5 dén 10 canh, heteroaryl-Ci4alkyl 5 dén 10 canh, heteroxycloalkyl
4 dén 10 canh, hoic heteroxycloalkyl-Ci.4 alkyl 4 dén 10 canh, mdi nhém trong s d6 tuy

¥ dugc thé boi 1, 2, 3 hodc 4 nhom thé R* duge chon mdt cach doc 1ap;

R7 va R® cling v6i nguyén tir ni-to ma ching gin vao cing nhau tao thanh vong
heteroxycloalkyl 4 dén 10 canh ¢6 0, 1 hodc 2 nguyén tir khac loai dugc chon tir N va S
ngoai nguyén tir ni-to dugc ndi véi R7 va RS, trong d6 nguyén tr cacbon tao vong ctia nhém
heteroxycloalkyl tuy y dugc thé boi nhém oxo, va trong do heteroxycloalkyl tuy y duoc

thé boi 1, 2, 3 hodc 4 nhom thé RP dugc chon mot cach doc 1ap;

mdi R* doc lap duge chon tir H, halo, Ci alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, Ci-6
haloalkyl, Ci.¢ haloalkoxy, Cy?, Cs.10xycloalkyl-Crq alkyl, heteroaryl-Ci4 alkyl 5-10 canh,
heteroxycloalkyl-C1.4 alkyl 4-10 canh, CN, NO;, OR*, SR*, C(O)R™, C(O)NRR%,
C(O)OR*, OC(O)R™, OC(O)NR*R¥, NR*R%, NRC(O)RP,  NRC(O)OR™,
NRC(O)NR*“R%, C(=NRH)RM, C(=NR*)NR*R%, NRC4C(=NR34)NR°4Rd4,
NRS(O)RP, NRS(0)RY, NRS(0):NR¥“R*, S(O)R™, S(O)NR¥“R%, S(O)R™, va
S(0),NR¥“R%¥, trong d6 Ci.6 alkyl, Ca alkenyl, Cass alkynyl, Cs.10 xycloalkyl-Ci.4 alkyl,
heteroaryl-Ci.4 alkyl 5-10 canh, va heteroxycloalkyl-Ci4 alkyl 4-10 canh néu trén moi
nhom tuy y dugce thé bai 1, 2, hodc 3 nhém thé doc 1ap dugc chon tir halo, Ci¢ haloalkyl,
C1.6 haloalkoxy, CN, NO,, OR*, SR*, C(O)R™, C(O)NR¥R¥, C(O)OR*, OC(O)R™,
OC(O)NRR%, NR¥“R#, NR**C(O)R™, NR*“C(O)OR™, NRC(O)NR¥“R%, C(=NR)R™,
C(=NR*)NR*R%, NRC(=NR*)NR*R%, NR*S(O)R, NR4S(0),R%,
NRS(0);NR*“R#, S(O)RY, S(O)NRR¥, S(0),R™, va S(0);NR*“R%;

mdi RB ddc 1ap duge chon tir H, halo, Ci alkyl, Ca.s alkenyl, Caz6 alkynyl, Ci
haloalkyl, C1.s haloalkoxy, Cy?, Cs.10xycloalkyl-Ci-salkyl, heteroaryl-Ci.4 alkyl 5-10 canh,
heteroxycloalkyl-Ci.4 alkyl 4-10 canh, CN, NOz, OR®, SR®, C(O)RY, C(O)NR®R®,
C(O)OR®, OC(O)R®, OC(O)NR®R®, NRSRE,  NRPC(O)RY, NRC(O)OR?,
NR®C(O)NR®R®, C(=NR%)R, C(=NR%)NR®R®, NREC(=NR)NRRE,
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NRSS(0)RYS, NRSS(0)R, NRSS(0),NRPR®, S(O)RY, S(O)NRPR®, S(0)R», va
S(0)NRSRY, trong d6 Ci.6 alkyl, Cas alkenyl, Ca.6 alkynyl, Cs.10 xycloalkyl-Ci.4 alkyl,
heteroaryl-Ci.4 alkyl 5-10 canh va heteroxycloalkyl-Ci.4 alkyl 4-10 canh néu trén mdi
nhom tuy y dugce thé bai 1, 2, hodc 3 nhom thé doc 1ap dugc chon tir halo, Ci-6 haloalkyl,
CN, NO,, OR®, SR®, C(O)RM, C(O)NRSRY, C(O)OR*, OC(O)R™, OC(O)NR®R®,
NRSRS,  NR®SC(O)RM,  NRSC(O)OR®,  NRSC(O)NR®R®, C(=NR*)R,
C(=NR®)NR®R®E, NR®C(=NR®)NR*R®, NRSS(O)RY, NRS(0),R,
NRS(0);NRSRY, S(O)R, S(O)NR®RE, S(0)R, va S(0);NR*R%;

mdi Cy!, Cy?, Cy’, va Cy* doc lap duoc chon tir Ce.10 aryl, Cs.10 xycloalkyl,
heteroaryl 5-10 canh, va heteroxycloalkyl 4-10 canh, mdi nhém trong sd d6 tiiy y duge thé

bdi 1, 2, 3, hodc 4 nhom thé doc 1ap dugc chon tr RS,

mdi R® doc 1ap duoc chon tir H, halo, Ci.4 alkyl, Ci4 haloalkyl, Ci.4 xyanoalkyl,
Ca. alkenyl, Ca-s alkynyl, phenyl, C3.7xycloalkyl, heteroaryl 5-6 canh, heteroxycloalkyl 4-
7 canh, phenyl-Ci.4 alkyl-, Cs.7 xycloalkyl-Ci4 alkyl-, (heteroaryl 5-6 canh)-Ci-4 alkyl-,
(heteroxycloalkyl ~ 4-7 canh)-Ci4 alkyl-, oxo, CN, NO,, OR™, SR*, C(O)RM™,
C(O)NRR%, C(O)OR™, OC(O)RY, OC(O)NR™R%, C(=NR*)NR*R%,
NRC(=NRNR@R#, NR*R#, NRC(O)R™, NRC(O)OR*, NRC(O)NR*R*,
NRS(O)RY™, NR*S(0),R™, NR*S(0),NR*“R¥, S(O)RY, S(O)NR™R¥, S(0)R™, va
S(0)NR®R¥, trong d6 Ci4 alkyl, Cas alkenyl, Ca.s alkynyl, phenyl, Cs.7 xycloalkyl,
heteroaryl 5-6 canh, heteroxycloalkyl 4-7 canh, phenyl-Ci.4 alkyl-, Cs7 xycloalkyl-Cj.4
alkyl-, (heteroaryl 5-6 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-7 canh)-Ci.4 alkyl- néu trén
mdi nhom tuy y duoc thé bai 1, 2, hodc 3 nhdm thé doc 1ap duoc chon tir Ci alkyl, Cia
haloalkyl, Ci.¢ xyanoalkyl, halo, CN, NO,, OR*, SR*, C(O)RM™, C(O)NR*R¥, C(O)OR™,
OC(O)R™, OC(O)NRR¥, C(=NR*)NR*R*, NR“C(=NR)NR*R%, NR%R®,
NRAC(O)RY, NRC(O)OR*, NR®C(O)NR“R%, NRS(O)R™,  NR*S(0)R"™,
NRS(0),NR¥“R#, S(O)R™, S(O)NRR¥, S(0).R™, va S(O)NR*R%;

