(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0030723

C07D 401/14; CO7D 211/98; CO7D (13) B
401/04; CO7D 417/14; CO7D 405/12;

7
(1) CO7D 405/14; CO7D 413/06; A61K
31/445
(21) 1-2016-03088 (22) 12/02/2015

(86) PCT/US2015/015635 12/02/2015 (87) WO 2015/123424 20/08/2015

(30) 61/939,458 13/02/2014 US; 62/061,258 08/10/2014 US

(45) 25/01/2022 406 (43) 27/02/2017 347A

(73) INCYTE CORPORATION (US)
1801 Augustine Cut-Off, Wilmington, Delaware 19803, United States of America

(72) ZHANG, Fenglei (CN); COURTER, Joel R. (US); WU, Liangxing (CN); HE,
Chunhong (CN); KONKOL, Leah C. (US); QIAN, Ding-Quan (CN); SHEN, Bo
(CN); YAO, Wengqing (US).

(74) Cong ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HOP CHAT XYCLOPROPYLAMIN DUNG LAM CHAT UC CHE
DEMETYLAZA-1 DAC HIEU BOI VOI LYSIN (LSD1) VA DUQC PHAM CHUA
HOP CHAT NAY

(57) Sang ché dé cap dén hop chat xyclopropylamin dung lam chit e ché LSD1 hiru dung

dé diéu tri cac bénh nhu bénh ung thu va dugc pham chira hop chit nay. Sang ché con dé

cap dén phuong phap trc ché LSD1 sir dung hop chat nay.



30723

Linh vwe k§ thuit dwoc dé cip
Séng ché @& cap dén cac chit e ché enzym, ma didu bién demetylaza mét cach chon
loc, va céch st dung chung. Céc phuong 4n cu thé du tinh dén cac hop chét va cac chi dinh

bénh 1y ¢6 thé didu tri bing didu bién demetylaza-1 dic hidu ddi véi lysin (LSD1).

Tinh trang k§ thuit cia sang ché

Céc cai bién bidu sinh c6 thé tac dong dén bién di di truyén, nhung khi khong duge
didu hoa thi ciing ¢6 thd gép phin vao su phét trién ctia nhidu bénh khac nhau (Portela, A. va
M. Esteller, Epigenetic modifications and human disease. Nat Biotechnol, 2010. 28(10):
trang 1057-68; Lund, A.H. va M. van Lohuizen, Epigenetics and cancer. Gene Dev, 2004.
18(19): trang 2315-35). Gan d4y, c4c nghién ctru sau vé hé gen ung thu da phét hién ra nhiéu
gen didu hoa biéu sinh thudng bi dot bién hodic sy biéu hién clia chiing 13 khong binh thudng
& nhidu loai bénh ung thu (Dawson, M.A. va T. Kouzarides, Cancer epigenetics: fiom
mechamsm to therqpy Cell, 2012. 150(1): trang 12- 27 Waldmann T. va R. Schneider,
Targetlng h1stone modlﬁcatlons--engenetzcs in cancer. Curr Opm Cell Biol, 2013. 25(2):
trang 184-9; Shen, H. va P.W. Laird, Interplay between cancer genome and epigenome. Cell,
2013. 153(1): trang 38-55). Pidu nay ngu ¥ ring cc chat diéu hoa biéu sinh thuc hién chirc
ning cla cac tic nhan din bénh ung thu ho#c cho phép xu huéng tao khdi u hodc dién tién
ctia bénh. Do d6, cac chit didu hoa biéu sinh d3 khir didu hoa 13 cac dich diéu tri hip dan.

M6t enzym cu thé ma lién quan dén cac bénh ¢ ngudi 13 demetylaza-1 dic hidu dbi
véi lysin (LSD1), histon demetylaza dAu tién phat hién dugc (Shi, Y., va céc dong tac gia,
Histone demethylation mediated by the nuclear amine oxidase homolog LSDI. Cell, 2004.
119(7): trang 941-53). N6 bao gdm ba mién chinh: SWIRM & dAu tén cing N ma thuc hién
chirc niing trong viéc hudng dich dén thé nhan, mién thap ma lién quan dén tuong tac protein-
protein, nhu gen ddng kim ham phién ma, gen ddng kim héam yéu t6 phién ma lam cim RE1
(CoREST), va cudi cling 12 mién xtc tic dAu tan cing C ma c6 trinh ty va cu triic ddng nhét
véi monoamin oxidaza phu thudc vao cac flavin adenin dinucleotit (FAD) (tirc 1a MAO-A va
MAO-B) (Forneris, F., va cac ddng tac gia, Structural basis of LSD1-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. ] Biol Chem,

2007. 282(49): trang 35425-9; Stavropoulos, P., G. Blobel, va A. Hoelz, Crystal structure

-2



30723

and mechanism of human lysine-specific demethylase-1. Nat Struct Mol Biol, 2006. 13(7):
- trang 626-32; Chen, Y., va céac ddng tic gia, Crystal structure of human histone lysine-
specific demethylase 1 (LSDI). Proc Natl Acad Sci U S A, 2006. 103(38): trang 13956-61).
LSD1 con twong ddng & mic do nhit dinh véi demetylaza dic hidu véi lysin khac (LSD2)
(Karytinos, A., va cic dong tic gia, A4 novel mammalian flavin-dependent histone
demethylase. J Biol Chem, 2009. 284(26): trang 17775-82). Mic du co ché sinh héa cta hoat
dong duoc bao toan & hai dang ddng chitc ning, tinh dic hiéu d6i véi co chit duge xem 13
khac biét véi mic d6 chdng chéo twong dbi thip. Cac phan ting enzym ciia LSD1 va LSD2
phu thudc vao quy trinh oxy héa khir cia FAD va yéu cAu vé nguyén tir nito mang proton &
lysin d3 duoc metyl hoa dugc xem 1a gidi han hoat tinh cia LSD1/2 d6i v6i dang da duoc
metyl hdéa mot 14n hoic hai 14n & vi tri 4 hodic 9 cta histon 3 (H3K4 hoic H3K9). Céc co ché
nay 1am cho LSD1/2 khéc biét véi cac ho histon demetylaza khac (tic 1a ho chira mién
Jumonji) ma c6 thé khtr metyl lysin d3 dugc metyl héa mot 14n, hai 14n va ba 14n thong qua
cic phan Ung phu thudc alpha-ketoglutarat (Kooistra, S.M. va K. Helin, Molecular
mechanism and potential functions of histone demethylases. Nat Rev Mol Cell Biol, 2012.
13(5): trang 297-311; Mosammaparast, N. va Y. Shi, Reversal of histone methylation:
biochemical and molecular mechanism of histone demethylases. Annu Rev Biochem, 2010.
79: trang 155-79).

Céc déu histon d3 dwoc metyl héa trén K3K4 va H3K9 thudng 14n luot duoc lién hop
v6i su hoat héa va sw kim ham qué trinh phién ma. La mét phan cla céc phirc ddng kim ham
(vi du, CoREST), LSD1 da c6 thong bao dé khtr metyl H3K4 va kim hdm qua trinh phién m4,
trong khi LSD1, trong phirc hormon thu thé nhan (vi dy, thu thé androgen), c6 thé khir metyl
H3K9 dé hoat héa sy biéu hién gen (Metzger, E., va cac ddng tac gia, LSDI demethylates
repressive histone marks to promote androgen-receptor-dependent transcription. Nature,
2005. 437(7057): trang 436-9; Kahl, P., va c4c ddng tac gia, 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 goi ¥
ring tinh ddc hidu d6i v6i co chit ciia LSD1 ¢6 thé duoc x4c dinh nhd céc yéu t6 kém theo,
nho d6 didu hoa céc qua trinh biéu hién gen thay thé theo cach phu thudc vao bdi canh. Ngoai
cac protein histon, LSD1 c6 thé khtr metyl dbi v6i cac protein khong 13 histon. Ching bao
gdm p53 (Huang, J., va cac ddng tac gia, p53 is regulated by the Lysine demethylase LSDI.
Nature, 2007. 449(7158): trang 105-8.), E2F (Kontaki, H. va I. Talianidis, Lysine methylation
regulates E2F1-induced cell death. Mol Cell, 2010. 39(1): trang 152-60), STAT3 (Yang, J.,
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va cac ddng tac gia, 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., va
cac ddng tac gia, 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 cAu tric siéu phan t 1 huéng dich dén myosin phosphataza
(MYPT1) (Cho, H.S., va cac ddng tac gia, Demethylation of RB regulator MYPTI by histone
demethylase LSD1 promotes cell cycle progression in cancer cells. Cancer Res, 2011. 71(3):
trang 655-60). Danh muc céc co chét khong 1a histon ngay cang gia ting cling vdi cac tién bd
k¥ thuét trong cac nghién ciru phén tich protein vé mit chirc nang. Didu nay goi ¥ vé vai trd
gdy bénh ung thu b6 sung ctia LSD1 sau khi diéu hoa viéc tai tao mAu chromatin. LSD1 con
két hop véi céc chét didu hoa biéu sinh khac, nhu ADN metyltransferaza 1 (DNMT1) (Wang,
J., va céc ddng tac gia, Lysine demethylase LSDI1 (KDM]I) is required for maintenance of
global DNA methylation. Nat Genet, 2009. 41(1): trang 125-9) va céc phuc histon
deaxetylaza (HDAC) (Hakimi, M.A., va céc ddng tac gia, A core-BRAF35 complex
containing histone deacetylase mediates repression of neuronal-specific genes. Proc Natl
Acad Sci U S A, 2002. 99(11): trang 7420-5; Lee, M.G., va céc ddng tac gia, Functional
interplay between histone demethylase va deacetylase enzymes. Mol Cell Biol, 2006. 26(17):
trang 6395-402; You, A., va c4c ddng tac gia, CoREST is an integral component of CoREST-
human histone deacetylase complex. Proc Natl Acad Sci U S A, 2001. 98(4): trang 1454-8).
Céc t6 hop nay lam gia ting hoat tinh cia DNMT hogc cac HDAC. Do d6, cac chét e ché
LSD1 c6 thd gay ra céc tac dong tiém ning ctia cac chat ttc ché HDAC hoic DNMT. Thuc
vay, cac nghién ctru tién 1am sang da boc 16 tiém nang d6 (Singh, M.M., va cic déng tac gia,
Inhibition of LSDI sensitizes glioblastoma cells to histone deacetylase inhibitors. Neuro
Oncol, 2011. 13(8): trang 894-903; Han, H., va céc ddng tac gia, Synergistic re-activation of
epigenetically silenced genes by combinatorial inhibition of DNMTs and LSDI in cancer
cells. PLoS One, 2013. 8(9): trang €75136).

LSD1 da c6 thong bédo c¢6 gop phan vao nhiéu loai quy trinh sinh hoc, bao gbm ting
sinh té bao, giai doan chuyén tiép biéu md-trung md (EMT), va sinh hoc cta té bao gbc (ca
céc té bao phoi gbe va cac té bao gbc bi ung thw) hoic tu hdi sinh va bién nap t& bao cia cac
té bao sinh dudng (Chen, Y., va cic ddng tac gia, Lysine-specific histone demethylase 1
(LSD1): A potential molecular target for tumor therapy. Crit Rev Eukaryot Gene Expr, 2012.
22(1): trang 53-9; Sun, G., va cac ddng tac gia, Histone demethylase LSDI regulates neural
stem cell proliferation. Mol Cell Biol, 2010. 30(8): trang 1997-2005; Adamo, A., M.J.
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Barrero, va J.C. Izpisua Belmonte, LSD! and pluripotency: a new player in the network. Cell
Cycle, 2011. 10(19): trang 3215-6; Adamo, A., va cic ddng tac gia, LSDI regulates the
balance between self-renewal and differentiation in human embryonic stem cells. Nat Cell
Biol, 2011. 13(6): trang 652-9). Cu thé, c4c té bao gbc mic bénh ung thu hoic céc té bao khoi
dAu bénh ung thu c6 mot vai tinh chat cta té bao gbc tiy ma gép phan vao tinh hén tap cia
cée té bao ung thu. DAu hiu nay c6 thé khién cho céc té bao ung thu khang cac phép didu tri
thong thudong & muc d cao hon, nhu phuong phap hoéa tri hodc phép didu tri bang tia X, va
sau d6 gdy tai phat sau khi diéu tri (Clevers, H., 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). Da c6 thong bao ring
LSD1 duy tri sy khoi ddu khéi u khong biét héa hogc kiéu hinh té bao gbe bi ung thu & mot
loat cac bénh ung thu (Zhang, X., va c4c ddng téc gia, Pluripotent Stem Cell Protein Sox2
Confers Sensitivity to LSDI1 Inhibition in Cancer Cells. Cell Rep, 2013. 5(2): trang 445-57,
Wang, J., v cic dOng tac gia, Novel histone demethylase LSDI inhibitors selectively target
cancer cells with pluripotent stem cell properties. Cancer Res, 2011. 71(23): trang 7238-49).
Céc bénh bach ciu thd tiy cip tinh (AML) 1a c4c vi du v& céc té bao cia khéi u tan tao ma
van gilt dugc mot s6 t& bao gbe kém biét hoa hon clia chiing nhu kiéu hinh hodc tiém ning té
bao gbc bénh bach cau (LSC). Phan tich c4c té bao AML bao gdm céc mang biéu hién gen va
hién tugng két ling mién dich bing chromatin bing cich x4c dinh trinh ty cta thé hé tiép
theo (ChIP-Seq) cho thiy ring LSD1 c6 thé didu hoa mot phan nhém gen lién quan dén nhiéu
chuong trinh gy bénh ung thu & duy tri LSC (Harris, W.J., va cac ddng tac gia, The histone
demethylase KDMIA sustains the oncogenic potential of MLL-AF9 leukemia stem cells.
Cancer Cell, 2012. 21(4): trang 473-87; Schenk, T., va céc ddng tac gia, Inhibition of the
LSDI (KDMIA) demethylase reactivates the all-trans-retinoic acid differentiations pathway
in acute myeloid leukemia. Nat Med, 2012. 18(4): trang 605-11). Céc phat hién nay goi y vé
loi ich didu tri tiém ning cua cac chét tic ché LSD1 huéng dich cc bénh ung thu ¢6 c4c tinh
chét cua té bao gbc, nhu cac AML.

Su biéu hién qua mitc LSD1 thuong dugc quan sat thdy & nhiéu loai bénh ung thu,
bao gdbm bénh ung thu bang quang, NSCLC, bénh ung thu bidu md vi, bénh ung thu budng
tring, u than kinh dém, bénh ung thu két trang, sacdm bao gbm bénh ung thu sun 4c tinh,
Sacom Ewing, sacOm xuong, va sacdm co van, u nguyén bao thin kinh, bénh ung thu tuyén
tidn liét, bénh ung thu biéu mé & té bao bidu mé c6 vay & thyc quan, va bénh ung thu biéu mo

tuyén giap thé nhd. Dic biét, cac nghién clru da phét hién ra rang sy biéu hién qué mic cla
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LSD1 lién quan & muc do dang ké dén cac bénh ung thu mang tinh x4m chiém v& mit 14m
sang, vi du, bénh ung thu tuyén tién liét t&i phat, NSCLC, u than kinh dém, vii, bénh ung thu
rudt, bénh ung thu budng trimg, bénh ung thu biéu md & té bao biéu md c6 vay & thuc quan,
va u nguyén bao than kinh. Theo cdc nghién ctru ndy, viéc 1am gidm sy biéu hién qua muc
ctia LSD1 hoic viée didu tri bénh bang cac hop chét phan tir nho trc ché LSD1 lam thuyén
gidm bénh ung thu tang sinh té bao va/hodc gly chét t& bao theo chuong trinh. Vi du, xem tai
lidu: Hayami, S., va cic ddng tic gia, Overexpression of LSDI contributes to human
carcinogenesis through chromatin regulation in various cancers. Int J Cancer, 2011. 128(3):
trang 574-86; Lv, T., va cac ddng tac gia, Over-expression of LSDI promotes proliferation,
migration and invasion in non-small cell lung cancer. PLoS One, 2012. 7(4): trang €35065;
Serce, N., va céc ddng tac gia, Elevated expression of LSDI (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., va c4c ddng tic gia, Lysine-specific
demethylase 1 (LSDI) is highly expressed in ER-negative breast cancers and a biomarker
predicting aggressive biology. Carcinogenesis, 2010. 31(3): trang 512-20; Konovalov, S. va
I. Garcia-Bassets, Analysis of the level of lysine-specific demethylase 1 (LSD1) mRNA in
human ovarian tumors and the effects of chemical LSDI inhibitors in ovarian cancer cell
lines. J Ovarian Res, 2013. 6(1): trang 75; Sareddy, G.R., va céc ddng tac gia, KDMI is a
novel therapeutic target for the treatment of gliomas. Oncotarget, 2013. 4(1): trang 18-28;
Ding, J., va cic ddng tAc gia, LSDI-mediated epigenetic modification contributes to
proliferation and metastasis of colon cancer. Br J Cancer, 2013. 109(4): trang 994-1003;
Bennani-Baiti, ILM., va cac ddng tic gia, Lysine-specific ~demethylase 1
(LSDI/KDMI1A/AOF2/BHCI110) is expressed and is an epigenetic drug tlarget in
chondrosarcoma, Ewing’s sarcoma, osteosarcoma, and rhabdomyosarcoma. Hum Pathol,
2012. 43(8): trang 1300-7; Schulte, J.H., va cac ddng tac gia, Lysine-specific demethylase 1 is
strongly expressed in poorly differentiated neuroblastoma: implications for therapy. Cancer
Res, 2009. 69(5): trang 2065-71; Crea, F., va cac ddng tac gia, The emerging role of histone
lysine demethylases in prostate cancer. Mol Cancer, 2012. 11: trang 52; Suikki, H.E., va céc
ddng tac gia, Genetic alterations and changes in expression of histone demethylases in
prostate cancer. Prostate, 2010. 70(8): trang 889-98; Yu, Y., va cac ddng tic gia, 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., va cic ddng tac gia, Immunohistochemical expression of RBP2 and LSDI in
papillary thyroid carcinoma. Rom J Morphol Embryol, 2013. 54(3): trang 499-503.

Gn day, viéc gdy biéu hién CD86 bang céch trc ché hoat tinh LSD1 duoc théng bao
(Lynch, J.T., va cac ddng tac gia, 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 CD86 c6 tac dung danh ddu su thanh thuc
clia céc té bao tua (DC) ma lién quan dén dap tmg mién dich chng khdi u. Pic bigt, CD86
thuc hién chitc ning nhu yéu t kich thich ddng thoi dbi véi hoat héa qua trinh ting 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 vai trd & bénh ung thu, hoat tinh LSD1 con lién quan dén sinh bénh hoc virut.
Cu thé, hoat tinh LSD1 dudng nhu ¢6 lién quan dén su sao chép virut va biéu hién cta gen
ctia virut. Vi dy, LSD1 thuc hién chtrc ning nhu chit ddng hoat héa dé gy biéu hién gen tir
gen sém ngay sat ctia virut thudc céc loai virut herpes khéc nhau bao gbm virut herpes don
hinh (HSV), virut gdy bénh thuy dau (VZV), va B-virut herpes cytomegalovirut & nguoi
(Liang, Y., va céc ddng tac gia, Targetting the JMJD?2 histone demethylases to epigenetically
control herpesvirus infection and reactivation from latency. Sci Transl Med, 2013. 5(167):
trang 167ra5; Liang, Y., va cic ddng tac gia, Inhibition of the histone demethylase LSDI
blocks alpha-herpesvirus Iytic replication and reactivation from latency. Nat Med, 2009.
15(11): trang 1312-7). Theo thiét 1ap nay, chit we ché LSD1 thé hién hoat tinh khang virut
béng cach phong bé qué trinh sao chép virut va 1am thay d6i muc @6 biéu hién gen lién quan
dén virut.

Céc nghién ctru gin ddy ciing da cho thdy ring viéc Grc ché LSD1 bang cach lam suy
 yéu vé mat di truyén hodc can thiép v& mit duoc Iy 1am ting murc dd biéu hién gen globin ctia
bao thai & céc t& bao erythroit (Shi, L., va cac ddng tac gia, Lysine-specific demethylase 1 is a
therapeutic target for fetal hemoglobin induction. Nat Med, 2013. 19(3): trang 291-4; Xu, J.,
va cdc ddng tac gia, Corepressor-dependent silencing fetal hemoglobin expression by
BCL114. Proc Natl Acad Sci U S A, 2013. 110(16): trang 6518-23). Viéc cam Ung gen
globin & bao thai sé& c6 tiém nang c6 loi v& mit didu tri d6i véi bénh 1y hoc B-globino, bao
gdm bénh thiéu mau ving bién thé B va bénh hdng huyét ciu hinh ludi liém ma san xuét -

globin thong thuong, 1a thanh phédn cta hemoglobin & nguoi trudng thanh, bi suy giam
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(Sankaran, V.G. va S.H. Orkin, 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 thé nita, viéc ttc ché LSD1 ¢6 thé tao tiém ning
cho cac phép diéu tri da dugc 4p dung trong l4m sang, nhu hydroxyuré hodc azaxitidin. Céc
tac nhan nay cé thé hoat dong, it nhit mot phin, bing céch ting muc do biéu hién gen v-
globin thdng qua céc co ché khac nhau.

Tém lai, LSD1 g6p phan vao su hinh thanh cta khéi u bang cach lam thay dbi cac ddu
biéu sinh trén protein histon va protein khong la histon. Dit li¢u tich lily d& x4c nhén ring
viée lam suy yéu vé mit di truyén hodc can thiép vé& mit duoe 1y ctia LSD1 1am binh thudng
héa céc mutc d6 bidu hién gen da bi thay d6i, nhor 46 gy ra chuwong trinh biét hoa thanh céc
loai té bao thanh thuc, 1am gidm ting sinh té bao, va thic ddy lam chét té bao theo chuong
trinh & céc té bao ung thu. Do d9, cac chét trc ch& LSD1 riéng r& hodic két hop véi cac thudc

didu trj bénh d4 thiét 14p s& 1a hitu hidu dé didu tri c4c bénh lién quan dén hoat tinh LSDI.

Ban chit k§ thuit ciia sdng che
Muc dich cua sang ché 13 dé khéc phuc cac nhugce diém néu trén.

Sang ché dé xuét, trong sé nhidu dbi twong cua sang ché, hop chét c6 cong thic I:

3
R?)n, ()
" a 4
1 H A
(R"n N g RZ
R® RS
I

hodc mudi duge dung ctia n6, trong d6 cac bién cu thanh dugc xac dinh theo ban md ta nay.

Sang ché con dé xuét duoc phdm chira hop chit c6 cong thirc I va it nhat mot chét
mang dugc dung.

Séang ché con dé xuit phuong phap trc ché LSD1 bao gdm buéc cho LSD1 tiép xtic
v6i hop chit c6 cong thirc 1.

Sang ché con d& xuét phuong phép didu tri bénh gian tiép do LSD1 giy ra & bénh
nhan phuong phép nay bao gbm viéc cho bénh nhan dung luong hiru higu dé diéu tri bénh

ctia hop chit c6 cong thirc L.
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MO ta chi tiét sing ché
Trong sb nhidu ddi twong, séng ché d xut cac hop chét Ge ché LSD1 nhu hop chit

c6 cong thic I:

RS
(R?)m (R
4
ces
) z
n q R
R® RS
I

hozic mudi duogc dung ciia né, trong dé:
’ vong A 1a Ce.10 aryl hodc heteroaryl co tir 5 dén 10 canh chira cacbon va 1, 2, 3 hoic 4
nguyén tir khac loai dugc chon tt N, O, va S;

vong B 1a heteroxycloalkyl c6 tir 4 dén 10 canh chira cacbon va 1, 2, hodc 3 nguyén tir
khéc loai dugc chon tit N, O, va S;

vong C 1a (1) Cs7xycloalkyl don vong, (2) heteroxycloalkyl don vong c6 tir 4 dén 7
canh chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tir N, O, va S, hodc (3) gbc

hai vong ngung tu c6 cong thirc (A):

(A)
trong do:

vong C1 13 Cs.s xycloalkyl hodc heteroxycloalkyl c6 tir 5 dén 6 canh chira
cacbon va 1, 2, 3 ho#c 4 nguyén tir khac loai dugc chon tir N, O, va S;

vong C2 1a (1) phenyl, (2) Cs.¢ xycloalkyl, (3) heteroaryl c6 tur 5 dén 6 canh
chira cacbon va 1, 2, 3 hodic 4 nguyén tir khéc loai dugce chon tir N, O, va S, hodc (4) hetero-
xycloalkyl co tir 5 dén 6 canh chita cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tir
N,O,vas;

trong d6 gbc hai vong ngung tu c6 cdng thirc (A) duoc lién két v6i vong B
théng qua vong C1, va trong d6 phan tir thé R? va R*cua vong C dugc thé trén mot trong s6

ho#c ca hai vong C1 va C2;
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trong d6 vong C duogc thé trén nguyén tir tao vong bat ky ctia vong B, trir nguyén tir
tao vong cua vong B ma RZ dugc lién két vao;

mdi nhém R! ddc 1ap duge chon tir halo, Cis alkyl, Ca. alkenyl, Cz.6 alkynyl, Ci.
haloalkyl, Ce.10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Ce.10 aryl-C14 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dn 10
canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,, OR? SR?
C(O)R®, C(O)NRCR?, C(0)OR?, OC(0)R?, OC(O)NRRY, NRRY, NR°C(O)R®, NR°C(O)OR?,
NRCC(O)NRRY, C(=NR®)R®, C(=NR®)NR°RY, NR°C(=NR®)NRR?, NR°S(O)R®, NR°S(O):R®,
NRCS(O)NRRY, S(O)R®, S(O)NRRY, S(O):R®, va S(0)NR°RY, trong d6 mdi nhém Ci.
alkyl, Cz-6 alkenyl, Ca.¢ alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 tir 5 dén 10 canh, h-
eteroxycloalkyl c6 tir 4 dn 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.io xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5 dén 10 canh)-C.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4
alkyl- néu trén tiry ¥ duoc thé bang 1, 2, 3, hodc 4 phén tir thé d6c 14p dugc chon tirhalo, Ci4
alkyl, C14 haloalkyl, C1.4+ xyanoalkyl, CN, NO2, OR?, SR? C(O)R®, C(O)NR‘RY, C(O)OR?,
OC(O)R®, OC(O)NRRY, C(=NR®)NR°RY, NR°C(=NR®)NR°RY, NR°R¢, NR°C(O)R®, NR°C-
(O)OR?, NR°C(O)NRCRY, NR°S(O)R?, NR°S(0)2R®, NR°S(0):NRRY, S(O)R®, S(O)NRRY,
S(O)2R?, va S(0)2NR°RY,

mdi nhém R? doc 1ap duwoc chon tr halo, Ci alkyl, CN, OR®, C(O)R",
C(O)NRY'RY, C(0)OR?!, NR'R¥, S(O)R?!, S(O)NR®'R¥, S(0)2R?!, va S(0):NR*'R%, trong
d6 Ci- alkyl néu trén tuy y duoc thé béng 1,2, hodc 3 phﬁn tr thé doc 1ap duoc chon tir halo,
CN, OR?, SR®, C(O)R"!, C(O)NR*'R¥, C(O)OR™, OC(O)R"', OC(O)NR*'R*, C(=NR*)N-
RYRY, NRY'C(=NRHNRURY, NRYRY, NR'C(O)R?!, NR*'C(0)OR?, NR*'C(O)NR'R,
NRC!S(O)R®, NR°IS(0):R", NR'S(0),NR“RY, S(O)R*, S(O)NR®RY, S(0)R", va
S(0O):NR°RY;

trong d6 mdi nhém R? dugc thé trén nguyén tir tao vong bit ky cia vong B, trir
nguyén tir tao vong cuia vong B ma RZ duoc lién két vao;

mdi nhém R3 ddc 14p duoe chon tir halo, Ci.s alkyl, Cas alkenyl, Ca. alkynyl, Ci.s
haloalkyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-C14 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-Ci4 alkyl-, (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NOa, OR®, SR*,
C(O)R™, C(O)NRZR%Z, C(O)OR?, OC(O)R™, OC(O)NR“R®Z, NR“R®, NR“C(O)R"Y,
NR2C(0)OR?Z, NR2C(O)NR“R%, C(=NR‘°'2)Rb2, C(=ENRZ)NRZRE, NR2C(=NR)NR“R%,
NRS(0)R2, NRS(0)2R", NRS(0);NRZR%, S(0)R, S(O)NRZR®, S(0)2R", va S(0)»-
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NRR%, trong d6 mdi nhém Ci- alkyl, Cz-¢ alkenyl, Ca. alkynyl, Ce-10 aryl, Cs-10xycloalkyl,
heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl ¢6 tir 4 dén 10 canh, Ce.10 aryl-C1.4 alkyl-,
Cz-10xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl
¢6 tir 4 dén 10 canh)-Ci4 alkyl- néu trén tly ¥ duoc thé bang 1, 2, 3, hoic 4 phan tir thé doc
lap dwoc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,, OR®, SR,
C(O)R"2, C(O)NRR%, C(0)OR®Z, OC(0)R, OC(O)NRZR¥, C(=NR2)NR’R%, NRC(=-
NR2)NRZRE, NRZR%, NRC(O)R?, NRC(0)OR¥?, NRZC(O)NR“R%, NRS(0)R?,
NR®S(0)2R"2, NRZS(0)NRZR%, S(0)R2, S(O)NR*>R%, S(0),R"2, va S(0):NR2R%;

R* 13 halo, C1-6 alkyl, Ca- alkenyl, Cz alkynyl, Ci-¢ haloalkyl, Cs-10 aryl, Cs-10xyclo-
alkyl, heteroaryl ¢6 tir 5 d&n 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cs.10 aryl-C14
alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C.4 alkyl-, (heteroxyclo-
alkyl c¢6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,, OR®, SR®, C(O)R™, C(O)NR®R®,
C(O)OR®, OC(O)R®, OC(O)NR®RS, NRR%, NRZC(0)R®, NR®C(0)OR®, NR®C(O)N-
RPRE, C(=ENRP)RY, C(=ENRP)NRPRE, NRSBC(=NR)NR*R®S, NRSS(O)RP, NRS(0),-
R, NRES(0):NRSR®, S(O)RY, S(O)NRZR®, S(0),R%, hodc S(0),NR*RE, trong d6 mdi
nhém Cr.¢ alkyl, Ca.s alkenyl, Ca-¢ alkynyl, Cs-10 aryl, Cs-10xycloalkyl, heteroaryl c¢6 tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci-4
alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci-4 alkyl- néu trén tuy y duoc thé bang 1, 2, 3, hoic 4 phan tir thé doc 1ap duoc chon tirhalo,
Ci.4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,, OR®, SR® C(O)R®, C(O)NR®R%,
C(O)OR®, OC(O)RY, OC(O)NR%R%, C(=NR®)NRZR®, NRSC(=NR®)NRZR®, NRSR®,
NRSC(0)R, NRSC(0)OR®, NRBC(O)NRZR®, NRSS(0)R?, NRES(0),R?, NRS(0),-
NRSR®E, S(O)R?, S(O)NR®RE, S(0),RY, va S(O),NR*R%;

R’ va R® mdi nhém ddc 1ap duge chon tir H, halo, CN, Ci.4 alkyl, Ci-4 xyanoalkyl, Ci4
haloalkyl, va —(Ci4 alkyl)-OR®;

RZ 1a H, halo, Ci. alkyl, Ca2- alkenyl, Cz. alkynyl, Ci haloalkyl, Cs-10 aryl, Cs-1o
xycloalkyl, heteroaryl c6 tir 5 d&én 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
C14 alkyl-, C3.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 d&n 10 canh)-Ci alkyl-, (hetero-
xycloalkyl c6 tir 4 @n 10 canh)-Ci4 alkyl-, CN, NO,, 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(0)OR*, NR*C(O)N-
R¥“R#, C(=NR*)R™, C(=NR*)NR%R%, NR*C(=NR*)NR*“R%, NR*#S(O)R™, NR*S(0),-
R NR#S(0):NR¥R¥, S(O)R™, S(O)NR¥R%, S(0)2R*, va S(0)NR¥R¥, trong d6 mbi
nhém Ci alkyl, Cz- alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cz.10xycloalkyl, heteroaryl c6 tir 5 dén
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10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-C1-4
alkyl-, (heteroaryl ¢6 tir 5 &n 10 canh)-C1.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci4alkyl- néu trén tiy ¥ dwoc thé bang 1, 2, 3, hodc 4 phén tir thé doc 14p duoc chon tirhalo,
C14 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO2, OR*, SR*, C(O)R®, C(O)NR*R%,
C(O)OR*, OC(O)R™, OC(O)NR%R¥, C(=NR*)NR“R*, NR*C(=NR*)NR*R%*, NR*R%,
NR#C(O)R™, NR#C(O)OR*, NR*C(O)NR*“R#, NR*S(0)R™, NR#S(0),R*, NR*S(0O)s.
NRR¥, S(O)R™, S(O)NR“R¥, S(0),R™, va S(0),NR*“R%;

mdi nhém R2, R, R°, R4, R®2, R, R, RZ, R®, R, R®, RS, R*, R, R%, va R* doc
1ap dugc chon tir H, Ci6 alkyl, Ci4 haloalkyl, Ca.6 alkenyl, Ca alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 &én 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cs.10 aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl co tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tu 4 dén 10 canh)-Ci4 alkyl-, trong d6 Ci.s alkyl, Ca¢ alkenyl, Ca-6
alkynyl, Ce.10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tit 5 dén 10
canh)-Cj. alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci.4 alkyl- néu trén tiy ¥ duoc
thé bang 1, 2, 3, 4, hoic 5 phan tir thé doc 1ap duoc chon tir Ci.4 alkyl, Ci-4 haloalkyl, Ci4
xycanoalkyl, halo, CN, OR¥, SR®, C(O)RY, C(O)NR®R%, C(O)OR®, OC(O)R™,
OC(O)NR®R¥,  NR®R%, | NREC(O)RY,  NRSC(O)NR®R®,  NR®C(O)OR?,
C(=ENRP)NRERE, NRPC(=NR)NRRE, S(O)R®, S(O)NR*R®, S(0)R”, NR¥S(0).RY,
NR¥S(0):NRR®, va S(0),NR*R%; '

hodc nhém bét ky trong s& R® va RY cling v6i nguyén tir N ma ching duoc gin vao tao
ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duogc thé bang 1, 2, hodic 3 phan tir thé
doc 1ap dugce chon tir Ci6 alkyl, C37 xycloalkyl, heteroxycloalkyl cé tir 4 dén 7 canh, Ce.10
aryl, heteroaryl 6 tir 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR**
R%, C(0)OR®, OC(O)R®, OC(O)NR®R¥, NR®¥R%¥, NR®C(O)R®, NR“C(O)NR®R®,
NRC(0)OR?, C(=NR)NRR%¥, NR*C(=NR®)NR*R¥, S(O)R*, S(O)NR*R%, S(O)2R",
NR%S(0)2RS, NRSS(0):NR®R®, va S(0)NR¥R®, trong d6 Cis alkyl, Cs.7 xycloalkyl,
heteroxycloalkyl c6 tir 4 &én 7 canh, Ce.10aryl, va heteroaryl c6 tir 5 dén 6 canh néu trén tly y
duoc thé bing 1, 2, hodc 3 phin tir thé doc 1ap dugce chon tirhalo, Ci4 alkyl, Ci4haloalkyl,
Ci4 xyanoalkyl, CN, OR¥, SR¥, C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)RY,
OC(O)NR®R%,  NR®R¥,  NR®C(O)R¥, NR®C(O)NR®R®,  NR%“C(O)OR?,
C(=NR)NRSRE, NRPC(=NR*)NR*R¥, S(O)RY, S(O)NR*R®, S(0)2R", NR“S(0):R",
NR¥S(0)NRSR®, va S(0),NR*RY;
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hodc nhém bét ky trong sb R va R® cling véi nguyén tir N ma ching dugc gin vao
tao ra nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y duoc thé bang 1, 2, hodc 3 phan tir
thé doc 14p duoc chon tir Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10
aryl, va heteroaryl ¢6 tir 5 dén 6 canh, Ci. haloalkyl, 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)RY,
NR¥C(O)NRSRE, NRPC(O)OR®, C(=NR®)NR®R¥, NRPC(=NR“)NR*R¥, S(O)R,
S(O)NR®R%, S(0)2R, NR*S(0),R?, NR®S(0);NR®R®, va S(0),NR*R®, trong d6 Ci-s
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cg.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tly y duoc thé bing 1, 2, hoic 3 phén tir thé doc 14p duoc chon tirhalo,
Ci4 alkyl, Cis haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR¥®, C(O)RY, C(O)NR*R®,
C(O)OR®, OC(O)RY, OC(O)NR®R¥, NR®R¥, NRPC(O)R", NR¥C(O)NR“R?,
NR®C(0)OR®, C(=NR®*)NR*R¥, NR®C(=NR%®)NR*R%, S(O)R®, S(O)NR*R%, S(0).R",
NRSS(0),R?, NRPS(0),NR¥R%, va S(0),NR®R%;

hodic nhém bét ky trong sé R® va R® ciing v6i nguyén tir N ma ching dwoc gin vao
tao ra nhom heteroxycloalkyl c¢6 4, 5, 6, hodc 7 canh tuy y duogc thé b::ing 1,2, hodc 3 ph:‘?m tr
thé doc 1ap duoc chon tir Ci.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10
aryl, heteroaryl c¢6 tir 5 dén 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%¥, NR*C(O)RY,
NRSC(O)NRPRY, NR®C(0)OR¥, C(=NR®)NR®R®, NRPC(=NR®)NR“R®, S(O)R”,
S(O)NRERE, S(0)2RY, NR®S(0)R", NR®S(0)NR®R®, va S(O)NR*R®, trong d6 Ci-
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cg.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiry y dugc thé bang 1, 2, hoic 3 phén tir thé doc 1ap duge chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Cis4 xyanoalkyl, CN, OR¥, SR®, C(O)R", C(O)NR“R%,
C(0)OR®, OC(O)RY, OC(O)NR®R¥, NR®R®, NR®C(O)RY, NR¥C(O)NR®R®,
NRSC(0)OR?, C(=NR¥)NR“RY, NRPC(=NR*)NR*R¥, S(O)R*, S(O)NR*R®, S(0):R",
NR%S(0)2RY, NRPS(0)NR®RE, va S(0),NR*R®;

hodic nhém bat ki trong s6 R* va R cing v6i nguyén tir N ma chiing duge gén vao
tao ra nhém heteroxycloalkyl c6 4, 5, 6, hoic 7 canh tiy ¥ dugc thé bang 1, 2, hoic 3 phén tir
thé doc 1ap duoc chon tir C1.6 alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10
aryl, heteroaryl ¢ tir 5 dén 6 canh, Cis haloalkyl, halo, CN, OR¥, SR¥, C(O)RY,
C(O)NR®R®, C(O)OR¥, OC(O)RY, OC(O)NR®R¥, NR“R®, NR“C(O)R",
NRSC(O)NRPRE, NR®C(0)OR®, C(=NRE)NR®RY, NRPC(=NR¥)NR®R%¥, S(O)R™,
S(O)NRSSR®, S(O)R?S, NRPS(0)RY, NRPS(0),NR“R¥, va S(0):2NR“R%, trong d6 Ci.s
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alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 d&n 7 canh, Cs.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy y duoc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duoc chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, 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)NR®RY,
NR®C(0)OR®, C(=NR)NR®R%H, NRSC(=NR*)NR*R%, S(O)R", S(O)NR®R%, S(0),RY,
NRS(0),R?, NR¥S(0):NR*R%, va S(0),NR*R%;

mdi nhom R?!, R, R, RY d6c 14p duoe chon tirH va Ci alkyl tiy v duoc thé bang
1, 2, 3, 4, hoic 5 phin tir thé doc 1ap dwoc chon tir halo, CN, OR®, SR¥ C(O)R,
C(O)NR®R%, C(O)OR®, OC(O)RY, OC(O)NR®R%, NR*R%®, NR¥C(O)R®, NR¥C(O)N-
RPR®, NR®C(0O)OR®, C(=NR®)NR®R%, NRSC(=NR*)NR®R%, S(O)R, S(O)NR* RS,
S(0)2R%, NR¥S(0):R”, NR¥S(0),NR*R®, va S(0),NR“R%;

mdi nhém R®, R?® R%, va R® ddc 1ap duoc chon tir H, Ci-4 alkyl, C1-4 haloalkyl, Cz4
alkenyl, va Cz.4 alkynyl, trong d6 Ci.4 alkyl, Cz.4 alkenyl, va Cz.4 alkynyl néu trén, tuy y dugc
thé béng 1, 2, hodc 3 phﬁn tir thé doc lap dugc chon tir OH, CN, amino, halo, Ci4 alkyl, Ci4
alkoxy, Ci-4 alkylthio, Ci.4 alkylamino, di(Ci4 alkyl)amino, Ci4 haloalkyl, va C;.4 haloalkoxy;
va

mdi nhém RS, R, R®2, R, R*, va R® ddc 1ap dugc chon tirH, Ci4 alkyl, va CN;

m béng 0, 1, hoac 2;

n béng 0, 1, 2, hodc 3;

pbang0, 1,2, 3; va

q bing 0, 1, hoic 2.

Theo mot s& phwong 4n, vong B 1a heteroxycloalkyl don vong c6 tir 4 dén 7 canh
chira cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon tir N, O, va S.

Theo mot sb phuwong 4n, vong B 14 heteroxycloalkyl c6 tir 4 dén 10 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khéc loai dugc chon tir N, O, va S, trong d6 vong B nay chua it
nhit mét nguyén tir N tao vong.

Theo mot sb phuong 4n, vong B 14 heteroxycloalkyl c6 tir 4 &n 7 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khic loai dugc chon tir N, O, va S, trong d6 vong B nay chura it
nhét mot nguyén tir N tao vong.

Theo mdt s6 phuong 4n, vong B 13 vong heteroxycloalkyl c6 6 canh chita cacbon va 1
hodc 2 nguyén tir khic loai dugc chon tr N, O, va S, trong d6 vong B nay chua it nhét mot

nguyén ti N tao vong.
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Theo mot sb phuong 4n, vong B 13 azetidin hoc piperidin.

Theo mdt s6 phuong 4n, vong B 12 azetidin.

Theo mot sb phuong 4n, vong B 1a piperidin.

Theo mdt s& phuong 4n, vong C lién két véi nguyén tir N tao vong ciia vong B.

Theo mot sb phuong 4n, vong A 13 Ce-10 aryl hoic heteroaryl c6 tir 5 dén 10 canh chira
cacbon va 1, 2, 3 ho#c 4 nguyén tir khac loai dugce chon tir N, O, va S.

Theo mot sb phwong 4n, vong B 1 heteroxycloalkyl c6 tir 4 dén 10 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khéc loai dugce chon tr N, O, va S.

Theo mot s& phuong 4n, vong C 13 (1) Cs.7 xycloalkyl don vong, (2) heteroxycloalkyl
don vong c6 tir 4 dén 7 canh chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tir

N, O, va S, hoc (3) gbc hai vong ngung tu c6 cong thirc (A):

A)
trong d6:
vong Cl1 1a Cs.s xycloalkyl hodc heteroxycloalkyl cé tir 5 dén 6 canh chira
cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tr N, O, va S;
vong C2 1a (1) phenyl, (2) Cs. xycloalkyl, (3) heteroaryl c6 tir 5 dén 6 canh
chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tr N, O, va S, hodc (4)
heteroxycloalkyl c6 tir 5 dén 6 canh chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc
chonti N, O, va S.

Theo mot sb phwong 4n, céc hop chét theo sang ché bao gdm hop chét c6 cong thirc

1I:
(R3),
(R
R4

X‘\\N

H /

(R"), N Y

9 Z
RS R6 R

II

hodc mudi duge dung cia nd, trong do:
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vong A 1a Ce.10 aryl hodc heteroaryl c6 tir 5 dén 10 canh chira cacbon va 1, 2, 3 hoic 4
nguyén tr khac loai dugc chon tr N, O, va S;

vong C 1a (1) Cs7 xycloalkyl don vong, (2) heteroxycloalkyl don vong c6 tir 4 dén 7
canh chira cacbon va 1, 2, 3 ho#c 4 nguyén tir khac loai dugc chon tir N, O, va S, hodc (3) géc

hai vong ngung tu c¢6 cong thirc (A):

(A)
trong do:

vong C1 1a Cs.s xycloalkyl hodic heteroxycloalkyl ¢ tir 5 dén 6 canh chta
cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai duge chon tr N, O, va S;

vong C2 1a (1) phenyl, (2) Cs.¢xycloalkyl, (3) heteroaryl c6 tir 5 dén 6 canh
chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tr N, O, va S, hodc (4)
heteroxycloalkyl c¢6 tir 5 dén 6 canh chira cacbon va 1, 2, 3 ho#ic 4 nguyén tir khac loai duoc
chont N, O, va S;

trong d6 gbc hai vong ngung tu c6 cong thirc A dugc lién két v6i vong B
théng qua vong Cl, va trong d6 phan tir thé R? va R* ctia vong C dugc thé trén mét trong sd
hodc ca hai vong C1 va C2;

X 14 -CHz- hodc -CH,2-CHz-;

Y la -CHz- hoac -CH,-CHa-;

mdi nhém R! ddc 14p duoc chon tir halo, Cis alkyl, Ca-6 alkenyl, Cz-¢ alkynyl, Ci
haloalkyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-C14 alkyl-, (heteroxycloalkyl co tir 4 dén 10 canh)-Ci.4 alkyl-, CN, NO,, OR? SR?,
C(O)R®, C(O)NRCR?, C(0)OR?, OC(O)R®, OC(0O)NRRY, NR°R¢Y, NR°C(0)R®, NR°C(O)OR?,
NRCC(O)NRCRY, C(=NR®)R®, C(=NR®)NR°R¢, NR°C(=NR®)NR°RY, NR°S(O)R®, NR°S(O)2R°,
NRS(O)NR°RY, S(O)R?, S(O)NR°RY, S(O)2R®, va S(0);NR°RY, trong d6 mdi nhém Ci
alkyl, C26 alkenyl, C2¢ alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
heteroxycloalkyl c¢6 tir 4 d&n 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5 &én 10 canh)-Ci alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-C14
alkyl- néu trén tity y duoc thé bing 1, 2, 3, hodc 4 phén tir thé doc 1ap dugce chon tirhalo, Ci4
alkyl, Ci.4 haloalkyl, C14 xyanoalkyl, CN, NO,, OR? SR? C(O)R®, C(O)NRRY, C(O)OR?,

-16-



30723

OC(O)R®, OC(O)NRRY, C(=NR9YNRRY, NR°C(=NR9NRR?, NRRY, NR°C(O)R’,
NR°C(O)OR?, NRC(O)NR°RY, NR°S(O)R’, NR°S(O:R®, NR°S(O:NRR’, S(O)R’,
S(O)NRRY, S(0)2R?, va S(O)2NRRY,

mdi nhém R? ddc 14p duge chon tirhalo, Ci6 alkyl, CN, OR®, C(O)R®, C(O)NR"
R, C(0)OR?, NRYRY, S(O)R?!, S(O)NR'RY, S(0)R", va S(0):NR*'R?, trong d6 Ci-
alkyl néu trén tuy y dugc thé béng 1, 2, hodc 3 phé.n tir thé doc 1ap duge chon tirhalo, CN,
OR?!, SR®, C(O)R’!, C(O)NR®'RY!, C(O)OR?!, OC(O)R®, OC(O)NR*'R¥, C(=NR*)NR°!"
RI, NRCICENRHNRORY, NRORY, NRCC(O)RY, NR'C(O)OR, NR'C(O)NR“'RY,
NRC!S(O)R?!, NR'S(O):R", NR°'S(O):NRRY, S(O)R", S(O)NR“RY, S(O:R", va
S(O)NR'RY;

trong d6 mdi nhém R? dugc thé trén nguyén tir cacbon tao vong bét ky clia vong trong
cong thirc II chira X va Y trir nguyén tir cacbon tao vong ma RZ duoc lién két vao;

mdi nhém R3 ddc 1ap duge chon tir halo, Ci alkyl, Ca- alkenyl, C2- alkynyl, Ci6
haloalkyl, Cs.10aryl, Cs-10xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cg-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-C1.4 alkyl-, (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO, OR®, SR?,
C(O)R™, C(O)NRR®Z, C(O)OR®Z, OC(O)R™, OC(O)NRZR¥Z, NR“R®Z, NRZC(O)R™,
NR2C(0)OR2, NR2C(O)NRZRE, C(=NR2)R"?, C(=NR)NRRZ, NRZC(=NR*)NR?R®,
NRS(0)R™, NRZS(0);R?, NRZS(0)NR?R®, S(O)RY, S(O)NRZR®, S(0)R™, vi
S(O),NR®R®, trong d6 mdi nhém Ci alkyl, Ca.s alkenyl, Co. alkynyl, Cs.10 aryl, Cs.10
xycloalkyl, heteroaryl co tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cs.10 aryl-
Ci4 alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tur 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci.4 alkyl- néu trén tity ¥ duoc thé béng 1, 2, 3, hoic 4
phin tir thé ddc 1ap dugc chon tirhalo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,
OR®2, SR2, C(ORY?, C(ONRZR®, C(O)OR?, OC(O)R®™, OC(O)NRZR?®,
C(ENRNRZRE,  NRZC(ENRNRZRE,  NRZRZ, NRZC(O)R™, NR?C(0)OR?,
NRZC(O)NRZREZ, NRZS(0)R™2, NRZS(0):R?2, NR*2S(0);NR?R%Z, S(O)R™, S(O)NRR®,
S(0)2RY, va S(0),NR“R%;

R* 13 halo, Ci alkyl, Cz alkenyl, Ca alkynyl, Cis haloalkyl, Ce.10 aryl, Cs-10
xycloalkyl, heteroaryl co6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
Ci-4 alkyl-, C3.10 xycloalkyl-C14 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C14 alkyl-, (hetero-
xycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO, OR®, SR, C(O)R", C(O)NR®R®,
C(0)OR®, OC(O)R®, OC(O)NRZRE, NRPR®, NR“C(0)R™, NRC(0)OR", NR®C(O)N-
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RPRSB, C(=NR®)RY, C(=NRP)NRZRE, NRSC(=NRP)NRPRE, NRZS(0)RP, NRAS(0),.
R, NR%S(0)NRPR®, S(O)RY, S(O)NR®R®, S(0)R%, va S(0)NR®R%, trong d6 mdi
nhém Ci alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs.10 aryl, Cs.10xycloalkyl, heteroaryl co6 tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4
alkyl-, (heteroaryl c6 tir 5 d&n 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci-4 alkyl- néu trén tiy y duge thé béng 1,2, 3, hodc 4 ph?m ttr thé doc 14p duoc chon tirhalo,
- Ci4 alkyl, C14 haloalkyl, Ci4 xyanoalkyl, CN, NOz, OR®, SR®, C(O)R", C(O)NR*R®,
C(O)OR®, OC(O)RY, OC(O)NRR®, C(=NR®)NRZR®, NRZC(=NR®)NR®R%, NR*R®,
NR%C(0)R?, NR®C(0)OR®, NR®C(O)NRZRE, NRSS(O)R, NRZS(0),R", NRSS(O)s.
NRSRE, S(0)RY, S(ONRZR®, S(0);,RY, va S(0)2NRPR%;

R va RS mdi nhém dbc 1ap duoc chon tir H, halo, CN, Ci alkyl, Ci-4 xyanoalkyl, Ci4
haloalkyl, va —(Ci4 alkyl)-OR®;

RZ 1a H, halo, Ci alkyl, Cz- alkenyl, Ca¢ alkynyl, Ci haloalkyl, Ce-10 aryl, Ca-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
C1.4 alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl ¢6 tir 5 dén 10 canh)-Ci alkyl-, (hetero-
xycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,, OR*, SR*, C(O)R*, C(O)NR*R¥,
C(O)OR¥, OC(O)RY, OC(O)NR*“R*, NR¥R%, NR*C(0)R™, NR*C(0)OR*, NR*C(O)N-
R¥R¥, C(=NR*)RY™, C(=NR*)NR%“R%, NR*C(=NR*)NR*R%, NR*#S(O)R™, NR*S(0),-
RY, NR*S(0):NR¥R%, S(O)R™, S(O)NR*R%, S(0)R%, va S(O)NR¥R¥, trong d6 mbi
nhom Ci.6 alkyl, Ca2-6 alkenyl, Ca2 alkynyl, Ce-10aryl, Cs-10xycloalkyl, heteroaryl cé tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci alkyl-, C3.10 xycloalkyl-Ci4
alkyl-, (heteroaryl c6 ti 5 &&n 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl ¢6 tir 4 dén 10 canh)-
C14 alkyl- néu trén tiy ¥ dugc thé bing 1, 2, 3, hogc 4 phén tir thé doc 1ap duge chon tirhalo,
Ci alkyl, C14 haloalkyl, Ci4 xyanoalkyl, CN, NOz, OR*, SR*, C(O)R™, C(O)NR¥R¥,
C(O)OR*, OC(O)R™, OC(O)NR*R%, C(=NR*)NR*R%, NR*C(=NR*)NR*“R#, NR*R%,
NR#C(O)R™, NR¥C(0)OR¥*, NR%C(O)NR“R¥, NR*“S(O)R™, NR%S(0):R™,
NRS(0):NR¥R%, S(O)R™, S(O)NR*R¥, S(0);R%, va S(O)2NR¥“R%;

mdi nhém R?, RY, R®, RY, R%2, R%2, R, R, R®, RY, R®, R®, R*, R™, R, va R* doc
lap duge chon tir H, Cis alkyl, Ci4 haloalkyl, Cz alkenyl, Ca.¢ alkynyl, Ce.10 aryl, Cs.10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
Ci4 alkyl-, Cs.io xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, trong 6 Ci.s alkyl, Cz¢ alkenyl, Cz.6
alkynyl, Ce-i0 aryl, C3-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl cé tir 4
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dén 10 canh, Ce-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-Ci.4 alkyl-, va (heteroxycloalkyl co6 tir 4 dén 10 canh)-Ci.4 alkyl- néu trén tiy y duge
thé bang 1, 2, 3, 4, hoic 5 ph?m ttr thé doc 13p dugc chon tir Ci4 alkyl, Ci4 haloalkyl, Ci14
xycanoalkyl, halo, CN, OR¥, SR®, C(O)RY, C(O)NR®R%¥, C(0)OR®, OC(O)R™,
OC(O)NR®R%,  NR¥R®, NR®C(O)RY, NR®C(O)NR®R¥,  NR“C(O)OR®,
C(ENRS)NRURY, NRPC(=NRP)NRERE, S(O)RY, S(O)NRPRY, S(0)2RY, NRS(0),R”,
NR®S(0),NR¥RY, va S(0),NR*R%;

hozic nhém bit ky trong s6 R°® va R ciing véi nguyén tir N ma ching duoc gén vao tao
ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy ¥ duoc thé bang 1, 2, hodc 3 phin tir thé
doc 1ap duoc chon tir Cr6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10
aryl, heteroaryl c6 tir 5 dén 6 canh, Cis haloalkyl, halo, CN, OR®, SR¥, C(O)R",
C(O)NR®R®, C(O)OR¥, OC(O)RY, OC(O)NR°5Rd5, NR®RE, NR®C(O)R, NR®C(O)N-
RRY, NRSC(O)OR®, C(=NR®)NR¥R¥, NR®C(=NR*)NR®R%¥, S(O)R", S(O)NR*R®,
S(0)2RYS, NR¥S(0):RY, NR*S(0)NR®R%, va S(O),NR®R®, trong d6 Cis alkyl, Cs.s
xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10aryl, va heteroaryl ¢6 tir 5 dén 6 canh
néu trén tuy y duoc thé béng 1, 2, hoac 3 phén tir thé doc 14p dwoc chon tirhalo, Ci4 alkyl,
Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR¥, SR®, C(O)R®, C(O)NR®R®, C(O)OR®,
OC(O)R, OC(O)NR®R%, NR*R%, NR¥C(0)R, NR®C(O)NR*R®, NR®C(O)OR®, C(=-
NRE)NRSRE, NRPC(=NR*)NR*R¥, S(O)RY, S(O)NRRY, S(0)2RY, NR¥S(0)2R", NR-
5§(0):NR®R%, vi S(0)NR*R%;

hoidic nhém bét ky trong sb R va R% ciing v6i nguyén tir N ma ching dwogc gin vao
tao ra nhdm heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 phan tir
thé doc 14p duoc chon tir Ci.6 alkyl, C3.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs.10
aryl, va heteroaryl ¢6 tir 5 dén 6 canh, Cis 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)RY,
NREC(O)NRERY, NRUC(O)OR®, C(=NR%®)NR®R®, NRSC(=NR®)NR®R®, S(O)R",
S(O)NR®R%, S(0)RY, NR*S(0);R", NR¥S(0);NR®R%, va S(0):NR*R®, trong d6 Ci.s
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10 aryl, va heteroaryl cé tir 5
dén 6 canh néu trén tiy ¥ dugc thé béng 1, 2, hodc 3 phén tir thé doc 14p duge chon tirhalo,
Ci4 alkyl, Cis haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR¥®, C(O)R™, C(O)NR“R%,
C(O)OR®, OC(O)RY, OC(O)NR®R¥, NR®¥R®, NRUC(O)R®, NR®C(O)NR“R,
NR®C(O)OR?, C(=NR®)NRPRY, NRC(=NR*)NR®R%, S(0)R, S(O)NR*R%, S(0)2R",
NRS(0)2R?, NRS(0),NR“R%, va S(0),NR“R%;
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hodc nhém bét ky trong s6 R® va R® ciing v&i nguyén tir N ma chiing dugc gin vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y duoc thé bang 1, 2, hodc 3 phén tir
thé doc 1ap duoc chon tir C1-6 alkyl, C3.7xycloalkyl, heteroxycloalkyl co tir 4 dén 7 canh, Cé-10
aryl, heteroaryl c6 tir 5 dén 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®, NR®C(O)RY,
NRPC(O)NRRY, NRSC(O)OR®, C(=NR*)NR®R®, NRPC(=NR*)NR®R®, S(O)RY,
S(O)NRSR®, S(0)R%, NRS(0).RY, NRS(0),NRSRY, va S(0),NR®R®, trong d6 Ci
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl cé tir 4 dén 7 canh, Cs.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy v duoc thé bang 1, 2, hoic 3 phéan tir thé doc 14p dugc chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Cis xyanoalkyl, CN, OR®, SR®, C(O)RY, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NR%R%¥, NRSC(O)RY, NRPC(O)NR®RY,
NR¥C(0)OR®, C(=NR¥)NR® R, NRSC(=NR®)NR*R®, S(O)R®, S(O)NR*R®, S(0)2R,
NR¥S(0)2R?, NR¥S(0),NR*R%, va S(0),NR*R%;

ho#ic nhém bét ky trong sé R* va R% cing véi nguyén tir N ma chiing dugc gén vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tity y dugc thé béng 1, 2, hodc 3 phfin tr
thé doc 14p duoc chon tir Ci.6 alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cé-10
aryl, heteroaryl c6 tir 5 d&n 6 canh, Cis 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)RY,
NR®C(O)NR®RY, NRPC(O)OR®, C(=NR®)NR®R®¥, NRSC(=NR®)NR®R®, S(O)R,
S(O)NR®R®, S(0)R?, NR®S(0),R", NR®S(0),NR*RY, va S(0);NR®R®, trong d6 Ci.¢
alkyl, Cs7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy ¥ duoc thé bang 1, 2, hoic 3 phan tir thé doc 14p duge chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)R®, C(O)NR®*R®,
C(0)OR®, OC(O)RY, OC(O)NR®R%, NR®R%¥, NRPC(O)RY, NR®C(O)NR*R®,
NR®C(0)OR¥, C(=NR“)NR*R%, NR®C(=NR*)NR“R%, S(O)R, S(O)NR*R¥, S(0):R",
NR¥S(0)R", NR¥S(0),NR¥R%E, va S(O),NR*R%;

m&i nhém R, RP, R, R4 doc 14p duge chon tirH va Ci alkyl tity y duoc thé bing
1, 2, 3, 4, hodc 5 phin tir thé doc 14p duoc chon tir halo, CN, OR®, SR®, C(O)RY,
C(O)NR®R%, C(O)OR®, OC(0)RY, OC(0)NR®R%, NR*R¥, NR®C(O)R", NR®C(O)N-
RYRY, NRSC(O)ORY, C(=NR*)NR®RY, NRSC(=NR*)NR*R®¥, S(O)R, S(O)NR*R®,
S(0)2RY, NR¥S(0)2R, NR®S(0),NR®R%, va S(0),NR*R%;

mdi nhém R®, RY, R, va R® doc 1ap duge chon tirH, Ci4 alkyl, Ci4 haloalkyl, C24
alkenyl, va Ca. alkynyl, trong d6 Ci alkyl, C24 alkenyl, va Ca4 alkynyl néu trén, tity y dugc
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thé béng 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tir OH, CN, amino, halo, Ci4alkyl, Ci4
alkoxy, Ci4 alkylthio, Ci14 alkylamino, di(Ci4 alkyl)amino, Ci-4 haloalkyl, va Ci.4 haloalkoxy;
va

mdi nhém R®, R°!, R, R%, R, va R® ddc 14p duoc chon tir H, Ci4 alkyl, va CN;

m bing 0, 1, hodc 2;

n bang 0, 1, 2, hoic 3;

pbang0,1,2,3;va

q bang 0 hoic 1.

Theo mdt sb phuong 4n, cic hop cht theo sang ché bao gdm hop chit c6 cong thirc
IITa hodc IIIb:
(R,

2
T L

(GUN N

H
(Rn N

IIIb
hodc mudi duge dung ctia né, trong dé:
vong A 1a Ce.10 aryl hodc heteroaryl c6 tir 5 dén 10 canh chira cacbon va 1, 2, 3 hoic 4
nguyén tir khac loai duge chon tr N, O, va S;
vong C 1a (1) C3.7 xycloalkyl don vong, (2) heteroxycloalkyl don vong c6 tir 4 dén 7
canh chira cacbon va 1, 2, 3 hodc 4 nguyén tir khéc loai dugc chon tir N, O, va S, hodc (3) géc

hai vong ngung tu c6 cong thirc (A):
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ol

A)
trong do:

vong C1 1a Cs. xycloalkyl hodc heteroxycloalkyl c6 tir 5 dén 6 canh chira
cacbon va 1, 2, 3 ho#ic 4 nguyén tir khéc loai duge chon tir N, O, va S;

vong C2 1a (1) phenyl, (2) Cs.¢ xycloalkyl, (3) heteroaryl c6 tir 5 dén 6 canh
chita cacbon va 1, 2, 3 ho#ic 4 nguyén tir khac loai dugce chon tir N, O, va S, hodc (4)
heteroxycloalkyl co tir 5 dén 6 canh chita cacbon va 1, 2, 3 hodc 4 nguyén tir khéc loai duoc
chontu N, O, va S;

trong d6 gbc hai vong ngung tu c6 cong thirc A duoc lién két véi vong B
thong qua vong C1, va trong d6 céc phin tir thé R? va R* cita vong C dugc thé trén mot trong
s6 hoic ca hai vong C1 va C2;

m&i nhém R! doc 14p dugc chon tir halo, Ci alkyl, C2 alkenyl, Ca.¢ alkynyl, Cis
haloalkyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dn 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cé.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-Ci- alkyl-, (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,, OR? SR?
C(O)R®, C(O)NRRY, C(O)OR? OC(O)R®, OC(O)NR°RY, NRRY, NR°C(O)R", NR°C(O)OR?,
NRCC(O)NR°R?, C(=NR9R®, C(=NR®)NR°R?, NR°C(=NR9)NR°R?, NR°S(O)R", NR°S(O)R",
NR°S(0);NR°RY, S(O)R?, S(O)NRRY, S(O)R?, va S(O)::NR°RY, trong d6 mdi nhém Ci
alkyl, C.6 alkenyl, C2. alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
heteroxycloalkyl co tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl co tir 5 dén 10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4
alkyl- néu trén tuy y duoc thé bing 1, 2, 3, hoic 4 phén ttr thé doc 14p duge chon tirhalo, Ci4
alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO2, OR?, SR, C(O)R®, C(O)NRRY, C(O)OR?,
OC(O)R®, OC(O)NRRY, C(=NR®)NRRY, NR°C(=NR)NRR?, NR'R’, NR°C(O)R®, NR°C-
(O)OR?, NR°C(O)NR°R?, NR°S(O)R®, NR°S(O):R", NR°S(0)2NRR?, S(O)R®, S(O)NRRY,
S(O)2R®, va S(O)NR°RY;

mdi nhém R? doc 1ap duge chon tir halo, Ci6 alkyl, CN, OR?, C(O)R®, C(O)NR®"
R C(O)OR?, NR'RY, S(O)R", S(O)NR®'R¥, S(O):R"!, va S(O)NR'RY, trong d6 Cis
alkyl néu trén tuy y dugc thé béng 1, 2, hoac 3 phe“m tir thé doc 1ap duoc chon tir halo, CN,
OR®, SR¥, C(O)R®!, C(O)NR'RY, C(O)OR?, OC(O)R®', OC(O)NR*'R?, C(=NR°)NR®"
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RY NRCC(=NR)NRRY, NRCRY, NRC(O)R®, NR'C(0)OR*, NR'C(O)NR*RY,
NRCIS(O)RY, NRCIS(0)RP!, NR°'S(0):NRRY, S(O)R®, S(O)NR®'RY, S(O)%R?, va
S(O)NR°R4;

trong d6 mdi nhém R? duoc thé trén nguyén tir cacbon tao vong bét ky cia vong
azetidin dugc thé hién trong cong thirc IIla hodc vong piperidin dugce thé hién trong cong
thire ITIb trir nguyén tir cacbon tao vong ma RZ dugce lién két vao;

mdi nhém R? ddc 14p dugce chon tir halo, Cis alkyl, Ca. alkenyl, Ca. alkynyl, Ci
haloalkyl, Cs.10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cé.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-C1-4 alkyl-, (heteroxyclo‘alkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,, OR?, SR%,
. C(O)R, C(O)NRZR%, C(0)OR%, OC(O)R™, OC(O)NR®R%, NR“R%, NR%C(O)R%,
NRC(0)OR%, NR2C(O)NRZR%, C(=NR®)R??, C(=NRZ)NR?R%, NRC(=NR*)NR“R%,
NRS(0)R?2, NRS(0)2R?2, NR®2S(0);NRZR%, S(0)R", S(O)NRZR®, S(0)2R", va S(O)-
NR%R%, trong d6 mdi nhém Ci6 alkyl, Ca- alkenyl, C2.6 alkynyl, Cs-10aryl, Cs.10xycloalkyl,
heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce-19 aryl-Ci4 alkyl-,
Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl
c6 tir 4 dén 10 canh)-C1.4 alkyl- néu trén tiy ¥ duoc thé bing 1, 2, 3, hodc 4 phn tir thé doc
lap dugc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO2, OR*%, SR®,
C(O)R?2, C(O)NRR%, C(0)OR?, OC(O)R?, OC(O)NR“R¥, C(=NR*)NR“R%, NR?C(=-
NRZ)NRZREZ, NRZR®Z, NR2C(O)R", NRZC(0)ORZ, NRZC(O)NR“R%, NR“S(O)RY,
 NR%S(0):RY2, NR2S(0);NRZR%, S(0)R?, S(O)NRRE, S(0),RY, va S(0)2NRZR%;

R* 14 halo, Ci alkyl, C2 alkenyl, Ca.6 alkynyl, C1.6 haloalkyl, Cs-10 aryl, C3-10 xyclo-
alkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 d&n 10 canh, Ce.10 aryl-Ci4
alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci.4 alkyl-, (heteroxyclo-
alkyl ¢6 tr 4 dén 10 canh)-Ci4 alkyl-, CN, NO;, OR®, SR®, C(O)RY, C(O)NR“R®,
C(0)OR®S, OC(O)RY, OC(O)NRZR®, NRR®, NR®C(0)R?, NR“C(0)OR®, NR®C(O)N-
RORSE, C(=NRP)R, C(=NR?)NR%R¥, NRSC(=NR)NR*R®, NRS(O)R?, NRZS(O)-
RY, NRSS(0):NRPRE, S(O)R™, S(O)NRZR®, S(0):R%, va S(0):NR®R®, trong d6 mdi
nhém Ci alkyl, Cz- alkenyl, C2. alkynyl, Cs.10 aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 Xycloalkyl-Ci.4
alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C1.4 alkyl-, va (heteroxycloalkyl co tir 4 dén 10 canh)-
C1-4 alkyl- néu trén tuy y duoc thé bang 1, 2, 3, hoic 4 phén tir thé doc 1ap dugce chon tir halo,
Ci4 alkyl, C14 haloalkyl, Ci4 xyanoalkyl, CN, NO,, OR®, SR®, C(O)R™, C(O)NR®R®,
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C(O)OR®, OC(O)R™, OC(O)NR®R®, C(=NR®)NR“R®, NR®*C(=NR*)NR*R®, NR®R®,
NRSC(O)R, NRPC(0)OR®, NREC(O)NRSRE, NRPS(0)R®, NR®S(0)2R", NR=S(O)-
NRSR®E, S(O)RY, S(O)NRPR®E, S(0),R™, va S(0);NR*R%;

R’ va R® doc 1ap dugc chon tirH, halo, CN, Ci4 alkyl, Ci4 xyanoalkyl, C1.4 haloalkyl,
va —(Ci-4 alkyl)-OR®;

RZ 14 H, halo, C16 alkyl, C2 alkenyl, Ca alkynyl, Ci.¢ haloalkyl, Cs.10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl ¢ tir 4 dén 10 canh, Cs-10 aryl-
Ci14 alkyl-, Cs.10 xycloalkyl-C14 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C1 alkyl-, (hetero-
xycloalkyl ¢6 tir 4 &n 10 canh)-Ci4 alkyl-, CN, NO2, OR*, SR*, C(O)R™, C(O)NR*R¥,
C(O)OR¥, OC(0)RY, OC(O)NR¥R*, NR“R¥, NR*C(O)R", NR*C(0)OR*, NR**C(O)N-
R¥R#, C(=NR*)R™, C(=NR*)NR*R%*, NR*C(=NR*)NR*R%, NR*S(O)R™, NR*S(O)-
R, NR¥S(0)NR¥“R¥, S(O)R®, S(O)NR¥R%*, S(0):R™, va S(O),NR*“R%, trong d6 mdi
nhém Ci alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, Cs-10aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dn 10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci4
alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C14 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci-4 alkyl- néu trén tuy y dugc thé bing 1, 2, 3, hodc 4 phén tir thé doc 1ap duoc chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO, OR*, SR*, C(O)R™, C(O)NR¥R¥,
C(O)OR¥, OC(O)R™, OC(O)NR*R¥, C(=NR*)NR*R%, NR*#*C(=NR*“)NR“R*, NR*“R%,
NR¥C(O)R™, NR*C(O)OR¥, NR*C(O)NR*R¥*, NR*S(O)R", NR#S(0);R™, NR*S(0),-
NR¥“R%, S(O)R?, S(O)NR%R¥, S(0);R™, va S(0):NR*“R%;

mbi nhém R?, RY, RS, R4, R2, RY2, R%2, RZ, RS, R», RS, R, R¥, R*, R%, va R* doc
lap duogc chon tir H, Ci alkyl, Ci4 haloalkyl, Cy alkenyl, Cz.6 alkynyl, Cs.10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c¢6 tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci. alkyl-, trong d6 Ci alkyl, Ca- alkenyl, Cas
alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-C14 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci alkyl- néu trén tiy y dugc
thé béng 1, 2, 3, 4, hoic 5 phén tir thé doc 1ap dwoc chon tir Ci4 alkyl, Ci4 haloalkyl, C14
xycanoalkyl, halo, CN, OR®, SR¥, C(O)R®, C(O)NR®R¥, C(O)OR®, OC(O)RY,
OC(O)NR®R%,  NR®R®,  NRPC(O)R», NR®C(O)NR®R®,  NR“C(O)OR?,
C(=ENR®)NRUR®, NREC(=NR*)NR*R¥, S(O)RY, S(O)NRR¥, S(0):R*, NR¥S(0)2R",
NRS(0)NRRY, va S(0),NR“R%;

-24-



30723

hodc nhém bét k¥ trong s6 R® va R¢ cling v6i nguyén tit N ma chung duoc gén vao tao
ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bang 1, 2, hoic 3 phén tir thé
~ doc lap duqc'chon tir Ci-6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10
aryl, heteroaryl c6 tir 5 dén 6 canh, Cis haloalkyl, halo, CN, OR®, SR®, C(O)R",
C(O)NR¥R%, C(O)OR™, OC(O)RY, OC(O)NR®R%, NR¥R%®, NR*C(0)R", NR*C(O)N-
R%R%, NRPC(O)OR¥, C(=NR*)NR®R%¥, NRPC(=NR*)NR*R%, S(O)R®, S(O)NR*RP,
S(0):R", NRS(0)%RY, NRS(0),NR®R%, va S(0),NR®R®, trong d6 Ci alkyl, Cs.7
xycloalkyl, heteroxycloalkyl cé tir 4 dén 7 canh, Ce.10aryl, va heteroaryl c6 tir 5 dn 6 canh
néu trén tuy y dugc thé bang 1, 2, hoic 3 ph?ln ttr thé doc 14p duoc chon tirhalo, Ci alkyl,
Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)RY, C(O)NR®R%, C(O)OR%®,
OC(O)RY, OC(O)NR®R%, NR®R%, NRSC(O)R, NRC(O)NR*R%, NR*C(0)OR®, C(=-
NRSNRSRYS, NRSC(=NR®)NRRE, S(0)RP, S(O)NR™RY, S(0),R”, NR¥S(0)2R", NR-
SS(0)NR*R%, va S(0)NR*R%;

hodic nhém bt ky trong sb R va R% cling vé6i nguyén tir N ma ching dugc gén vio
tao ra nhdm heteroxycloalkyl cé 4, 5, 6, hodc 7 canh tiy y dugc thé bang 1, 2, hodc 3 phén tir
thé doc 1ap duoc chon tir Ci alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs.10
aryl, va heteroaryl c6 tir 5 dén 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®, NR®C(O)RY,
NR¥C(O)NRURY, NRSC(O)OR®, C(=NRP)NRSRE, NRPC(=NR“)NR®R¥, S(O)RY,
S(O)NR¥RY, S(0):R?, NR*S(0),R", NR®S(0),NR®R%, va S(0):NR*R¥, trong d6 Ci.6
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 d&n 7 canh, Cé.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén thy v duoc thé bang 1, 2, hoic 3 phan tir thé doc 14p duge chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)RY, C(O)NR*R®,
C(O)OR®, OC(O)RY, OC(O)NR®R%, NR™R¥, NRPC(O)R¥, NR¥C(O)NR®R®,
NR®C(0)OR®, C(=NR®)NR®R%, NR®C(=NR*)NR®R%, S(0)R", S(O)NR*R¥, S(0).R",
NRS(0)2R?, NRPS(0),NR*R%, va S(0);NR*R%;

hosic nhém bét ky trong sé R va R® cling véi nguyén tir N ma chiing duge gén vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé bing 1, 2, hoic 3 phin tir
thé ddc 1ap duoe chon tir C16 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 d&n 7 canh, Cs-10
aryl, heteroaryl ¢ tir 5 dén 6 canh, Cie haloalkyl, halo, CN, OR®, SR®, C(O)R",
C(O)NR®R®,  C(O)OR¥, OC(O)RY, OC(O)NR®R%¥, NR®R¥, NR®C(O)R",
NRC(O)NRSR®, NRSC(O)OR?, C(=NR®)NR®R¥, NRPC(=NR®)NR*“R®, S(O)R",
S(O)NRRE, S(0):R?, NRS(0)R, NR®S(0);NR“RY, va S(0),NR*R®, trong d6 Ci-s
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alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tuy ¥ duoc thé bang 1, 2, hodc 3 phan tir thé doc 1ap dwoc chon tirhalo,
Cis alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)RY, C(O)NR®“R%,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NR¥R®, NRUC(O)R», NR“C(O)NR“R?,
NREC(0)OR®, C(=NR®)NR®R®, NRSSC(=NR¥)NR“R%, S(O)R", S(O)NR*R%, S(0),RY,
NR%S(0)2RY, NR®S(0)NR®R%, v S(O),NR*R%;

hosic nhém bt ky trong s R% va R% ciing véi nguyén tit N ma chiing dwoc gén vio
tao ra nhoém heteroxycloalkyl c6 4, 5, 6, hogc 7 canh tuy ¥ dugc thé bang 1, 2, hodc 3 phén tir
thé doc 14p duoe chon tlr Ci.6 alkyl, C3.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10
aryl, heteroaryl c6 tir 5 dén 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¥, NR®C(O)RY,
NRSC(O)NRERY, NRPC(O)OR®, C(=NR*NR®R¥, NREC(=NR®)NR®R®, S(O)R",
S(O)NR¥R%, S(0),R", NR®S(0),R%, NR®S(0)NR*R%, va S(0),NR*R%, trong d6 Ci.¢
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 d&n 7 canh, Cs.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tuy y duoc thé bang 1, 2, hoic 3 phén tir thé doc 14p dugc chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SRaS, C(O)R™, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NR®R®, NR®C(O)R®, NR“C(O)NR“R®,
NRYC(0)OR¥, C(=NR*)NRR%¥, NR¥C(=NR*)NR*R%, S(O)RY, S(O)NR*R%, S(0)2R",
NR%S(0)2R, NR®S(0):NR*R%, va S(O),NR®R%;

mdi nhém R, RP!, R, R¥ doc 1ap duogce chon tirH va Ci alkyl tity ¥ dugc thé bing
1,2, 3, 4, hodic 5 phin tir thé ddc 14p duoe chon tirhalo, CN, OR®, SR®, C(O)R", C(O)NR*"
RS, C(O)OR®, OC(O)RY, OC(O)NR®R®, NR™R¥, NR®C(O)RY, NR®C(O)NR“RY,
NRYC(0)OR®, C(=NR%)NRR¥, NRSC(=NR®)NR*RE, S(O)R", S(O)NR*R®, S(O).R",
NR¥S(0)%RYS, NRPS(0),NR*R%, va S(0)2NR¥R%;

mdi nhém R®, RP, RS, va R% doc 14p duge chon tir H, Ci4 alkyl, Ci4 haloalkyl, Ca4
alkenyl, va Cz.4 alkynyl, trong d6 C14 alkyl, Cz.4 alkenyl, va Cz4 alkynyl néu trén, tiry y dugc
thé bing 1, 2, hoic 3 phén ttr thé doc 14p duoc chon tir OH, CN, amino, halo, Ci4alkyl, Ci4
alkoxy, Ci alkylthio, C1.4 alkylamino, di(C14 alkyl)amino, Ci-4 haloalkyl, va Ci-4haloalkoxy;
va

mbi nhém RE, R°!, R, R, R%, va R® doc 1ap duoc chon tirH, Ci4 alkyl, va CN;

m b%mg 0, 1, hodc 2;

n bing 0, 1, 2, hoic 3;

P b%lng 0,1,2,3;va
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q bang 0, 1, hoic 2.