mdi R?!, R, Re!, va RY' doc 1ap duge chon tir H, Ci6 alkyl, Ci.4 haloalkyl, Ca-6
alkenyl, Ca-6 alkynyl, Ce.10aryl, Cs.10xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-
10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4
alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, Cz.¢ alkenyl, Ca-6
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-
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10 aryl-Ci4 alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- néu trén mdi nhém tay ¥ duoc thé bai 1, 2, 3, 4,
hodc 5 nhom thé doc 1ap duge chon tir Ci.4 alkyl, Ci.4 haloalkyl, Ci-4 Xyanoalkyl, halo, CN,
OR®, SR®, C(O)R®, C(O)NR®R®, C(O)OR¥, OC(O)R, OC(O)NR®R®, NRSR®,
NRSC(O)RY, NRPC(O)OR¥, NREC(O)NRVR®, C(=NR®)RM, C(=NR®)NR*R®,
NRSC(=NR)NR“R%, NRSS(O)R, NRSS(0)RY, NRSS(0),NR¥RE,  S(O)R™,
S(O)NRSR%, S(O)R, va S(O)NR*R®;

hozic R°! va R4 bit ky ciing v6i nguyén tir N ma chung gén vao cling nhau tao thanh
nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tiy ¥ dugc thé boi 1, 2, hoge 3 nhém thé
doc 1ap dugce chon tir Cis alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl,
heteroaryl 5-6 canh, Ci. haloalkyl, halo CN, OR®, SR¥, C(O)RY, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR*R®, NRSRY, NRSC(O)RP, NRSC(O)OR®,
NR®C(O)NR®R®, C(=NR)RY, C(=NR®)NR®R®, NRC(=NR*)NR®RE,
NRESS(0)RYS, NRSS(0),RY, NRS(0)NR“RP, S(O)RY, S(O)NR®R®, S(O)RY, va
S(0),NR®R%, trong d6 Ci.6 alkyl, C3.7xycloalkyl, heteroxycloalkyl 4-7 canh, Cs-10aryl, va
heteroaryl 5-6 canh néu trén mdi nhém tuy y duoc thé boi 1, 2, hodc 3 nhom thé doc lap
dugc chon tir halo, Ci4 alkyl, Ci.4 haloalkyl, Ci.4 xyanoalkyl, CN, OR®, SR®, C(O)R,
C(O)NR®R®,  C(O)OR¥, OC(O)R>, OC(O)NRSRY, NR®R%, NR®C(O)R",
NR®C(O)OR®, NR®C(O)NRSR®, C(=NR®)R, C(=NR®)NR*R®,
NRSC(=NRZ)NRSRS, NRSS(O)R, NRSS(0)R?, NRES(0)NRSRE,  S(O)RY,
S(O)NRR%, S(0)R, va S(O)NR“R®;

mdi R2, R", R, va R® doc 1ap duge chon tir H, Cis alkyl, Ci4 haloalkyl, Ca-s
alkenyl, Ca- alkynyl, Ce.10aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl
4-10 canh, Cg.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci4
alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl-, trong d6 Ci alkyl, Ca-6 alkenyl, Ca-s
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, hetéroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.
10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- néu trén mdi nhém tuy y duge thé boi 1, 2, 3, 4,
hoac 5 nhom thé doc 1ap dugce chon tir Ci4 alkyl, Ci.4 haloalkyl, Ci.4 Xyanoailkyl, halo, CN,
OR®, SR¥, C(O)Rbs, C(O)NRSR®, C(0)OR®, OC(O)R™, OC(O)NR®R®, NRSR®,
NRSC(O)RY, NREC(O)OR®, NRSC(O)NRPRY, C(=NR*)R, C(=NR®)NR*R®,
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NRSC(=NRS)NRSRS, NRSS(O)RY, NRSS(0)R™, NRPS(O)NRERY,  S(OR,
S(O)NRERE, S(0);RY, va S(0);NRSRE;

hodic R va R® bit ky cung v6i nguyén tir N ma chiing gén vao cing nhau tao thanh
nhém heteroxycloalkyl ¢6 4, 5, 6, hoac 7 canh tuy y duogc thé boi 1, 2, hoic 3 nhoém thé
doc lap duoc chon tir Cis alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl,
heteroaryl 5-6 canh, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR“R®,
C(O)OR™, OC(O)R™, OC(O)NR®R®, NR®RY, NRSC(O)R™, NR¥C(O)OR®,
NRSC(O)NRSR®S,  C(=NR®)RY,  C(=NR®)NRSRE,  NRSC(=NR®)NR“R®,
NRES(O)RY, NRES(0),RY, NRES(O)NRSRE, S(O)RY, S(O)NRFRYE, S(O):RY, va
S(0),NR¥R%, trong d6 C. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl, va
heteroaryl 5-6 canh néu trén mdi nhém ty y duge thé bai 1, 2, hodc 3 nhém thé doc 1ap
duge chon tr halo, Ci.4 alkyl, Ci.4 haloalkyl, Ci.4 xyanoalkyl, CN, OR®, SR*, C(O)R™,
C(ONR®R®, C(O)OR®, OC(O)R™, OC(O)NRSRY, NRSRYS, NRZPC(O)RY,
NRSC(O)OR®, NRC(O)NRSRS, C(=NR®)R?, C(=NR®)NR®R®,
NRESC(=NRFNRERS, NRSS(O)RY, NRPSS(0)RY, NRSS(0),NRER®,  S(O)R,
S(O)NRERE, S(0),RY, va S(O);NRERE;

mdi R3, RM, RS, va RS doc 1ap duoc chon tr H, Cis alkyl, Ci.4 haloalkyl, Ca
alkenyl, Ca- alkynyl, Ce.10aryl, Cs.10xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-
10 canh, Ce.10aryl-Cia alkyl-, Cs.10xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-
. va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-, trong d6 Ci- alkyl, Ca- alkenyl, Ca.6 alkynyl,
Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-
Cia alkyl-, Csao0 xycloalkyl-Cis alkyl-, (heteroaryl 5-10 canh)-Cis alkyl-, va
(heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- n€u trén mdi nhém tuy y duge thé boi 1, 2, 3, 4,
hoac 5 nhom thé doc 14p dugc chon tir C14 alkyl, Ci-4 haloalkyl, Ci.4 xyanoalkyl, halo, CN,
OR®, SR®, C(O)RY, C(O)NRSRY, C(O)OR¥, OC(O)R™, OC(O)NR®R®, NR®R®,
NRSC(O)RY, NREC(O)OR®, NRESC(O)NRSR®, C(=NR#)RY, C(=NR®)NR“R®,
NRESC(=NR®)NRSRE,  NRSS(O)RP, NRSS(0)RY, NRSS(0)NRSRY,  S(O)RP,
S(O)NRRY, S(0),R, va S(0):NRSRE;