Theo mdt sb phuong 4n, cic hop chét theo sang ché bao gdm hop chit c¢6 cong thirc

IVa hodc IVb:

(R%p
(R
R
(R, N R*
R® RS R
IVa
(R3),
(Rm
H \/\N
1 N 4
(RMn R
q yA
RS re R
IVb.

Theo mot s§ phwong 4n, cic hop chét theo sang ché bao gdm hop chét c6 cong thirc
Va hogc Vb:
R%)p

’ N
R"n N
q

Va
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R%p

R4
H N
(R"n N
q

Vb
hodc mubi dugc dung ctia né, trong do:
vong A 1a Ce.10aryl hodc heteroaryl c6 tir 5 dén 10 canh chira cacbon va 1, 2, 3 hoic 4
nguyén tir khac loai dugc chon tir N, O, va S;
vong C 1a (1) Cs7 xycloalkyl don vong, (2) heteroxycloalkyl don vong c6 tir 4 dén 7
canh chira cacbon va 1, 2, 3 hoéc 4 nguyén tir khéc loai duge chon tr N, O, va S, hodc (3) géc

hai vong ngung tu c6 cong thic (A):

=)
trong do:

vong Cl1 1a Cs.¢ xycloalkyl hodc heteroxycloalkyl c6 tir 5 dén 6 canh chira
cacbon va 1, 2, 3 hodc 4 nguyén tir khéc loai dugc chon tr N, O, va S;
vong C2 1a (1) phenyl, (2) Cs.¢ xycloalkyl, (3) heteroaryl c6 tir 5 dén 6 canh
chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tir N, O, va S, hodc (4) hetero-
xycloalkyl c6 tir 5 dén 6 canh chira cacbon va 1, 2, 3 hodc 4 nguyén tir khic loai duge chon tir
N, O, vaS;
trong d6 gbc hai vong ngung tu c6 cong thitc A dugc lién két voi vong B thong qua
vong C1, va trong d6 phén tir thé R3 va R? coa vong C dugc thé trén mot trong s hodc ca hai
vong C1 va C2;
mdi nhém R! doc 14p duoc chon tir halo, Ci6 alkyl, Ca.¢ alkenyl, Ca alkynyl, Ci.
haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
“dén 10 canh, Ce-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl cé tir 5 dén 10
canh)-C14 alkyl-, (heteroxycloalkyl cé tir 4 dén 10 canh)-Cj alkyl-, CN, NO,, OR? SR?
C(O)R?, C(O)NRRY, C(0)OR?, OC(O)R®, OC(O)NRRY, NR°R¢, NR°C(O)R®, NR°C(O)OR?,
NRCC(O)NR°RY, C(=NR)R?, C(=NR®)NR°RY, NR°C(=NR9)NRR?, NR°S(O)RP, NRS(0):R",
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NR®S(0):NRRY, S(O)R®, S(O)NRRY, S(O)2R?, va S(0)NRRY, trong d6 mdi nhém Ci.
alkyl, C2-¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
heteroxycloalkyl co tir 4 dén 10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-,
(heteroaryl c6 tu 5 dén 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4
alkyl- néu trén tuy y dugc thé bing 1, 2, 3, hoic 4 phén ttr thé doc 1ap duoc chon tirhalo, Ci4
alkyl, Ci.4 haloalkyl, C14 xyanoalkyl, CN, NO;, OR? SR? C(O)R®, C(O)NRRY, C(O)OR?,
OC(O)R®, OC(O)NRRY, C(=NR®)NRRY, NR°C(=NR*)NR°RY, NRR¢, NR°C(O)R®, NR°C-
(O)OR?, NR°C(O)NRRY, NR°S(O)R?, NR°S(0):R®, NR°S(0)2NRR?, S(O)R®, S(O)NRR’,
S(O)2R®, va S(0)NRRY,

mdi nhém R? doc 14p duge chon tir halo, Ci.6 alkyl, Ca alkenyl, Ca.¢ alkynyl, Ci.¢
haloalkyl, Cs.10aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cé.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-Ci alkyl-, (heteroxycloalkyl c6 tir 4 d&n 10 canh)-Ci4 alkyl-, CN, NO2, OR%, SR,
C(O)RY2, C(O)NRZR%, C(0)OR?, OC(0)R?2, OC(O)NRZR%, NR“R*%, NR“2C(O)R", NR**
C(0)OR®Z, NRZC(O)NRZR®Z, C(=NR?)R®, C(=NR?)NRZR%¥, NRZC(=NR?)NR“R?%,
NRS(0)R?2, NRS(0)2R2, NRZS(0)NRZR%, S(0)R", S(O)NR“R%, S(0)2R", va S(O)-
NR%R%, trong d6 mbi nhém Ci.¢ alkyl, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.10aryl, Cs-10xycloalkyl,
heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-,
Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl
¢ tir 4 dén 10 canh)-C14 alkyl- néu trén tily y duoc thé bing 1, 2, 3, hodc 4 phan tir thé doc
lap duoc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NOx, OR%, SR®,
C(O)R"2, C(O)NR®R%, C(O)OR%, OC(O)R", OC(O)NR®2R%, C(=NR®?)NR*’R%, NRC(=-
NR2)NRZRZ, NRZR%, NRZC(0)R?2, NR2C(0)OR%, NRZC(O)NRZR%, NR“S(O)R", N-
R2S(0),R?2, NRZS(0);NR?RE, S(O)R, S(O)NRZR%, S(0),R?, va S(0)2NRZR%;

R* 13 halo, Ci alkyl, C2-¢ alkenyl, Ca.¢ alkynyl, Ci.6 haloalkyl, Ce-10aryl, Cs-10 xyclo-
alkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10aryl-Ci4
alkyl-, Cs.10xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C1.4 alkyl-, (heteroxyclo-
alkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO,;, OR®, SR®, C(O)R®, C(O)NR®R®,
C(0)OR®S, OC(O)RY, OC(O)NRPR¥, NR®R®, NR®C(0)R", NR®C(0)OR®, NR®C(O)N-
RORSB, C(=NRP)R®, C(=NR®)NRPR®, NRPC(=NRP)NRR®, NRZS(O)R?, NRZS(O),-
RY, NR3S(0):NRSRS, S(O)R™, S(O)NRZR®, S(0),RY, vi S(0),NR®R®, trong d6 mbi
nhém Ci alkyl, Ca- alkenyl, Ca.¢ alkynyl, Ces-10aryl, Cs.1oxycloalkyl, heteroaryl c6 tir 5 dén
10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl-, C3.10 xycloalkyl-Ci4
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alkyl-, (heteroaryl ¢6 tir 5 @n 10 canh)-Cy.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci4 alkyl- néu trén tuy y dugc thé bing 1, 2, 3, hodc 4 phin tir thé doc 14p duge chon tirhalo,
C14 alkyl, Ci4 haloalkyl, C14 xyanoalkyl, CN, NO2, OR®, SR®, C(O)R®, C(O)NR“R®,
C(0)OR®, OC(O)RY, OC(O)NR®R®, C(=NR})NR“R®, NR®C(=NR?)NR“R®, NR*R®,
NRZC(O)RY, NRAC(0)OR®, NRPC(O)NRSRE, NRPS(0)RM, NRZS(0):R?, NRZS(0),-
NRSRE, S(O)R, S(O)NR%RE, S(0),RY, va S(O)2NR®RE;

mdi nhém R?, RY, RS, RY, R2, RY2, R, R, R®, RY, R%, va R® doc 14p duge chon tir
H, C1.6 alkyl, Ci4 haloalkyl, C2 alkenyl, Cz.6 alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl
¢6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cé-10 aryl-Ci4 alkyl-, Cs-10
xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C1.4 alkyl-, va (heteroxycloalkyl c6 tir
4 dn 10 canh)-Ci. alkyl-, trong d6 Cis alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c¢6 tir 4 dén 10 canh, Cé-10 aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl cé tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl co tir 4 dén 10 canh)-C14 alkyl- néu trén tly y duoc thé bang 1, 2, 3, 4,
hodc 5 phén ttr thé doc 14p duoc chon tir Ci4 alkyl, C14haloalkyl, Ci4xycanoalkyl, halo, CN,
OR®, SR®, C(O)R, C(O)NR®R%, C(O)OR¥, OC(O)RY, OC(O)NR®R®, NR%R®,

NR®C(O)RY, NR®C(O)NR®RY, NR®C(O)OR®, C(=NR®)NR®R®,
NRESC(=NR%)NRZRY, S(0)RY, S(O)NRRY, S(0)2R, NRPS(0)2R, NRS(0),NR*R®,
va S(0)2NR®R%;

hodc nhém bét ky trong s6 R® va R¢ cling véi nguyén tit N ma ching dugce gén vao tao
ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy ¥ dugc thé bing 1, 2, hodic 3 phin tir thé
doc 1ap duge chon tir Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs-10
aryl, heteroaryl c6 tir 5 dén 6 canh, Cis 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(0)RY, NR®C(O)N-
RERY, NRC(0)OR¥, C(=NR®)NR®R%, NREC(=NR®)NR“R%¥, S(O)R®, S(O)NR*R®,
S(0)2RY, NR¥S(0):R?, NRS(0)NR*R®, va S(O)NR“R%, trong d6 Cis alkyl, Cs.7
xycloalkyl, heteroxycloalkyl co tir 4 dén 7 canh, Cs.10aryl, va heteroaryl c6 tir 5 dn 6 canh
néu trén tiy ¥ dugc thé bing 1, 2, hogic 3 phin tir thé doc 14p duoc chon tirhalo, Ci4 alkyl,
Ci4 haloalkyl, Cis 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)RY, NR®C(O)NR®R¥, NR“C(O)OR®,
C(=NR®)NRSRY, NREC(=NR®)NR*R¥, S(O)R, S(O)NR®R¥, S(0),R", NR*S(0)R",
NR®S(0)NRSR%, va S(0)2NR*“R%;
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' hosic nhém bét ky trong s6 R va R cling véi nguyén tir N ma ching duge gén vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hogdc 7 canh tuy y duoc thé bang 1, 2, hodc 3 phén tr
thé doc 14ap duoc chon tir Ci.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs-10
aryl, va heteroaryl c6 tir 5 dén 6 canh, Cis haloalkyl, halo, CN, OR®, SR¥, C(O)RY,
C(ONR®R®,  C(O)OR®, OC(O)RY, OC(O)NR“R¥, NR®R®¥, NR®C(O)RY,
NRSC(O)NRSR®, NRPC(0)OR®, C(=NR%)NR®R¥, NR™C(=NR“)NR“R¥, S(O)R",
S(O)NRZRY, S(0):R, NRS(0)2:RY, NRS(0),NR¥R%, va S(0):NR¥R?, trong d6 Ci.¢
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy y duge thé bang 1, 2, hoic 3 phz‘?ln ttr thé doc 1ap duge chon tir halo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)R, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR®R¥, NR¥R¥, NR®C(O)R™, NR®C(O)NR“R®,
NR®C(0)OR®, C(=NR%*)NRSRY, NRPC(=NR*)NR*R%, S(O)R, S(O)NR“R®, S(0)R",
NR%S(0)%RY, NRS(0)NR¥R%, va S(0),NR“R®;

hoic nhém bét ky trong s6 R va R® cung v6i nguyén tir N ma chiing dugc gén vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y duge thé bang 1, 2, hodc 3 phén tir
thé doc lap duoc chon tir Ci.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10
aryl, heteroaryl ¢6 tir 5 dén 6 canh, Ci. haloalkyl, halo, CN, OR¥, SR®, C(O)R%,
C(ONR®R%,  C(O)OR®, OC(O)RY, OC(O)NR®R®, NR®R®, NR®C(O)R,
NR¥C(O)NR*R¥, NR“C(O)OR®, C(=ENR¥NR®RY, NRSC(=NR®)NR*“R®, S(O)RY,
S(O)NR¥RE, S(O)R?S, NR¥S(0):R?, NR*S(0);NR®R¥, va S(0):2NR*R®, trong d6 Ci.6
'alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tly ¥ duoc thé bing 1, 2, hodc 3 phan tir thé ddc 14p duoc chon tirhalo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR¥, SR®, C(O)R®, C(O)NR“R®,
C(O)OR®, OC(O)RY, OC(O)NR®R¥, NR®R%¥, NR“C(O)RY, NR®C(O)NR®RY,
NR®C(O)OR®, C(=NR*)NR“RY, NRSC(=NR*)NR“R¥, S(0)R, S(O)NRR®, S(0).R",
NRES(0)RY, NRPS(0)NR®RY, v S(0),NR*R®;

mdi nhém R®, RP%, R, va R% doc 1ap duge chon tirH, Ci4 alkyl, Ci-4 haloalkyl, C24
alkenyl, va Cz4 alkynyl, trong d6 Ci4 alkyl, C24 alkenyl, va Cz.4 alkynyl néu trén, tuy y dugc
thé bing 1, 2, hogic 3 phan tir thé ddc 18p dugc chon tir OH, CN, amino, halo, Ci4alkyl, Ci4
alkoxy, C1-4 alkylthio, C14 alkylamino, di(Ci4alkyl)amino, C1-4 haloalkyl, va Ci4 haloalkoxy;
va '

mdi nhém R¢, R%2, R, va R doc 1ap dugce chon tirH, Ci4alkyl, va CN;

n béng 0, 1, 2, hodc 3;
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pbang 0, 1,2, 3; va
q béng 0, 1, hoac 2.

Theo mét sb phuong 4n, q bang 0.

Theo mot sb phuong 4n, q bang 1.

Theo mdt sb phuong 4n, vong A 13 phenyl.

Theo mdt s6 phuong 4n, n bang 0.

Theo mét sb phuong 4n, n bang 1.

Theo mdt sb phuong 4n, R! 13 halo.

Theo mot s phuong 4n, R! 14 F.

Theo mdt s phuong 4n, ca hai nhém R’ va RS déu 1a H.

Theo mot s6 phuong 4n, vong C 14 C3.7 xycloalkyl don vong.

Theo mdt sb phuong 4n, vong C 13 heteroxycloalkyl don vong c6 tir 4 dén 7 canh
chira cacbon va 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tt N, O, va S.

Theo mdt sb phuong 4n, vong C 1 xyclopropyl, xyclobutyl, xyclohexyl, azetidinyl,
hodc piperidinyl.

Theo mot s phuong 4n, vong C 1a xyclopropyl, xyclohexyl, azetidinyl, hodc
piperidinyl.

Theo mot s phwong an, R* 12 Ci.6 alkyl, Ce-10 aryl, heteroaryl c6 tir 5 dén 10 canh,
C(O)R, C(O)NRPR®, C(0)OR®, hogc S(0)R", trong d6 mdi nhém Ci.s alkyl, Cs.10aryl,
va heteroaryl c6 tir 5 dn 10 canh néu trén tity y duoc thé bang 1, 2, 3, hodc 4 phin tir thé doc
1ap dugc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO2, OR®, SR,
C(O)RY, C(O)NRZR®, C(0)OR®, OC(0)R?, OC(O)NR®RE, C(=NR*)NR“R®, NR*C(=-
NRZ)NRSRE, NRPR®, NRPC(0)RY, NRPC(O)OR®, NRBC(O)NR®R®, NR*S(O)R™,
NRSS(0),R?, NRSS(0);NRZR®, S(0)RY, S(O)NR®R®, S(0)R%, va S(O),NR“R®,

Theo mét sb phuong 4n, R* 14 C14 alkyl tity y duoc thé bing CN, C(O)NR®R®, OR®,
hodc C(O)OR®,

Theo mot sé phuong 4an, R* 1a C14 alkyl tily ¥ dugc thé bang CN, C(O)NR®R®, hogc
C(O)OR®,

Theo mot s6 phuong an, R* 1a Ci4 alkyl.

Theo mdt sb phuong 4n, R* 12 metyl.

Theo mdt sb phuong 4n, R* 12 phenyl.

Theo mdt sb phuong 4n, R* 1a CN.
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Theo mét s6 phuong an, R* 1a -CH,-CN, -CH,-C(=0)OH, -CH,-C(=O)NH(CH3), -C-
H,-.C(=0)N(CHs)2, hodc -CH,CH,OH.

Theo mét sb phuong 4n, R* 13 -CH>-CN, -CH,-C(=0)OH, -CH,-C(=O)NH(CH3),
hotic ~CHa-C(=0)N(CHa),. |

Theo mdt s6 phuong 4n, R* 13 -CH,-CN.

Theo mét sé phwong 4n, mdi nhém R? doc 1ap dugc chon tir Ci6 alkyl, Ce-10 aryl,
heteroaryl c6 tir 5 dén 10 canh, Cs.i0 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 10 canh,
C(O)R?2, C(O)NRZR®Z, C(0)OR?, S(O)%RY, va S(0):NR“R¥, trong d6 mdi nhém Cis
alkyl, Ce.10aryl, va heteroaryl cé tir 5 dén 10 canh, Cs.10xycloalkyl, heteroxycloalkyl c6 tir 4
dén 10 canh néu trén tiy ¥ duge thé bang 1, 2, 3, hodic 4 phan tir thé doc 1ap duoc chon tir
halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO;, OR%, SR%, C(O)RY,
C(O)NR®R%, C(O)OR?, OC(O)R"?, OC(O)NR*R%, C(=NR®?)NR“R%,
NRZC(=NR?)NRZR%, NRZR®Z, NRZC(O)RY, NRZC(O)ORZ, NR%C(0)NR“R%,
NR2S(0)RY2, NRZS(0)R?, NRZS(0)NR“R%, S(O)R™, S(O)NR“RE, S(0)R", va
S(0)2NR“R%,

Theo mdt sb phuong 4n, mdi nhém R? doc 14p duoc chon tir Ci6 alkyl, Ce.10 aryl,
heteroaryl c6 tir 5 dén 10 canh, C(O)R®2, C(O)NR®R%, C(O)OR?, S(0)2R?, va S(0)2NR*
R%, trong d6 mdi nhém Ci.6 alkyl, Ce.10 aryl, va heteroaryl cé tir 5 dén 10 canh néu trén tiy y
duogce thé bang 1, 2, 3, hoic 4 phén tir thé doc 14p duoc chon tirhalo, Ci- alkyl, C14 haloalkyl,
C14 xyanoalkyl, CN, NO,, OR%Z, SR®, C(0)R?, C(O)NR®’R%, C(0)OR%, OC(O)R"2, OC(O-
NRZR®,  C(ENRPNRPRE,  NRPC(=NRNRZRE,  NRZRZ,  NR“C(O)R%,
NRC(O)OR%, NR%C(O)NRZR¥Z, NR%S(O)R™, NRS(0):R?, NR®S(0);NRZR%,
S(O)RY2, S(O)NRZR%, S(0)2R?2, va S(O),NR*R%,

Theo mot s phwong 4n, mdi nhém R? ddc 1ap duge chon tir Cig alkyl, Ce.10 aryl,
heteroaryl c6 tir 5 dén 10 canh, C(O)R, C(O)NR®R%, C(O)OR*, va S(0):R", trong d6 mdi
nhém Ci.¢ alkyl, Cs.10 aryl, va heteroaryl c6 tir 5 dén 10 canh néu trén tiy v duoc thé bang 1,
2, 3, hodc 4 phén ttr thé ddc 1ap duoc chon tirhalo, Ci4 alkyl, Ci4 haloalkyl, C1.4 xyanoalkyl,
CN, NO2, OR®, SR%, C(0)RY, C(O)NRZR®, C(0)OR?, OC(0)R??, OC(O)NR’R%, C(=N-
RNRZREZ, NR2C(=NR?)NRR®%, NRZR%, NR2C(O)R"?, NR*C(0)OR?, NR“C(O)NR*
2R NR2S(0)R"2, NR2S(0),R", NRZS(0):NR*R%, S(0)R?2, S(O)NR“R%, S(0);R?, va
S(0)NR*R%,

Theo mdt s6 phwong 4n, mdi nhém R*® doc 14p duge chon tir Ci6 alkyl, Ce-10 aryl,
heteroaryl c6 tir 5 d&n 10 canh, Cs.j0 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 10 canh,
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C(O)R??, C(O)NRZR%, C(O)OR®, S(0)R™, va S(0)2NR“R%, trong d6 mdi nhém Ci
alkyl, Ce.10aryl, heteroaryl c6 tir 5 dén 10 canh, Cs.10xycloalkyl, va heteroxycloalkyl c6 tir 4
dén 10 canh néu trén tiy y duge thé bing 1, 2, 3, hoic 4 phﬁn tir thé doc 1ap duoc chon tir F,
Cl, CF3, CN, OH, C(0O)OH, C(0O)°CHs, C(O)NH,, C(O)NHCH3, C(O)N(CHj3)2, C(O)NH(-
Pr), CONH(CH(CH3)(CF3)), phenyl, xyclopropyl, pyrimidinyl, va thaizolyl.

Theo mot sb phuong 4n, RZ 14 H, C1.4 alkyl, hogc Cs-10 aryl-Ci4 alkyl-, trong d6 Ci4
alkyl va Ce.10 aryl-Ci4 alkyl- néu trén mdi nhém tiry y dwoc thé bang halo hoic OR*,

Theo mét sb phuong 4n, RZ 13 Ci4 alkyl.

Theo mdt sb phuong 4n, RZ 13 Ci4 alkyl duoc thé bing metoxy.

Theo mot sb phuong an, RZ 14 Ce.10 aryl-Ci.4 alkyl- dugc thé bang flo.

Theo mét sb phuong 4n, R 14 H, metyl, metoxymetyl, hodc 4-florophenylmetyl.

Theo mét sb phuong én, RZ 1A H:

Theo mdt sé phuong 4n, p bing 0.

Theo mot sb phuong 4n, p bang 1.

Theo mét sb phuong 4n, p bang 2.

Theo mdt sé phuong 4n, m béng 0.

Theo mdt sb phuong 4n, hop chét ndy cb cAu hinh trans d6i v6i nhém xyclopropyl
duoc thé hai 14n duge thé hién trong cong thirc I (hodic cong thirc bt ky trong sb cic cong
thae II, IIIa, IIIb, IVa, IVDb, Va, va Vb).

Theo mot sb phuong 4n, m3i nhém R?, RP, RS, va R? doc 14p duoc chon tir H, Ci.
alkyl, C1.4 haloalkyl, C2.s alkenyl, Cz.¢ alkynyl, Cs-10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5
dén 10 canh, heteroxycloalkyl c6 tir 4 &én 10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci4
alkyl-, (heteroaryl c6 tir 5 &n 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 d&n 10 canh)-
'Cj-4 alkyl-, trong d6 Ci alkyl, Cz.6 alkenyl, Ca.¢ alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, hetero-
aryl ¢6 tir 5 &n 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-C1.4 alkyl-, C3-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl cé tir 5 dén 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir
4 dén 10 canh)-Ci.4 alkyl- néu trén tiy y dugc thé bang 1, 2, 3, 4, hogc 5 phan tir thé doc 1ap
dwoc chon tir C1.4 alkyl, C14 haloalkyl, Ci4xycanoalkyl, halo, CN, OR®, SR®, C(O)R®, C(-
ONR®R®,  C(O)OR¥®, OC(O)RY, OC(ONR®R®, NR®R®, NR“C(O)RY,
NRYC(O)NRUR%, NRSC(0)OR®, C(=NR*)NR®R®, NRPC(=NR“)NR“R®, S(O)RY,
S(O)NRRE, §(0),R", NR®S(0),R", NR¥S(0);NR®R%, va S(O),NR*R®.

Theo mét sé phuong 4n, mdi nhém R?2, R, R%, va R¥ d¢c 1ap duge chon tirH, Ci

alkyl, Ci.4 haloalkyl, C2 alkenyl, C2-s alkynyl, Ce-10aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5
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dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci4
alkyl-, (heteroaryl co tir 5 dén 10 canh)-C.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
Ci-4alkyl-, trong d6 Ci alkyl, Ca. alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, hetero-
aryl co tir § dén 10 canh, heteroxycloalkyl c6 tir 4 @n 10 canh, Ce.10 aryl-C1.4 alkyl-, Cs.10
xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl c6 tir
4 dén 10 canh)-C1.4 alkyl- néu trén tiry ¥ duoc thé bing 1, 2, 3, 4, hoic 5 phin tir thé doc 14p
duoc chon tir Cr4 alkyl, Ci.4 haloalkyl, Ci.4 Xycanoalkyl, halo, CN, OR®, SR®, C(O)R", C(-
O)NRSRY, C(O)OR¥, OC(O)RY, OC(O)NR®R¥, NRR¥, NR®C(O)R", NR*C(O)N-
RYRY, NRSC(O)OR®, C(=NR®)NRPRY, NRSC(=NR*)NR®R%, S(O)R®, S(O)NR“R?,
S(0)2RY, NR¥S(0),R?, NR®S(0);NR*R%, va S(0);NR“R®.

Theo mot sé phwong 4n, m8i nhém R, R%, R, va R® doc 1ap dugce chon tirH, Cis
alkyl, C14 haloalkyl, C2 alkenyl, C2.6 alkynyl, Ce-10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5
‘dn 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-C14
alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C1-4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
C1.4 alkyl-, trong d6 Ci1.6 alkyl, Ca- alkenyl, Ca.¢ alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, hetero-
aryl co tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.19 aryl-Ci- alkyl-, Cs-10
xycloalkyl-C1.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl c6 tir
4 dén 10 canh)-C14 alkyl- néu trén tily ¥ duoc thé bing 1, 2, 3, 4, hodc 5 phan tir thé doc lap
duoc chon tir Ci4 alkyl, Ci.4 haloalkyl, Ci.4 xycanoalkyl, halo, CN, OR®, SR®, C(O)R", C(-
O)NR®R%, C(O)OR¥, OC(O)RY, OC(O)NR®R¥, NR¥R%, NR®C(O)RY, NR*C(O)N-
RRY, NRSC(0)OR®, C(=NR¥)NRSRY, NRSC(=NR*)NR*RY, S(O)RY, S(O)NR“R¥,
S(0);R%, NR%S(0),R?, NR*SS(0)2NR“R, va S(O)2NR*R®.

Theo mot sb phuong 4n, m&i nhom R*, R™, R, va R% doc 14p duoc chon tirH, Cis
alkyl, Ci4 haloalkyl, Cz.6 alkenyl, Ca.6 alkynyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-C1-4 alkyl-, Cs-10 xycloalkyl-Ci.4
alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-C14 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-
C1.4 alkyl-, trong d6 Ci alkyl, Ca. alkenyl, Ca alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, hetero-
aryl c6 tir 5 dén 10 canh, heteroxycloalkyl co6 tir 4 dén 10 canh, Ce.10 aryl-Ci alkyl-, C3.10
xycloalkyl-C14 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl co tir
4 dén 10 canh)-C1.4 alkyl- néu trén tiy y duoc thé bing 1, 2, 3, 4, hodc 5 phén tir thé doc 14p
duoc chon tir C1.4.alky1, Ci4haloalkyl, C1.4 xycanoalkyl, halo, CN, OR®, SR®, C(O)R", C(-
O)NR®R®,  C(O)OR¥, OC(O)RY, OC(O)NR®R®, NR“R®, NR¥C(O)RY,

-35-



30723

NRSC(O)NRSRY, NRSC(0)OR¥, C(=NR%)NR®R¥, NRPC(=NR*¥)NR“R®, S(O)RY,
S(O)NRSRE, S(0),RY, NRS(0):RY, NRS(0),NR*R%, va S(0)2NR“R%,

Theo mdt s phuong 4n, mbi nhém R?, RP, R, va RY doc 1ap dugc chon tir H, Cig
alkyl, Ci4 haloalkyl, Cs.10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxyclo-
alkyl c6 tir 4 dén 10 canh, C.10 aryl-C1.4 alkyl-, C3-10xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir
5 dén 10 canh)-C14 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Cj-4 alkyl-, trong d6 Ci.¢
alkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-
Ci4alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci alkyl- néu trén tlty y duge thé bang
1, 2, hodc 3 phén tir thé doc 14p duoc chon tir OH, CN, amino, halo, Ci4 alkyl, Ci-4 alkoxy,
C14 alkylthio, Ci-4 alkylamino, di(Ci4 alkyl)amino, Ci4 haloalkyl, va Ci.4 haloalkoxy.

Theo mét sb phuong 4n, mbi nhém R2, R%, R?, va R® doc 14p dugc chon tirH, Ci
alkyl, Ci-4 haloalkyl, Cs.10aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxyclo-
alkyl c6 tir 4 dén 10 canh, Ce.10 aryl-C1.4 alkyl-, Cs-10Xycloalkyl-Ci4 alkyl-, (heteroaryl ¢4 tix
5 dén 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Cj. alkyl-, trong d6 Ci-6
alkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, Ce-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl co tir 5 dén 10 canh)-
Ci4alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl- néu trén tity y dugc thé bang
1, 2, hodc 3 phin tir thé ddc 14p dugc chon tir OH, CN, amino, halo, Ci-4 alkyl, C1.4 alkoxy,
C14 alkylthio, C1-4 alkylamino, di(C14 alkyl)amino, Ci4 haloalkyl, va Ci4haloalkoxy.

Theo mdt s phuong an, mdi nhém R®, R?, R%, va R® doc 1ap dugc chon tirH, Ci.s
alkyl, Ci.4 haloalkyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl ¢4 tir 5 dén 10 canh, heteroxyclo-
alkyl c6 tir 4 dén 10 canh, Cé-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tix
5 dén 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Cj4 alkyl-, trong d6 Ci.
alkyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl co tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, Ce-10 aryl-Ci4 alkyl-, C3.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-
Ci4 alkyl-, va (heteroxycloalkyl c6 tix 4 dén 10 canh)-Ci.4 alkyl- néu trén tiry y duoc thé bing
1, 2, hoac 3 phﬁn tir thé doc 14p duoc chon tir OH, CN, amino, halo, Ci4 alkyl, Ci.4 alkoxy,
C14alkylthio, Ci-4 alkylamino, di(C1.4 alkyl)amino, Ci.4 haloalkyl, va Ci4 haloalkoxy.

Theo mot sé phuong 4n, m3i nhém R*, R, R, va R* doc 14p dugc chon tirH, Cis
alkyl, C14haloalkyl, Cs.10aryl, Cs-10xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxyclo-
alkyl co tir 4 dén 10 canh, Cs.10 aryl-C1-4 alkyl-, C3.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl c6 tir
5 dn 10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Cj-4 alkyl-, trong d6 C1.¢
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alkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dn 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, Cé.10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl ¢ tir 5 dén 10 canh)-
Ci4alkyl-, va (heteroxycloalkyl co tir 4 dén 10 canh)-Ci.4 alkyl- néu trén tiy ¥ dugc thé bang
1, 2, hodc 3 ph?m ttr thé doc 1ap duge chon tir OH, CN, amino, halo, Ci4 alkyl, Ci.4 alkoxy,
C14 alkylthio, C1.4 alkylamino, di(C14 alkyl)amino, Ci4haloalkyl, va Ci.4 haloalkoxy.

Theo mot sb phuong 4n, mbi nhém R?, RP, RS, va R? doc 14p dugce chon tirH va Ci
alkyl.

Theo mdt s§ phuong 4n, mbi nhém R%, R®2, R?, va R doc 14p dugc chon tirH va Ci.
6 alkyl.

Theo mot sé phuong 4n, m&i nhém RS, RY, R%, va R® doc 14p dwoc chon tirH va Ci-
¢ alkyl.

Theo mdt sb phuong 4n, m8i nhom R*, R, R%, va R* doc 14p duge chon tirH va Ci.
¢ alkyl.

Cén phai hiéu ring mot s6 dAu hiéu nhit dinh theo sang ché, ma dé r5 rang, duoc boc
16 trong pham vi cac phuong an riéng biét, cling co thé dwoc két hop thanh mot phwong 4n.
Nguoc lai, cac d4u hiéu khac nhau theo sang ché, ma dé ngén gon, d3 dugc boc 10 trong
pham vi ciia m{t phuong an duy nhét, ciing ¢6 thé dugc d& xuét mot cach riéng biét hoic &
dang két hop phu thich hop bét ky.

Lién két trdi ndi lién két ngang mot gbe vong trong chu triic hodc cong thirc bét ky
dugc bdc 10 trong ban md ta nay nhém thé hién, trir khi c6 quy dinh cu thé khac, lién két c6
thé lién két véi nguyén tir tao vong bat ky cia gbc vong. Vi dy, trong d6 vong A trong cdng
thirc I 1a nhoém naphtyl, phén tir thé RY, néu c6, c6 thé duoc thé trén vong bét ky trong sb hai
vong tao ra nhom naphtyl nay.