hodc R® va R bat ky ciing v6i nguyén tir N ma chung gén vao cung nhau tao thanh
nhém heteroxycloalkyl ¢ 4, 5, 6, hodc 7 canh tiy y dugc thé bai 1, 2, hodc 3 nhom thé
doc lap dugc chon tr Cie alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl,
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heteroaryl 5-6 canh, Ci. haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NR®R®,
C(O)OR®S, OC(O)RY, OC(O)NRER®, NRSR¥, NREC(O)RY, NRSC(O)OR®,
NRSC(ONRSRS,  C(=NR®)R®,  C(=ENRFNRSRY,  NRC(=NR®)NR“R,
NRES(O)RY, NRSS(0),RY, NRSS(O)NRSRE, S(O)RY, S(ONRURY, S(O:RY, va
S(O)NR®RY, trong d6 C1.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, phenyl, va
heteroaryl 5-6 canh néu trén mdi nhém tuy y duge thé bai 1, 2, hodc 3 nhém thé doc lap
dwoc chon tir halo, Ci.4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR*, SR®, C(O)R™,
C(ONRSR®S, C(O)OR®, OC(O)R™, OC(ONR®RY, NRUR¥, NR®C(O)RY,
NREC(0)OR®, NR®C(O)NR¥RE, C(=NRE)R, C(=NR®)NRERS,
NRSC(=NR®)NRSRY, NR® S(O)R™, NR® S(O)R?, NR® S(O):NR®R®, S(O)R,
S(O)NRERY, S(0)R", va S(0),NRRE;

mdi R*, R¥ R, va R* doc 1ap dwoc chon tir H, Ci6 alkyl, Ci4 haloalkyl, Ca-6
alkenyl, va Ca. alkynyl, trong d6 Cis alkyl, Ca6 alkenyl, va Ca.¢ alkynyl néu trén moi
nhém tuy v duge thé béi 1, 2, 3, 4, hodc 5 nhém thé doc 1ap duoc chon tir Ci alkyl, Ciug
haloalkyl, Ci.4 xyanoalkyl, halo, CN, OR®, SR¥, C(O)RY, C(O)NR®R¥, C(O)OR®,
OC(O)RY, OC(O)NR®RY, NR¥R®, NRSC(O)RP®, NR*C(O)OR®, NRSC(O)NRSR®,
C(=NR)RP, C(=NR®)NR“R®, NRSC(=NRS)NRSRE, NRS(O)R, NR®S(0),R,
NR#S(0),NRPR®, S(O)R, S(O)NRR®, S(0)2R", va S(0),NR®R%;

hozic R va R% bat ky cling v6i nguyén tir N ma ching gén vao clng nhau tao thanh
nhom ‘heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y dugc thé boi 1, 2, hodc 3 nhoém thé
doc 1ap duge chon tir Cis alkyl, Cis haloalkyl, halo, CN, OR®, SR®, C(O)RY,
C(O)NR®R¥,  C(O)OR¥, OC(O)RY, OC(O)NR®R®, NRSR®, NR®C(O)R,
NR®C(O)OR®, NRSC(O)NRSRE, C(=NR%)R, C(=NR®)NR®R®,
NREC(=NRS)NRSRE, NRSS(O)RP, NRS(0)R?, NRS(0)2NRPR®, S(O)R,
S(O)NRR%, §(0),R, va S(O):NR®R®; | |

mdi R®, RY, R, va R® doc 1ap duge chon tir H, Ci4 alkyl, Ci4 haloalkyl, Ca4
alkenyl, va Ca4 alkynyl, trong d6 Ci4 alkyl, Ca alkenyl, va Cz.4 alkynyl néu trén moi
nhom tuy y dugc thé boi 1, 2, hodc 3 nhom thé doc lap dugc chon tir OH, CN, amino, halo,
Ci.4 alkyl, Ci.4 alkoxy, Ci-4 alkylthio, Ci4 alkylamino, di(C1.4 alkyl)amino, Ci-4 haloalkyl,
va Ci.4 haloalkoxy;

mdi R, R, R, R%, va R®® ddc 1ap duogc chon tir H, Craalkyl, va CN;

-151-



33645

chi sO duéi m la 1 hodc 2; va
chisddu6éinlal, 2,3 hodc4.

2. Hop chét theo diém 1, hodc mudi duogc dung cta chung, trong do mdi nhém Y va Z 1a

CH.

3. Hop chét theo diém 1 hoic 2, hodc mudi duoc dung ctia ching, trong d6 vong A 1a Ce.
10 aryl, heteroaryl 5-10 canh, hodc heteroxycloalkyl 4-10 canh, trong d6 heteroaryl 5-10
canh hoic heteroxycloalkyl 4-10 canh ctia vong A mdi nhém ¢6 it nhat mot nguyén ti
cacbon tao vong va 1, 2, 3, hodc 4 nguyén tir khac loai tao vong dugc chon tir N, O, va S,
trong d6 N hodc S tuy y dugc oxy hda; va trong do nguyén tir cacbon tao vong cua
heteroxycloalkyl 4-10 canh tuy y dugc thé béi oxo dé tao ra nhom carbonyl.

4. Hop chit theo diém 1 hodc 2, hodc mudi dugce dung cta chung, trong d6 vong A 1a Ce-
10 aryl.

5. Hop chét theo diém 1 hodc 2, hodc mudi dugc dung cua ching, trong d6 vong A la
phenyl.

6. Hop chét theo diém 1 hodc 2, hodc mudi dugc dung cua chung, trong d6 vong A la
heteroaryl 5-10 canh.

7. Hop chét theo diém 1 hoic 2, hodc mudi duoc dung cua ching, trong d6 vong A la
pyridyl, 1H-indazolyl, IH-pyrrolo[2,3-b]pyridinyl, hodc 1H-benzo[d]imidazolyl.

8. Hop chit theo diém 1 hodc 2, hodc mudi duoc dung cua ching, trong d6 vong A la
pyridyl.

9. Hop chit theo diém 1 hoic 2, hoic mubi duoc dung cua chung, trong d6 vong A la
heteroxycloalkyl 4-10 canh ¢o it nhét mot nguyén tr cacbon tao vong va 1, 2, 3, hodc 4
nguyén t khéc loai tao vong dugc chon tir N, O, va S, trong d6 N hodc S tuy y dugc oxy
hoéa, va trong d6 nguyén tir cacbon tao vong tuy y dugc thé bdi oxo dé tao ra nhoém carbonyl.
10. Hop chat theo diém 1 hodc 2, hodc mudi duge dung cta ching, trong d6 vong A la 2-
0x0-2,3-dihydro-1H-indolyl; 2-0x0-2,3-dihydro-1,3-benzoxazolyl; 3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazinyl; 3-0x0-3,4-dihydro-2H-1,4-benzoxazinyl; 1H-pyrazolo[3,4-
b]pyridinyl, 3-mety1-2—oxo-3,4-dihydro-2H-1,3-benzoxazin-7—yl; 2-0x0-2,3-dihydro-1H-
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benzimidazolyl; 1H-benzimidazolyl; 2-0x0-2,3-dihydro[1,3]oxazolo[4,5-b]pyridinyl,
hodc 2,3-dihydro-1-benzofuranyl.

11. Hop chét theo diém 1 hoic 2, hoac mudi duoc dung cia ching, trong d6 vong A la 2-
0x0-2,3-dihydro-1H-indolyl; 2-0x0-2,3-dihydro-1,3-benzoxazolyl;  3,4-dihydro-2H-
pyrido[3,2-b][1,4]oxazinyl; 3-0x0-3,4-dihydro-2H-1,4-benzoxazinyl; hodc 2,3-dihydro-1-

benzofuranyl.

12. Hop chét theo diém 1 hoic 2, hodc mubi duoc dung cta ching, trong d6 vong A 1a
phenyl; 2,3-dihydro-1,4-benzodioxin; 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl; 5,6,7,8-
tetrahydro-1,8-naphtyridin-3-yl; 2-0x0-1,2,3,4-tetrahydroquinolin-7-yl; pyridyl; 2-oxo-
2,3-dihydro-1,3-benzoxazolyl; 1,3-benzothiazol-5-yl; 2,3-dihydro-1H-inden-5-yl; 1H-
pyrrolo[2,3-b]pyridinyl; 8-quinoxalin-6-yl; 2-o0x0-1,2,3,4-tetrahydroquinolin-6-yl; hodac
1H-pyrazolo[3,4-b]pyridinyl.