Theo cac phuong an thuc hién séng ché, néu vong C 1a gbc hai vong ngung tu c6 cong
thire (A), thi thuét ngit “trong do6 gbc hai vong ngung tu c6 cong thic (A) duge lién két voi
vong B thong qua vong Cl, va trong d6 cic phin tir thé R® va R* ctia vong C dugce thé trén
mot trong sb hodc ca hai vong C1 va C2” nhim dé bidu thi ring (1) vong B c6 cdng thirc 1
dugc lién két véi vong C1 va khong lién két véi vong C2, (2) R* dugc thé trén vong C1 hodc
vong C2, va (3) R’ bét ky ma c6 mét duge thé trén vong C1 hodc vong C2. Lién két troi ndi
trén vong C1 trong cong thirc (A) nhim d& cho thiy ring vong C1 (khdng phai vong C2) lién
két véi vong B.

Thuét ngit "tuy y dugce thé" dugc dung trong ban md ta ndy c6 nghia 1a khong duge

thé hosc dugc thé. Thuat ngit "duge thé" dugc ding trong ban md ta nay nghia 13 nguyén tlr
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hydro dugc loai bo va dugc thé bang phan tir thé. Can phai hidu ring viéc thé trén nguyén tix
" nhit dinh bi gi6i han bédi héa tri. Trong toan bd cc dinh nghia, thuit ngit "Cij" biéu thi
khoang ma bao gbém ca céc diém cubi, trong @6 1 va j 1a cac sb nguyén va biu thi sb lwong
nguyén tir cacbon. Cac vi du bao gdm Ci.4, C1-6, va cac nhém tuong ty.

Thu4t ngit "c6 z canh" (trong d6 z 1a sb nguyén) thuong md ta sb lwong nguyén tir tao
vong trong mdt gdc, trong d6 s6 lwong nguyén tir tao vong 13 z. Vi dy, piperidinyl 1a vi du vé
vong heteroxycloalkyl c6 6 canh, pyrazolyl 1a vi du vé vong heteroaryl ¢6 5 canh, pyridyl 13
vi du v& vong heteroaryl c¢6 6 canh, va 1,2,3,4-tetrahydro-naphtalen 1a vi du vé nhém
xycloalkyl c6 10 canh.

Thuét ngit “cacbon” dugc dung dé chi mot hodic nhidu nguyén tir cacbon.

Thuét ngit “Ci.jalkyl” duge dung trong ban mo ta ndy mot cach riéng r€ hodc két hop
véi céce thuat ngit khéc, d& chi nhém hydrocacbon no ma cé thé 13 mach thing hodc mach
nhénh, c¢6 sb lugng nguyén tir cacbon nim trong khoang tir i dén j. Theo mot s6 phwong 4n,
nhom alkyl nay chira tir 1 dén 6 nguyén tir cacbon hogc tir 1 dén 4 nguyén tir cacbon, hoic tir
1 dén 3 nguyén tit cacbon. Céc vi dy v& gbc alkyl bao gdm, nhung khong chi giéi han &, cac
nhém héa hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, s-butyl, va t-butyl.

Thuét ngit “Cij alkoxy” dugc ding trong ban md ta ndy mot cich riéng r& hodc két
hop véi céc thudt ngit khic d& chi nhém c6 cdng thirc -O-alkyl, trong d6 nhom alkyl nay c6
s6 luong nguyén tir cacbon nim trong khoang tir i dén j. C4c nhém alkoxy lam vi du bao gbm
metoxy, etoxy, va propoxy (vi du, n-propoxy va isopropoxy). Theo mot s& phuong 4n, nhém
alkyl nay co 1 dén 3 nguyén tir cacbon.

Thuét ngit “Ci alkenyl” duge dung trong ban md ta ndy mdt cich ri€ng 1€ hodc két
hop véi cac thudt ngit khic d& chi nhém hydrocacbon chua no c¢6 mdt hogic nhidu nbi d6i
cacbon-cacbon va c6 sb lugng nguyén tir cacbon nim trong khoang tir i dén j. Theo mdt sd
phwong 4n, géc alkenyl nay chira 2 dén 6 hodic 2 dén 4 nguyén tir cacbon. C4c nhém alkenyl
lam vi du bao gdm, nhung khéong chi giéi han &, etenyl, n-propenyl, isopropenyl, n-butenyl,
sec-butenyl, va cac nhom tuong tu.

Thuét ngit “Cij alkynyl” dugc dung trong ban md ta riéy mdt cach riéng r& hoic két
hop v6i cac thudt nglt khac d& chi nhém hydrocacbon chua no c6 mét hodc nhidu nbi ba
cacbon-cacbon va c6 sb lwong nguyén tir cacbon nam trong khoang tir i dén j. Cac nhém
alkynyl lam vi dy bao gdm, nhung khong chi gi6i han &, etynyl, propyn-1-yl, propyn-2-yl, va
cac nhom tuong tw. Theo mot s6 phuong 4n, nhém alkynyl nay chira 2 dén 6 hodic 2 dén 4

nguyén tir cacbon.
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Thuit ngit “Cij alkylamino” dugc ding trong ban md ta nay mot cich riéng 1€ hodc
két hop véi cac thuat ngit khac dé chi nhém c6 céhg thirc -NH(alkyl), trong d6 nhom alkyl
nay c6 sd lugng nguyén tir cacbon nim trong khoang tir i dén j. Theo mdt sb phuong 4n,
nhom alkyl nay c6 tir 1 dén 6 nguyén tir cacbon hoic tir 1 dén 4 nguyén tir cacbon. Céc nhém
alkylamino lam vi du bao gbm metylamino, etylamino, va cic nhom tuong ty.

Thuét ngit "di-Cij-alkylamino” dugc dung trong ban mo ta nay mdt cach riéng r& hodc
két hop véi cac thuit ngit khéac dé chi nhém c6 cong thirc -N(alkyl),, trong d6 mdi nhém
alkyl trong s6 hai nhém alkyl nay doc 1ap c6 sb lwong nguyén tir cacbon nim trong khoang tir
i dén j. Theo mdt sé phuong 4n, mdi nhém alkyl doc 1ap co tir 1 dén 6 nguyén tir cacbon hoic
tir 1 dén 4 nguyén tir cacbon. Theo mot s6 phuong 4n, nhém dialkylamino 13 -N(Ci4 alkyl),
vi du, dimetylamino hodc dietylamino.

Thuét ngit “Ci;alkylthio” dugc dung trong ban mo ta ndy mot cach riéng 1€ hodc két
hop vai cac thuit ngit khac dé chi nhém c6 cong thirc -S-alkyl, trong d6 nhém alkyl ndy c6 sb
luong nguyén tr cacbon nim trong khoang tir i dén j. Theo mot s6 phwong 4n, nhém alkyl
nay c6 tir 1 &n 6 nguyén tit cacbon hogc tir 1 dén 4 nguyén tir cacbon. Theo mdt s6 phuong
an, nhom alkylthio nay 1a C1.4 alkylthio, vi dy, metylthio hodc etylthio.

Thuét ngit "amino” dugc dung trong ban mo ta ndy mot cach riéng 1€ hodc két hop
vé6i cac thuat ngit khac dé chi nhém c6 cong thirc -NHa.

Thuét ngit "aryl” dugc dung trong ban md ta ndy mot cach riéng ré hodc két hop véi
cac thuét ngit khac dé chi hydrocacbon thom don vong hogic nhiéu vong (vi du, ¢6 2, 3 hoic 4
vong ngung tu) nhu, nhung khong chi giéi han 6, phenyl, 1-naphtyl, 2-naphtyl, antraxenyl,
phenanthrenyl, va cdc nhém tuong tu. Theo mot s6 phuong 4n, aryl 13 Ce.10 aryl. Theo mot sb
phuong 4n, nhom aryl 13 vong naphtalen hodc vong phenyl. Theo mdt s6 phuong 4n, nhém
aryl nay 14 phenyl.

‘ Thuét ngit “carbonyl" dugc dung trong ban mo ta ndy, mot cach riéng r& hodc két hop
véi céc thuét ngit khac, 3 chi nhém -C(O)-.

Thuét ngit “Cij xyanoalkyl” dugc dung trong ban mé ta nay, mot cach riéng 1€ hodc
két hop véi céc thuit ngit khac, dé chi nhém alkyl duge thé bfmg nhém CN.

Thuét ngit “Cij xycloalkyl” dugc dung trong ban mo ta nay, mot cach riéng r& hodc
két hop véi cac thuit ngit khac, d& chi gbc hydrocacbon vong khéng thom c6 s6 luong
nguyén tir cacbon tao vong ndm trong khoang tir i dén j, ma cé thé tuy y chira mdt hogic nhiéu
nhom alkenylen lam mot phén cia cdu triic vong. Cac nhém xycloalkyl co thé chura cac hé

vong don vong hodc nhiéu vong (vi du, ¢6 2, 3 hodc 4 vong ngung tu). Dinh nghia vé
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xycloalkyl con bao gdm céc gbc ma c6 mot hogc nhidu vong thom ngung tu (tic 13 c6 lién
két chung véi) véi vong xycloalkyl, vi dy, cic chit din xuét benzo cta xyclopentan,
xyclopenten, xyclohexan, va cac nhom tuong tw. Mot hodc nhiu nguyén tir cacbon tao vong
ctia nhém xycloalkyl c6 thé dwgc oxy héa dé tao ra lién két carbonyl. Theo mot sé phuong
an, xycloalkyl 14 Cs.10xycloalkyl, Cs.7 xycloalkyl, hodc Cs.s xycloalkyl. Cac nhém xycloalkyl
lam vi du bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclo-
pentenyl, xyclohexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
va c4dc nhém tuong tw. Cac nhom xycloalkyl khic lam vi du bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, va xyclohexyl.

Thuét ngit “Ci haloalkoxy” dugc dung trong ban mo ta ndy, mdt cach riéng r& hodc
két hop véi cac thuit ngit khac, @ chi nhém c6 cong thirc —O-haloalkyl ¢6 sb lugng nguyén
tr cacbon nim trong khoang tir i dén j. Nhém haloalkoxy lam vi du l1a OCF;. Nhom
haloalkoxy lam vi du bd sung 13 OCHF;. Theo mot s6 phuong 4n, nhém haloalkoxy chi dugc
flo héa. Theo mdt sb phuong 4n, nhém alkyl nay c6 tir 1 dén 6 nguyén tir cacbon hodc tir 1
dén 4 nguyén tir cacbon. Theo mot s6 phuong 4n, nhém haloalkoxy nay 13 C14 haloalkoxy.

Thuét ngit "halo” duge ding trong ban m6 ta nay, mdt cach riéng 1€ hodc két hop véi
céc thuét ngir khac, dé chi nguyén tir halogen dugc chon tir F, Cl, I hodc Br. Theo mét 56
phuong an, "halo" dugc diung dé chi nguyén tir halogen duge chon tix F, Cl, hodc Br. Theo
mdt s phuong 4n, phan tir thé halo 13 F.

Thuét ngit “Cij haloalkyl” dugc dung trong ban mo ta nay, mot cach ri€ng ré hodc két
hop véi cac thudt ngit khéc, @& chi nhém alkyl c6 tir mot nguyén ti halogen dén 2s+1 nguyén
ti halogen ma c6 thé gibng nhau ho#ic khéc nhau, trong d6 "s" 1a sb luong nguyén tir cacbon
& nhém alkyl, trong d6 nhom alkyl co s6 luong nguyén tir cacbon nim trong khoéng tir i dén
j. Theo mot s6 phuong 4n, nhém haloalkyl chi dugc flo héa. Theo mot sé phuong 4n, nhém
haloalkyl ndy la flometyl, diflometyl, hodc triflometyl. Theo mot s6 phuong 4n, nhém
haloalkyl nay 1a triflometyl. Theo mot s6 phuong 4n, nhém alkyl ndy c6 tir 1 dén 6 nguyén tir
cacbon hoic tir 1 dén 4 nguyén tir cacbon.

Thuét ngit "heteroaryl” dwgc ding trong ban md ta nay, mét cach riéng r& hodc két

“hop véi céc thudt ngit khac, dé chi géc di vong thom don vong hodc nhiéu vong (vi dy, c6 2,
3 hodc 4 vong ngung tu), c6 mot hodc nhidu nguyén tir khic loai trén vong dugc chon tir nito,
lyu huynh va oxy. Theo mot sb phuong 4n, nhém heteroaryl nay c6 1, 2, 3 hodc 4 nguyén tir
khac loai trén vong. Theo mot s6 phuong 4n, nhém heteroaryl nay co6 1, 2 hodc 3 nguyén tir

khéac loai trén vong. Theo mét sb phuong 4n, nhém heteroaryl ndy c¢é 1 hodc 2 nguyén tir
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khéc loai trén vong. Theo mot sb phuong 4n, nhém heteroaryl nay c6 1 nguyén tir khac loai
trén vong. Theo mdt s& phuong 4n, nhém heteroaryl nay ¢6 tir 5 dén 10 canh hoic tir 5 &n 6
canh. Theo mét sb phuong 4n, nhém heteroaryl nay c6 5 canh. Theo mot sb phurong 4n, nhém
heteroaryl ndy ¢6 6 canh. Khi nhom heteroaryl nay chira nhiéu hon mot nguyén tir khac loai
trén vong, cac nguyén tir khac loai ¢6 thé giéng nhau hozc khic nhau. C4c nguyén ti nito trén
(c4c) vong cta nhom heteroaryl ndy co6 thé dugc oxy hoa dé tao ra cac N-oxit. Cic nhém
heteroaryl lam vi du bao gbm, nhumg khong chi giéi han &, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrolyl, pyrazolyl, azolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
imidazoluyl, furanyl, thiophenyl, triazolyl, tetrazolyl, thiadiazolyl, quinolinyl, isoquinolinyl,
indolyl benzothiophenyl, benzofuranyl, benzisoxazolyl, imidazo[1, 2-b]thiazolyl, purinyl,
triazinyl, va cac nhém tuong tu.

Heteroaryl ¢6 5 canh 13 nhém heteroaryl c6 ndm nguyén tir tao vong chira trong do
" mdt hodc nhidu nguyén tir tao vong ddc lap duoc chon tirN, O, va S. Theo mot s6 phuong én,
nhém heteroaryl c6 5 canh c6 1, 2, hodc 3 nguyén tir khic loai trén vong. Theo mot sb
phuong 4n, nhém heteroaryl c¢6 5 canh c6 1 hodc 2 nguyén tir khic loai trén vong. Theo mét
- s6 phuong 4n, nhém heteroaryl ¢6 5 canh c6 1 nguyén tir khéc loai trén vong. Vi du céc thanh
phé.n tao vong bao gém CH, N, NH, O, va S. Vi du céc heteroaryl c6 vong nim canh la
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 c6 6 canh 1a nhom heteroaryl c6 siu nguyén tir tao vong, trong d6 mét
ho#ic nhiu nguyén tir tao vong 1a N. Theo mét sb phuong 4n, nhém heteroaryl c¢6 6 canh c6
1, 2, hodc 3 nguyén tir khac loai trén vong. Theo mdt s6 phwong 4n, nhém heteroaryl c6 6
canh c6 1 ho#ic 2 nguyén tir khac loai trén vong. Theo mot s6 phuong 4n, nhém heteroaryl c6
6 canh c6 1 nguyén tit khac loai trén vong. Vi dy, céc thanh phn tao vong bao gdm CH va N.
Vi du, cac heteroaryl vong siu canh 1a pyridyl, pyrazinyl, pyrimidinyl, triazinyl, va
pyridazinyl.

Thu4t ngit "heteroxycloalkyl” duge dung trong ban md ta nay, mét cach riéng r&€ hodc
két hop véi céc thuit ngit khac, dé chi hé vong di vong khong thom, ma c6 thé thy ¥ chira
mdt hogc nhidu phan khong no 1am mot phin cia cAu triic vong, va cé it nhét mot nguyén tir
trén vong 13 nguyén tir khac loai doc 14p dugc chon tirnito, luu huynh va oxy. Theo mot sb
phuong 4n, nhém heteroxycloalkyl ¢6 1, 2, 3, hodc 4 nguyén tir khac loai trén vong. Theo

mdt sb phwong 4n, nhém heteroxycloalkyl c6 1, 2, hodc 3 nguyén tir khac loai trén vong.
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Theo mdt sb phwong 4n, nhém heteroxycloalkyl c6 1 hodc 2 nguyén tir khac loai trén vong.
Theo mdt s6 phuong 4n, nhém heteroxycloalkyl c¢6 1 nguyén tir khéc loai trén vong. Khi
nhém heteroxycloalkyl chira nhiéu hon mdt nguyén tir khac loai trén vong, cdc nguyén tir
khac loai c6 thé gidng nhau ho#ic khac nhau. Vi dy, céc thanh phin tao vong bao gdbm CH,
CH,, C(0), N, NH, O, S, S(0), va S(0O)2. Cac nhom heteroxycloalkyl c6 thé bao gdm cac hé
vong don vong hodc nhiéu vong (vi du, ¢6 2, 3 hodc 4 vong ngung tu), bao gbm céc hé spiro.
Pinh nghia v& heteroxycloalkyl con bao gdm ca cac gbc ma c6 mot hodc nhidu vong thom
ngung tu (toc 1a cé lién két chung véi) véi vong khong thom, vi du, 1,2,3,4-tetrahydro-
quinolin, dihydrobenzofuran va c4c nhém tuong tu. Nguyén tir cacbon hodc cic nguyén tur
khéc loai trén (cac) vong cuia nhém heteroxycloalkyl co th8 dugc oxy héa @ tao ra nhém
carbonyl, sulfinyl, hodc sulfonyl (hodc lién két oxy hoa khac) hodc nguyén tir nito c6 thé
duoc tao bac bbn. Theo mdt s phuong 4n, heteroxycloalkyl c6 tir 5 canh dén 10 canh, tir 4
canh dén 10 canh, tir 4 canh dén 7 canh, 5 canh, ho#ic 6 canh. Céc vi du v& nhom heteroxyclo-
alkyl bao g(“)m 1,2,3,4-tetrahydro-quinolinyl, dihydrobenzofuranyl, azetidinyl, azepanyl,
pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, va pyranyl. _

Céc hop chit theo séng ché c6 thé 1a khong dbi xtng (vi du, c6 mdt hozic nhiéu tim
1ap th8). TAt ca cac chit ddng phan 14p thé, nh c4c chit ddng phan dbi anh va cac chat dong
phan khong d6i quang, duge dy tinh dén trir khi c6 quy dinh khéc. Céc hop chét theo sang
ché ma chira nguyén tir cacbon dugc thé khong d6i xtmg c6 thé dwoc phén tach thanh dang
hoat dong quang hoc ho#ic dang triét quang. Céc phwong phéap didu ché cac dang hoat dong
quang hoc tir cac nguyén liéu ban d4u khong hoat dong quang hoc 1a da biét trong linh vuc k¥
thuét nay, nhu bang cach phan gidi cdc hdn hop triét quang hodc bing céch tdng hop lap thé
chon loc. Nhidu chét ddng phan di hinh ctia céc olefin, lién két @61 C=N, va dang tuong tu
cling c6 thé c6 mit trong cic hop chit theo sang ché, va tit ca céc ddng phéan dn dinh d6 duoc
bao ham trong sang ché. Céc chét ddng phéan di hinh cis va trans cua cac hgp chét theo sang
ché duoc boc 10 va c6 thé duoc tach & dang hdn hop gbm céc chit ddng phan hogc & cac dang
chét ddng phan di dugc tach.

Khi cac hop chét theo sdng ché c6 tam khong dbi xung, cic hop chit c6 thé 1a chét
ddng phan 14p thé bét ky trong s cac chit ddng phan 14p thé c6 thé cé. O cac hop chét c6 mot
tam khong d6i xtmg, héa hoc 1ap thé ctia tam khong dbi ximg c6 thé 13 (R) hoic (S). Trong
céc hop chét c6 hai tim khong d6i xtmg, héa hoc lap thé ctia cac tAm khong dbi xtmg c6 thé
doc 1ap 1a (R) hodc (S) nén chu hinh cta cc tm khong dbi ximg c6 thé 1a (R) va (R), (R) va
(S); (S) va (R), hoiic (S) va (S). O céc hop chét c6 ba tim khdng ddi xtng, héa hoc 14p thé
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ctia mbi tim khong ddi xtmg trong s6 ba tam khong dbi ximg nay c6 thé doc 1ap 1a (R) hoic
(S) nén cAu hinh ciia c4c tAm khéng dbi xiémg c6 thé 1a (R), (R) va R); R), (R) va (8); (R),
(S) va (R); (R), (S) va (S); (S), (R) va (R); (S), (R) va (S); (8), (S) va (R); hodc (8S), (S) va
(S).

Viéc phan gidi cic hdn hop triét quang gdm céc hop chit c6 thé duoc thyc hién theo
phuong phap da biét bt ky trong sb nhiéu phuong phép da biét trong linh vuc k§ thuat ndy.
Phuong phép lam vi du bao gdm két tinh lai phan doan bing cach sir dung axit phan giai
khong dbi xtg ma 13 axit hiru co hoat dong quang hoc va tao mudi. Céc tic nhan phén giai
thich hop d6i véi céc phuong phap két tinh lai phan doan, vi dy, 1a c4c axit hoat ddng quang
hoc, nhu dang D va dang L cua axit tartric, axit diaxetyltartric, axit dibenzoyltartric, axit
mandelic, axit malic, axit lactic hodc cdc axit camphorsulfonic hoat dong quang hoc khéc
nhau nhu axit B-camphorsulfonic. Cac tac nhan phén giai khic thich hop d6i véi cac phuong
phép két tinh phan doan bao gdm céc dang tinh khiét v& mit ddng phan 14p thé cia a-metyl-
benzylamin (vi dy, dang S va dang R, hoéc cic dang tinh khiét ddng phan khong d6i quang),
2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin, xyclohexyletylamin, 1,2-
diaminoxyclohexan, va cdc nhém twong ty.

Viéc phan giai céc hdn hop triét quang con c6 thé duge thyc hién bing cach rira giai
trén cOt nap tic nhan phan gidi hoat ddng quang hoc (vi du, dinitrobenzoylphenylglyxin).
Thanh phén cta dung moi rira giai thich hop c6 thé duoc xac dinh boi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuét nay.

Céc hop chit theo sang ché con bao gdm céc dang hd bién. Cac dang hd bién tao ra
nhd hoan ddi mdt lién két don vai lién két doi 1ién k& cing véi viée ddng thoi di tra proton.
Céc dang hd bién bao gdm cac chit hd bién di bién proton ma 1a céc trang thi proton hoa
ddng phéan c6 cling cong thirc tdng quat va tdng dién tich. Céc chét hd bién di bién proton 1am
vi du bao gém cip keton - enol, cdp amit - axit imidic, cgp lactam — lactim, c&@p amit - axit
imidic, cip enamin — imin, va c4c dang vong ma trong d6 mét proton co thé chiém hai hoic
nhidu vi tri cia hé nhan di vong, vi dy, 1H- va 3H-imidazol, 1H-, 2H- va 4H- 1,2,4-triazol,
1H- va 2H- isoindol, va 1H- va 2H-pyrazol. C4c dang hd bién c6 thé can bang nhau hogc
duoc chét vé mit khdng gian thanh mét dang béng cach thé thich hop.

Céc hop chét theo séng ché con c6 thé bao gbm tht ca cac ddng vi clia cic nguyén tir
xuét hién & cac chét trung gian hodc céc hop chét cudi cing. Cac ddng vi bao gbm céc

nguyén tr ma c6 ciing sO nguyén tir nhung s6 khoi khéc nhau.
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Thuét ngit "hop ch4t" dugc ding trong ban md ta ndy nhim d& bao gbm tit ca cac
chét ddng phén 14p thé, cac chét ddng phén di hinh, c4c chit h3 bién, va cac ddng vi cia cdu
truc da dugce bde 1. Cac hop chét theo sang ché x4c dinh duoc theo tén hoic cAu tric 13 mot
dang h3 bién cu thé duoc dy dinh bao gdm céc dang hd bién khéc trix khi c6 quy dinh khac
(vi dy, trong trudng hop cua cac vong purin, trlr khi c6 quy dinh cy th8 khéc, khi tén hoic ciu
trac ctia hop chét nay cé chit h3 bién 9H, thi cAn phai hiéu ring chét hd bién 7H ciing duoc
bao ham).

T4t ca cac hop chét, va mubi dugce dung cta né, co thé duogc thdy cing véi céc chét
khéc nhu nude va cac dung moi (vi dy, cac hydrat va céc solvat) hodc co thé dugc phan tach.

Theo mdt sb phwong 4n, céc hop chét theo sang ché, hoic cac mubi cia ching, hiu
nhu dugc phan tich. Thuit ngit "hdu nhu duge phéan tach" c¢6 nghia 1a hop chit nay it nhit
mot phin hogic hiu nhur duge tach ra khéi méi trudng noi né dugc tao ra hogic duge phét hi¢n.
Téch mot phan c6 thé bao gdm, vi dy, ché phim giau hop chit theo sang ché. Hiu nhu dugc
phén tach co thé bao gbm céc ché phdm chira céc hop chét theo sang ché, hoic mudi cua
chiing, voi lwong it nhit khoang 50%, it nhét khoang 60%, it nhit khoang 70%, it nhét
khoang 80%, it nhét khoang 90%, it nhit khoang 95%, it nhét khoang 97%, hofc it nht
khoang 99% trong lugng. Cac phwong phdp tich céc hop chit va mubi clia ching 13 thong
thudng trong 1inh vuc k§ thuit nay.

Thuét ngit "dugc dung" dugc dung trong ban md t& nay d8 chi cac hop chét, céc
nguyén li¢u, céc ché phém, va/hoic céc dang lidu ma, trong pham vi danh gia y hoc hop ly, 12
thich hop dbi véi viée st dung tiép xtc v6i md clia ngudi va dong vat ma khong c6 doc tinh,
kich tng, phan Gng di mg qua murc, hodc van @ hoic bién chiing khéc, phi hop véi ty 16
hop ly gitta lgi ich va nguy co.

Céc thudt ngit "nhiét d6 moi truong" va "nhiét d trong phong” nhu dugc ding trong
ban mo ta nay dugce hiéu trong linh vuc k¥ thut ndy, va thuong chi nhiét 49, vi dy, nhiét do
cta phan tng, 1a gin béng nhiét 6 trong phong noi phan tmg dugc thyc hign, vi du, nhiét do
nim trong khoang tir 20°C dén 30°C.

Séang ché con bao gdm céc mudi duge dung cta céc hop chit theo sang ché. Thuat
ngit "cac mudi duge dung" duge dung trong ban mo ta nay @8 chi cac chét din xuét cla céc
hop chét da dugc boc 19, trong d6 hop chit gbc duoc cai bién béng cach chuyén hoa gbe axit
hodc gc”')c bazo hién c¢6 thanh dang mubdi ctia né. Cac vi du vé& mudi dugc dung bao gbm,
nhung khong chi giéi han &, cac mubdi v6 co hodc cac mudi hitu co ciia cac gbe kiém nhu céc

amin; cac mudi kidm hodc cdc mudi hitu co cua céc goc axit nhu axit carboxyclic; va cac
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nhém tuong ty. Cac mudi duge dung cua séng ché bao gdm cic mubi khéng ddc thong
' thuong cua hop chét géc duoc tao ra, vi du, tir cdc axit vd co hodc hitu co khong doc. Cac
mudi duge dung ciia sang ché ¢6 thé duge tdng hop tir hop chit gbc chira gbe bazo hoic gbe
axit theo cac phuong phép hoa hoc thong thuong. No6i chung, cac mubi ndy c6 thé dugc diéu
ché bing cach cho cac dang axit hodc cac dang bazo cia cic hop chét nay phan umg véi
lugng ty lwong clia bazo hogc axit thich hop trong nudc hodc trong dung moéi hitu co, hodc
trong hdn hop gbm c4 hai hop chét nay; néi chung, méi trudng khong chira nude nhu ete, etyl
axetat, rugu (vi du, metanol, etanol, iso-propanol, hogc butanol) ho#c axetonitril (MeCN)
duoc wu tién. Danh muc mudi thich hop dugc tim thiy trong tai liéuw: Remington's
Pharmaceutical Sciences, xuit ban lan th& 17, (Mack Publishing Company, Easton, 1985),
trang 1418, Berge va cdc déng tac gia, J. Pharm. Sci., 1977, 66(1), 1-19, va trong tai liéu:
Stahl va cdc dong tdc gia, Handbook of Pharmaceutical Salts: Properties, Selection, and
Use, (Wiley, 2002).

Céc chit viét tit sau c6 thé dugc st dung trong ban md ta ndy: AcOH (axit axetic);
Ac,0 (axetic anhydrit); aq. (dung dich nudc); atm. (atmosphe); Boc (#-butoxycarbonyl); BOP
((benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflophosphat); br (vach rdng); Cbz
(carboxybenzyl); calc. (theo tinh toan); d (vach d6i); dd (hai vach d6i); DBU (1,8-diazabi-
xyclo[5.4.0]undec-7-en); DCM (diclometan); DIAD (N,N'-diisopropyl azidodicarboxylat);
DIEA (N,N-diisopropyletylamin); DIPEA (N,N-diisopropyletylamin); DMF (N,N-dimetyl-
formamit); EA (etyl axetat); Et (etyl); EtOAc (etyl axetat); g (gam); h (gi%); HATU (N,N,N,
N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat); HCI (axit clohydric); HPLC
(séc ky léng hidu suét cao); Hz (hertz); J (hing sb lién hop); LCMS (sic ky léng — do phd
khéi); m (da vach); M (mol); mCPBA (axit 3-cloperoxybenzoic); MS (ph khdi); Me (metyl);
MeCN (axetonitril); MeOH (metanol); mg (miligam); min. (phut); ml (mililit); mmol
(milimol); N (dwong lugng); nM (nanomol); NMP (N-metylpyrolidinon); NMR (phd cong
huéng tir hat nhin); OTf (triflometansulfonat); Ph (phenyl); pM (picomol); RP-HPLC
(phuong phép sdc ky 16ng hiéu suét cao pha d4o); s (vach don); t (vach ba ho3c bac ba); TBS
(tert-butyldimetylsilyl); tert (bdc ba); tt (ba vach ba); TFA (axit trifloaxetic); THF
(tetrahydrofuran); pg (microgam); pl (microlit); pM (micromol); wt % (phin trim trong

lugng).
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Quy trinh téng hop

Céc hop chét theo sang ché, ké ca cac mubi cua chung, c6 thé dugc diéu ché bing
cach ap dung cac k¥ thuat tdng hop hitu co da biét va c6 thé dugc téng hop theo quy trinh bt
ky trong s6 nhiéu quy trinh tdng hop kha thi.

Céc phan tmg diéu ché céc hop chét theo sang ché c6 thé dugc thuc hién trong cac
dung mdi thich hop ma c6 thé d& dang dugc chon bdi ngudi ¢6 hiéu biét trung binh trong linh
vue téng hop hitu co. Cac dung mdi thich hop c6 thé hiu nhu khong c6 hoat tinh phan tng
véi cac nguyén li€u ban dAu (céc chat phan mg), cic chit trung gian, hodc c4c san phim &
nhiét do thuc hién phan tmg, vi du, nhiét do nim trong khoang tir nhiét 4 déng bing clia
dung moi dén nhiét do sdi ciia dung mdi. Phan tmg nhét dinh c6 thé duoc thuc hién trong mot
dung mdi hodc hdn hgp gdm nhidu hon mét dung mdi. Tuy theo bude phéan img cu thé, cac
dung mdi thich hop dbi v6i budce phan tmg cu thé c6 th8 dugc chon bai ngudi c6 hidu biét
trung binh trong linh vuc k§ thuét nay.

- Viée diéu ché céc hop chét theo sang ché c6 thé bao gdm viéc bao vé va viéc khir bao
vé dbi v6i cac nhom héa hoc khac nhau. Nhu cau v& viéc bao vé va viée khir bao vé, va chon
nhém béo vé thich hop, cé thé d& dang dugc x4c dinh béi ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuét ndy. Hoa hoc vé cac nhom bao vé cb thé duge tim thdy, vi dy, trong tai ligu:
P. G. M. Wuts va T. W. Greene, Protective Groups in Organic Synthesis, xuét ban 14n thi 4,
Wiley & Sons, Inc., New York (2006), dugc dua hoan toan vao day bang cach vién din. Cac
nhém bao vé trong céc so dd tng hop thudng duge thé hién bang “PG”.

Céc phan Umg co thé duoc theo ddi theo phuong phép thich hop bét ky da biét trong
linh vuc k§ thudt nay. Vi dy, viéc tao ra san phdm c6 thé duoc theo dsi bing quang phd, nhu
phd cong hudng tir hat nhan (vi du, 'H hogc 1°C), phé hdng ngoai, phép do quang phd (vi du,
tia cuc tim nhin thiy dwoc), phép do phd khbi, hoic theo phuong phép séc ky nhu phuong
phép séc ky 1ong hiéu sudt cao (HPLC), séc ky 1ong-phd khdi (LCMS), hogc séc ky 16p mong
(TLC). Céc hop chét c6 thé dugc tinh ché bai ngudi ¢6 hiéu biét trung binh trong linh vy k¥
thuat nay theo nhiéu phwong phéap khac nhau, bao gdm phuong phép sic ky 1éng higu sut
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 vao ddy hoan toan bing céch vién dan) va séc ky
trén silic dioxit pha thuong.

Céc hop chét c6 cong thire 3 ¢6 th8 dugc didu ché theo cic phuong phép thé hién trén

So dd 1. Chét din xuét xyclopropylamin c6 cong thic 1 ¢b thé phan g véi céc aldehyt co
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cdng thirc 2 trong cac diéu kién amin héa khir d3 biét trong linh vyc tong hop hitu co dé tao
ra cc san phim twong tng c6 cong thic 3. Vi dy, phan img amin héa khir c6 thé duoc thuc
hién trong dung mdi thich hgp nhu DCM hodc THF bing céach sir dung téc nhan khir nhu,
nhung khong chi giéi han &, natri triaxetoxybohydrua, tlly ¥ v6i sy c6 mét cua axit nhw axit
axetic. Néu nhém chirc bat ky trong hop chét ¢6 cong thirc 1 hozic 2 dugc bao vé dé tranh cac
phan tng phu bét ky, thi budc khit bao vé tiép theo c6 thé dugc thyc hién dé tao ra thanh
phém c6 cong thirc 3. Cac didu kién khtt bao vé c6 thé duoc thdy trong céc tai liéu hozic bdc
16 chi tidt trong céc vi du cu thé boc 16 dudi ddy. Céc nguyén liéu ban diu c6 cong thirc 1
hoidc 2 ¢6 ban trén thi truong, hodc c6 thé duoc didu ché nhu duge boc 10 trong ban mo ta

nay, hosc diéu ché duoc theo cac phuong phép da bdc 19 trong cac tai liéu chuyén nganh.

So dd 1

R,

G a R* R e
Y (A
5 R @) y R4

R"n NH, > RY), N

R?m

RZ

) (3)

Theo cach khéc, cac hop chit c6 cong thirc 3a c6 thé duoc tbng hop theo cac phuong
phép thé hién trén So dd 2. Viéc amin héa khir cac chit din xuit xyclopropylamin cé cong
thie 1 b%lng cac aldehyt c6 cdng thic 4 bing cach 4p dung céc diéu kién tuong ty nhu da
duoc boc 10 trén So dd 1 ¢6 thé tao ra cac hop chét c6 cong thirc 5. Sau 6, nhém amin tu do
& hop chit ¢6 cong thirc 5 c6 thé duge bao vé bing nhém bao vé thich hop (PG) nhu, nhung
khong chi gi¢i han &, CF3CO va Cbz, tiép theo viéc loai bd chon lgc nhém bao vé Boc bang
axit d tao ra hop chét c6 cong thirc 6. Viéc amin hoa khir hop chét c6 cong thirc 6 bing
keton c6 cong thirc 7 trong dung méi thich hgp nhu DCM véi tic nhan khir nhu natri triaxeto-
xybohydrua co thé tao ra hop chét c6 cong thirc 8, ma c6 thé khir bao vé dé tao ra céc hop

chét c6 cong thirc 3a.
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So @62

H
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™ (5)
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(6)
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R4
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R )n\@/y R?

(3a)

Céc hop chét c6 cong thirc 3b-co thd dugc didu ché theo cac phuong phép thé hién
trén So dd 3 bét dAu tir cac hop chit ¢ cong thirc 1 va hop chét c6 cong thirc 9 bang cach
amin héa khtr trong dung méi thich hop nhu DCM hoéc THF bang cach sir dung tac nhan
khtr nhu, nhung khong chi giéi han &, natri triaxetoxybohydrua, tity y véi s c6 mit cla axit
nhu axit axetic. Néu cac nhém chirc bt ky & hop chat c6 cong thirc 1 hogic cong thirc 9 duge
bao vé& dé tranh cac phan tmg phu bat ky, thi budc khi bao vé tiép theo c6 thé dugc thuc hién
dé tao ra thanh phim c6 cong thirc 3b.
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So dd 3
R3
R R
(o H e e
g (R (R

R (o
(R1)"\@/M”z — ‘R”"\@AH GHe
R4

(N (3b)

Céc chét din xuét xyclopropylamin c6 cong thic 1 c6 th dugc didu ché bing cach 4p
dung c4c phuong phap thé hién trén So dd 4, bit dau tir c4c este chua no & vi tri o, ¢6 cong
thire 10 (trong d6 R 13 alkyl nhu etyl) ma c6 ban trén thi truong hodc didu ché dwoc bing
cach 4p dung cac phuong phép da boc 16 trong céc tai liéu chuyén nganh hoac duoc boc 19
trong ban md ta ndy. Viéc xyclopropan héa hop chét c6 cong thirc 10 trong cac didu kién
‘chudn nhu phan tng Corey-Chaykovsky c6 thé tao ra c4c chét din xuit xyclopropyl c6 cong
thirc 11. Este nay c6 thé duoc xa phong héa dé tao ra cac axit c6 cong thirc 12, ma c6 thé dua
dén cac didu kién cta phan ung bb trf lai tiéu chuén theo Curtius, tiép theo 1a khir bao vé aé

tao ra céc chét din xuit xyclopropylamin c6 cong thirc 1.

So d6 4
(R1)n\CA\>/—:/CO2R xyclopropan héa Rn COR
- —_—
R, COH (i) bb tri lai theo Curtius GOM NH;
(if) khir bao vé& |

(12) (1

Phuong phap st dung

Céac hop chét theo sang ché 13 céc chit e ché LSDI, va do d6 c¢6 thé dugc dung aé
diéu tri cac bénh va cac r6i loan lién quan dén hoat tinh ctia LSDI. DPbi voi cac tmg dung
dugc boc 1§ trong ban mo ta ndy, hop chit bt ky trong sb cac hop chit theo sang ché, ké ca

phuong an bét ky trong sd cac phuong an cua ching, c6 thé dugc str dung.
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Theo mdt s6 phuong 4n, cac hop chét theo sang ché 14 chon loc ddi véi LSD1 hon d6i
v&i LSD2, nghia 13 cac hop chét lién két véi hogc trc ché LSD1 véi 4i lyc hodic mirc d hiéu
nghiém cao hon so véi LSD2. Néi chung, mirc 6 chon loc ¢6 thé ge"lp it nhét khoang 5 14n, it
nhét khoang 10 1in, it nhat khoang 20 14n, it nhit khoang 50 14n, it nhét khoang 100 1an, it
nhét khoang 200 14n, it nh4t khoang 500 14n hoc it nhét khoang 1000 1an.

La chét tc ché LSD1, céc hop chét theo séng ché c6 thé duoc ding dé didu tri cac
bénh va céc rbi loan do LSD1 gay ra. Thuat ngit "bénh do LSD1 gdy ra” hodc “rbi loan do
LSD1 giy ra" dugc dung d& chi bénh hoic tinh trang bénh 1y bit ky trong @6 LSD1 c6 vai trd,
ho#c trong d6 bénh hogc tinh trang nay lién quan dén su biéu hién hoic hoat tinh ctia LSDI.
Céac hop chét theo sang ché do d6 c6 thé dugc dung dé diéu tri hodc 1am giam mirc d9 ning
cua c4c bénh va tinh trang bénh ly da biét rang c6 vai trd ciia LSDI.

Bénh hoc tinh trang bénh 1y ¢ thé diéu tri duoc b'?mg cach str dung cac hop chét theo
sang ché thuong bao gém c4c bénh ung thu, bénh viém, cac bénh tu mién, sinh bénh hoc do
virut gy ra, c4c tinh trang bénh ly do beta-globin, va cic b¢nh khac lién quan dén hoat tinh
cua LSDI.

Céc bénh ung thu ma c6 thé diéu tri dugc bang céch str dung céc hop chét theo sang
ché bao gdm, vi du, cdc bénh ung thu méu, cic sacom, cic bénh ung thu phdi, cac bénh ung
thu da day-rudt, cac bénh ung thu tuyén sinh duc niéu dao, cic bénh ung thu gan, cdc bénh
ung thu xuong, cac bénh ung thu & hé than kinh, cac bénh ung thu phu khoa, va cdc bénh ung
thu da.

Céc bénh ung thu mau lam vi du bao gdm cac u bach huyét va céc bénh bach ciu nhu
bénh bach ciu lympho bao cip tinh (ALL), bénh bach cAu sinh tiy xuong cép tinh (AML),
bénh bach céu tién tiry bao cép tinh (APL), bénh bach cAu té€ bao lympho man tinh (CLL),
bénh bach ciu sinh tity xwong mén tinh (CML), u bach huyét t& bao B 16n lan téa (DLBCL),
u bach huyét t& bao 16p bao, u bach huyét khong thudc dang Hodgkin (ké ca NHL tai phét
hodc NHL dai ding va ¢6 nang t4i dién), u bach huyét Hodgkin, cac bénh tang sinh tiy (vi
du, xo héa tuy xwong nguyén phat (PMF), chimng tang hdng cdu vo cin (PV), ching ting tiéu
cAu co ban (ET)), hoi chimg loan san tiry (MDS), v da u tiy chang han.

Céc sacOm lam vi du bao gém bénh ung thu sun 4c tinh, sacom Ewing, sacom xuong,
sacdm co van, sacom mach, sacdm sgi, sacom md, u ni€ém, u cdc md co vén, u xo, u md, u
md thira, va u quéi ching han.

Céc bénh ung thu phdi 1am vi du bao gdm bénh ung thu phdi té bao khong nhod
(NSCLC), bénh ung thur biéu mé phét sinh tir phé quan (t¢ bao biéu md c6 vay, té bao nho
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khong biét hoa, té bao 16n khong biét héa, bénh ung thu tuyén), phé nang (tiéu phé quan)
bénh ung thu biéﬁm(), u tuyén phé quéan, u mé thira buéu sun, va u trung biéu mo ching han.

Céc bénh ung thu da day-rudt 1am vi du bao gém cac bénh ung thu ¢ thuc quan (bénh
ung thu biéu mé té bao biéu md c6 vay, bénh ung thu tuyén, sacom co tron, u bach huyét), da
day (bénh ung thu biéu md, u bach huyét, sacém co tron), tuy (bénh ung thu dng tuyén, u dao
tuy, u té bao alpha tiéu dao tuy, u gastrin, céc khéi u thin kinh-ndi tiét, khdi u tiét peptit rudt
van mach), rudt non (bénh ung thu tuyén, u bach huyét, cac khéi u thin kinh-noi tiét, sacom
Kaposi, u co tron, u mach, u mé, u xo than kinh, u x0), rudt gia (bénh ung thu tuyén, u tuyén
bng, u tuyén dang nhénh, u mo thira, u co tron), va bénh ung thu két trang chéng han.

Vi du céc bénh ung thu tuyén sinh duc niéu dao bao g@)m cac bénh ung thu ¢ than
(bénh ung thu tuyén, u Wilms [u nguyén bao than]), bang quang va niéu dao (bénh ung thu
bidu md té bao bidu md cb vay, bénh ung thu té bao chuyén tiép, bénh ung thu tuyén), tuyén
tién liét (bénh ung thu tuyén, sacOm), va tinh hoan (u tinh hoan, u quai, bénh ung thu biéu mo
bao thai, u biéu md quéi, bénh ung thu biéu m6 nhau thai, sacom, bénh ung thu biéu mo té
bao k&, u x0, u tuyén xo, c4c khdi u dang tuyén, u m&) ching han.

Céc bénh ung thu gan lam vi du bao gdm ung thu gan (té bao gan bénh ung thu biéu
mo), bénh ung thu bidu mé dudng mét, u nguyén bao gan, sacdm mach, u tuyén t& bao gan,
va u mach chéng han.

Céac bénh ung thu xuong lam vi du bao gdm sacOm tao xuong (sacoém xwong), sacom
soi, u md bao soi 4c tinh, bénh ung thu sun 4c tinh, sacdm Ewing, bénh ung thu hach (sacom
t& bao ludi), da u tiy, u sun té bao khéng 16 4c tinh, budu sun xuong (u xwong syn), budu sun
lanh tinh, u nguyén bao sun, u xo syn dang nhéy, u lanh dang xuong, va cac loai u té bao dai
chéng han.

Céc bénh ung thu hé than kinh 1am vi du bao gdm céc bénh ung thu & so (u xuong, u
mach, u hat, u vang, bénh viém xuwong bién dang), mang ndo (u mang ndo, sacom mang no,
u thin kinh dém lan toa), ndo (u t& bao hinh sao, u nguyén bao tiy, u than kinh dém, u té bao
mang nio thit, u t bao mam tinh (u tuyén ting), nhiéu dang u nguyén bao dém, u té bao than
kinh dém it gai, u bao sgi than kinh, u nguyén bao vdng mac, cac khéi u bam sinh), va tiy
sdng (u xo than kinh, u mang nfo, u than kinh dém, sacdém), ciing nhu u nguyén bao thin
kinh va bénh Lhermitte-Duclos chéng han.

Céc bénh ung thu phu khoa lam vi du bao gdm céc bénh ung thu & tir cung (bénh ung
thu biéu m6 mang trong tir cung), cd tir cung (bénh ung thu bidu mé cb tir cung, tién khébi u

chimng loan sén cb tir cung), budng trimg (bénh ung thu bidu md budng trimg (bénh ung thu
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budng trimg tiét dich trong, bénh ung thu bidu m6 tuyén nang nhay, bénh ung thu biéu mo
chua dugc phén loai), cac khdi u t& bao bao hat, cac khdi u té bao Sertoli-Leydig, u loan phat
té bao mam, u géy quai thai 4c tinh), &m h{ (bénh ung thu biéu mo té bao bidu md cb vay,
bénh ung thu trong biéu md, bénh ung thu tuyén, sacom so¢i, u héc t6), Am dao (bénh ung thu
bidu md t& bao sang, bénh ung thu biéu md & t& bio biéu md c6 vay, sacom hinh bd dao
(sacdm co véan bao thai), va cic 6ng dan trimg (bénh ung thu biéu md) ching han.

Céc bénh ung thu da lam vi du bao gdm u héc t6, bénh ung thu té bao day, bénh ung
thur bidu md & té bao bidu mé cb vay, sacom Kaposi, nevi loan san, u md, u mach, u xo da, va
seo 10i chﬁng han.

Céc hop chét theo sang ché con c6 thé duge ding dé diéu tri cAc loai bénh ung thu khi
LSD1 ¢6 thé dwoc biéu hién qua mitc bao gbm c4c bénh ung thu v, tuyén tién liét, diu va
cd, thanh quan, miéng, va tuyén giap (vi du, bénh ung thu bidu mé tuyén gidp thé nht) ching
han.

Céc hop chit theo sang ché con c6 thé dugc dung dé didu tri céc rdi loan do di truyén
nhu hdi chimg Cowden va hdi chimg Bannayan-Zonana.

Céc hop chét theo séng ché con c6 thd dugc ding @& diéu tri cac bénh do virut nhu
virut herpes don hinh (HSV), virut gdy bénh thuy déu (VZV), cytomegalovirut & ngudi, virut
giy bénh viém gan B (HBV), va adenovirut.

Céc hop chét theo sang ché con ¢6 thé dugc dung dé didu tri cc tinh trang bénh 1y do
beta-globin bao gdm bénh thiéu méau ving bién thé beta va bénh thiéu méu té bao hdng huyét
cAu hinh ludi 1iém chéng han.

Thuét ngit “cho tiép xtc" duge dung trong ban md ta nay dé chi viéc nhém cac gbc da
chi dinh lai v6i nhau trong mot hé in vitro hodic mét hé in vivo. Vi dy, "cho" protein LSD1
"tiép xtic" véi hop chét theo sang ché bao gdm viéc ding hop chit theo sang ché cho cé thé
hoc bénh nhan, nhu ngudi, ¢6 protein LSD1, cling nhu dwa hop chét theo sang ché vao mau
chira ché phim t& bao hodc ché phdm tinh khiét chira protein LSD1 ching han.

Thuét ngit “ca thé" hodc "bénh nhan" dugc dung trong ban mé ta nay dugc st dung
thay thé 14n nhau d8 chi dong vat bat ky, bao gdm cac déng vét ¢6 vi, tdt hon 12 chudt nhit,
chudt to, cac dong vat gim nhdm khic, thd, chd, méo, lon, gia sic, clu, ngua, hodc cac dong
~ vat linh truong, va t6t nhit 13 ngudi.

Thu4t ngtt "lugng hitu hiéu dé diéu tri bénh" dugc dung trong ban md ta nay d& chi

Iuong hoat chét hoic dwoc chit ma thé hién dap tmg sinh hoc hodc dap tng diéu tri dang
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duoc nha nghién ctru, bac s§ thl y, bac sy didu tri hodic thiy thubc tim kiém & md, hé co
quan, dong vét, ca thé hosc ngudi.

Thuat ngit "viée didu tri" hodc "diéu tri bénh" dugc ding trong ban mé ta nay dé chi
viéc kiém ché bénh; vi du, viéc kiém ché bénh, tinh trang bénh 1y hoic 1di loan & c4 thé ma
dang mic hoic dang biéu hién bénh 1y hoc hoic triéu chimg hoc clia bénh, tinh trang bénh ly
hodc ri loan ndy (tirc 12 ngiin chin sy phét trién tiép ctia bénh 1y hoc va/hoic triéu chiing
hoc) hozc 1am thuyén gidm bénh; vi du, lam thuyén gidm bénh, tinh trang bénh ly hodc rbi
loan & ca thé ma dang méc hoic dang biéu hién bénh 1y hoc hoic triéu ching hoc clia bénh,
tinh trang bénh ly hodc rdi loan nay (tic 14 dao nguge bénh ly hoc va/hogc triéu chimg hoc)
nhu lam gidm muc d6 ndng cta bénh.

Thuét ngit "tranh" ho#c "phong tranh" dugc dung trong ban mé ta nay dé chi viéc
phong bénh; vi du, phong bénh, tinh trang bénh 1y hogic rdi loan & c4 thé ma da timg c6 kha
nang méc bénh, t1nh trang bénh 1y hodc rdi loan nay nhung khong méc hodc biéu hién bénh ly

hoc hoic triéu chimg hoc cta bénh do.

Céc liéu phap diu tri két hop

Céc hop chét theo sang ché ¢6 thé duoc sir dung trong viée diéu tri két hop khi hop
chét theo sang ché dugc ding két hop véi cac ché do didu tri khéc nhu viéc ding mdt hodc
nhidu tic nhan didu tri bénh bd sung. Céc tac nhan bd sung didu tri bénh thudng 13 céc tac
nhin ma thuong dugc ding dé diéu tri tinh trang bénh 1y cu thé cn duge diéu tri. Céc tac
‘nhan b sung diéu tri bénh co thé bao gém, vi du, cdc tdc nhin hoéa tri li€u, cac tdc nhin
khang viém, céc steroit, cic chit tc ché mién dich, ciing nhu Ber-Abl, Flt-3, RAF, FAK,
JAK, PIM, c4c chét @rc ché PI3K d8 diu tri cic bénh, céc réi loan hodc c4c tinh trang bénh 1y
do LSD1 gay ra. Mot hodc nhidu duge chéit bd sung c6 thé dugc cho bénh nhan ding ddng
thoi hodc lién tuc.

Theo mot sb phwong 4n, cac hop chét theo sang ché c6 thé dugc sir dung két hop véi
tac nhan didu tri bénh ma hudng dén chat didu tiét bidu sinh. Céc vi dy vé chét didu hoa biéu
sinh bao gdm histon lysin metyltransferaza, histon arginin metyl transferaza, histon
demetylaza, histon deaxetylaza, histon axetylaza, va ADN metyltransferaza. Cac chét trc ché
histon deaxetylaza bao gdm vorinostat chéng han.

P& diéu tri bénh ung thu va c4c bénh ting sinh khéc, cac hop chit theo sang ché c6
thé duoc sir dung két hop véi cac tac nhan héa tri liéu, hodc céc tic nhan chbng ting sinh

khac. Céc hop chét theo séng ché ciing c6 thé duoc sir dung két hop v6i viée diéu tri y hoc
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nhu phau thuat hodc phép diéu tri bing tia phong xa, vi dy, birc xa gama, phép didu tri bang
chum tia notron, phép didu tri bing chim dién tt, didu tri bing proton, liéu phép tia phong xa
dé gan, va céc ddng vi phéng xa toan than. Cac vi du v& tac nhan hoa tri liéu thich hop bao
gdm chét bat ky trong sb: abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol,
altretamin, anastrozol, arsen trioxit, asparaginaza, azaxitidin, bendamustin, bevacizumab,
bexaroten, bleomyxin, bortezombi, bortezomib, busulfan qua dudng tinh mach, busulfan qua
dudng miéng, calusteron, capexitabin, carboplatin, carmustin, cetuximab, clorambuxil,
cisplatin, cladribin, clofarabin, xyclophosphamit, xytarabin, dacarbazin, dactinomyxin,
dalteparin natri, dasatinib, daunorubixin, dexitabin, denileukin, denileukin diftitox,
dexrazoxan, doxetaxel, doxorubixin, dromostanolon propionat, eculizumab, epirubixin,
erlotinib, estramustin, etoposit phosphat, etoposit, exemestan, fentanyl xitrat, filgrastim,
floxuridin, fludarabin, floraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab 0zogamixin,
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, metotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon
phenpropionat, nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat, panitumumab,
panobinostat, pegaspargaza, pegfilgrastim, pemetxed dinatri, pentostatin, pipobroman,
plicamyxin, procarbazin, quinacrin, rasburicaza, rituximab, ruxolitinib, sorafenib,
streptozoxin, sunitinib, sunitinib maleat, tamoxifen, temozolomit, teniposit, testolacton,
thalidomit, thioguanin, thiotepa, topotecan, toremifen, tositumomab, trastuzumab, tretinoin,
uraxil mu tat, valrubixin, vinblastin, vincristin, vinorelbin, vorinostat, va zoledronat.

D& didu tri bénh ung thu va cac bénh tang sinh khéc, cac hop chét theo sang ché c6
thé duoc st dung két hop véi ruxolitinib. '

P& didu tri bénh ung thu va cic bénh ting sinh khéc, cdc hop chit theo sang ché c6
thd duoc st dung két hop véi cac phép diu tri huéng dich, bao gdm JAK chét vc ché kinaza
(Ruxolitinib, chon loc d6i véi JAK1), céc chét trc ché Pim kinaza, cac chit trc ché PI3 kinaza
k& ca céac chét trc ché chon loc d6i v6i PI3K-delta va cac chét trc ché PI3K phd rong, cic chét
trc ché MEK, chét trc ché kinaza phu thudc xyclin, céc chit trc ché b-RAF, cac chit tc ché
mTOR, céc chit &c ché proteasom (Bortezomib, Carfilzomib), céc chét tc ché HDAC
(Panobinostat, Vorinostat), cac chét trc ché ADN metyl transferaza, dexamethason, cac chét
tc ché thanh vién ho diu cubi bd sung va bromo va cac chit e ché indolamin 2,3-

dioxygenaza.
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pé didu tri bénh ty mién dich hodc cac tinh trang bénh 1y viém, hop chét theo séng
ché c6 thé duoc ding két hop véi corticosteroit nhu triamxinolon, dexamethason, floxinolon,
cortison, prednisolon, hodc flumetholon.

Dé didu tri bénh ty mién dich hodc cac tinh trang bénh 1y viém, hop chit theo sang
ché c6 thé duoc ding két hop véi tic nhan chin mién dich nhu floxinolon axetonit
(Retisert®), rimexolon (AL-2178, Vexol, do Alcon cung c4p), hoic xyclosporin (Restasis®).

D& didu tri bénh ty min dich hodc céc tinh trang bénh 1y viém, hop chét theo séng
ché ¢6 thé duoc ding két hop v6i mdt hoic nhidu téc nhan bd sung dugc chon tir Dehydrex™
(do Holles Labs cung cép), Civamit (do Opko cung clp), natri hyaluronat (Vismed, do
Lantibio/TRB Chemedia cung cip), xyclosporin (ST-603, do Sirion Therapeutics cung clp),
ARG101(T) (testosteron, do Argentis cung cip), AGR1012(P) (do Argentis cung c4p), ecabet
natri (do Senju-Ista cung cAp), gefarnat (do Santen cung clp), axit 15-(s)-hydroxyeicosatetra-
enoic (15(S)-HETE), xevilemin, doxyxyclin (ALTY-0501, Alacrity), minoxyclin, iDestrin™
(NP50301, do Nascent Pharmaceuticals cung cép), xyclosporin A (Nova22007, do Novagali
cung cip), oxytetraxyclin (Duramyxin, MOLI1901, do Lantibio cung cép), CF101 (28, 38,
4R,5R)-3,4-dihydroxy-5-[6-[(3-iodophenyl)metylamino]purin-9-yl]-N-metyl-oxolan-2-
carbamyl, do Can-Fite Biopharma cung cép), voclosporin (LX212 hoic LX214, do Lux
Biosciences cung cip), ARG103 (do Agentis cung cép), RX-10045 (chét tuong tu resolvin
tbng hop, do Resolvyx cung cép), DYN15 (do Dyanmis Therapeutics cung clp), rivoglitazon
(DEO011, do Daiichi Sanko cung cép), TB4 (do RegeneRx cung c4p), OPH-01 (do Ophtalmis
Monaco cung cip), PCS101 (do Pericor Science cung cép), REV1-31 (do Evolutec cung cip),
Lacritin (do Senju cung c4p), rebamipit (do Otsuka-Novartis cung cép), OT-551 (do Othera
cung cip), PAI-2 (do University of Pennsylvania va Temple University cung cAp), pilocarpin,
tacrolimus, pimecrolimus (AMS981, do Novartis cung clp), loteprednol etabonat, rituximab,
diquafosol tetra natri (INS365, do Inspire cung cép), KLS-0611 (do Kissei Pharmaceuticals
cung cép), dehjrdroepiandrosteron, anakinra, efalizumab, mycophenolat natri, etanercept
(Embrel®), hydroxycloquin, NGX267 (do TorreyPines Therapeutics cung clp), hoic
thalidomit.

Theo mdt s6 phuong 4n, hop chit theo sang ché c6 thé duoc ding két hop véi mot
hodic nhidu tic nhan duoc chon tir khéng sinh, khéng virut, diét ndm, gdy mé, tac nhan khéng
viém bao gdm cac tac nhan khang viém, va chdng di tmg steroit va khong steroit. Cac vi du
vé& dugc phdm thich hop bao gdm cac aminoglycosit nhu amikaxin, gentamyxin, tobramyxin,

streptomyxin, netilmyxin, va kanamyxin; floquinolon nhu xiprofloxaxin, norfloxaxin,
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ofloxaxin, trovafloxaxin, lomefloxaxin, levofloxaxin, va enoxaxin; naphtyridin; céc
sulfonamit; polymyxin; cloramphenicol; neomyxin; paramomyxin; colistimethat; baxitraxin;
vancomyxin; tetraxyclin; rifampin va cac chét din xuit cta ching ("rifampin"); xycloserin;
cac beté—lactam; cac xephalosporin; c4c amphoterixin; fluconazol; fluxytosin; natamyxin;
miconazol; ketoconazol; corticosteroit; diclofenac; flurbiprofen; ketorolac; suprofen;
cromolyn; lodoxamit; levocabastin; naphazolin; antazolin; pheniramin; hodc khang sinh
azalit.

Céc vi du khéc vé c4c tac nhan ma mdt hodc nhiéu trong sé d6 12 hop chét ciing c6 thé
dwoc két hop cing bao gdm: tac nhan diéu tri bénh Alzheimer nhu donepezil va rivastigmin;
_tac nhan didu tri bénh Parkinson nhu L-DOPA/carbidopa, entacapon, ropinirol, pramipexol,
bromocriptin, pergolit, trihexyphenidyl, va amantadin; tdc nhén diéu tri bénh xo clng rai rac
(MS) nhu beta interferon (vi du, Avonex® va Rebif®), glatiramer axetat, va mitoxantron; tac
nhan diéu tri bénh hen nhu albuterol va montelukast; tdc nhan didu tri bénh tAm than phan liét
nhu zyprexa, risperdal, seroquél, va haloperidol; tdc nhan khang viém nhu corticosteroit, nhu
dexamethason ho#c prednison, tac nhan phong bé TNF, IL-1 RA, azathioprin, xyclophosph-
amit, va sulfasalazin; tdc nhan didu bién mién dich, ké ca céc chit tc ché min dich, nhu
xyclosporin, tacrolimus, rapamyxin, mycophenolat mofetil, interferon, corticosteroit, xyclo-
phosphamit, azathioprin, va sulfasalazin; tdc nhan huéng than kinh nhu chét e ché axetyl-
cholinsteraza, chét wrc ché MAO, interferon, tac nhén chbng co giét, tdc nhan phong bé kénh
ion, riluzol, hodc tac nhén diéu tri bénh Parkinson; tdc nhan dung dé diéu tri bénh tim mach
nhu chét chen beta, chét trc ché ACE, chét loi tiéu, nitrat, chit chen kénh canxi, hoic statin;
tac nhan dung dé didu tri bénh gan nhu corticosteroit, cholestyramin, interferon, va tac nhén
chéng virut; tic nhan ding dé& didu tri bénh mau céc rbi loan nhur corticosteroit, tic nhin didu
tri bénh bach cu, hodc yéu td sinh trudng; hodc tac nhin dung dé didu tri bénh céc rdi loan
suy giam mién dich nhu gama globulin.

Céc thube sinh hoc, nhu cac khang thé va cac xytokin, di‘mg 1am tac nhan chéng ung
thu, c6 thé duoc két hop véi cac hop chét theo sang ché. Ngoai ra, cic thudc didu bién moi
trudong vi md hodc céc loai dap ung mién dich c6 thé duoc két hop véi cac hop chét theo sang
ché. Cac vi du v& cac thudc nay 13 khéng thé khang HER2, khang thé khang CD20, khang
CTLA1, khang PD-1, khang PDL1, va céc thuéc thudc liéu phap mién dich khac.
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Ché phdm, dang liu va cach ding

Khi duge ding 1am thubc, cic hop chit theo sang ché c6 thé dwoc ding & dang dugc
phdm. Cac dugc phim nay c6 thé dugc bao ché theo cach da biét trong linh vue dugc, va c6
thé duoc ding qua nhidu dudng khac nhau, tity theo mong mudn diéu tri cuc bd hay didu tri
toan than va tly theo ving cin dugc didu tri. C6 thé ding khu trt (bao gdm qua da, biéu bi,
mét va vao mang nhdy bao gdm trong mii, Am dao va phan phéi qua dudng truc tring), vao
phéi (vi du, béng cach x0ng hodc bom bdt hodc sol khi, ké ca b.%mg may khi dung; ndi khi
quan hogc trong miii), qua dudng miéng hodc ngoai dudng tiéu héa. Cach diung ngoai duong
tiéu héa bao gdm céch ding qua dudng tinh mach, trong dong mach, duéi da, tiém trong
khoang mang bung bép hozc tiém hoic truyén; hoic trong s, vi du, ndi thy mac ho#c trong
ndo thit. Cach ding ngoai dudng tidu hoa c6 thé & dang mot lidu cao don nhét, hodic c6 thé
bing cach bom truyén lién tuc ching han. Cac dugc phdm va céc ché phim @ ding khu tru
¢6 thé bao gém cac miéng déan da, céac loai diu bdi, cac loai nudce xirc, cic loai kem bbi, cac
loai gel, thuéc nho giot, vién dét héu mén, thudc xit, cac chit long va céc loai bot. Chét mang
théng thuong dung cho dugc phdm, dung dich nuéc, nén bét hosc nén du, chét 1am dic va
chit trong tw c6 thé 13 cAn thiét hodc mong mubn.

Séang ché con bao gdm cac dugc phim ma chira hop chét theo sang ché hodc mué_i
dugc dung cua no, lam hoat chét, két hop v6i mdt hodc nhiéu chit mang dugc dung (céc ta
duoc). Theo mdt s& phuong 4n, duge phdm nay 13 thich hop dé dung khu trd. Trong qué trinh
bao ché céc duge phém theo sang ché, hoat chit thudng duge trdn véi ta duge, pha lodng
bang ta dugc hodc duge bao trong chit mang d6 & dang, vi dy, vién nang, géi nho, goi giéy,
hoiic vat chita khac. Khi t4 dwoc duoc ding 1am chét pha logng, né c6 thé 12 nguyén lidu rén,
béan rén, hoic 16ng, ma hoat ddng nhu chét dan, chit mang hoic mdi trudng cho hoat chét. Do
d6, cac duogc phém c6 thé & dang vién nén, vién tron, bdt, vién ngim, géi nho, vién con
nhong, cbn ngot, huyén phu, nhii twong, dung dich, siro, sol khi (¢ dang rin hoic trong méi
~ trudng 16ng), diu bdi chira hoat chét véi lugng dén 10% trong lugng ching han, vién nang
gelatin mém va cimg, vién dt hdu mdn, dung dich vo trung dé tiém truyén, va bot duoc dong
g0i v trung.

Trong qua trinh bao ché duoc phim, hoat chét c6 thé duoc nghién dé tao ra c& hat phit
hop truéc khi két hop véi cac thanh phin khac. Néu hoat chit hiu nhu khong hoa tan, thi n6
6 thé duoc nghién dén ¢ hat bé hon 200 mesh. Néu hoat chit hiu nhu hoa tan trong nuéc,
thi c& hat c6 thé duoc didu chinh bing cach nghién d tao ra phan bd hiu nhu ddng nhét trong
ché phdm, vi du, khoang 40 mesh.
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Céc hop chét theo sang ché c¢6 thd dugc nghién bing cach 4p dung céc quy trinh
nghién da biét nhu nghién w6t dé dat duge c& hat thich hop dbi véi viec bao ché vién nén va
cho cac dang ché phim khéc. Cac ché phédm da duge nghién min (hat c¢6 kich thuéc nano)
chira cac hop chét theo sang ché ¢6 thd dugc didu ché theo cic quy trinh d3 biét trong linh
vuc k¥ thudt nay, vi dy, xem cong b don quéc té s6 WO 2002/000196.

Mot sb vi du vé céc ta dugc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdm acaxia, canxi phosphat, alginat, tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nu6c, siro, va metyl xenluloza. Céc ché
phém ¢6 thé con chira: cac tac nhan 1am tron nhu talc, magie stearat, va dau khoang; céc tac
nhén thAm wét; tic nhan nhii héa va tic nhan tao huyén phy; cac chét bao quan nhu metyl- va
cac propylhydroxy-benzoat; cac chét tao ngot; va c4c tic nhén tao vi. Céc dugc phim theo
sang ché c6 thé dugce bao ché sao cho giai phong hoat chét nhanh, tir tir hodc chdm sau khi
cho bénh nhén ding bing cach 4p dung céc quy trinh da biét trong linh vuc k§ thuét nay.

Cac dugc phém ¢6 thé duge bao ché & dang lidu don vi, mdi lidu chira hoat chét véi
lwong nim trong khoang tr Smg dén 1.000mg (1g), thuong nam trong khoang tir 100mg dén
500mg. Thuét ngit "céc dang liéu don vi" dugc ding d8 chi c4c don vi riéng 18 vé mit vat 1y
thich hop lam lidu don nhéit cho d6i trong 13 ngudi va cac dong vét co vi khac, mdi don vi
chira luong dinh trudce hoat chét d3 dugc tinh dé tao ra tc dung diéu tri bénh mong mudn, két
hop véi ta duge thich hop.

Hoat chét c6 thé c6 tac dung trong khoang lidu luong rong va thudng duge dung véi
lugng co tac dung diéu tri bénh. Tuy nhién, can phai hiéu ring luong hop chét nay duoc ding
trén thuc té thuong s& do thiy thubc quyét dinh, theo tinh hudng cu thé, bao gdm tinh trang
can dugc didu tri, dudng dung duge chon, hop chit cu thé dugc diung, tudi, thé trong, va dap
‘mg ciia tmg bénh nhan, mic do ndng cla céc triéu ching cua bénh nhan, va céc yéu tb
tuong tu.

D8 bao ché cac duge phém rin nhu vién nén, hoat chét chinh dugc tron véi ta duge dé
tao ra dugc phdm rén bao ché so bd chira hén hop ddng nhit gdm hop chét theo sang ché. Khi
d& cap dén cac duge phAm bao ché so by ndy 12 ddng nhét, hoat chét thuong duge phén tan
déu trong toan bd dugc phém nay sao cho dugc phim nay c6 thé d& dang duoc phan chia tiép
thanh céac dang lidu don vi hitu hiéu bang nhau nhu c4c vién nén, cac vién tron va cc vién
'nang. Sau d6, ché phém da duoc bao ché so b & dang rin nay dugc phan chia tiép thanh cac
dang lidu don vi thudc céc loai néu trén chira hoat chét theo sang ché vé&i lugng ndm trong

khoang tir 0,1mg dén 1000mg chéng han.
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Céc vién nén hodc cac vién tron theo sang ché c6 thé dugce bao hodc dugc tron theo
céch khac dé tao ra dang lidu ¢ wu diém vé hoat dong kéo dai. Vi dy, vién nén hoic vién tron
c6 thé chira thanh phan liéu bén trong va thanh phén lidu bén ngoai, thanh phén sau ¢ dang
16p bao 1én thanh phén trude. Hai thinh phin nay c6 thé duoc tach biang 16p bao tan trong
rudt ma né c6 tac dung chdng lai qua trinh phan rd & da day va cho phép thanh phén bén
trong di qua & trang thai nguyén ven dén t4 trang hodic dwoc tri hodn phan giai. Nhiéu loai
nguyén lidu c6 thé duge diing cho céc 16p boc hogic bao tan trong rudt nhu vy, cic nguyén
liéu nay bao gdm nhiéu axit polyme va céc hdn hop gdm céc axit polyme va céc nguyén liéu
nay nhu senlac, rugu xetylic, va xenluloza axetat.

Céc dang 16ng trong d6 cac hop chit va cac dugc phdm theo sang ché c6 thé duogc két
hop vao dé ding qua dudng miéng hodc bing cach tiém bao gdbm dung dich nuéc, siro dugc
tao vi mot cach thich hop, huyén phi trong nuéce hogc trong dau, va nhii trong d3 duge tao vi
bing céc loai dau in duoc nhu diu hat bong, dau vimg, dau dira, hodc dau lac, cling nhu con
ngot va cac chit din duge dung tuong tu.

Céc duoc phém dé xong hodc bom bao gém cac loai dung dich va céc loai huyén phi
trong cac dung mdi nude hodc hitu co duge dung, hodc hdn hop cia ching, va céc loai bot.
Céc duogc phém long hodc rin c6 thé chira cac t4 duge dugc dung thich hop nhu trén. Theo
~ mot sb phuong 4n, cic dugc phim duoc ding qua dudng miéng hodc dudong hd hép trén 13
miii nhim tic dung tai chd hoic toan than. Cac dugc phém ¢6 thé duoc tao khi dung bing
cach sir dung cac khi tro. Dung dich nay duoc tao khi dung c6 thé dwoc hit truc tiép tir thiét
- bi tao khi dung hodc thiét bi tao khi dung c6 thé duoc gén vao niit gac trén mit na, hodic may
thé 4p sudt duong khong lién tuc. Cac duge phdm dung dich, huyén phu, hodc bot cé thé
duoc ding qua dudng miéng hodic qua duong miii tir cdc dung cu ma phén phéi ché phdm
theo cach thich hop.

Céc duge phim dung khu tri c¢6 thé chira mot hogc nhidu chit mang thong thudng.
Theo mot sb phwong 4n, céc loai diu bdi c6 thé chita nuée va mot hodc nhidu chit mang ky
nude duge chon tir parafin 16ng, polyoxyetylen alkyl ete, propylen glycol, vaselin tring, va
céc chét twong tw. Thanh phan chit mang ctia céc loai kem bdi c6 thé 1 trén co s nude két
hop véi glyxerol va mot hodc nhiéu thanh phan khéc, vi dy, glyxerinmonostearat, PEG-glyxe-
rinmonostearat va rugu xetylstearylic. Gel c6 thd dugc bao ché bing cach s dung rugu
isopropylic va nudc, két hop mét céch thich hop véi cac thanh phén khéc, vi du, glyxerol,
hydroxyetyl xenluloza, va c4c thanh phén twong ty. Theo mdt sé phuong 4n, cac dugc phim
ding khu tru chira it nhat khoang 0,1%, it nhét khoang 0,25%, it nhét khoang 0,5,% it nhét
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khoang 1%, it nhét khoang 2%, hoc it nhit khoang 5% trong lwong hop chét theo sang ché.
Céc duge phdm ding khu tra ¢6 thé duge bao géi mot cach thich hop trong cic éng nghiém
chira 100g ma tiy ¥ lién quan dén hudéng dan didu tri cta chi dinh duoc chon, vi dy, bénh vay
nén hoic tinh trang bénh 1y khéc & da.

Lwong hop chit hodc duge phdm dugc ding cho bénh nhén thay dbi tiy theo duoc
chét nao duoc ding, muc dich cia viéc ding thudc, nhur phong bénh hojic diéu tri, trang thai
clia bénh nhén, cach ding thubc, va céc yéu t6 tuong tu. Trong cic ing dung didu tri, céc
duoc phim c6 thé dugc cho bénh nhan d4 méc bénh ding véi lugng du dé chira hoc it nhit
kim ham mot phén triéu chimg bénh 1y ndy va cac bién ching ctia né. Lugng hitu hiéu s& phu
thudc vao tinh trang bénh dang duoc diéu tri cling nhu theo quyét dinh cia thiy thube didu tri
tiy theo céc yéu t6 nhu mirc d6 ning cla bénh, tudi, trong lugng va tinh trang chung cta
bénh nhén, va cc yéu 6 tuong tu.

Céc dugce phdm dwoc ding cho bénh nhén c6 thé & cic dang dugc phdm néu trén. Céc
dwoc phim nay c6 thé duoc tiét tring theo cac k¥ thuat tiét tring thong thudng, hodic c6 thé
duoc loc tiét tring. Dung dich nudce c6 thé dugc bao goi dé sir dung nguyén dang, hoic dwoc
siy kho nhanh & nhiét d6 thip, ché phim da dwoc siy kho nhanh & nhiét d6 thdp dwoc két
hop v6i chit mang vb tring trong nude trude khi ding. P pH ctia cac ché phdm chira hop
chit nay thudong ndm trong khoang tir 3 va 11, t6t hon 13 tir 5 dén 9 va t5t nhét 13 tir 7 ¢én 8.
CAn phai hiéu ring viéc sir dung nhét dinh trong s céc ta duoc, cic chit mang, hodic cac chit
lam 6n dinh néu trén s& tao ra cic mubi duge dung.