13. Hop chét theo diém bAt ky trong sb cac diém 1-12, hoic mubdi dugc dung cta ching,
trong d6 R, & mdi truong hop, ddc lap duge chon tur Cy?, Ci alkyl, CN, OR®,
C(O)NRZR®, va NR2R®; trong d6 C1.6 alkyl tiy ¥ dugc thé boi 1, 2, hodic 3 nhém thé doc
lap duge chon tir Cy?, C(O)R2, va C(O)NR“R®,

14. Hop chét theo diém bit ky trong s6 cac diém 1-12, hoic mudi dugc dung cta chung,
trong do hai nhém thé R3 k& nhau trén vong A cung véi cac nguyén tir ma chung gén vao
cung nhau tao thanh vong heteroxycloalkyl 5 hogc 6 canh ngung tu, vong Cs.¢ xycloalkyl
ngung tu, hodc vong heteroaryl 5 hodc 6 canh ngung tu, mdi nhém trong s6 do6 tiy y duge
thé boi 1 hodc 2 nhom thé R? duogc chon mot cach ddc 1ap; trong d6 cacbon trén vong cua
vong heteroxycloalkyl 5 hodc 6 canh ngung tu hodc vong Cs.¢ xycloalkyl ngung tu tuy y
dugc thay thé boi nhom carbonyl;

theo cach khéac, hai nhom thé RA duoc gén vao cung mot cacbon cua
heteroxycloalkyl 5 hodc 6 canh ngung tu hodc Cs.s xycloalkyl ngung tu cung nhau tao thanh
Cs.¢ xycloalkyl hodc vong heteroxycloalkyl 4 dén 7 canh.
15. Hop chét theo diém bt ky trong 36 cac diém 1-12, hodc mudi dugc dung cia chung,
trong d6 hai nhém thé R3 ké nhau trén vong A cing véi cac nguyén tr ma ching gin vao

cung nhau tao thanh vong ngung tu dugc chon tr 1-metylpyrolidin, 4-metyl-3-0x0-
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morpholin,  1-metylimidazol, l-metylpiperidin, 1-metyl-2-oxopyrolidin, va 1-

metylpyrazol, mdi nhém trong s§ d6 thy y duoc thé boi 1 hode 2 nhom thé RA.

16. Hop chit theo diém bat ky trong s6 céc didm 1-12, hodc mudi duoc dung cua ching,
trong d6 R3 1a Ci.6 alkyl, halo, Ci1.6 hydroxyalkyl, Ci-¢ haloalkyl, CN, OR?, 1-pyrolidinyl,
2-ox0-1-pyrolidinyl, NR22C(0)OR®, -(C . alkyl)-NR“C(O)OR®, C(O)NR®2R%, NR¥’R%,
piperazinylmetyl, 4-metylpiperazinylmetyl, piperidinyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, hogc 3-xyano-1 -pyrolidinyl.

17. Hop chét theo diém bat ky trong sb cac diém 1-12, hodc mubi duoc dung cta chung,
trong d6 R3 1a Ci6 alkyl, CN, OR®, 1-pyrolidinyl, 2-oxo-1-pyrolidinyl, C(O)NR®R%,
NR®2R®,  piperazinylmetyl, 4-metylpiperazinylmetyl, piperidinyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, hodc 3-xyano-1-pyrolidinyl.

18. Hop chét theo diém bAt ky trong sb cac diém 1-12, hodc mudi duge dung cia ching,
trong d6 R 13, & mdi truong hop, CN, F, hydroxymetyl, (CH30)C(O)N(CHs)-,
(CH;0)C(O)N(CHs3)-metyl, diflorometyl, amino, metyl, metoxy, 1-pyrolidinyl, 2-oxo-1-
pyrolidinyl, -C(O)N(CHs),, dimetylamino, 4-metylpiperazinylmetyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, morpholinoetyl, hodc 3-xyano-I-
pyrolidinylmetyl.

19. Hop chit theo diém bt ky trong s céc didm 1-12, hodc mudi dugc dung cta chung,
trong do R3 14, & mdi trudng hop, CN, metyl, metoxy, 1-pyrolidinyl, 2-ox0-1-pyrolidinyl,
-C(O)N(CHas)a, dimetylamino, 4-metylpiperazinylmetyl, morpholinyl, 4-
metylpiperazinylcarbonylmetyl, morpholinylmetyl, morpholinoetyl, hodc 3-xyanb-1-
pyrolidinylmetyl. |

20. Hop chét theo diém bét ky trong sb cac diém 1-12, hoic mudi duoc dung clia ching,
trong d6 R 13, & mdi truong hop, CN, F, hydroxymetyl, (CH30)C(O)N(CHs)-,
(CH30)C(O)N(CH3)-metyl, diflorometyl, metyl, metoxy, -C(O)N(CHzs),, dimetylamino,
morpholinylmetyl, (CHs3)S(O2)N(CHs)-metyl, (CH3):NC(O)N(CHs)-metyl, Cl, 1-
hydroxyetyl, metoxymetyl, isopropyl, etyl, (CH3)S(02)N(CHs)-, hodc etoxy.

21. Hop chét theo diém bat ky trong 36 cac diém 1-20, hodc mubi duge dung cua chung,

trong d6 R' 1a -L'-R® hogc ~L>-NR'R®.
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22. Hop chat theo diém bét ky trong sb cic diém 1-20, hodic mubi duge dung ctia chung,
trong d6 R! 1a —~L2-NR7R®, trong d6 L? 1a lién két, -C(O)-, -C14 alkylen-, -O-Ci4 alkylen, -
C1.4 alkylen-O-, -C1-4 alkylen-NH-, hodc -NH-Ci.4 alkylen-.

23. Hop chét theo diém bAt ky trong s cac diém 1-20, hodc mudi dugc dung cua chung,

trong d6 R' 1a OR®L.

24. Hop chét theo diém bt ky trong s6 cac didm 1-20, hoic mudi duge dung cua chung,
trong d6 R! 1a OR?!, trong d6 R dugc chon doc 1ap tir Cs-10 aryl-Ci alkyl-, Cs-10
xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C14 alkyl-, trong d6 mdi Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl 5-10
canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- tuy y dugc thé bang 1, 2, 3
hosic 4 nhom thé duge chon doc 18p tir Ci.4 alkyl, Ci4 haloalkyl, Ci-4 xyanoalkyl, halo, CN,
OR®, SR®, C(O)RP, C(O)NR®R¥, C(O)ORY, OC(O)R", OC(O)NR®R%¥, NR*R®,
NR°5C(O)Rb5, NRC(O)OR®, NRSC(O)NRSR®, C(=NR)RY, C(=NR®)NR“R®,
NRSC(=NRSNRSRS, NRSS(O)R, NRSS(0)R?, NRS(0)NRPR®, S(O)R,
S(O)NRSR®, S(0)R, va S(0),NR*R®.

25. Hop chét theo diém bt ky trong s6 céc didm 1-20, hogc mudi duoc dung cua ching,
frong d6 R! 1a OR™, trong d6 R?! dugc chon doc 1ap tir Ce.1oaryl-metylen-, Cs.10xycloalkyl-
metylen-, heteroaryl-metylen 5-10 canh, va heteroxycloalkyl-metylen 4-10 canh, trong do
mdi Ce.10 aryl-metylen-, Cs.10 xycloalkyl-metylen-, heteroaryl-metylen 5-10 canh, va
heteroxycloalkyl-metylen 4-10 canh tuy y dugc thé béng 1, 2, 3 hodc 4 nhém thé duoc
chon doc 14p tir C1.4 alkyl, C14 haloalkyl, Ci4 xyanoalkyl, halo, CN, OR®, SR*, C(O)RY’,
C(O)NR®R%, C(O)OR®, OC(O)RY, OC(O)NR®R®, NRSRE,  NREC(O)R,
NR®C(O)OR®, NRSC(O)NRSRE, C(=NR®)RY, C(=NR®)NR®R®,
NRPSC(=NR®)NRSRYS,  NRPS(O)RY,  NR¥S(O):R", NRSS(0),NRSRY,  S(O)R™,
© S(O)NR®RY, S(O)RY, va S(O)2NRPRY. ‘

26. Hop chét theo diém bét ky trong 36 cac diém 1-20, hoac mudi dugc dung cua chung,
trong d6 R! 1a OR?!, trong d6 R?! 1a heteroxycloalkyl-metylen 4-10 canh, tuy ¥ duoc thé
bang 1, 2, 3 hodc 4 nhém thé duoc chon doc 1ap tir Cia alkyl, Cis haloalkyl, Ci4
xyanoalkyl, halo, CN, OR®, SR35, C(O)RY, C(O)NRR®, C(O)OR®, OC(O)R”,
OC(O)NRSR%, NR¥R%, NR® C(O)RY, NR®C(O)OR®, NRSC(O)NRSR®E, C(=NR*)R",
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C(=NR)NRERE, NRESC(=NRS)NRERY, NRES(O)RY, NRS(O)RY,
NR¥S(0);NRSRE, S(O)RY, S(O)NRSRE, S(0),R, va S(0):NRSR®,

27. Hop chét theo diém bat ky trong s6 cac diém 1-20, hodc mudi duge dung cta ching,
trong d6 R! 1a (I-metylpiperidin-3-yl)metoxy, (1-etylpiperidin-3-yl)metoxy, (2-
xyanoetylpiperidin-3-yl)metoxy, (2-hydroxyetylpiperidin-3-yl)metoxy, (2-
metoxyetylpiperidin-3-yl)metoxy, 4-dimetylaminopiperidin-1-yl, 3-
dimetylaminopyrolidin-1-yl, 7-metyl-2,7-diazaspiro[4.4]non-2-yl, hoac (1-
metylpyrolidin-3-yl)metoxy.

28. Hop chét theo diém bat ky trong s6 cac diém 1-20, hodc mubi duge dung ctia chiing,

trong d6 R! 1 (1-metylpiperidin-3-yl)metoxy hodc (1-metylpyrolidin-3-yl)metoxy.

29. Hop chét theo diém bt ky trong sb cac diém 1-20, hodc mudi duoc dung cta ching,
trong d6 R! 1a (1-metylpiperidin-3-yl)metoxy, (1-etylpiperidin-3-yl)metoxy, (2-
xyanoetylpiperidin-3-yl)metoxy, 4-dimetylaminopiperidin-1-yl, 3-
dimetylaminopyrolidin-1-yl, (2-hydroxypropylpiperidin-3-yl)metoxy, hodc 2-hydroxy-2-
metylpropyl)piperidin-3-ylJmetoxy.

30. Hop chét theo diém bat ky trong sb cic diém 1-29, hodc mubi duoc dung cua ching,
trong d6 R? 1a H.

31. Hop chat theo diém bét ky trong s6 cac diém 1-30, hoic mudi dugc dung cua ching,
trong d6 R* [a H.

32. Hop chét theo diém bat ky trong s6 cac diém 1-31, hodc mudi duoc dung cua ching,

trong d6 R 1a H.

33. Hop chit theo didm bét ky trong sb cac didm 1-32, hodc mudi duge dung cia chung,

trong dom la 1.

34. Hop chét theo diém bt ky trong sb cac diém 1-33, hodc mubi dugce dung ctia chung,

trong donla 1.

35. Hop chét theo diém bét ky trong s6 cac diém 1-20 va 34, c6 Cong thirc IVa, IVb, IVc,
IVd, IVe, hoac IVT:
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w \/\CN N SN \/\O/

(R%@ h\lb (R, ” QD
IVe IVf

hodc mudi duoc dung ctia chung.
36. Hop chét theo diém bét ky trong s6 cac diém 1-20 va 34, ¢6 Cong thirc IVg, IVh, hodc
IVi:

NC
O INTO\ N\/\OH }[( O\/LOH
e O,

Vg [Vh
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hodc muoi dugc dung cta ching.

37. Hop chét theo diém bt ky trong s6 cac diém 1-20 va 34, ¢6 Cong thirc IVa hodc IVb:

NC NC
N (@] .\\‘\O\ N O\\\\\\C —
| |
Noa® NOSY
(R%) \ / (R%) \ y/

IVa IVb
hodc mudi duoc dung ctia ching.

38. Hop chét theo diém bt ky trong sd cac diém 1-20 va 34, c6 Cong thirc VIa, VIb, hodc
Viec:

hodc mudi dugc dung cua chung.

39. Hop chét theo diém 1, c6 Cong thirc V:
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hodc muoi dugc dung cua ching, trong do:

hai nhom thé R? cing véi cac nguyén tir cacbon ma ching gén vao cung nhau tao
thanh vong heteroxycloalkyl 5 canh ngung tu hodc vong heteroaryl 5 canh ngung tu, moi
nhém trong s6 d6 tiry ¥ duoc thé boi 1 hodc 2 nhém thé R* duoc chon mét céch doc lap,
trong d6 cacbon trén vong cua vong heteroxycloalkyl 5 canh ngung tu tuy y dugc thay thé

b6i nhém carbonyl;
X'1a N hoac CH;
L2 14 lién két hodc O-C 1.4 alkylen; va
R7 va R® cling v6i nguyén ti ni-to ma chung gén vao cing nhau tao thanh vong
heteroxycloalkyl 4 dén 7 canh ¢6 0, 1 hodc 2 nguyén tir khac loai dugc chon tur Nva S
ngodi nguyén tir ni-to duge ndi véi R7 va R, trong d6 heteroxycloalkyl tuy y duge thé boi
1,2, 3 hodc 4 nhoém thé R® dugc chon mot cach doc 1ap.
40. Hop chét theo didm 1, hoic mudi duoc dung cua ching, trong d6 hop chit duoc chon
tur:
4-(8-(4-metylphenyl)-5-{[(3R)- 1'-metylpiperidin-3-yl]metoxy}imidazo[1 ,2-
c]pyrimidin-7-y1)benzohitril, | |
4-(8-(4-metylphenyl)-5-{[(3R)-1-metylpyrolidin-3 -ylJmetoxy }imidazo[1,2-
¢]pyrimidin-7-yl)benzonitril,
4~(8-(6-metoxypyridin-3-yl)-S-{[(3R)—1-metylpiperidin-3-yl]metoxy}imidazo[l,2-
¢]pyrimidin-7-yl)benzonitril, 4
4-(8-[6-(dimetylamino)pyridin-3-yl]-5-{ [(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-metylpiperidin-3-yl]metoxy }-8-(6-pyrolidin-1 -ylpyridin-3-

yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
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4-(8-(1-metyl-2-0x0-2,3-dihydro- 1H-indol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
ylmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-y1)-5-{[(3R)-1 -metylpiperidin-
3-yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-(1-metyl-1H-indazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-{4-[(4-metylpiperazin-1-yl)metyl]phenyl }-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-{4-[2-(4-metylpiperazin-1-yl)-2-oxoetyl]Jphenyl }-5-{[(3R)-1 -metylpiperidin-
3-yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-{5-{[(3R)-1-metylpiperidin-3-ylJmetoxy } -8-[4-(2-morpholin-4-
yletyl)phenyl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{5-{[(3R)-1-metylpiperidin-3-ylJmetoxy}-8- [4-(morpholin-4-
ylmetyl)phenyl]imidazo[ 1 ,2-c]pyrimidin-7-yl}benzonitril,
(3S)-1-[4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[1,2-c]pyrimidin-8-yl)benzyl] pyrolidin-3-carbonitril,
4-(8-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][1 ,4Joxazin-7-y1)-5-{[(3R)-1-
metylpiperidin-3-ylJmetoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(4-metyl-3-0x0-3,4-dihydro-2H-1 ,4-benzoxazin-7-yl)-5-{[(3R)-1-
metylpiperidin-3-yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril,
4-{5-{[(3R)-1-metylpiperidin-3-yl|metoxy } - 8-[6-(2-oxopyrolidin-1-yl)pyridin-3-
yl]imidazo[ 1,2-c]pyrimidin-7-yl}benzonitril,
4-(8-(1-metyl-1H-benzimidazol-5-y1)-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)b enzonitril,
4-(8-(1-metyl-1H-indazol-6-y1)-5-{[(3R)-1 -metylpiperidin-3-
yllmetoxy }imidazo[1 ,2-c]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-metylpiperidin-3-yljmetoxy }-8-(1 -metyl-1H-pyrrolo[2,3-b]pyridin-
5-yl)imidazo[ 1,2-¢]pyrimidin-7-yl]benzonitril,
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5-(7-(4-xyanophenyl)-53-{[(3R)-1-metylpiperidin-3 -ylJmetoxy }imidazo[1,2-

c]pyrimidin-8-y1)-N,N-dimetyl-2,3-dihydro-1 -benzofuran-2-carboxamit,
4-(8-[6-(dimetylamino)pyridin-3-y1]-5-{[(3R)- 1-metylpyrolidin-3-

ylJmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-metylpyrolidin-3-ylJmetoxy } -8-(6-pyrolidin-1 -ylpyridin-3-

yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-(1-metyl-2-0x0-2,3-dihydro-1H-indol-5-yI)-5-{[(3R)-1 -metylpyrolidin-3-

ylJmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]oxazin-7-yl)-5-{[(3R)-1-

metylpyrolidin-3-ylJmetoxy }imidazo[1,2-c]pyrimidin-7 -yl)benzonitril,
4-(8-(1-metyl-1H-benzimidazol-5-y1)-5-{[(3R)-1 -metylpyrolidin-3-

yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(3-metyl-2-0x0-2,3-dihydro-1,3 -benzoxazol-6-yI)-5-{[(3R)-1-metylpyrolidin-

3-yl]metoxy }imidazo[1,2-c] pyrimidin-7-yl)benzonitril, va
4-(8-(1-metyl-1H-indazol-5-y1)-5-{[(3R)-1 -metylpyrolidin-3-

yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril.

41. Hop chét theo didm 1, hodc mudi duge dung cua ching, trong d6 hop chét duoc chon

tur: |
4-[5-{[(3R)-1-metylpiperidin-3-yl|metoxy }-8-(1 -metyl-1H-pyrazolo|3,4-

b]pyridin-5-yl)imidazo[1 ,2-0]pj/rimidin-7-yl]benzonitril,
4-[5-{[(3R)-1-etylpiperidin-3-ylJmetoxy }-8-(1 -metyl-1H-pyrazolo|[3,4-b]pyridin-

5-yl)imidazo[ 1,2-¢]pyrimidin-7-yl]benzonitril,
4-(8-[3-flo-4-(hydroxymetyl)-5-metylphenyl]-5- {[(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)b enzonitril, |
4-(8-[3-flo-4-(hydroxymetyl)phenyl]-5-{[(3R)-1 -metylpiperidin-3-

yl]metoxy }imidazo[1 ,2-c]pyrimidin-7-yl)benzonitril,
4-(8-[3,5-diflo-4-(hydroxymetyl)phenyl]-5-{ [(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1 ,2-c]pyrimidin-7-yl)benzonitril,
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4-[5-{[(3R)-1-(2-xyanoetyl)piperidin-3-ylJmetoxy } -8-(1-metyl-1H-pyrazolo[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl[benzonitril,
4-[5-{[(3R)-1-(2-hydroxyetyl)piperidin-3-ylJmetoxy } -8-(1-metyl-1H-
pyrazolo[3,4-b]pyridin-5-yl)imidazo[ 1 ,2-c]pyrimidin-7-yl]benzonitril,
4-(8-[4-(hydroxymetyl)-3-metylphenyl]-5-{[(3R)-1-metylpiperidin-3-
ylJmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-[4-(hydroxymetyl)phenyl]-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-¢c]pyrimidin-7-yl)benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-1H-pyrazolo[3 ,4-b]pyridin-5-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-[(3R)-3-(dimetylamino)pyrolidin-1-yl]-8-(1-metyl-1H-pyrazolo[3 J4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-(7-metyl-2,7-diazaspiro[4.4]non-2-yl)-8-(1-metyl-1H-pyrazolo[3 ,4-b]pyridin-
5-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
metyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yl|metoxy }imidazo
[1,2-c]pyrimidin-8-yl)-2-florobenzyl]metylcarbamat,
4-[5-{[(3R)-1-(2-metoxyetyl)piperidin-3-yl]metoxy }-8-(1-metyl- 1H-pyrazolo|[3,4-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-(3-amino- 1-metyl-1H-indazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(3-metyl-2-0x0-3,4-dihydro-2H-1,3-benzoxazin-7-yl)-5- {[(BR)-1-
metylpiperidin-3-ylJmetoxy }imidazo[1,2-c] pyrimidin-7-yl)benzonitril,
4-(8-(1,3-dimetyl-2-0x0-2,3-dihydro-1H-benzimidazol-5-y1)-5- {[(3R)-1-
metylpiperidin-3-ylJmetoxy }imidazol[ 1 ,2-¢c]pyrimidin-7-yl)benzonitril,
4-(8-(5-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-5- {{[(3R)-1-
metylpiperidin-3-ylJmetoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(1-metyl-1 H-indazol-5-yl)imidazo[1,2-
¢]pyrimidin-7-yl]benzonitril,
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4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(3-metyl-2-0x0-2,3 -dihydre-1,3-
benzoxazol-6-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(6-metoxypyridin-3 -yl)imidazo[ 1,2-
¢]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(5-floro-6-metoxypyridin-3 -yl)imidazo[1,
2-¢]pyrimidin-7-yl]benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-yl]-8-[6-(2-oxopyrolidin-1 -yl)pyridin-3-
yl]imidazo[ 1,2-c]pyrimidin-7-yl}benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl}-8-(4-metyl-3-o0x0-3 ,4-dihydro-2H-1,4-
benzoxazin-7-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-{8-[2-(diflorometyl)-1-metyl-1H-benzimidazol-5-y1]-5-[4-
(dimetylamino)piperidin-1-yl]imidazo[1 ,2-c]pyrimidin-7-yl}benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(6-metoxy-5 -metylpyridin-3-
yl)imidazo[ 1,2-¢]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(5-floro-3 -metyl-2-0x0-2,3-dihydro-1,3-
benzoxazol-6-yl)imidazo[ 1,2-¢]pyrimidin-7-yl]benzonitril,
4-[5-{[(3R)-1-etylpiperidin-3-yljmetoxy }-8-(3-metyl-2-0x0-2,3 -dihydro-1,3-
benzoxazol-6-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-{[(3R)-1-(2-hydroxyetyl)piperidin-3 -ylJmetoxy }-8-(6-metoxypyridin-3-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-(5-flo-6-metoxypyridin-3-y1)-5-{[(3R)-1 -(2-hydroxyetyl)piperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)b enzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(4-flo-3 -metyl-2-o0x0-2,3-dihydro-1,3-
benzoxazol-6-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-(4-flo-3-metyl-2-0x0-2,3-dihydro-1,3 -benzoxazol-6-y1)-5-{[(3R)-1-
metylpiperidin-3-yl]metoxy }imidazo[ 1 ,2-c]pyrimidin-7-yl)benzonitril,
4-[5-[4-(dimetylamino)piperidin- 1-y1]-8-(3-metyl-2-0x0-2,3-
dihydro[1,3]oxazolo[4,5-b]pyridin-6-yl)imidazo[1 ,2-c]pyrimidin-7-yl]benzonitril,