Lidu diu tri bénh cta hop chét theo sang ché c¢6 thé thay dbi, vi du, tiy theo muc dich
str dung cu thé ma vi d6 viéc diéu tri dugc thuc hién, cach ding thudc chira hop chét nay, strc
khoe va tinh trang ciia bénh nhan, v quyét dinh cta thdy thudc ké don. Ty phan hoic ndng
d6 ctia hop chét theo sang ché trong duge phim c6 thé thay dbi tiy theo nhiéu yéu t6 bao
gdm lidu Iugng, cac tinh chit héa hoc (vi du, tinh ky nuéc), va duong dung. Vi dy, cic hop
chét theo sang ché c6 thé dwoc dua vao dung dich nu6c dém sinh 1y chira khoang 0,1% dén
10% trong lwong/thé tich hop chit nay d& ding ngoai dudng tiéu héa. Mot s6 khoang liéu
lwong thong thuong ndm trong khoang tir 1pg/ke dén 1g/kg thé trong hing ngay. Theo mot
sb phwong 4n, khoang lidu lwgng nim trong khoang tir 0,01mg/kg dén 100mg/kg thé trong
hing ngay. Lidu luong c6 thé phu thudc vao cac bién s nhu loai va mic do dién tién cta
bénh nay hodc rdi loan, tinh trang strc khée chung ctia bénh nhan cy thé, hiéu qua sinh hoc

twong ddi cia hop chét dugc chon, thanh phén ca ta duge, va dudng ding cua né. Lugng
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hitu hidu c6 thé duoc ngoai suy tir dudng cong lidu lwgng-dap tmg thu dugc tir in vitro hogc
thir nghiém trén hé mau dong vat.

Céc duge phim theo sang ché con c6 thé chira mot hozic nhiéu dugc chét bd sung nhu
tac nhan hoéa tri liéu, steroit, chit chdng viém, hoic chét wrc ché mién dich, cac vi du v& chﬁﬁg
da dugc néu trén day.

Cac hop chét theo sang ché c6 thé dugc tao ra hodc duge st dung két hop véi viée
chin doan kém theo. Thuat ngit “chdn doan kém theo” dugc ding trong ban mo ta nay dé chi
co cAu chin doan hitu ich d& x4c dinh viée sir dung tdc nhan diéu tri bénh an toan va hiéu qua.
Vi dy, viéc chin doan kém theo c6 thé duge sir dung dé tuy bién lidu luong tac nhén didu tri
bénh cho dbi twong nhét dinh, x4c dinh phin nhém c4 thé thich hop dé diéu tri bénh, hogic x4c
dinh nhém c4 thé ma khong nén tiép nhén viéc diéu tri bénh cu thé do nguy co cao cia loat
tac dung phu.

Theo mot sb phwong 4n, viéc chin doén kém theo dugc ding dé theo doi dép tmg
diu tri& bénh nhan. Theo mdt sb phuong é4n, viéc chin doan kém theo dugc ding dé x4c dinh
d5i twong ma chic chin duogc huong loi tir hop chét nhét dinh hodc tic nhan diéu trj bénh.
Theo mét sb phwong 4n, viéc chin doan kém theo duge ding dé& x4c dinh d6i tuong c6 nguy
co cao gdp phai c4c tc dung phu bit loi do dung tic nhan didu tri bénh, so véi chit chuén.
Theo mot sb phuong an, viéc chdn doan kém theo 1a chin do4n in vitro hodc céng cu hinh
anh dugc chon tir danh muc gém cac thiét bi chin doan kém theo dugc FDA thong qua hoic
phé duyét. Theo mdt s6 phuong 4n, chin do4n kém theo dugc chon tir danh muc gdm céc thir
nghiém ma di dugc thong qua hodc phé duyét boi Trung tim thiét bi va phong xa dung trong

y t& (Center for Devices and Radiological Health).

Céc hop chit danh déu va cac phuong phép thir nghiém

Theo khia canh khéc, sang ché @ xuét cac hop chét theo sang ché dugc déanh diu
(dwoc danh diu béng phong xa, d4nh diu bing huynh quang, v.v.) ma s& hitu ich khong chi
trong cac k¥ thuét hién hinh anh ma con trong céc thir nghi€m, ca in vitro va in vivo, dé dinh
vi va dinh luong LSD1 trong cdc miu mo, ké ca cua nguoi, va dé x4c dinh céc phéi tir LSD1
bing cach tc ché lién két ciia hop chét di duge dénh du. Do d6, sang ché bao gbm LSDI
céc thir nghiém ma chira cac hop chét da dugc danh ddu bing ddng vi phong xa nhur vay.

Sang ché con bao gdm cic hop chit theo séang ché d3 dwoc d4nh diu bing ddng vi
phéng xa. Hop chét "d3 duoc d4nh diu v& mat ddng vi" hoic "da dugce ddnh déu béng phong

xa" 13 hop chét theo séng ché ma mot hodc nhidu nguyén tir duge thay hodc duge thé bing
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nguyén tlr c6 nguyén tir lugng hodc s6 khéi lugng khac nguyén tir lugng hozc sb khéi lwong
thuong thiy trong tu nhién (tirc 13 c6 trong ty nhién). Cac ddng vi phéng xa thich hgp ma c6
th8 duoc két hop vao cac hop chét theo séng ché bao gbm, nhung khong chi gi6i han ¢, *H
“(con duge viét 12 T cho triti), !'C, 13C, 1*C, N, BN, 1°0, "0, 20, ¥F, 38, *Cl, #Br, "*Br,
76Br, 7'Br, 12, 1241, 12T va 11, Bdng vi phdng xa ma dugc két hop vao céc hop chét da dugc
danh du béng phéng xa nay s& phu thudc vao tmg dung cu thé ma hop chét da dugc danh
du béng phong xa.

Cén phai hiéu ring "hop chét dwoc danh diu bang phong xa" hodc "hop chét duoc
danh déu" 1a hop chit ma da két hop it nhit mot ddng vi phong xa. Theo mot sb phuong an
ddng vi phéng xa duoc chon tir nhém bao gdm *H, *C, 12°1, 35S va $2Br. Theo mot sb phwong
an, hop chét nay két hop 1, 2, hodc 3 nguyén tir doteri.

Séng ché con co th8 bao gdm cac phuong phép téng hop dé két hop céc dbng vi
phéng xa vao trong cic hop chét theo sang ché. Cac phuong phép tng hop dé két hop cac
ddng vi phdng xa vio trong céc hop chét hitu co 1 d3 biét trong linh vuc k¥ thuat nay, va
ngudi c6 hidu biét trung binh trong linh vyc k§ thust nay d& dang nhén biét cic phuong phép
ap dung duoc dbi v6i cac hop chit theo sang ché.

Hop chét dugc danh d4u theo séang ché c6 thé duoc dung trong thir nghiém sang loc
d8 x4c dinh/danh gia cac hop chat. Vi du, hop chét méi duge tdng hop hoic xé4c dinh (tic 13
hop chét thir nghiém) ma dwoc danh déu c6 thé dugc d4nh gia vé kha ning ciia n6 dé lién két
LSD1 bing cach theo dai su bién thién ndng d6 ctia né khi cho tiép xtc véi LSDI, bing cach
tim vét danh ddu. Vi du, hop chét thir nghiém (da duge danh déu) c6 thé dugc danh gia vé
kha ning cta no trong viéc lam gidm lién kétctia hop chét khac ma da biét 13 lién két véi
LSD1 (tirc 1a chit chun). Do 6, kha ning ctia hop chit thir nghiém canh tranh véi chét
chuén dé lién két v6i LSD1 tuong quan mét cach truc tiép véi 4i luc lién két cia né. Nguoce
lai, trong mdt s6 thir nghiém sang loc khéc, chét chudn dugc dénh diu va céc hop chét thir
nghiém khong dugc danh d4u. Do d6, nbng d9 cta chét chudn da duoc danh diu duge theo
dsi dé danh gia mirc d6 canh tranh gitra chit chudn va hop chét thir nghiém, va i luc lién két
tuong dbi cuia hop chét thir nghiém duge x4c dinh béng céch do.

Sang ché s& dugc boc 16 mot cach chi tiét dwa vao céac vi du cu thé. Cac vi du sau
duoc boc 10 chi nhdm muc dich minh hoa, va khong nhdm giéi han pham vi ciia séng ché
theo cach bt ky ndo. Ngudi c6 hiéu biét trung binh trong linh vyc k§ thuat nay d& dang nhan

biét nhiéu loai thong s& khong quan trong ma c6 thé duoc thay déi hodc dugc cai bién dé tao
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ra c4c két qua ngang bang. Céc hop chét theo cac Vi du dugc tim thy 13 c4c chét e ché cla

LSDI1 néu dudi day.

Vi du thye hién 'séng ché
Céc quy trinh thir nghiém d5i véi cac hop chit theo sang ché dugc néu duéi ddy. Cac
budc tinh ché theo phuong phép LC-MS didu ché @i v6i mot vai hop chit trong sb cac hop
chét dugc didu ché s& dugc thyc hién trén hé tich phén doan theo khéi lwong Waters. Viéc
18p dat, quy trinh va phén mém kiém soat thiét bi co ban dé van hanh cic hé ndy d3 dugc boc
10 mdt cach chi. tiét trong céc tai lidu. Vi dy, xem céac tai liéu “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Method 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. Sparks, A. Combs, J. Combi. Chem., 6, 874-
883 (2004). Céc hop chit dugc tach thuong dwoc dua dén phép do phd khéi sic ky 1éng phan
tich (LCMYS) dé kidm tra do tinh khiét trong cac didu kién sau: Dung cu; loai Agilent 1100,
LC/MSD, Cot: Waters SunFire™ Cig ¢& hat 5pm, 2,1 x 5,0mm, cdc dung dich dém: pha
dong A: TFA 0,025% trong nudc va pha dong B: axetonitril; gradien 2% dén 80% B trong 3
phit véi luu tde 2,0ml/phit.

- Mot vai hop chét trong sb cac hop chét duge diéu ché con dugc tich theo phwong
phap sic ky long hidu sut cao pha dao (RP-HPLC) béng bd do MS hoic séc ky nhanh (silica
gel) nhu duge thé hién trong céc vi dy. Cac diéu kién cot ctia phuong phap séc ky 1ong higu
sult cao pha dao (RP-HPLC) dién hinh 13 nhu Sau:

Tinh ché vé6i d6 pH = 2: Waters SunF ire™ Cjs ¢& hat Spm, cdt 19 x 100mm, rira giai
bing pha dong A: TFA 0,1% (axit trifloaxetic) trong nuéc va pha dong B: axetonitril; luu tdc
13 30ml/pht, gradien tach duoc t6i wu hoa cho mdi hop chit bang cach 4p dung quy trinh t6i
uu héa phuong phap dac higu véi hop chit nhu da duge boc 10 trong cac tai liéu [xem tai liéu:
"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,
lru tde duge dung véi cot 30 x 100mm 13 60ml/phit.

Tinh ché véi @6 pH= 10: Waters XBridge Cis ¢& hat Spm, cot 19 x 100mm, ria giai
bang pha dong A: dung dich NHsOH 0,15% trong nudc va pha dong B: axetonitril; luu the 1a
30ml/phut, gradien tach duoc t6i rru héa cho mdi hop chét bang cich &p dung quy trinh t6i wu
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hoa phuong phap dic hiéu véi hop chét nhu d& duoc bdc 16 trong céc tai lidu [xem tai liéu:
"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,

lwu tée duge ding véi ¢t 30 x 100mm 13 60ml/pht.

Vidul:
(1-{4- [(trans-2-phenylxyclopropyl)amino]piperidin- 1-yl}xyclobutyl)axetonitril

SN

Budc 1: [1-(4-oxopiperidin-1-yl)xyclobutyl]axetonitril

| szcn

DBU (225pl, 1,50mmol) dugc bd sung vao hdn hop gdm piperidin-4-on hydroclorua
hydrat (154mg, 1,00mmol, do Aldrich cung cAp, ma sb san phim #151769) trong axetonitril
(2ml, 40mmol), tiép theo 1a xyclobutylidenaxetonitril (187mg, 2,00mmol, didu ché dugc
bing céach 4p dung cic phuong phéap da boc 1§ trong cac tai liéu nhur cong b6 don qubc té sb
WO 2009/114512). H3n hop thu dugc dugc nang nhiét do 1én dén 70°C va khudy qua dém.
Sau d6, hdn hop phan tng ndy dwgc giam nhiét do dén nhiét d trong phong va pha loéng
bing EtOAc. Sau d6, hdn hop nay duoc ria bing nude va nude mudi. Lop hitu co duge 1am
khd trén NazSOs, sau d6 dugc cd. Can (ddu mau vang) duge st dung & bude tiép theo khong
cin tinh ché thém. Theo tinh toan theo phuong phdp LC-MS cho C11Hi7N20 (M+H)™: m/z =
193,1; theo thir nghiém 193,2.

Budc 2: (1-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}xyclobutyl)axetonitril

Axit axetic (36pl, 0,64mmol) dugc bd sung vao dung dich chira 2-phenylxyclopropa-
namin hydroclorua (36mg, 0,21mmol) (trans, triét quang, do Acros cung chp, ma sb san
phdm: #130470050, mé: A0295784) va [1-(4-oxopiperidin-1-yl)xyclobutyl]axetonitril (41mg,
0,21mmol) (san phdm thé thu duge theo bude 1) trong DCM (2ml). Dung dich mau vang thu
duoc duge khudy & nhiét do trong phong trong thoi gian 2 gid. Tiép d6, Na(OAc);BH
(140mg, 0,64mmol) dugc bd sung vao. Hon hop phan tmg nay duoc khudy & nhiét d6 trong
phong qua dém. Sau do, hén hop phan tng nay dugc pha lodng bing DCM dugc rira bing

Na>COs bio hda, nuée va nude mudi. Lép hitu co duge 1am khd trén NaxSOs, sau d6 duge
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¢6. Cin duge tinh ché theo phwong phap sic ky 1ong hiéu suét cao didu ché (46 pH =10,
axetonitril/nudc+NH4OH) @8 tao ra san phim & dang rin mau tring (trans, triét quang). Theo
tinh toan theo phuwong phap LC-MS cho CzoHasN3 (M+H)™: m/z = 310,2; theo thir nghiém
310,2.

Vidu2:
(1-Metyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-3-yl)axetonitril

H
G
©/A/ NZi\CN
N
|
Budc 1: Tert-butyl 3-(xyanometyl)-3-(4-oxopiperidin-1-yl)azetidin-1-carboxylat

N
Boc

DBU (1,36ml, 9,10mmol) dugc b sung vao dung dich chita piperidin-4-on hydro-
clorua hydrat (1,08g, 7,00mmol) va tert-butyl 3-(xyanometylen)azetidin-1-carboxylat (2,04g,
10,5mmol, diéu ché dugc biang cach 4p dung cic phuong phép twong tu nhu da duge boc 19
trong céc tai li€u nhu cong b6 don qudc t& s6 WO 2009/114512) trong axetonitril (7ml). Hon
hop thu dwoc dugc khudy & nhiét do trong phong trong thoi gian 15 phut cho dén khi toan bo
chit rin dugc hoa tan. Tiép d6, dung dich thu dugc nang nhiét do l1én dén 70°C va khudy
trong thoi gian 48 gio. Hon hop ndy duge giam nhiét do dén nhiét d6 trong phong, pha lodng
bing EtOAc, sau d6 duoc rita bing nudc va nudc mudi. Lép hitu co dwoe lam khd trén
NazS0s4, sau d6 duge ¢d. Cén dugce tinh ché bang cot silicagel, rira giai bing MeOH/DCM
0% dén 7% dé tao ra san phdm (844mg, 41%) & dang diu mau vang. Theo tinh to4n theo
phuong phap LC-MS cho Ci1H1gN3O3 (M-Bu+2H)": m/z = 238,1; theo thir nghiém 238,2.

Budc 2: Tert-butyl 3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}-

azetidin-1-carboxylat
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Axit axetic (540pl, 9,6mmol) dugc bd sung vao dung dich chira 2-phenylxyclopropa-
namin hydroclorua (540mg, 3,2mmol, do Acros cung cAp: ma s san phim #130470050, mé:
A0295784) va tert-butyl 3-(xyanometyl)-3-(4-oxopiperidin-1-yl)azetidin-1-carboxylat
(937mg, 3,19mmol) trong DCM (15ml). Dung dich mau vang thu dugc dugc khudy & nhiét
dd trong phong qua dém, sau d6 Na(OAc);:BH (1,4g, 6,4mmol) dugc bd sung vao. Hbn hop
phan Ung nay dugc khudy & nhiét d6 trong phong trong thdi gian 2 gid, sau d6 duoc pha
lofing bing DCM va rira bing Na2CO;3 bdo hoa, nudec va nuée mudi. Lép hitu co duge 1am
khd trén NaySOs, sau d6 duge ¢d. Can dugc tinh ché trén cot silicagel rira giai bang MeOH
0% dén 10% /DCM d8 tao ra san phim mong mudn (1,07g, 82%) & dang diu mau vang. Theo
tinh toan theo phuong phép LC-MS cho C24H3sN4O2 (M+H)": m/z = 411,3; theo thir nghi¢ém
411,3.

" Budc 3: tert-butyl 3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)(trifloaxetyl)amino]pip-

eridin-1-yl}azetidin-1-carboxylat

F3C YO

T g

N
Boc

DIEA (1,4ml, 7,8mmol) dugc bb sung vao dung dich chira tert-butyl 3-(xyanometyl)-
3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-1-carboxylat (1,07g,
2,61lmmol) trong DCM (15ml) & 0°C, tiép theo bd sung timg giot trifloaxetic anhydrit
(0,41ml, 2,87mmol). Dung dich mau vang thu dugc dugc khudy & 0°C trong thoi gian 1 gid,
sau d6 phan ung dugc toi bing dung dich NaHCO3 bdo hoa va chiét bdng DCM. Céc chiét
phim két hop duoc 1am khd trén NaxSOs, sau d6 duoc loc va ¢d. Can dugc tinh ché trén cot
silicagel rira giai bing EtOAc 0% dén 60%/hexan d8 tao ra san phdm mong mudn (922mg,
70%) & dang diu mau vang ma hoéa rin khi d8 yén 8 tao ra chit rdn mau vang nhat. Theo
tinh toan theo phwong phédp LC-MS cho CasH3sF3sN4O3 (M+H)": m/z = 507,3; theo thi
nghiém 507,4.

Buéc 4: N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-2-phenyl-

xyclopropyl)axetamit
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F3CYO
QAN
el
: CN
N
: H

TFA (2,80ml, 36,4mmol) dugc bd sung vao dung dich chira tert-butyl 3-(xyanomet-
yl)-3-{4-[(trans-2-phenylxyclopropyl)(trifloaxetyl)amino]piperidin-1-yl}azetidin-1-
carboxylat (922mg, 1,82mmol) trong DCM (7,2ml). Dung dich mau vang thu duge dugc
khqu & nhiét dd trong phong trong thoi gian 1 gio, sau d6 dugc c6. Cén duogc hoa tan trong
EtOAc, sau d6 dugc rira bﬁng dung dich NaHCO3 bédo hoa va nude mudi. Lép hitu co duge
lam kho trén NaxSOs, sau d6 duge cb6. Cian duge tinh ché trén cot silicagel rira giai béng
MeOH 0% dén 20%/DCM d& tao ra san phim mong muén (700mg, 95%) & dang déu mau
vang ma hoa rin khi dé yén dé tao ra chét rin mau vang nhat. Theo tinh toén theo phuong

phép LC-MS cho C21H26F3NsO (M+H)": m/z = 407,2; theo thir nghiém 407,2.

Budc 5: N-{1-[3-(xyanometyl)-1-metylazetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-2-
phenylxyclopropyl)axetamit

FaCYO
@/&N
ey
CN
N
1

Formaldehyt (37% trong lugng trong nudc, 22ul, 0,30mmol) dugc bd sung vao dung
dich chita N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-2-phenyl-
xyclopropyl)axetamit (24mg, 0,059mmol) trong DCM (2ml), tiép theo 13 axit axetic (10pl,
0,18mmol). Hon hop thu dugc duge khudy & nhiét d6 trong phong qua dém, sau do
Na(OAc);BH (38mg, 0,18mmol) dugc bd sung vao. Hon hop phan {mg nay dugc khudy
& nhiét do trong phong trong thoi gian 2 gio, tiép d6 duoc trung hoa bang dung dich Na,CO3
bao hoa va chiét bang DCM. Céc chiét phim két hop dugc 1am khd trén NazSO4, sau d6 dugc
¢d. Can dugc st dung & budce tiép theo khong cAn tinh ché thém. Theo tinh todn theo phwong

phap LC-MS cho C22HzsF3NsO (M+H)": m/z = 421,2; theo thir nghiém 421,2.

Budc 6: (1-metyl-3-{4-[(trans-2—phenylxyclopropyl)amino]piperidin-1-y1}azetidin—3-yl)axet—

onitril
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San phém thd thu dugc theo bude 5 duge hoa tan trong THF (1ml) va MeOH (1ml),
sau d6 dung dich nuéc natri hydroxit 2,0M (0,15ml, 0,30mmol) dugc bd sung vao. Hon hop
thu duoc duoc khudy & 30°C trong thoi gian 1 gid, 1am giam nhiét 46 dén nhiét do trong
phong, pha lodng bang axetonitril, sau d6 dugc loc va tinh ché theo phwong phap séc ky long
hiéu suét cao diéu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phém 0 dang mubi
TFA & dang rin mau tring. Theo tinh toén theo phuong phép LC-MS cho CaoHoNs (M+H)™:
m/z = 325,2; theo thir nghi€ém 325,2.

Vidu3:
(3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-3-yl)axetonitril

TFA (0,5ml) dugc bd sung vao dung dich chira tert-butyl 3-(xyanometyl)-3-{4-
[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-1-carboxylat (20mg, 0,049mmol,
didu ché dugc nhu d3 md ta trong Vi du 2, Bude 2) trong DCM (Iml). Dung dich mau vang
thu dugc duge khudy & nhiét d trong phong trong thoi gian 1 gio, sau d6 duge cd. Cén duge
hoa tan trong axetonitril, sau d6 dugc tinh ché theo phuong phép sic ky long hiéu sut cao
didu ché (46 pH =2, axetonitril/nuGc+TFA) dé tao ra san phdm mong mudn & dang mudi
TFA & dang rén mau tring. Theo tinh toan theo phuong phap LC-MS cho Ci9Ha7N4 (M+H)™:
m/z = 311,2; theo thir nghiém 311,2.

Vidu4:
(1-Benzyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl }azetidin-3 -yl)axetonitril

O

Benzaldehyt (30ul, 0,29mmol) duoc bd sung vao dung dich chira N-{1-[3-(xyano-
metyl)azetidin-3-yl]piperidin—4-yl}-2,2,2-triﬂo-N-(trans-2-phenylxyclopropyl)axetamit
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(24mg, 0,059mmol, didu ché duoc nhu d3 md ta trong Vi du 2, Budc 4) trong DCM (2ml),
tiép theo 1a axit axetic (10ul, 0,18mmol). Hbn hop thu duge duoc khudy & nhiét do trong
phong qua dém, sau d6 Na(OAc);BH (38mg, 0,18mmol) duge bd sung vao. H3n hop phan
ting ndy dugc khudy & nhiét do trong phong trong thdi gian 2 gid tai thoi diém d6 LC-MS
cho thdy ring phan timg dd hoan thanh. Sau d6, hdn hop nay dugc trung hoa bang dung dich
Na,COs bdo hoa va chiét bing DCM. Céc chiét phim két hop duoc 1am khd trén Na,SOs,
~ tiép d6 duoc cb. Cin duge hoa tan trong THF (1ml) va MeOH (1ml), sau d6 dung dich natri
hydroxit 2,0M nudce (0,15ml, 0,30mmol) duge bd sung vao. Hon hop thu duoc duoc khudy &
30°C trong thoi gian 1,5 gio, sau d6 dugc giam nhiét do dén nhiét d6 trong phong va pha
lodng bing axetonitril. Sau @6, hdn hop nay dugc loc va tinh ché theo phuong phap séic ky
16ng hiéu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong
mubn & dang mubi TFA & dang rén mau trdng. Theo tinh toan theo phuong phap LC-MS cho
Ca6H33N4 (M+H)": m/z = 401,3; theo thtr nghi¢ém 401,2.

Vidu5:
Axit 3-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-1-
yl)propanoic
H
e
N
COOH

Metyl acrylat (36p, 0,40mmol), tiép theo 13 DBU (12pl, 0,081mmol) dugc bd sung
vao dung dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(¢rans-
2-phenylxyclopropyl)axetamit (33mg,.0,08 1mmol, didu ché dwoc nhu d3 md ta trong Vi du 2,
Budc 4) trong axetonitril (1ml). Hon hop thu duge duge khudy & nhiét d6 trong phong qua
dém, sau d6 duoc pha lodng bing nudc va chiét bing DCM. Céc chiét phim két hop duogc
1am khé trén NazSOys, sau d6 dugce c6. Cin duge hoa tan trong THF (1ml) va MeOH (1ml),
tiép d6 dung dich nu6c natri hydroxit 2,0M (0,30ml, 0,60mmol) dugc bd sung vao. Hon hop
thu duoc dugc khuly & 30°C trong thoi gian 1 gid, sau d6 dugc pha lodng bing
MeOH/axetonitril. Sau d6, hdn hop nay duge loc va tinh ché theo phuong phép sic ky long

hiéu suét cao didu ché (46 pH =2, axetonitril/nugc+TFA) dé tao ra san phAm mong mudn &
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dang mubi TFA & dang rdn mau tring. Theo tinh to4n theo phuong phép LC-MS cho
C22H31N4O2 (M+H)": m/z = 383,2; theo thir nghiém 383,3.

Vidu 6:
(1-Axetyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-3-yl)axetonitril

N
Q/& UZ?CN
N
o

DIEA (47ul, 0,27mmol), tiép theo 1a axetyl clorua (7,7pl, 0,11mmol) dugc bd sung

vao dung dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-
2-phenylxyclopropyl)axetamit (22mg, 0,054mmol, didu ché dwoc nhu da mo ta trong Vi du 2,
Budc 4) trong THF (1,0ml). H3n hop thu duge dugce khudy & nhiét d trong phong trong thoi
gian 1 gio, sau d6 MeOH (1,0ml), tiép theo 1a dung dich nudc natri hydroxit 2,0M (0,14ml,
0,27mmol) dugc bd sung vao. Hon hop thu duge duge khqu o nhiét d§ trong phong trong
thoi gian 2 gidr tai thoi diém d6 LC-MS cho thdy ring phan tmg d3 hoan thanh tao ra san
phdm mong mudn. Hdn hgp phan tmg nay dugc pha lodng bang axetonitril sau d6 dugc tinh
ché theo phuong phép séc ky 16ng hiéu suét cao diéu ché (d6 pH =2, axetonitril/nuéc+TFA)

8 tao ra san phim mong mudn & dang mubi TFA & dang rén mau tring. Theo tinh to4n theo
phuong phép LC-MS cho C21H2oN4O (M+H)™: m/z = 353,2; theo thit nghi¢ém 353,3.

Vidu7:
(1-Benzoyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-3-yl)axetonitril

&

DIEA (47ul, 0,27mmol), tiép theo 1a benzoyl clorua (12pl, 0,11mmol) duoc bd sung
vao dung dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-
2-phenylxyclopropyl)axetamit (22mg, 0,054mmol, didu ché dwoc nhu da mé ta trong Vi du 2,
Budc 4) trong THF (1,0ml). Hon hop thu dwgc duoc khudy & nhiét d9 trong phong trong thoi
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| gian 1 gio, sau d6 MeOH (1,0ml), tiép theo 14 dung dich nuéc natri hydroxit 2,0M (0,14ml,
0,27mmol) dugc bd sung vao. Hdn hop ndy duoc khudy & nhiét @9 trong phong trong thoi
gian 2 gi0, sau d6 dugc pha lodng bing axetonitril va tinh ché theo phuong phép sic ky long
hidu sut cao didu ché (46 pH =2, axetonitril/nuéc+TFA) @8 tao ra san phdm mong mudn &
dang mubi TFA & dang rin mau tring. Theo tinh toén theo phwong phap LC-MS cho
Ca¢H31N4O (M+H)": m/z = 415,2; theo thir nghiém 415,3.

Vidu8:
Metyl 3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-1-

carboxylat

DIEA (43ul, 0,25mmol), tiép theo 14 metyl clorofomat (7,6pl, 0,098mmol) duoc bd
sung vao dung dich chita N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-y1}-2,2,2-triflo-N-
(trans-2-phenylxyclopropyl)axetamit (20mg, 0,049mmol, diéu ché dugc nhu d3 mo ta trong
Vi du 2, Budce 4) trong THF (1,0ml). Hon hop thu dwoc duoc khudy & nhiét d trong phong
trong thoi gian 1,5 gid, sau d6 MeOH (1,0ml) duge bd sung vao, tiép theo 14 dung dich nuéc
natri hydroxit 2,0M (0,12ml, 0,25mmol). Hbn hop nay dugc khudy & nhiét 6 trong phong
trong thoi gian 2 gid, sau d6 duoc pha lodng béng axetonitril va tinh ché theo phuong phap
séc ky léng higu sult cao diéu ché (40 pH =2, axetonitril/nudc+TFA) dé tao ra san phém
mong mudn & dang mudi TFA & dang rén mau tring. Theo tinh todn theo phuong phéap LC-

MS cho Ca1HaoNsO2 (M+H)*: m/z = 369,2; theo thir nghiém 369,3.
Vidu9:

(1-(Metylsulfonyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1 -yl}azetidin-3-yl)-

axetonitril
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DIEA (43pl, 0,25mmol), tiép theo metansulfonyl clorua (7,6pl, 0,098mmol) dugc b
sung vao dung dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-
(trans-2-phenylxyclopropyl)axetamit (20mg, 0,049mmol, diéu ché duoc nhu da mé ta trong
Vi du 2, Budc 4) trong THF (1,0ml). Hdn hop thu duoc dugce khudy & nhiét d6 trong phong
trong thoi gian 1,5 gio, sau d6 MeOH (1,0ml), tiép theo 13 dung dich nuéc natri hydroxit
2,0M (0,12ml, 0,25mmol) duoc bd sung vao. Hon hop phan tmg nay dugc khudy & nhiét do
trong phong trong thoi gian 2 gio, sau d6 dugc pha lodng béng axetonitril va tinh ché theo
phuong phép sic ky 1ong hiéu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra
san phim mong muén & dang mudi TFA & dang réin mau tréng. Theo tinh to4n theo phwong
phap LC-MS cho C20H20N40,S (M+H)": m/z = 389,2; theo thir nghiém 389,2.

Viduy 10:
2-(3-(Xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl }azetidin-1-yl)-

N

NC~ A~y
U

DIEA (39ul, 0,23mmol) dugc bd sung vao dung dich chira N-{1-[3-(xyanometyl)-

nicotinonitril

azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-(trans-2-phenylxyclopropyl)axetamit (23mg,
0,056mmol, diéu ché dugc nhu d3 mé ta trong Vi dy 2, Bude 4) va 2-flonicotinonitril (14mg,
0,11mmol) trong NMP (1,0ml, 10mmol). Hén hgp thu dugc duoc nang nhiét do 1én dén
120°C vA khudy trong thoi gian 1 gio tai thoi diém d6 LC-MS cho thy ring phéan tmg da
hoan thanh dé tao ra chit trung gian mong mubn. Hon hop phan tng ndy dugc giam nhiét do
" dén nhiét do trong phong, tiép d6 MeOH (1,0ml), tiép theo 12 dung dich nudc natri hydroxit
2,0M (0,14ml, 0,28mmol) dugc bb sung vao. Hon hop thu dugc duge khudy & nhiét d trong

phong trong thdi gian 2,5 gio nita, sau d6 duge pha loéng bing axetonitril va tinh ché theo
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phuong phép séc ky 1ong hiéu sut cao didu ché (d6 pH =2, axetonitril/nu¢c+TFA) dé tao ra
san phim mong mudn & dang mudi TFA & dang rén mau vang. Theo tinh toan theo phwong
phap LC-MS cho C2sH29Ns (M+H)": m/z = 413,2; theo thir nghi¢m 413,3.

Vidull:
Axit 3-xyano-4-(3 -(xyanometyl)-3-{4-[(¢rans-2-phenylxyclopropyl)amino]piperidin-1-yl}-

N

azetidin-1-yl) benzoic

NC

COOH
Hop chét nay duoc diéu ché bang cach 4p dung céc quy trinh tuwong tw nhu céc quy
trinh d3 dugc mo ta trong Vi du 10 trong d6 axit 3-xyano-4-flobenzoic thay cho 2-flonicotin-
onitril. San phdm duoc tinh ché theo phuong phép sic ky long hidu suit cao didu ché (46 pH
=2, axetonitril/nudc+TFA) d8 tao ra hop chét ndy & dang mudi TFA & dang rin mau tring.
Theo tinh toén theo phuong phéap LC-MS cho Ca7H3oNsO2 (M+H)™: m/z = 456,2; theo thir
nghiém 456,3.

Vidu12:
2-(3-(xyanometyl)-3-{4- [(trans-2-phenylxyclopropyl)amino]piperidin-1-yl }azetidin-1-yl)-

\Q"Zg\cm

N

NC\©

Hop chét nay duge didu ché bang cach 4p dung cac quy trinh twong tu nhu céc quy

benzonitril

trinh d3 dugc mo ta trong Vi du 10, trong d6 2-flobenzonitril thay cho 2-flonicotinonitril. San
phim dugc tinh ché theo phuong phap sic ky long hiéu sudt cao didu ché (46 pH =2,

axetonitril/nuéc+TFA) dé tao ra hop chét nay & dang mudi TFA & dang rén mau tréng. Theo
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tinh toan theo phuong phép LC-MS cho CasH3oNs (M+H)": m/z = 412,2; theo thir nghi¢m
412,3.

Vidu13:
4-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl }azetidin-1-yl)b-
enzonitril
H
O
N
CN

Hop chét nay dugc diéu ché bang cach 4p dung céc quy trinh tuong tw nhu cdc quy
trinh d4 dugc md ta trong Vi du 10, trong d6 4-flobenzonitril thay cho 2-flonicotinonitril. San
phim duge tinh ché theo phuong phédp sic ky léng hiéu sudt cao didu ché (46 pH =2,
axetonitril/nuéc+TFA) dé tao ra hop chét nay & dang mudi TFA & dang rin mau tring. Theo
tinh toan theo phuong phép LC-MS cho Ca6H3oNs (M+H)": m/z = 412,2; theo thlt nghiém
412.3.

Vidu 14:
[1-(3-{[(trans-2-phenylxyclopropyl)amino]metyl } azetidin-1-yl)xyclobutyl]axetonitril

2 on

o

Buéc 1: Tert-butyl 3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-carboxylat

H NBoc
©A“

Axit axetic (510ul, 9,0mmol) dugc bb sung vao dung dich chira tert-butyl 3-formyl-
azetidin-1-carboxylat (556mg, 3,00mmol, do Alfa Aesar cung cAp: ma sb san phim #

H52794) va 2-phenylxyclopropanamin hydroclorua (600mg, 3,54mmol, frans, triét quang, do
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J&W PharmLab cung cép: m3 sb san phim #20-0073S, mé: JW152-128A) trong DCM
(10ml). Dung dich mau vang thu dugc duge khuy & nhiét d6 trong phong qua dém, sau d6
Na(OAc);BH (1,9g, 9,0mmol) dugc bd sung vao. Hn hop phén umg ndy dugc khudy & nhiét
| do trong phong trong thoi gian 1 gio, tiép d6 dugc pha lodng bing DCM, rira bang Na,CO;3
bdo hoa, nudc va nudc mubi. Lép hitu co dugc 1am khd trén Na;SO4, sau d6 duge ¢d. Cin
dugce tinh ché trén cot silicagel rira giai bing EtOAc 0% dén 100%/hexan dé tao ra san phdm
mong mudn (513mg, 57%) & dang diu mau vang nhat. Theo tinh toén theo phwong phép LC-
MS cho C14H19N202 (M-Bu+2H)": m/z = 247,1; theo thir nghiém 247,2.

Budc 2: tert-butyl 3-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl } azetidin-
Y
0.0
Y \/C/NBOC
o

DIEA (890ul, 5,1mmol) dugc bb sung vao dung dich chua tert-butyl 3-{[(trans-2-

1-carboxylat

phenylxyclopropyl)amino]metyl}azetidin-1-carboxylat (513mg, 1,70mmol, didu ché duoc &
bude 1) trong DCM (5ml, 80mmol), tiép theo bd sung timg giot alyl clorofomat (234pl,
2,20mmol) vao. Hon hop thu dugc duge khudy & nhiét do trong phong trong thoi gian 40
phtt, sau d6 duoc toi bing nudce va chiét bing DCM. Céc chiét phdm két hop duoc 1am khd
trén NaxSOs, sau d6 duge cd. Can dugce tinh ché trén cot silicagel rira giai béng EtOAc 0%
dén 60%/hexan d& tao ra san phdm mong mudn (632mg, 96%) & dang d4u mau vang nhat.
Theo tinh toan theo phwong phap LC-MS cho C22H31N204 (M+H)™: m/z = 387,2; theo thir
nghiém 387,2.