-163-



33645

4-(8-(3-metyl-2-0x0-2,3-dihydro[ 1,3]oxazolo[4,5-b]pyridin-6-y1)-5-{[(3R)-1-

" metylpiperidin-3-yl]metoxy } imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1 -metyl-2-0x0-2,3-dihydro-1H-indol-5-

yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1,2-dimetyl-1H-benzimidazol-5-

yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-[2-(diflorometyl)-1-metyl-1H-benzimidazol-5-yl]-5-{[(3R)-1 -metylpiperidin-

3-ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(1,2-dimetyl-1H-benzimidazol-5-y1)-5-{[(3R)-1-metylpiperidin-3-

ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
5-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl]imidazo[1,2-

¢]pyrimidin-8-yl}-2-metylnicotinonitril,
metyl (5-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl] imidazol[1,2-

¢]pyrimidin-8-yl}pyridin-2-yl)metylcarbamat,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(5 ,6-dimetylpyridin-3-yl)imidazo[1,2-

¢]pyrimidin-7-yl]benzonitril,
4-(8-(6-metoxy-5-metylpyridin-3-yl)-5-{[(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1,2-¢]pyrimidin-7-yl)benzonitril,
5-(7-(4-xyanophenyl)-3-{[(3R)-1-metylpiperidin-3-yl]metoxy} imidazo[ 1,2-

c]pyrimidin-8-yl)-2-metylnicotinonitril,
4-(8-[3-(hydroxymetyl)-4-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-

yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-[2-(hydroxymetyl)-4-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-

yl]metoXy} imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-metylpiperidin-3-yljmetoxy }- 8-(6-metylpyridin-3-yl)imidazo[1,2-

¢|pyrimidin-7-yl]benzonitril, |
4-(8-(5-flo-6-metylpyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3-

yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril, va

-164-



33645

metyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yl]metoxy }imidazo[ 1,
2-¢]pyrimidin-8-yl)-2-florophenyl]metylcarbamat.
42. Hop chét theo diém 1, hoic mudi duoc dung clia chung, trong d6 hop chét duoc chon
tu:
7-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yljmetoxy } imidazo[1,
2-c]pyrimidin-8-y1)-N,N-dimetyl-2,3-dihydro-1,4-benzo dioxin-2-carboxamit,
4-(8-(1-metyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-y1)-5-{[(3R)-1-
metylpiperidin-3-yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-metylpiperidin-3-ylJmetoxy }-8-(8-metyl-5,6,7,8-
tetrahydro-1,8-naphtyridin-3-yl)imidazo[1,2-c] pyrimidin-7-yl]benzonitril,
4-(8-(1-metyl-2-0x0-1,2,3,4-tetrahydroquinolin-7-yl)-5-{[(3R)-1-
metylpiperidin-3-yl]metoxy }imidazo[1 ,2-c]pyrimidin¥7 -yl)benzonitril,
4-(8-[3-flo-4-(morpholin-4-ylmetyl)phenyl]-5-{[(3R)-1-metylpiperidin-3-
ylmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-[5-{[(3R)-1-(2-xyanoetyl)piperidin-3-ylJmetoxy }-8-(5-flo-6-
metoxypyridin-3-yl)imidazo[1,2-¢]pyrimidin-7-yl]benzonitril,
4-{8-[6-(dimetylamino)-5-floropyridin-3-yl]-5-[4-
(dimetylamino)piperidin-1-yl]imidazo[ 1,2-c]pyrimidin-7-y1} benzonitril,
4-[5-{[(3R)-1-(2-xyanoetyl)piperidin-3-ylJmetoxy } -8-(3-metyl-2-ox0-2,
3-dihydro-1,3-benzoxazol-6-yl)imidazo[1,2-c] pyrimidin-7-yl]benzonitril,
N-[4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-¢]pyrimidin-8-yl)-2-florobenzyl]-N-
metylmetansulfonamit,
N-[4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-¢]pyrimidin-8-yl)-2-florobenzyl]-N,N' ,N'-trimetylure,
N-[4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-c]pyrimidin-8-yl)benzyl] -N,N',N'-trimetylure,

metyl [4-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3 -yl]lmetoxy }
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imidazo[1,2-c]pyrimidin-8-yl)benzyl|metylcarbamat,
4-(8-(5-clo-6-metoxypyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-yl]-8- [3-floro-4-(hydroxymetyl)-5-
metylphenyl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{8-[3,5-diflo-4-(hydroxymetyl)phenyl]-5-[4-(dimetylamino)piperidin-
1-yl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-yl]-8- [4-(hydroxymetyl)-3-
metylphenyljimidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-(8-(5-clo-6-metylpyridin-3-yl)-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-[3-(1-hydroxyetyl)-4-metylphenyl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-(8-[4-(metoxymetyl)phenyl]-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-[2-flo-4-(morpholin-4-ylmetyl)phenyl]-5-{[(3R)-1 -metylpiperidin-3-
yl]metoxy }imidazo[1,2-¢]pyrimidin-7-yl)benzonitril,
5-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yljmetoxy }imidazo[1,
2-c]pyrimidin-8-yl)-2-metylbenzonitril,
N-(4-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl] imidazol[1,
2-c]pyrimidin-8-yl}-2-ﬂorobenzy1)-N,N’,N'-trimetyllure, ’
4-{5-[4-(dimetylamino)piperidin-1-y1]-8-[3 -flo-4-(morpholin-4-
ylmetyl)phenyl]imidazol[ 1 ,2-c]pyrimidin-7-yl}benzonitril, |
4-{5-{[(3R)-1-etylpiperidin-3-ylJmetoxy}-8-[3 -(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-¢]pyrimidin-7-yl} benzonitril,
4-{5-[(3R)-3-(dimetylamino)pyrolidin-1-y1]-8-[3 -(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-¢]pyrimidin-7-y1} benzonitril,