Budc 3: Alyl (azetidin-3-ylmetyl)(trans-2-phenylxyclopropyl)carbamat

L
F° oy
N

©/A/
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TFA (3ml) dugc bd sung vao dung dich chita tert-butyl 3-{[[(alyloxy)carbonyl](trans-
2-phenylxyclopropyl)amino]metyl}azetidin-1-carboxylat (632mg, 1,64mmol) trong DCM
(3ml). Hon hop thu duge dugce khudy & nhiét d6 trong phong trong thoi gian 1 gid, sau d6
dugc ¢6. Cin dugce hoa tan trong EtOAc, tiép d6 duoc rira bang dung dich NaHCO3 bdo hoa
va nuéc mudi. Lép hitu co duoge 1am kho trén NaxSOq, sau d6 dugc ¢b. Cin dugce sir dung &
bude tiép theo khong can tinh ché thém. Theo tinh toén theo phwong phép LC-MS cho
C17H23N20; (M+H)": m/z = 287,2; theo thir nghiém 287,2.

Budc 4: Alyl ({1-[1-(xyanometyl)xyclobutyl]azetidin-3-yl} metyl)(trans-2-phenylxyclopropy-

)carbamat

N
0.0 Q/CN
o
o

DBU (10ul, 0,08mmol) duogc bb sung vao dung dich chira alyl (azetidin-3-ylmetyl)-
(trans-2-phenylxyclopropyl)carbamat (48mg, 0,17mmol) va xyclobutylidenaxetonitril (31mg,
0,34mmol, didu ché dugc bing cach 4p dung cac phuong phap da boc 16 trong chc tai ligu
nhu céng bd don qubc té s6 WO 2009/114512) trong axetonitril (0,5ml). Hon hop thu dugc
dugce khudy & nhiét d§ trong phong qua dém, sau d6 dugc cd. Cén duge tinh ché trén cot
silica gel rira giai bing MeOH 0% dén 10%/DCM d8 tao ra san phdm mong muén (26mg,
41%) & dang ddu mau vang. Theo tinh toan theo phwong phiap LC-MS cho Cy3H3N3O:
(M+H)*: m/z = 380,2; theo thir nghiém 380,2.

Bliérc 5: [1-(3-{[(trans-2-phenylxyclopropyl)amino]metyl } azetidin-1-yl)xyclobutyl]axetonitril

Hbn hop gdm alyl ({1-[1-(xyanometyl)xyclobutyl]azetidin-3-yl} metyl)(trans-2-phen-
ylxyclopropyl)carbamat (26mg, 0,068mmol) va tetrakis(triphenylphosphin)-paladi(0) (4mg,
0,003mmol) trong THF (3ml) dugc loai b khi, sau d6 dwoc nap lai nito. Tiép @6, N-etyletan-
amin (71pl, 0,68mmol) duoc bd sung vao. Hn hop thu duge duge nang nhiét do 1én dén
85°C va khudy trong thoi gian 2 gio, tai thoi diém d6 LS-MS biéu thj phan img da hoan
thanh. HOn hop ndy dugc gidm nhiét do dén nhiét d6 trong phong, sau d6 duoc pha loang
bang axetonitril, loc va tinh ché theo phwong phap sic ky 16ng hiéu suét cao didu ché (46 pH

=2, axetonitril/nudc+TFA) dé tao ra san phim mong mudn & dang mudi TFA & dang rén mau
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trdng. Theo tinh to4n theo phuong phép LC-MS cho CioH26N3 (M+H)": m/z = 296,2; theo thir
nghiém 296,2.

Vidu 15:
(1'-(Etylsulfonyl)-3-{[(trans-2-phenylxyclopropyl)aminoJmetyl}-1,3'-biazetidin-3'-yl)axetonitril

Hop chét nay dugc didu ché bang cach 4p dung céc quy trinh twong tw nhu céc quy
trinh nhu dwoc mo ta trong Vi du 14, trong d6 [1-(etylsulfonyl)azetidin-3-yliden]axetonitril
(diéu ché duoc bing cach 4p dung cic didu kién tuong tw di boc 10 trong céc tii liéu nhu
cong bb don qubc t& s WO 2009/114512) thay cho xyclobutylidenaxetonitril & budc 4. San
phdm duoc tinh ché theo phuong phép sic ky long hiéu sut cao diéu ché (@6 pH =2,
axetonitril/nudc+TFA) dé tao ra hop chét nay & dang mubi TFA & dang rin mau tréng. Theo
tinh toan theo phwong phép LC-MS cho C20H20N40,2S (M+H)™: m/z = 389,2; theo thir nghiém
389,2.

Vidu 16:
[4-(3-{[(trans-2-Phenylxyclopropyl)amino]metyl } azetidin-1-yl)piperidin-4-yl]axetonitril

H
N

- ik

Budc 1: tert-butyl 4-(xyanometyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-
1-yl)piperidin-1-carboxylat
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Hop chit nay dugc diéu ché bing cach ap dung cic quy trinh twong tw nhu cic quy
trinh nhu dugc mo ta trong Vi du 14, trong do6 tert-butyl 4-(xyanometylen)piperidin-1-
- carboxylat (didu ché duoc bing cach 4p dung céc diéu kién twong tw da bdc 10 trong céc tai
liéu nhu cong bd don qubc té s6 WO 2008/064157) thay cho xyclobutylidenaxetonitril &
budc 4 va phan tmg & bude 4 duge thuce hién ¢ 60°C trong thoi gian 48 giod. Theo tinh todn
theé phuong phap LC-MS cho CasH37N4O2 (M+H)": m/z = 425,3; theo thir nghiém 425,3.

Buéc 2: [4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)piperidin-4-yl]axeto-
nitril

San phim thd thu dugc theo buse 1 duge hoa tan trong DCM (1ml), sau d6 TFA
(1ml) dugc bb sung vao. Hdn hop niy duge khudy & nhiét d6 trong phong trong thoi gian 1
gid, sau d6 duogc co. Cin duge hoa tan trong MeOH, sau d6 dugc tinh ché theo phuong phap
sic ky 1ong hiéu suft cao didu ché (d6 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim
mong mubn & dang mudi TFA. Theo tinh toén theo phuong phép LC-MS cho CaoH2oNs
(M+H)": m/z=325,2; theo thir nghi¢ém 325,2.

Vidu 17:
[1-Metyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl } azetidin-1-yl)piperidin-4-yl]-

o e

Budc 1: Tert-butyl 3-{[(trans-2-phenylxyclopropyl)(trifloaxetyl)amino]metyl}azetidin-1-

axetonitril

carboxylat
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F3C

©/A/T\O/C/N Boc

Trietylamin (0,431ml, 3,09mmol) dugc bd sung vao dung dich chira tert-butyl 3-
{[(trans-2-phenylxyclopropyl)amino]metyl}azetidin-1-carboxylat (187mg, 0,618mmol, didu
ché dugc nhu d3 md ta trong Vi du 14, Bude 1) trong DCM (5Sml) & 0°C, tiép theo bd sung
timg giot trifloaxetic anhydrit (114pl, 0,804mmol) vao. Dung dich mau vang thu dugc dugc
khudy & 0°C trong thoi gian 1 gid, sau d6 duge t6i bing dung dich NaHCO3 bao hoa va chiét
bing DCM. Céc chiét phém két hop duoc 1am kho trén NaxSOs, sau d6 dugce cd. Cin dugc
tinh ché trén cot silicagel rira giai bing EtOAc 0% dén 60%/hexan d& tao ra san phim mong
mudn (228mg, 93%) & dang diu mau vang. Theo tinh todn theo phwong phap LC-MS cho
Ci16H1sF3N203 (M-Bu+2H)": m/z = 343,1; theo thit nghiém 343,2.

Budc 2: N-(azetidin-3-ylmetyl)-2,2,2-triflo-N-(trans-2-phenylxyclopropyl)axetamit

TFA (3ml) duoc bd sung vao dung dich chira tert-butyl 3-{[(¢rans-2-phenylxyclo-
propyl)-(trifloaxetyl)amino]metyl } azetidin-1-carboxylat (228mg, 0,572mmol) trong DCM
(3ml). Dung dich mau vang nhat thu duoc duge khudy & nhiét d6 trong phong trong thoi gian
1 gio, sau d6 dugc co. Can (mudi TFA) dugce st dung & bude tiép theo khong cAn tinh ché
thém. Theo tinh toan theo phwong phap LC-MS cho CisHisFsN2O (M+H)™: m/z = 299,1; theo
thir nghiém 299,2.

Buée 3: Tert-butyl 4-(xyanometyl)-4-(3-{[(trans-2-phenylxyclopropyl)(trifloaxetyl)amino]m-

etyl}azetidin-1-yl)piperidin-1-carboxylat

Boc

N
\fi//[:P
@/&N
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DBU (0,7ml, 4mmol) dugc bd sung vao dung dich chita N-(azetidin-3-ylmetyl)-2,2,2-
triflo-N-(trans-2-phenylxyclopropyl)axetamit (mudi TFA: 0,93g, 2,2mmol), tert-butyl 4-
(xyanometylen)piperidin-1-carboxylat (0,50g, 2,2mmol, didu ché dugc bing cach 4p dung
cac didu kién tuong tw nhu da boc 1§ trong cac tai liéu nhw cong b6 don qubc té s6 WO
2008/064157) trong axetonitril (Sml). Hbn hop thu duge duoc khu4y & nhiét d6 trong phong
qua dém. HOn hop phan tmg dugc toi bing dung dich nudc NaHCOs bdo hoa, va chiét bing
EtOAc. Céc 16p hitu co két hop dugc rira bing nude mudi, 1am khd trén Na,SOs, loc va ¢o
trong diéu kién ép sudt giam. Cin dugc tinh ché theo phuong phép sic ky nhanh trén cot
silicagel rira giai bang etyl axetat trong hexan (0% dén 50%) @8 tao ra san phdm mong mubn
(95mg, 8%). Theo tinh toan theo phwong phdp LC-MS cho Cz7H36F3N4O3 M+H)": m/z =
521,3; theo thir nghi¢m 521,2.

~ Bude 4: N-({1-[4-(xyanometyl)piperidin-4-yl]azetidin-3-yl} metyl)-2,2,2-triflo-N-(trans-2-

Q/ZC/T\O/CPQCN

TFA (1ml) duge bd sung vao dung dich chtta tert-butyl 4-(xyanometyl)-4-(3-{[(trans-

phenylxyclopropyl)axetamit

2-phenylxyclopropyl)(trifloaxetyl)amino]metyl } azetidin-1-yl)piperidin-1-carboxylat (95mg,
0,18mmol) trong DCM (1ml). Hon hop thu dugc dugce khudy & nhiét d trong phong trong
thoi gian 1 gio, sau d6 duge cd. Cén dugc sir dung & bude tiép theo khong can tinh ché thém.
Theo tinh toan theo phwong phép LC-MS cho Ca2HasF3sN4O (M+H)"™: m/z = 421,2; theo thir
nghiém 421,2.

Budc 5: [1-metyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl } azetidin-1-yl)piperidin-4-
yl]axetonitril '

Dung dich chita formaldehyt 10,0M trong nuéc (10ul, 0,Immol) dugc bd sung vao
dung dich chtra N-({1-[4-(xyanometyl)piperidin-4-yl]azetidin-3-yl} metyl)-2,2,2-triflo-N-
(trans-2-phenylxyclopropyl)axetamit (mubi TFA, 10mg, 0,02mmol) trong THF (0,5ml), tiép
theo 13 axit axetic (5,8ul, 0,10mmol). Hon hop phan tmg nay duoc khudy & nhiét d6 trong

phong trong thoi gian 2 gid, sau d6 natri triaxetoxybohydrua (22mg, 0,10mmol) dugc bd
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sung vao. Hdn hop thu dugc duoc khudy & nhiét d6 trong phong trong thoi gian 2 gid, sau d6
MeOH (1ml) va NaOH 2N trong nuéc (0,2ml) duge bd sung vao. Hdn hop phan tmg nay
duoc khqu & 40°C trong thoi gian 1 gid, sau d6 duoc gidm nhiét do dén nhiét do trong
phong, loc va tinh ché theo phuong phép sic ky 16ng hiéu suét cao didu ché (46 pH =10,
axetonitril/nu¢c+NH4OH) d tao ra san phim mong mudn. Theo tinh toan theo phuong phap
LC-MS cho C21H31Ns (M+H)": m/z = 339,3; theo thir nghiém 339,3.

Vidu18: _
[1-Axetyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)piperidin-4-yl]-

axetonitril
Q/
N
H N c
©/A/ N

Axetic anhydrit (3,2pl, 0,034mmol) dugc bd sung vao dung dich chira N-({1-[4-(xya-
nometyl)piperidin-4-yl]azetidin-3-yl} metyl)-2,2,2-triflo-N-(trans-2-phenylxyclopropyl)axet-
amit (muéi TFA, duoc diéu ché nhu duge mo ta trong Vi du 17, Budce 4: 9mg, 0,02mmol) va
DIEA (8,8ul, 0,05mmol) trong THF (1ml). Hdn hop phéan tng nay duge khudy & nhiét do
trong phong trong thoi gian 1 gid, sau d6 NaOH 1N trong nuéce (0,5ml) va MeOH (1ml) dugc
bd sung vao. Hn hop thu duge dugce khudy & nhiét d6 trong phong trong thoi gian 1 gid, sau
d6 dugc tinh ché theo phuong phap sic ky long hidu sudt cao didu ché (46 pH =10,
axetonitril/nuc+NH4OH) @ tao ra san phim mong mudn. Theo tinh toan theo phuong phap
LC-MS cho CoH31NsO (M+H)*: m/z = 367,2; theo thir nghiém 367,3.

Vidu19:

[1-(4-Flobenzoyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)piperidin-4-

yl]axetonitril
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Hop chét ny duoc diéu ché bing cach 4p dung cic quy trinh tuong ty nhu d dugc
boc 16 trong quy trinh tbng hop hop chét theo Vi du 18, trong d6 4-flo-benzoyl clorua thay
cho axetic anhydrit. Theo tinh toan theo phuong phap LC-MS cho C27H3FN4O (M+H)": m/z
= 447,3; theo thir nghiém 447,3.

Vi du 20:
[1-(Metylsulfonyl)-4-(3-{[(trans-2-phenylxyclopropyl)aminometyl} azetidin-1-yl)piperidin-4-
yl]axetonitril
0}
\ -~
0=%

Hop chét nay duoc didu ché bang cach 4p dung céc quy trinh twong ty nhu da duoc
boc 19 trong quy trinh tng hop hop chét theo Vi du 18, trong d6 metansulfonyl clorua thay
cho axetic anhydrit. Theo tinh toédn theo phuong phép LC-MS cho C21H31N4O2S (M+H)™:
m/z = 403,2; theo thir nghi€ém 403,2.

Vidu?2l:

[4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl}azetidin-1-yl)-1-(phenylsulfonyl)piperidin-
4-yl]axetonitril
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Hop chit nay duogce didu ché bing cach ap dung céc quy trinh tuong tw nhu da duoc
bdc 10 trong quy trinh tbng hop hop chét theo Vi du 18 trong d6 benzensulfonyl clorua thay
cho axetic anhydrit. Theo tinh to4n theo phuong phdp LC-MS cho CasH33N4O2S (M+H)":
m/z = 465,2; theo thir nghiém 465,2.

Vidu?22:
Etyl 4-(xyanometyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)piperidin-1-

carboxylat

d
OYO

N

Q/&H\/LN@ACN

Hop chit ndy dugc didu ché bang cach 4p dung céc quy trinh twong tu nhu da dugc
bdc 10 trong quy trinh tbng hop hop chét theo Vi du 18‘trong d6 etyl clorofomat thay cho
axetic anhydrit. Theo tinh toan theo phuong phadp LC-MS cho C23H33N4O2 (M+H)": m/z =
397,3; theo thir nghi€ém 397,2.

Vidu23:

4-(Xyanometyl)-N,N-dimetyl-4-(3-{ [(trans-2-phenylxyclopropyl)amino]metyl}azetidin-1-

yl)piperidin-1-carboxamit
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o

N

S

Hop chit ndy duoc didu ché bang cach ap dung cic quy trinh tuong ty nhu da duoc
bdc 19 trong quy trinh tbng hop hop chét theo Vi du 18 trong d6 N,N-dimetylcarbamoyl
clorua thay cho axetic anhydrit. Theo tinh toan theo phuong phdp LC-MS cho Cy3H3aNsO
(M+H)*: m/z = 396,3; theo thir nghi¢m 396,3.

Vi duy24:
4-(Xyanometyl)-N-isopropyl-4-(3-{ [(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-

yl)piperidin-1-carboxamit

X

o e

Hop chét nay duoc didu ché bang cach 4p dung cc quy trinh twong tu nhu da duge
bdc 10 trong quy trinh tdng hop hop chét theo Vi du 18 trong d6 2-isoxyanatopropan thay cho
axetic anhydrit. Theo tinh toan theo phwong phép LC-MS cho C4H3sNsO M+H)": m/z =
410,3; theo thir nghiém 410,3.

Vidu 25:
4-(Xyanometyl)-N-(4-florophenyl)-4-(3-{ [(trans-2-phenylxyclopropyl)amino]metyl}azetid-

in-1-yl)piperidin-1-carboxamit
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Hop chét nay dugc didu ché bang cach ap dung céc quy trinh tvong ty nhu da duoc
bdc 10 trong quy trinh tbng hop hop chét theo Vi du 18, trong @6 1-flo-4-isoxyanatobenzen
thay cho axetic anhydrit. Theo tinh toan theo phwong phiap LC-MS cho C27H33FNsO (M+H)":
m/z = 462,3; theo thir nghiém 462,2.

Vi du 26:
(3-{[(trans-2-Phenylxyclopropyl)amino]metyl}-1,3'-biazetidin-3'-yl)axetonitril
H
N

Budc 1: Tert-butyl 3'-(xyanometyl)-3-{[(trans-2-phenylxyclopropyl)(trifloaxetyl)amino]mety-
1}-1,3'-biazetidin-1'-carboxylat

Boc
N

Fac\io/t/ Ngz/c:N
o

DBU (20ul, 0,1lmmol) dugc bbd sung vao dung dich chita N-(azetidin-3-ylmetyl)-
2.2 2-triflo-N-(trans-2-phenylxyclopropyl)axetamit (30mg, 0,07mmol, dugc diéu ché nhu
dwoc méd ta trong Vi du 17, Buéc 2), tert-butyl 3-(xyanometylen)azetidin-1-carboxylat
(27mg, 0,14mmol, didu ché duoc bing cach ap dung cac phuong phap twong tu nhu da dugc

bdc 16 trong céac tai li§u nhu cong b6 don québc té s6 WO 2009/114512) trong axetonitril
(1,0ml). Hén hop thu dugc dugc khudy & nhiét 49 trong phong qua dém. Hon hop nay dugc

-85-



30723

pha loging bang EtOAc, sau d6 dugc rira bing nudce va nuée mudi. Lop hiru co duge 1am khod
trén NaxSO4 sau d6 duoc loc va ¢b. Cin dugc st dung ¢ budce tiép theo khong cin tinh ché
thém. Theo tinh toan theo phuong phip LC-MS cho CasH3F3N4Os (M+H)™: m/z = 493,2;
theo thir nghi€ém 493,2.

Budc 2: (3-{[(trans-2-Phenylxyclopropyl)amino]metyl}-1,3'-biazetidin-3'-yl)axetonitril

Dung dich nudc NaOH 2N (0,5ml) duoc bd sung vao dung dich chira san phém tho

thu dwoc theo budc 1 trong THF (1ml) vA MeOH (1ml). Hon hop thu duge dugc khudy &

30°C trong thoi gian 1 gio, sau d6 duoc gidm nhi€t do dén nhiét do trong phong va c¢d. Cin

duoc hoa tan trong DCM, sau d6 dugc loc va cd. Sau dd, cin ndy dugce hoa tan trong DCM

‘(Iml) va TFA (1ml) duoc bd sung vao. Hon hop niy duge khudy & nhiét d9 trong phong
trong thoi gian 1 gid, sau d6 dugc cd. Cin dugce hoa tan trong axetonitril, sau d6 dugc tinh

ché theo phuong phép séc ky long hidu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA)

d8 tao ra san phidm mong mudn & dang mudi TFA. Theo tinh todn theo phuong phap LC-MS

cho C1sHasNs (M+H)": m/z = 297,2; theo thir nghiém 297,2.

Vidu 27:

4-(3'-(Xyanometyl)-3-{[(frans-2-phenylxyclopropyl)amino]metyl}-1,3'-biazetidin-1'-yl)-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit

CN
ICF

H N N

N\//:/

FTF
F

DBU (12mg, 0,08mmol) dugc bd sung vao dung dich chua mudi TFA cia N-

)

(azetidin-3-ylmetyl)-2,2,2-triflo-N-(trans-2-phenylxyclopropyl)axetamit (25mg, 0,06 1mmol,
duoc didu ché nhu duge md ta trong Vi du 17, Bude 2) va 4-[3-(xyanometylen)azetidin-1-yl]-
2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletylJbenzamit (24mg, 0,070mmol, diéu ché dugc bing
céch ap dung cac phuong phép tuong tw nhu da dugc bdc 1 trong céc tai liéu nhu cong bb
don qubc t& s§ WO 2012/177606) trong axetonitril (1,0ml). H3n hop thu dugc duge khudy &
nhiét d6 trong phong qua dém, sau 6 NaOH 2N (1ml) va MeOH (1ml) dugc bd sung vao.
Hdn hop phan tng nay dugc khudy & nhiét d6 trong phong qua dém, sau d6 dugc loc va tinh
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ché theo phuong phap sic ky léng hidu sudt cao didu ché (@6 pH =10,
axetonitril/nuéc+NH;OH) d8 tao ra san phAm mong mudn. Theo tinh toan theo phuong phap
LC-MS cho C23H31FsNsO (M+H)": m/z = 548,2; theo thir nghiém 548,2.

Vi du 28:
N-{[1-(1-Metylpiperidin-4-yl)azetidin-3-yl]metyl} -trans-2-phenylxyclopropanamin

Axit axetic (17ul, 0,30mmol) dugc bd sung vao dung dich chira mudi TFA cia N-
(azetidin-3-ylmetyl)-2,2,2-triflo-N-(trans-2-phenylxyclopropyl)axetamit (30mg, 0,07mmol,
dugce didu ché nhu duoc mb ta trong Vi du 17, Buée 2), va 1-metyl-4-piperidinon (11mg,
0,10mmol) trong THF (1,0ml). Hdn hop phan tng ndy dugc khudy & nhiét do trong phong
qua dém, sau d6 Na(OAc);BH (64mg, 0,30mmol) dugc bd sung vao. Hon hop phan tmg niy
dugc khudy & nhiét 6 trong phong trong thoi gian 1 gid, sau d6 dung dich nuéc NaOH 2N
(0,5ml) va MeOH (1ml) duoc bb sung vao. Hon hop thu dugc duge khudy & 40°C trong thoi
gian 1 gid, sau d6 dugc gidm nhi€t 4o dén nhiét d6 trong phong, loc va tinh ché theo phuong
phép séc ky long higu suét cao d4o pha (40 pH =10, axetonitril/nuéc+NH4OH) dé tao ra san
phdm mong mudn. Theo tinh to4n theo phuong phap LC-MS cho Ci9H3oN3 (M+H)": m/z =
300,2; theo thir nghiém 300,2.

Vi du 29:
Trans-2-phenyl-N-{[1-(1-phenylpiperidin-4-yl)azetidin-3-ylJmetyl } xyclopropanamin

J
H N/[::T
Q/&N\/C/

Hop chét nay duoc didu ché bing cach ap dung cic quy trinh twong tu nhu da dugc
boc 16 trong quy trinh tdng hop hop chét theo Vi du 28 trong d6 1-phenylpiperidin-4-on thay
cho 1-metyl-4-piperidinon. Theo tinh todn theo phuong phap LC-MS cho C24H32N3 (M+H)*:
m/z = 362,3; theo thir nghiém 362,2.
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Vi du 30:
1-Phenyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)xyclohexancarbonitril

o™

Hop chit nay duoc diéu ché bang cach 4p dung cc quy trinh twong ty nhu da dugc

CN

boc 1§ trong quy trinh tdng hop hop chét theo Vi du 28 trong d6 4-oxo-1-phenylxyclohexan-
carbonitril (do Lancaster cung cip, ma s6 san phim #5281) thay cho 1-metyl-4-piperidinon.
San phim dugc tinh ché theo phuong phép sic ky 16ng hidu suét cao didu ché (d6 pH =10,
axetonitril/nudc+NHsOH) dé tao ra hai chit ddng ph4n tuong Ung véi trans- va cis-
xyclohexyl. Theo tinh toén theo phwong phdp LC-MS cho Ca¢H32N3 (M+H)"™: m/z = 386,3;

Chét ddng phan (I): LC-MS (d6 pH =2, axetonitril/nuéc+TFA): theo thir nghiém m/z
= 386,2; thoi gian luu = 1,45 phut

Chét ddng phan (II): LC-MS (d6 pH =2, axetonitril/nuéc+TFA): theo thir nghiém m/z
= 386,2; thoi gian luu = 1,55 phat

Viduy 31:
[1-(Etylsulfonyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-
yl]axetonitril
A~
0=3
N
2N

e
o
Budce 1: {1-(Etylsulfonyl)-3-[4-(hydroxymetyl)piperidin-1-yl]azetidin-3-yl} axetonitril

Q ~
0=

\/Ol
HO

DBU (20ul, 0,1mmol) dugc bd sung vao dung dich chira 4-piperidinmetanol (60mg,

-88-



30723

0,5mmol) va [1-(etylsulfonyl)azetidin-3-yliden]axetonitril (110mg, 0,60mmol, didu ché duoc
bang cach 4p dung céc diéu kién tuong tu nhu d3 dugc bdc 10 trong céc tai liéu nhu cong bb
don quéc té s6 WO 2009/114512) trong axetonitril (1,0ml). Hon hop thu duge duoc khudy &
nhiét d6 trong phong trong thoi gian 3 gio, sau d6 dugc pha lodng bang DCM, rira bing nudc
va nude mudi. Lop hitu co duge 1am khd trén NazSO4, loc va sau d6 dugc cd. Cin duogc tinh
ché theo phuong phép sic ky nhanh trén cdt silicagel rira giai bang MeOH trong DCM (0%
dén 8%) d& tao ra sin phim mong mubn. Theo tinh toan theo phuwong phap LC-MS cho
C13H24N303S (M+H)*: m/z = 302,2; theo thir nghiém 302,1.

Budc 2: [1-(Etylsulfonyl)-3 -(4-formylpiperidin-1-yl)azetidin-3-yl]axetonitril

Q  ~
0%

N

Periodinan Dess-Martin (420mg, 1,0mmol) dugc bd sung vao dung dich chira {1-(etyl-
sulfonyl)-3-[4-(hydroxymetyl)piperidin-1-yl]azetidin-3-yl }axetonitril ~ (200mg, 0,66mmol)
trong metylen clorua (4,0ml). Hbn hop phan tng & nhiét d) trong phong trong thoi gian 3 gio,
sau d6 dung dich nudc NaxS203 bdo hoa duoc bd sung vao va khudy trong thoi gian 10 phit.
Hon hop nay dugc pha loging bing DCM, rita bang dung dich NaOH 1IN, nu6c va nude mubi.
Lép hitu co duge 1am khd trén Na;SO4, loc va sau d6 dugc cd. Can dugce tinh ché theo
phuong phép sic ky nhanh trén ct silicagel rira giai bang MeOH trong DCM (0% dén 8%).
Theo tinh toan theo phuong phéap LC-MS cho C13H22N303S (M+H)": m/z = 300,1; theo thir
nghiém 300,1.

Bude 3: [1-(Etylsulfonyl)-S-(4-{[(trans-2-phenylxyclopropy1)amino]metyl}piperidin—1-y1)-
azetidin-3-yl]axetonitril

Axit axetic (4,3pl, 0,075mmol) dugc bd sung vao dung dich chira [1-(etylsulfonyl)-3-
* (4-formylpiperidin-1-yl)azetidin-3-yl]axetonitril (15,0mg, 0,050mmol) va 2-phenylxyclopro-
panamin (10,0mg, 0,075mmol, trans, triét quang, do Acros cung Cép: ma sb san phém
#130470050) trong DCM (0,5ml). Hdn hop nay dugc khudy & nhiét o trong phong trong
thoi gian 2 gid, sau d6 natri triaxetoxybohydrua (32mg, 0,15mmol) dugc bd sung vao. Hén
hop phan tng ndy dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio, sau d6 dugc pha

lodng bang DCM va rira bang dung dich NaHCOj3 b&o hoa, nude va nudce mudi. Lép hitu co
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duoc 1am khd trén NaySOs, sau d6 duge cd. Cén duge hoa tan trong axetonitril, sau d6 dugc
tinh ché theo phwong phip sic ky léng hicu sut cao didu ché (46 pH =2,
axetonitril/nuéc+TFA) d& tao ra san phdm & dang mubi TFA. Theo tinh todn theo phuong
| phap LC-MS cho C22H33N402S (M+H)": m/z = 417,2; theo thir nghiém 417,1.

Vidu 32:
[1-(4-{[(trans-2-Phenylxyclopropyl)amino]metyl} piperidin-1-yl)xyclobutyl]axetonitril

Buéc 1: {1-[4-(Hydroxymetyl)piperidin-1-yl]xyclobutyl} axetonitril

Q///N
96
HO

DBU (90, 0,6mmol) dugc bd sung vao dung dich chita 4-piperidinmetanol (230mg,
2,0mmol) va xyclobutylidenaxetonitril (280mg, 3,0mmol, didu ché duoc bing cach 4p dung
c4c phuong phap da bdc 19 trong cac tai liéu nhu cong bb don qudc t& s6 WO 2009/114512)
trong axetonitril (2,0ml). Hon hgp phan ung nay dugc khudy & 65°C qua dém. Hdn hop nay
dugc giam nhiét do dén nhiét d6 trong phong sau d6 duoc pha lodng bing DCM, vA rira bing
nuéce va nude mudi. Lop hitu co duoc 1am kho trén NazSOs, loc va sau d6 duge ¢d. Can dugc
tinh ché theo phwong phap sic ky nhanh trén cdt silicagel rira giai bing MeOH trong DCM
(0% dén 8%). Theo tinh toan theo phwong phép LC-MS cho C1oH2iN20 (M+H)™: m/z =
209,2; theo thir nghi¢m 209,2.

Buéc 2: [1-(4-Formylpiperidin-1-yl)xyclobutyl]axetonitril

Hop chit nay duoc didu ché bang cach ap dung cic quy trinh twong ty nhu cac quy
trinh d4 duoc boc 1 trong quy trinh tdng hop hop chét theo Vi du 31, Budc 2 bit dau tir {1-
| [4-(hydroxymetyl)piperidin-1-yl]xyclobutyl} axetonitril. Theo tinh todn theo phuong phap
LC-MS cho C12H1sN20 (M+H)*: m/z =207,1; theo thir nghiém 207,1.
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Buéc 3: [1-(4-{[(trans-2-Phenylxyclopropyl)amino]metyl}piperidin-1-yl)xyclobutyl]axeto-
nitril

Hop chit dugc diéu ché bang cach 4p dung quy trinh twong ty nhu céc quy trinh da
duge boc 19 trong quy trinh tbng hop hop chét theo Vi du 31, Budc 3 bt dau tir [1-(4-formyl-
piperidin-1-yl)xyclobutyl]axetonitril. San phdm duoc tinh ché theo phwong phép sic ky long
hiéu sut cao diu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong mubn &
dang mudi TFA. Theo tinh toén theo phuong phép LC-MS cho CaiH3N3 (M+H)": m/z =
324,2; theo thir nghiém 324,3.

Vidu 33:
[3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl]axetonitril

$H<///N
@A

Budc 1: Tert-butyl 4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-carboxylat

L
©/A/

Axit axetic (0,17ml, 3,0mmol) dugc bd sung vao dung dich chira tert-butyl 4-formyl-
piperidin-1-carboxylat (430mg, 2,0mmol), va trans-2-phenylxyclopropanamin (0,35g,
2,6mmol, do Acros cung cip: ma sb san phim #130470050) trong DCM (9ml). Hén hop thu
dugc duge khudy & nhiét d6 trong phong trong thoi gian 2 gid, sau d6 natri triaxetoxybo-
hydrua (1,3g, 6,0mmol) dugc bd sung vao va hdn hop phan ung ndy duge khudy & nhiét d6
trong phong trong thoi gian 1 gio. Hdn hop nay dugc pha lodng bing DCM, rira bang dung
dich NaOH 1N, nudc va nudce mudi. Lép hitu co duge 1am kho trén NaxSOa, loc va sau d6
duoc ¢d. Cin duoc tinh ché theo phuong phép sdc ky nhanh trén cot silicagel rira giai bing
MeOH trong DCM (0% dén 10%). Theo tinh toan theo phuong phap LC-MS cho Ci6H23N20:
(M-Bu+2H)*: m/z = 275,2; theo thir nghiém 275,2.

Budc 2: Tert-butyl 4-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl} piperidin-

1-carboxylat
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Alyl clorofomat (0,23ml, 2,2mmol) duoc bd sung vao dung dich chira tert-butyl 4-
{[(trans-2-phenylxyclopropyl)amino]metyl}piperidin-1-carboxylat (0,59g, 1,8mmol) va N, N-
diisopropyletylamin (0,63ml, 3,6mmol) trong DCM (9,0ml) & 0°C va sau d6 hdn hop phan
img dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid. Hon hop nay duoc pha losing
bang DCM, rira bang dung dich NaHCO3 bdo hoa, nude va nuée mubi. Lép hitu co duge 1am
kho trén NaySOs, loc va ¢6. Can dugc tinh ché theo phuong phép séc ky nhanh trén cot
silicagel rira giai bing EtOAc trong hexan (0% dén 20%). Theo tinh toén theo phuong phap
LC-MS cho C24H3sN2NaO4 (M+Na)*: m/z = 437,2; theo thir nghiém 437,3.

- Budc 3: Alyl (trans-2-phenylxyclopropyl)(piperidin-4-ylmetyl)carbamat

Dung dich hydroclorua 4,0M trong dioxan (2ml) dugc bb sung vao dung dich chira
tert-butyl 4-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-
carboxylat (225,0mg, 0,5428mmol) trong DCM (2ml). H8n hop thu duge duoc khudy & nhiét
do trong phong trong thoi gian 30 phut, sau d6 duge ¢d. Cén dugce hoa tan trong DCM, rua
bang dung dich NaOH 1N va nuéc mudi. Lép hitu co dugc lam kho trén NaxSO04, loc va sau
d6 duge cb. Ciin duge tinh ché theo phwong phap séc ky nhanh trén cét silicagel rira giai bang
metanol trong DCM (0% dén 10%) dé tao ra san phim mong mudn. Theo tinh toan theo

phuong phép LC-MS cho CiH27N20> (M+H)"™: m/z = 315,2; theo thir nghiém 315,2.

Budc 4: Tert-butyl 3-(4-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl} pipe-
ridin-1-yl)-3-(xyanometyl)azetidin-1-carboxylat
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DBU (10ul, 0,08mmol) dugc bd sung vao dung dich chtra alyl (trans-2-phenylxyclo-
propyl)(piperidin-4-ylmetyl)carbamat (80,0mg, 0,254mmol) va tert-butyl 3-(xyanometylen)-
‘azetidin-l-carboxylat (59mg, 0,30mmol) trong axetonitril (0,5ml). Hdn hop thu dugc duge
khudly & nhiét 6 trong phong trong thoi gian 3 gid, sau d6 duoc pha lodng bang DCM, rira
béng nuéc va nude mudi. Lép hitu co duge lam khd trén NazS04, loc va c6. Can dugc tinh
ché theo phuong phap sic ky nhanh trén cot silicagel rira giai bang EtOAc trong DCM (0%
dén 20%) dé tao ra san phdm mong mubn. Theo tinh todn theo phuong phdp LC-MS cho
C29H41N404 (M+H)": m/z = 509,3; theo thir nghiém 509,3.

Bude 5: Alyl ({1-[3-(xyanometyl)azetidin-3 -yl]piperidin-4-yl}metyl)(trans-2-phenylxyclopr-

[ H
e

s

Dung dich hydroclorua 4,0M trong dioxan (0,5ml, 2mmol) dugc bd sung vao dung

opyl)carbamat

‘dich chira tert-butyl 3-(4-{[[(alyloxy)carbonyl] (trans-2-phenylxyclopropyl)amino]metyl} pi-
peridin-1-y1)-3-(xyanometyl)azetidin-1-carboxylat (100,0mg, 0,1966mmol) trong DCM
(0,5ml). Hn hop thu dugc dugc khudy & nhiét d trong phong trong thoi gian 30 phut, sau
d6 duge cb. Can dugc sit dung & budce tiép theo khong cAn tinh ché thém. Theo tinh toan theo
phuong phép LC-MS cho C24H33N4O2 (M+H)": m/z = 409,3; theo thir nghiém 409,3.