4-(8-[3-010-4—(hydroxymetyl)phenyl]-5-{[(3R)—1-metylpiperidin-3-
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ylJmetoxy }imidazo[ 1,2-¢]pyrimidin-7-yl)benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-y1]-8-[ 3-(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{8-(5-clo-6-metylpyridin-3-y1)-5-[4-(dimetylamino)piperidin-1-
yl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{8-(5-clo-6-metoxypyridin-3-yl)-5-[4-(dimetylamino)piperidin-1-
yl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
5-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl]imidazo[1,2-
¢]pyrimidin-8-y1}-2-metoxynicotinonitril,
metyl [5-(7-(4-xyanophenyl)-5-{[(3R)-1-metylpiperidin-3-yljmetoxy }
imidazo[1,2-c]pyrimidin-8-y1)-2-metylphenylJmetylcarbamat,
4-(8-(6-etylpyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3-
yllmetoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(6-isopropylpyridin-3-y1)-5-{[(3R)-1-metylpiperidin-3-
yl]metoxy }imidazo[ 1,2-c]pyrimidin-7-yl)benzonitril,
4-{5-{[(3R)-1-etylpiperidin-3-yljmetoxy }-8-[3 -flo-4-(hydroxymetyl)-5-
metylphenyl]imidazo[1,2-¢]pyrimidin-7-yl} benzonitril, |
4-{5-[(3R)-3-(dimetylamino)pyrolidin-1-y1]-8- [3-flo-4-(hydroxymetyl)-
5-metylphenyl]imidazo[1,2-c]pyrimidin-7-yl} benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-yl]-8-[2-(hydroxymetyl)-4-
metylphenyl] imidazo[1,2-c]pyrimidin-7-yl}benzonitril,

4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(6- metylpyrldln -3-yl)imidazo[1,
2-¢]pyrimidin-7-yl]benzonitril,

4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(5-flo-6-metylpyridin-3-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,

metyl (4-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1 -yl]imidazo
[1,2-c]pyrimidin-8-yl} phenyl)metylcarbamat,

N-(5-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl] imidazo[1,
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2-c]pyrimidin-8-yl} pyridin-2-yl)-N-metylmetansulfonamit,
metyl (4-{7-(4-xyanophenyl)-5-[4-(dimetylamino)piperidin-1-yl]imidazo
[1,2-c]pyrimidin-8-y1}-2-florophenyl)metylcarbamat,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(6-etoxypyridin-3-yl)imidazo[ 1,
2-¢]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(6-isopropylpyridin-3-
yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-{5-{[(3R)-1-etylpiperidin-3-ylJmetoxy }-8-[2-(hydroxymetyl)-4-
metylphenyl]imidazo[1,2-c]pyrimidin-7-yl}benzonitril,
4-{8-(1,3-benzothiazol-5-yl)-5-[4-(dimetylamino)piperidin-1-
yl]imidazo[ 1,2-c]pyrimidin-7-yl} benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(3-hydroxy-2,3-dihydro-1H-
inden-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril, '
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(2-hydroxy-2,3-dihydro- 1H-
inden-5-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-(8-(3-hydroxy-2,3-dihydro-1H-inden-5-y1)-5-{[(3R)-1 -metylpiperidin-
3-yl]metoxy}imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-(8-(2-hydroxy-2,3-dihydro-1H-inden-5-yl)-5-{[(3R)-1 -metylpiperidin-
3-ylJmetoxy }imidazo[1,2-c]pyrimidin-7-yl)benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-1 H-pyrrolo[2,3-
b]pyridin-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-{5-[4-(dimetylamino)piperidin-1-yl] -8-quinoxalin-6-ylimidazo[1,2-
¢]pyrimidin-7-yl}benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-y1]-8-(4-floro-1,3 -dimetyl-2-0x0-2,3-
dihydrd- 1H-benzimidazol-5-yl)imidazo[1,2-c]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(7-floro-1,3 -dimetyl-2-0x0-2,3-
dihydro-1H-benzimidazol-5-yl)imidazo[ 1 ,2-c]pyrimidin-7-yl]benzonitril,

4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(6-floro-1 ,3-dimetyl-2-0x0-2,3-
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dihydro-1H-benzimidazol-5-yl)imidazo[ 1 ,2-c]pyrimidin-7-yl]benzonitril,
4-|5-[4-(dimetylamino)piperidin-1-y1]-8-(1-metyl-2-oxo-1,2,3,4-
tetrahydroquinolin-6-yl)imidazo[ 1,2-¢]pyrimidin-7-yl]benzonitril,
4-[5-[4-(dimetylamino)piperidin-1-yl]-8-(1-metyl-2-ox0-1,2,3,4-
tetrahydroquinolin-7-yl)imidazo[ 1,2-c]pyrimidin-7-yl]benzonitril,
4-{8-[5-(diflorometyl)-6-metylpyridin-3-yl]-5-[4-
(dimetylamino)piperidin-1-yl]imidazo[ 1 ,2-c]pyrimidin-7-yl}benzonitril,
4-[5-({(3R)-1-[(2R)-2-hydroxypropyl]piperidin-3-yl}metoxy)-8-(3-
metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)imidazo[ 1 ,2-¢|pyrimidin-7-
yl]benzonitril,
4-[5-({(3R)-1-[(2S)-2-hydroxypropyl]piperidin-3-y1} metoxy)-8-(3-metyl-
2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)imidazo| 1,2-c]pyrimidin-7-
yl]benzonitril,
4-[5-{[(3R)-1-(2-hydroxy-2-metylpropyl)piperidin-3 -yl]metoxy }-8-(3-
metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)imidazo[ 1,2-c] pyrimidin-7-
yl]benzonitril, '
4-[5-({(3R)-1-[(2R)-2-hydroxypropyl]piperidin-3 -yl}metoxy)-8-(1-
metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[1 ,2-c]pyrimidin-7-yl]benzonitril,
4-[5-({(3R)-1-[(28S)-2-hydroxypropyl]piperidin-3-yl }metoxy)-8-(1-metyl-
1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[1 ,2-c]pyrimidin-7-yl]benzonitril, va
4-[5-{[(3R)-1-(2-hydroxy-2-metylpropyl)piperidin-3 -yllmetoxy }-8-(1-
metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[1 ,2-c]pyrimidin-7-yl]benzonitril.
43. Hop chat theo diém 1, trong d6 hop chét nay 1a 4-[5-[4-(dimetylamino)piperidin-1-y1]-
8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[ 1 ,2-c|pyrimidin-7-yl]benzonitril,
hodc mudi duge dung ctia né.
44. Hop chat theo diém 1, trong d6 hop chét nay 12 4-[5-[(3R)-3-(dimetylamino)pyrolidin-
1-yl]-8-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5 -yl)imidazo[1,2-c]pyrimidin-7-

yl]benzonitril, hodc mudi duoc dung cua no.
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45. Hop chét theo diém 1, trong d6 hop chét nay 1a 4-[5-[4-(dimetylamino)piperidin-1-yl]-
8-(1-metyl-1H-pyrrolo[2,3-b]pyridin-5-yl)imidazo[1,2-c|pyrimidin-7-yl]benzonitril, hodc

muoi dugce dung cua no.

46. Duoc pham bao gdm hop chét theo diém bat ky trong sb cac diém 1-45, hodc mubi
dugc dung cua chung, va it nhéat mot chét mang dugc dung.

47. Phuong phap trc ché demetylaza-1 dc hiéu dbi véi lyzin (LSD1), phuong phap nay
bao gém viéc cho hop chit theo diém bat ky trong sb céc diém 1-45, hodc mudi dugc dung

cua chung, ti€p xuc in vitro voi LSDI.
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1 5 10 15
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