Buéc 6: [3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl}piperidin—1-yl)azetidin-3-y1]axeto-
nitril

Hbn hop gbm alyl ({1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl} metyl)(trans-2-
phenylxyclopropyl)carbamat (30,1mg, 0,0736mmol), tetrakis(triphenylphosphin)paladi(0)
(8,5mg, 0,0074mmol) va N,N-dietylamin (0,0761ml, 0,736mmol) trong THF (1,0ml) dugc
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khudy & 85°C trong thoi gian 2 gi¢r trong khi quyén nito sau d6 dwgc gidm nhiét do dén nhiét
dd trong phong va loc. Dich loc dugce tinh ché theo phuong phép sic ky long hiéu sut cao
didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong muén & dang mubi
TFA. Theo tinh to4n theo phuong phap LC-MS cho CaoHaoNs (M+H)": m/z = 325,2; theo thir
nghiém 325,3.

Vidu 34
2-[3-(Xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yI) azetidin-

3
Z N
-
N" N
Ve
o
Budc 1: Al ({1 -[3-(xyanometyl)-1-(3-xyanopyridin-2-yl)azetidin-3-yl [piperidin-4-yl}metyl)-
b
Lo
N
3 N
o
o

DIEA (43ul, 0,24mmol) dugc bd sung vao dung dich chira alyl ({1-[3-(xyanometyl)-

1-yl]nicotinonitril

(trans-2-phenylxyclopropyl)carbamat

azetidin-3-yl]piperidin-4-yl}metyl)(trans-2-phenylxyclopropyl)carbamat (25,0mg,
0,0612mmol, didu ché duoc nhu di md ta trong Vi du 33, Bude 5) va 2-flonicotinonitril
(15mg, 0,12mmol) trong NMP (0,6ml). Hbn hop phéan ung nay duoc khudy & 120°C trong
thoi gian 2 gio, sau d6 dugce gidm nhi¢t do dén nhiét @6 trong phong va pha loding bing
metylen clorua. Sau do, hdn hop nay duge rira bing dung dich NaHCO3 bdo hoa, nudc va
nuée mudi. Lép hitu co duge 1am khd trén NazSOs, loc va ¢b. Can dugc st dung & budce tiép
theo khong cén tinh ché thém. Theo tinh todn theo phuwong phap LC-MS cho C30H3sNeO2
(M+H)": m/z = 511,3; theo thit nghiém 511,3.
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Budce 2: 2-[3-(Xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-1-yl]nicotinonitril

San phim tho thu dwge & budc 1 dwge hoa tan trong THF (0,5ml) va sau d6
dietylamin (60ul), tiép theo 13 Pd(PPhs)s (10mg) duoc bd sung vao. Vit chira dung hdn hop
thu dwoc dugc rit chan khong, sau d6 duge nap nito va khudy & 80°C trong thoi gian 2 gid.
Hbn hop nay dwoc giam nhiét o dén nhiét do trong phong, loc sau d6 duge tinh ché theo
phuong phép sic ky 16ng higu suét cao didu ché (d6 pH =2, axetonitril/nuéc+TFA) dé tao ra
san phdm mong muén ¢ dang mudi TFA. Theo tinh todn theo phuong phap LC-MS cho
CasH31Ng (M+H)": m/z = 427,3; theo thir nghiém 427,3.

Vidu35
4-[3-(Xyanometyl)-3-(4-{[(¢trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-
1-yl]-2,5-diflo-N-isopropylbenzamit

*

Hop chét nay dugc diéu ché biang cach 4p dung céc quy trinh tuong tw nhu da dwgc
" bdc 16 trong quy trinh téng hop hop chit theo Vi du 34, trong d6 2,4,5-triflo-N-isopropyl-
benzamit thay cho 2-flonicotinonitril & buéc 1. Theo tinh toan theo phuong phap LC-MS cho
C30H3sF2NsO (M+H)": m/z = 522,3; theo thit nghiém 522,4.

Vidu 36
{3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-1-[3-(triflometyl)pyridin-2-

7
For N
FF N
WN
H\)/\)\l

e
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Hop chit nay dugc didu ché bang céach ap dung cic quy trinh tvong ty nhu da duoc
bdc 10 trong quy trinh tdng hop hop chit theo Vi du 34 trong d6 2-flo-3-(triflometyl)pyridin
thay cho 2-flonicotinonitril & buéc 1. Theo tinh todn theo phwong phép LC-MS cho
Ca6H31F3Ns (M+H)*: m/z = 470,3; theo thir nghi¢m 470,2.

Vidu 37
{3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-y1)-1- [5-(triflometyl)pyridin-2-
yl]azetidin-3-yl}axetonitril

FEF

7
N

N
ye
©/A/N
Hop chét nay duge didu ché bing cach ap dung céc quy trinh twong tw nhu da duoc
boc 10 trong quy trinh tbng hop hop chét theo Vi du 34 trong d6 2-flo-5-(triflometyl)pyridin
thay cho 2-flonicotinonitril & budc 1. Theo tinh toén theo phuong phdp LC-MS cho

CasH31F3Ns (M+H)*: m/z = 470,3; theo thir nghiém 470,2.

Vidu 38
2-clo-6-[3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1 -yDa-

WN
o

zetidin-1-yl]benzonitril

Hop chét nay dugc didu ché b%ng cach 4p dung céc quy trinh twong tu nhu da duoc
bdc 16 trong quy trinh tdng hop hop chét theo Vi du 34 trong d6 2-clo-6-flobenzonitril thay
cho 2-flonicotinonitril & buéc 1. Theo tinh toan theo phuwong phap LC-MS cho C27H31CINs |
(M+H)": m/z = 460,2; theo thir nghiém 460,1.
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Vidu 39
2-[3-(Xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-

%xZJ)gN
™

1-yl]benzonitril

Hop chét nay dugc diéu ché biang cach 4p dung céc quy trinh tuong tw nhu da duge
boc 10 trong quy trinh téng hop hop chit theo Vi du 34 trong d6 2-flobenzonitril thay cho 2-
flonicotinonitril & buéc 1. Theo tinh todn theo phuwong phap LC-MS cho Cz7H3:Ns (M+H)*:
m/z = 426,3; theo thir nghiém 426,3.

Vidu 40
4-[3-(Xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino|metyl} piperidin-1-yl)azetidin-
1-yl]benzonitril

o~

Hop chéit nay dugc didu ché bang cach 4p dung céc quy trinh twong ty nhu da duoc
boc 16 trong quy trinh tdng hop hop chét theo Vi du 34 trong d6 2-flobenzonitril thay cho 4-
flonicotinonitril & budc 1. Theo tinh toan theo phwong phdp LC-MS cho Ca7H3Ns (M+H)™:
m/z = 426,3; theo thir nghiém 426,3.

Vidu4l

Metyl 3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-

azetidin-1-carboxylat
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Metyl clorofomat (7,6pl, 0,098mmol) dugc bd sung vao dung dich chua alyl ({1-[3-
(xyanometyl)azetidin-3-yl]piperidin-4-yl }metyl)(trans-2-phenylxyclopropyl)carbamat
(20,0mg, 0,0490mmol, diéu ché dugc nhu d& mb ta trong Vi du 33, Budc 5) va trietylamin
(27pl, 0,20mmol) trong DCM (0,5ml) & 0°C. Hbn horp thu dwoc duge khudy trong thoi gian
30 phit ¢ 0°C, sau d6 dugc pha lodng bang DCM, va rira bang dung dich NaHCOj3 bio hoa,
nuée va nude mubi. Lép hitu co duge 1am khd trén NapSOs, loc va c6. Cén dugc hoa tan
trong THF (0,5ml) va sau dé dietylamin (60pl), tiép theo 12 Pd(PPhs)s (10mg) dugc bd sung
vio. Vit dung chita hdn hop thu dwge dwgc rut chan khdng, sau d6 dwoc nap nito va hon hop
nay dugc khqu & 80°C trong thoi gian 2 gid. Hdn hop nay duge gidm nhiét 46 dén nhiét d6
trong phong, loc sau d6 duoc tinh ché theo phuong phap séc ky long hiéu suét cao diéu ché
(86 pH =2, axetonitril/nuéc+TFA) d8 tao ra san phidm mong mudn & dang mudi TFA. Theo
tinh toan theo phuong phép LC-MS cho C22H31N4O2 (M+H)™: m/z = 383,2; theo thir nghiém
383,3.

Vidu42
3-(Xyanometyl)-N-(2,4-diflorophenyl)-3-(4-{ [(trans-2-phenylxyclopropyl)amino]metyl} p-

OY“%}F
N
//N
QAHQQ/

iperidin-1-yl)azetidin-1-carboxamit

Hop chét nay dugc didu ché bing cach 4p dung céc quy trinh tuong tu nhur dd duoc
boc 10 trong quy trinh tbng hop hop chét theo Vi du 41 trong d6 2,4-diflo-1-isoxyanatobenzen
thay cho metyl clorofomat. Theo tinh toén theo phwong phap LC-MS cho Cz7H32F2NsO
(M-+H)*: m/z = 480,3; theo thir nghiém 480,3.

Vidu43
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N-(3-clo-2-florophenyl)-3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl } -

O%r“%jc |
N
QAHQWN

piperidin-1-yl)azetidin-1-carboxamit

| Hop chéit nay duogc didu ché bing cach 4p dung cic quy trinh twong ty nhu d3 duoc

boc 16 trong quy trinh tbng hop hop chét theo Vi du 41 trong d6 1-clo-2-flo-3-isoxyanato-
benzen thay chol metyl clorofomat. Theo tinh todn theo phuong phdp LC-MS cho
C27H32CIFNsO (M+H)": m/z = 496,2; theo thir nghiém 496,2.

Vi du 44
[1-(3,5-diflobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-3-yl]axetonitril

F

OYO
N F

i
©/A/N
Hop chét nay dugc diéu ché bang cach ap dung quy trinh twong tu nhu cac quy trinh
d3 duoc boc 16 trong quy trinh tdng hop hop chét theo Vi du 41 trong d6 3,5-diflobenzoyl

clorua thay cho metyl clorofomat. Theo tinh todn theo phuong phidp LC-MS cho
C27H31F2N4O (M+H)™: m/z = 465,2; theo thir nghi¢ém 465,2.

Vidu 45

[1-Benzoyl-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3 -yl]a-

xetonitril
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OYQ
N
ye
©A/N
Hop chét nay dugc diéu ché bing cach ap dung cac quy trinh tuong ty nhu d3 duoc
boc 16 trong quy trinh tdng hop hop chét theo Vi du 41 trong d6 benzoyl clorua thay cho
metyl clorofomat. Theo tinh toan theo phuong phap LC-MS cho C27H33N4O (M+H)™: m/z =

429.3; theo thir nghiém 429,2.

Vi du 46
[1-(2-Flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-

O.§NF Z 7
NS
o

yl]axetonitril

Hop chét nay dugc didu ché bing cach 4p dung cic quy trinh twong ty nhu da duge
boc 16 trong quy trinh tdng hop hop chét theo Vi du 41 trong d6 2-flobenzoyl clorua thay cho
metyl clorofomat. Theo tinh toén theo phuong phap LC-MS cho Cz7H32FN4O (M+H)": m/z =
447,3; theo thir nghiém 447,3.

Vidu47
[1-(3-Flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino|metyl} piperidin-1-yl)azetidin-3-
yl]axetonitril
F
OYO
N
2N
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Hop chét na‘ly‘ duge didu ché bing cach 4p dung céc quy trinh tuong ty nhu d3 duge
boc 16 trong quy trinh tng hop hop chét theo Vi du 41 trong d6 3-flobenzoyl clorua thay cho
metyl clorofomat. Theo tinh toén theo phuong phap LC-MS cho Ca7H3FN4O (M+H)": m/z =
447,3; theo thlr nghiém 447,3.

Vidu48
[1-(4-Flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)aminoJmetyl} piperidin-1-yl)azetidin-3-

o.QN { 7":
o

yl]axetonitril

Hop chét nay dwoc didu ché bing cach 4p dung céc quy trinh twong tw nhu da dugc
boc 16 trong quy trinh téng hop hop chét theo Vi du 41 trong d6 4-flobenzoyl clorua thay cho
metyl clorofomat. Theo tinh todn theo phuong phap LC-MS cho C27H3:FNsO (M+H)": m/z =
447,3; theo thir nghiém 447,3.

Vidu49
[1-Metyl-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl]-

axetonitril

glil&///N
™

Formaldehyt 7,0M trong nudc (2,7ul, 0,019mmol) duoc bd sung vao dung dich chira
alyl ({1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}metyl)(trans-2-phenylxyclopropyl)-
carbamat (20,0mg, 0,0490mmol, didu ché duoc nhu dd mé ta trong Vi du 33, Bude 5) trong
DCM (0,5ml). H3n hgp thu duge duge khudy & nhiét d9 trong phong trong thoi gian 1 gio,
sau d6 natri triaxetoxybohydrua (16mg, 0,076mmol) duoc bd sung vao. Hon hop phan ung
nay duoc khudy trong thoi gian 1 gid nita & nhiét d9 trong phong sau d6 dugc pha loang bing
DCM, va rira bang dung dich NaHCO3 bdo hoa, nude va nudc mudi. Lép hitu co duge 1am

khé6 trén NaxSO4, sau d6 duge loc va ¢d. Cin dugc hoa tan trong THF (0,5ml) va sau d6
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dietyl amin (60ul), tiép theo 13 bd sung Pd(PPhs)s (10mg) duge bd sung vao. Vat dung chira
hdn hop nay duoc rit chin khdng, sau d6 dugc nap nito, tiép d6 hdn hop nay duge khudy &
80°C trong thoi gian 2 gid. Hon hop nay duge giam nhiét do dén nhiét do trong phong, loc
sau d6 dugc tinh ché theo phuong phép sic ky long hidu sudt cao didu ché (d6 pH =2,
axetonitril/nuéc+TFA) @& tao ra san phdm mong mubn & dang mudi TFA. Theo tinh toén

theo phwong phap LC-MS cho Ca:1H31Ng (M+H)™: m/z = 339,3; theo thir nghiém 339,3.

Vidu 50
Axit [3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl]axetic

H
N

KA
©/A/N
Budc 1: tert-butyl 3-(2-tert-butoxy-2-oxoetyliden)azetidin-I—carboxylat

3T

o~

7 0
Kali tert-butoxit 1,0M trong THF (4,6ml, 4,6mmol) dugc bd sung vao dung dich chira
tert-butyl (dietoxyphosphoryl)axetat (do Aldrich cung cép, ma sb san phdm #348333: 1,1g,
4,6mmol) trong THF (15ml) & 0°C. H8n hop thu dugc duge ning nhiét do 1én dén nhiét d6
trong phong va khudy trong théi gian 30 phut. Hbn hop phan tmg nay dugc 1am lanh dén 0°C,
sau dé dung dich chira tert-butyl 3-oxoazetidin-1-carboxylat (do Aldrich cung cAp, ma sb san
phim #696315: 0,6g, 4mmol) trong THF (5ml) dugc bb sung vao. Hon hop nay dugc ning
nhiét d6 1én dén nhiét do trong phong, khudy qua dém, sau d6 duoc pha lodng bang etyl
axetat, va rira bang dung dich NaHCOs bio hoa, nudc va nude mudi. Lép hitu co dwgc 1am
kho trén Na;SOq, loc va ¢d. Can duge tinh ché theo phuong phap sic ky nhanh trén cot
silicagel rira giai bing EtOAc trong hexan (0% dén 20%) @8 tao ra san phdm mong mudn.
Theo tinh todn theo phuong phip LC-MS cho CsHsNOs (M-2'Bu+3H)™: m/z = 158,0; theo

thir nghiém 158,1.

Budc 2: Tert-butyl 3-(4-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl} pipe-
ridin-1-yl)-3-(2-tert-butoxy-2-oxoetyl)azetidin-1-carboxylat
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(7%
QI K

@/&

DBU (10ul, 0,08mmol) dugc bb sung vao dung dich chira alyl (¢rans-2-phenylxyclo-
propyl)(piperidin-4-ylmetyl)carbamat (80,0mg, 0,254mmol, didu ché duoc nhu d3 mod ta
trong Vi du 33, Buéc 3) va tert-butyl 3-(2-tert-butoxy-2-oxoetyliden)azetidin-1-carboxylat
(82mg, 0,30mmol) trong axetonitril (0,5ml). Hn hop thu duoc duge khudy & 65°C qua dém,
sau d6 duogc giam nhiét d9 dén nhiét do trong phong, pha lodng bing DCM, rira bing nudc va
nuéc mudi. Lop hitu co duge 1am khod trén NaxSOs, loc va 6. Cin duge tinh ché theo
phuong phép séc ky nhanh trén cdt silicagel rira giai bing EtOAc trong hexan (0% dén 30%)
dé tao ra san phim mong mubn. Theo tinh todn theo phuong phap LC-MS cho C33HsoN3Os
(M+H)": m/z = 584,4; theo thir nghi¢m 584,3.

Budc 3: Axit [3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl]
axetic

Tetrakis(triphenylphosphin)paladi(0) (8,5mg) duoc bd sung vao hdn hop gbdm tert-
butyl 3-(4-{[[(alyloxy)carbonyl](¢rans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-3-
(2-tert-butoxy-2-oxoetyl)azetidin-1-carboxylat  (43,0mg, 0,0736mmol) va dietylamin
(0,0761ml, 0,736mmol) trong THF (1,0ml). V4t dung chira hdn hop thu dugc duge rut chan
khong sau d6 duoc nap nito va hén hop nay dugc khudy & 85°C trong thoi gian 2 gio. Hon
hop nay dugc giam nhi¢t do dén nhiét do trong phong, tiép d6 dugc cd. Cin dugc hoa tan
trong CH,Cl; (0,5ml), sau d6 TFA (0,5ml) dugc bb sung vao. Hon hop thu duoc duge khudy
& nhiét @6 trong phong trong thoi gian 3 gio, tiép d6 dugc cd. Cin duoc hoa tan trong
axetonitril sau d6 duoc tinh ché theo phwong phap séc ky 16ng hiéu sut cao diéu ché (46 pH
=2, axetonitril/nudc+TFA) @8 tao ra san phAm mong mudn & dang mudi TFA. Theo tinh to4n

theo phuong phap LC-MS cho C20H30N30:2 (M+H)": m/z = 344,2; theo thir nghiém 344,2.
Vidu 51

N-Metyl-2-(3-(4-((trans-2-phenylxyclopropylamino)metyl)piperidin-1-yl)azetidin-3-yl)-

axetamit
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Bude 1: Axit [3-(4-{[[(alyloxy)carbonyl](trans-2-phenylxyclopropyl)amino]metyl} piperidin-
1-yl)-1-(tert-butoxycarbonyl)azetidin-3-yl]axetic

e
X,

@(a

TFA (1,0ml) dugc bd sung vao dung dich chira tert-butyl 3-(4-{[[(alyloxy)carbonyl]-
| (trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-3-(2-tert-butoxy-2-oxoetyl)azetidin-
1-carboxylat (0,10g, 0,17mmol, didu ché duoc nhu di md ta trong Vi du 50, Bude 2) trong
DCM (1,0ml). Hon hgp thu dugc duge khudy & nhiét d9 trong phong trong thoi gian 5 gid,
tiép d6 dwoc co. Cin dugc hda tan trong THF (4ml)/nuéc (1ml), sau d6 di-tert-butyldi-
cacbonat (56mg, 0,26mmol) va natri cacbonat (73mg, 0,68mmol) dugc bd sung vao. Hén hop
phan ing nay dugc khudy & nhiét do trong phong qua dém, sau d6 dugc pha lodng bang nudc
va chiét bing dietyl ete. Tiép d6, pha nuéc dugce axit hoa béng cach bd sung dung dich HCI
IN lanh vao va sau d6 dugc chiét bing etyl axetat. Cac chiét phdm két hop dugc rira bing
nude mudi, 1am khé trén NaxSO4, sau d6 duge cd. Can duge st dung & bude tiép theo khong
cin tinh ché thém. Theo tinh toan theo phwong phép LC-MS cho C9H4oN30s (M+H)": m/z =
528,3; theo thir nghiém 528,3. '

Budce 2: Tert-butyl 3-(4-(((alyloxycarbonyl)(trans-2-phenylxyclopropyl)amino)metyl)piperidi-
n-1-yl)-3-(2-(metylamino)-2-oxoetyl)azetidin-1-carboxylat

§ 7T,
O\']\T\O/O\l N/
©A

Metylamin 2,0M trong THF (0,4ml, 0,7mmol), tiép theo 1a trietylamin (36,6pl,
0,263mmol) dwoc bd sung vao dung dich chira axit [3-(4-{[[(alyloxy)carbonyl](trans-2-
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phenylxyclopropyl)amino]metyl}piperidin-1-yl)-1-(tert-butoxycarbonyl)azetidin—3-yl] axetic
(20,0mg, 0,0379mmol) va BOP (27mg, 0,060mmol) trong DMF (0,9ml). Hon hop thu duge
dugc khudy & nhiét do trong phong trong thoi gian 1 gio, sau d6 dugc pha lodng bang EtOAc,
va rira bang dung dich NaHCOj3 bdo hoa, nuéc va nude mudi. Lép hitu co duge 1am kho trén
NazS0s, loc va ¢b. Can dugce sir dung & budc tiép theo khong can tinh ché thém. Theo tinh
toan theo phuwong phap LC-MS cho C3oHasN4Os (M+H)": m/z = 541,3; theo thir nghiém
541,3.

Bude 3: N-metyl-2-(3-(4-((trans-2-phenylxyclopropylamino)metyl)piperidin-1-yl)azetidin-3-
yl)axetamit

San phim tho thu dugc theo buéc 2 dwgc hoa tan trong THF (1,0ml), sau do
Pd(PPh3)4 (10,0mg) duoc bd sung vao, tiép theo 14 bd sung dietylamin (0,1ml) vao. Vat dyng
chtra hdn hop nay duoc rit chin khong sau d6 dwoc nap lai nito va hén hop nay dugc khudy
& 80°C trong thoi gian 2 gid. HOn hop phan img ndy duoc gidm nhiét dd dén nhiét d6 trong
phong, sau d6 duogc cd. Can dugce hoa tan trong CH2Clz (0,5ml), sau d6 TFA (0,5ml) dugc bd
sung vao. Hon hgp nay duoc khudy & nhiét 6 trong phong trong thoi gian 1 gid, sau d6 dugc
¢d. Can duoc hoa tan trong axetonitril, tiép d6 dugc tinh ché theo phwong phap sic ky long
hiéu suét cao didu ché (46 pH =2, axetonitril/nu6c+TFA) dé tao ra san phdm mong mubn &
dang mudi TFA. Theo tinh toén theo phuong phip LC-MS cho C21H33N4O M+H)": m/z =
357,3; theo thir nghi¢ém 357,3.

Vidu52
N, N-dimetyl-2-(3-(4-((trans-2-phenylxyclopropylamino)metyl)piperidin-1 -yl)azetidin-3-yl)-

" axetamit

Hop chét nay duoc didu ché bing cach 4p dung cac quy trinh twong tu nhu d& duge
boc 16 trong quy trinh tbng hop hop chét theo Vi du 51, trong d6 N, N-dimetylamin thay cho
metylamin & budc 2. Theo tinh toén theo phuong phap LC-MS cho C22H3sN4O (M+H)": m/z
= 371,3; theo thir nghiém 371,3.
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ViduS53
Axit {1-[4-(4-flobenzyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino} metyl)piperidin-1-yl]-
xyclobutyl}axetic

Budc 1: 1-tert-butyl 4-metyl 4-(4-flobenzyl)piperidin-1,4-dicarboxylat
\ 0O
O

NBoc
F

n-Butyllithi (2,5M trong hexan, 14ml, 35mmol) dugc bb sung vao dung dich chira
N,N-diisopropylamin (4,9ml, 35mmol) trong tetrahydrofuran (80ml) & -78°C. Hén hop thu
duoc duoc ning nhiét d6 1én dén -20°C va khudy trong thoi gian 10 phit, sau d6 duge 1am
lanh dn -78°C va dung dich chita 1-tert-butyl 4-metyl piperidin—1,4-dicarb0xylat (do
AstaTech cung cip, ma sb san phim #B56857: 6,08g, 25,0mmol) trong THF (10ml) duge bd
sung tir tir vao. HOn hop phéan tng tir tir dugc tdng nhiét do dén -40°C va khudy trong thoi
gian 1 gid. Sau d6, hdn hop ndy duge lam lanh dén -78°C va a-bromo-4-flotoluen (4,9ml,
40mmol) duoc bd sung vao. Hon hop phin Gng nay dugc khudy & —78°C trong thoi gian 1
gio, sau d6 dugc toi bang dung dich NH4Cl bdo hoa, 1am 4m dén nhiét d6 trong phong va pha
lodng bing etyl ete. Sau d6, hdn hgp nay dugc ria bing nude, nude mudi, 1am kho trén
NaS0q4, loc va ¢d. Can duogce tinh ché theo phwong phap séc ky nhanh trén cét silicagel rira
giai bang EtOAc trong hexan (0% dén 20%) d8 tao ra san phdm mong mubn (6,5g, 74%).
Theo tinh toan theo phwong phap LC-MS cho Ci1sH19FNO4 (M-Bu+2H)": m/z = 296,1; theo
thir nghiém 296, 1.

Budc 2: Tert-butyl 4-(4-flobenzyl)-4-(hydroxymetyl)piperidin-1-carboxylat

HO
NBoc
F

LiAlHs (1M trong THF, 24ml, 24mmol) dugc bb sung tir tir vao dung dich chira 1-
tert-butyl 4-metyl 4-(4-flobenzyl)piperidin-1,4-dicarboxylat (6,5g, 18mmol) trong tetrahydro-
furan (90ml) & 0°C. Hdn hop thu duge duge khudy & 0°C trong thoi gian 30 phut, sau d6
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nude (0,9ml), tiép theo 1a NaOH (15% trong luong trong nuéc, 0,9ml) va nuée (0,9ml) dugce
bd sung vao. H8n hop nay duoc khudy trong thoi gian 20 phut sau d6 dwgc loc va rira bing
THF. Dich loc dugc cb va cin (5,88, 97%) duge st dung & budc tiép theo khong can tinh ché
thém. Theo tinh toan theo phuong phap LC-MS cho Ci14H19FNO3 (M-Bu+2H)": m/z = 268,1;
theo thir nghiém 268, 1.

Budce 3: Tert-butyl 4-(4-flobenzyl)-4-formylpiperidin-1-carboxylat

O_
NBoc
F

Dung dich chira dimetyl sulfoxit (4,3ml, 60mmol) trong metylen clorua (6ml) dwoc bd
sung vao dung dich chira oxalyl clorua (2,6ml, 30mmol) trong metylen clorua ¢ -78°C trong
thoi gian 10 phit va sau d6 hdn hop thu dwoc dwoc nang nhiét d9 1én dén -60°C trong thoi
gian 25 phat. Dung dich cha tert-butyl 4-(4-flobenzyl)-4-(hydroxymetyl)piperidin-1-
carboxylat (5,2g, 16mmol) trong metylen clorua (6ml) dugc bd sung tir tir va sau d6 duoc
néng nhiét d6 1én dén -45°C trong thdi gian 30 phut. Sau d6, N,N-diisopropyletylamin (21ml,
120mmol) dwoc bd sung vao va hdn hop nay dugc ning nhiét d6 1én dén 0°C trong thoi gian
15 phiat. Hn hop nay duge rét vao dung dich nude HCI IN lanh va sau d6 duge chiét bang
etyl ete. Cac chiét phim Kkét hop dugc lam khd trén NazSOs, loc va ¢d. Céan dugc tinh ché
theo phuong phap séc ky nhanh trén cot silicagel rira giai bing EtOAc trong hexan (0% dén
20%) dé tao ra san phdm mong mudn (4,3g, 83%). Theo tinh toan theo phuong phap LC-MS
- cho C14H17FNO3 (M-Bu+2H)": m/z = 266,1; theo thit nghiém 266,1.

Budc 4: Tert-butyl 4-(4-flobenzyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino } metyl)
piperidin-1-carboxylat

NBoc

o
F

Axit axetic (1,1ml, 20mmol) dugc bd sung vio dung dich chira tert-butyl 4-(4-floben-
zyl)-4-formylpiperidin-1-carboxylat (4,2g, 13mmol) va (IR, 2S)-2-phenylxyclopropanamin
(1,96g, 14,7mmol) (diéu ché duoc bang cach 4p dung cac quy trinh nhu da duge boc 16 trong
tai lidu: Bioorg. Med. Chem. Lett., 2011, 21, 4429) trong 1,2-dicloetan (50ml). Hdn hop thu

duge duge khudy & nhiét d6 trong phong trong thoi gian 2 gid, sau d6 natri triaxetoxybo-
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hydrua (5,7g, 27mmol) dugc bd sung vao. Hon hop phan ting niy dugc khudy & nhiét do
trong phong trong thoi gian 5 gio, sau d6 dugc pha lodng béng metylen clorua, rira bing dung
dich nuédc NaOH 1N, nudc va nude mudi. Lép hitu co duge 1am khd trén NapSOs, loc va cd.
Cin duoc tinh ché theo phuong phép sic ky nhanh trén cot silicagel rira giai bing MeOH
trong DCM (0% &én 6%) d8 tao ra san phdm mong mudn (5,0g, 87%). Theo tinh toan theo
phuong phéap LC-MS cho Ca7H36FN202 (M+H)": m/z = 439,3; theo thir nghiém 439,2.

Budc 5: Tert-butyl 4-(4-flobenzyl)-4-{[(1R,2S)-2-phenylxyclopropyl-(trifloaxetyl)amino]-
metyl}piperidin-1-carboxylat

F3CYO NBoc
\A»N

© F

Trifloaxetic anhydrit (2,08ml, 14,7mmol) duoc bd sung vao dung dich chira tert-butyl
4-(4-flobenzyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino } metyl)piperidin-1-carboxylat (4,3g,
9,8mmol) va N,N-diisopropyletylamin (4,3ml, 24mmol) trong metylen clorua (40ml) & 0°C.
Hbn hop thu duge duge khudy & 0°C trong thoi gian 1 gid, sau d6 dugc pha lodng bing ete va
rira bing dung dich HCI 1N, nuéc va nudce mubdi. L6p hitu co duge 1am khé trén Na;SO4, loc
va ¢b. Cin duge tinh ché theo phuong phép sic ky nhanh trén cot silicagel rira giai bang
EtOAc trong hexan (0% dén 30%) d tao ra san phim mong mudn (4,6g, 88%). Theo tinh
todn theo phuong phap LC-MS cho CysHz27FsN203 (M-Bu+2H)": m/z = 479,2; theo thu
nghiém 479,2.

Budc 6: 2,2,2-triflo-N-{[4-(4-flobenzyl)piperidin-4-yl|metyl } -N-[(1R,2S)-2-phenylxyclopro-
pyl]axetamit

F3CYO \H
AW

© F

Hydroclorua (4M trong 1,4-dioxan, 20ml, 80mmol) duogc bd sung vao dung dich chira
tert-butyl 4-(4-flobenzyl)-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)Jamino]metyl}-
piperidin-1-carboxylat (4,6g, 8,6mmol) trong metylen clorua (6ml). Hon hop thu duogc duoc

khudy & nhiét 46 trong phong trong thoi gian 30 phut, sau d6 dugc cd. Cin duoc st dung &
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budce tiép theo khong can tinh ché thém. Theo tinh to4n theo phuwong phip LC-MS cho
C24H27F4N20 (M+H)": m/z = 435,2; theo thir nghiém 435,2.

Budc 7: Tert-butyl xyclobutylidenaxetat

EK\/COztBu

Tert-butyl (dietoxyphosphoryl)axetat (6,8g, 27mmol) duoc bd sung vao huyén phu
chtra natri hydrua (1,2g, 30mmol) trong tetrahydrofuran (20ml) & 0°C. Hdn hop thu duge
dugc khudy & nhiét d6 trong phong trong thoi gian 30 phit, sau d6 xyclobutanon (1,0g,
14mmol) duoc bd sung vao. Hdn hop nay dugce khudy & nhiét d6 trong phong trong thdi gian
2 gio, tiép d6 dugce t6i bang dung dich nwréc NaHCO3 bdo hoa va chiét bang etyl axetat. Céc
chiét phém két hop duoc rira be"mg nude mudi, 1am kho trén NaySOq, loc, sau d6 dugc cd. Cin
duoc tinh ché theo phuong phép sic ky nhanh trén cdt silicagel rira gii bang EtOAc trong
hexan (0% dén 10%) d& tao ra san phdm mong muén (2,0g, 84%). 'H NMR (400MHz, CDCls)
85,50 — 5,46 (m, 1H), 3,14 — 3,05 (m, 2H), 2,84 — 2,76 (m, 2H), 2,11 - 2,02 (m, 2H), 1,46 (s,
9H).

Bude 8: Tert-butyl [1 -(4-(4-ﬂobenzyl)-4-{ [[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amin-
o]metyl}piperidin-1-yl)xyclobutyl]axetat

F3C_O Q)Oj\ )<
\f N 0
“\\A/N

®

1,8-diazabixyclo[5.4.0Jundec-7-en (57ul, 0,38mmol) dugc bd sung vao hdn hop gdm
2,2,2-triflo-N-{[4-(4-flobenzyl)piperidin-4-ylJmetyl}-N-[(1R,25)-2-phenylxyclopropyl Jaxet-
amit (Budc 6: 110mg, 0,25mmol) va tert-butyl xyclobutylidenaxetat (64mg, 0,38mmol) trong

F

axetonitril (0,6ml, 10mmol). Hén hop thu dugc duge khudy & 65°C trong thoi gian 3 ngay,
sau do dugc giam nhiét 4o dén nhiét d6 trong phong va cd. Cin dugc tinh ché theo phuong
phép sic ky nhanh trén cdt silicagel rira giai bang EtOAc trong hexan (0% dén 20%) dé tao ra
san phim moﬁg mudn (90mg, 59%). Theo tinh toan theo phwong phdp LC-MS cho
C34H43FsN203 (M+H)"™: m/z = 603,3; theo thir nghiém 603,3.
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Budc 9: Axit {1-[4-(4-ﬂobenzy1)-4-({ [(1R,28)-2-phenylxyclopropyl]amino}metyl)piperidin-
1-yl]xyclobutyl} axetic

Axit trifloaxetic (0,5ml) duoc bd sung vao dung dich chita tert-butyl [1-(4-(4-flo-
benzyl)-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]metyl} piperidin-1-yl)xyclo-
butyl]axetat (22,0mg, 0,0364mmol) trong metylen clorua (0,5ml). Hdn hop nay dugc khudy &
nhiét d6 trong phong trong thodi gian 4 gid, sau d6 dugc cd. Cén dwoc hoa tan trong
THF/metanol (0,3/0,3ml) va tiép d6 NaOH (dung dich nuéc 1N, 1,0ml) dugc bd sung vio.
H&n hop nay dugc khudy & 40°C trong thoi gian 2 gid, sau d6 duge giam nhiét do dén nhiét
d6 trong phong va tinh ché theo phuong phép séc ky long hiéu sut cao didu ché (46 pH =2,
axetonitril/nudc+TFA) dé tao ra san phim mong muén & dang mubi TFA. Theo tinh todn

theo phuong phap LC-MS cho C2sH3sFN20, (M+H)": m/z = 451,3; theo thir nghi¢m 451,3.

Vidu 54

Axit  {1-[4-(metoxymetyl)-4-({[(1R,2S)-2-phenylxyclopropyl]Jamino} metyl)piperidin-1-yl]-
xyclobutyl}axetic

Bude 1: 1-tert-butyl 4-metyl 4-(metoxymetyl)piperidin-1,4-dicarboxylat

A/
O
\

Lithi diisopropylamit (2M trong THF, 5,8ml, 12mmol) dugc bd sung vao dung dich
chira 1-tert-butyl 4-metyl piperidin-1,4-dicarboxylat (do AstaTech cung cép, ma sb san phdm
#B56857: 2,43g, 10,0mmol) trong tetrahydrofuran (30ml) & -40°C. Hdn hop thu duge dugc
khudy & -40°C trong thdi gian 30 phut, sau d6 clometyl metyl ete (1,2ml, 16mmol) duogc bd
sung vao. Hon hop phén img nay dugc khudy & -40°C trong thoi gian 1 gid, sau d6 duoc toi
bing dung dich nuéc NH4Cl bio hoa va ning nhiét do 1én dén nhiét d6 trong phong. Hon hop
nay dugc pha lodng bang etyl axetat, rira bang dung dich nuéc NaHCO; béo hoa, nudce va
nude mudi. Lop hitu co duge 1am kho trén NaxSOs, loc va c6. Nguyén liéu thd duoc tinh ché

theo phuong phép séc ky nhanh trén cdt silicagel (EtOAc 0% dén 20% trong hexan) dé tao ra
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san phidm mong mubdn (2,6g, 90%). Theo tinh toan theo phuong phap LC-MS cho CoHisNO3
(M-BoC+2H)": m/z = 188,1; theo thir nghi¢m 188,1.

Budc 2: Tert-butyl 4-(hydroxymetyl)-4-(metoxymetyl)piperidin-1-carboxylat

OH
BocN
(0]

\

LiAlHs4 (1M trong THF, 10ml, 10mmol) dugce bd sung tir tir vio dung dich chira 1-
tert-butyl 4-metyl‘4-(metoxymetyl)piperidin—1,4-dicarboxylat (2,3g, 8,0mmol) trong tetrahyd-
rofuran (40ml) & 0°C. Hdn hop thu dwoc dugc khudy & 0°C trong thoi gian 30 phut, sau d6
duge t6i bing bd sung nuée (0,1ml), NaOH (15% trong lugng trong nudce, 0,1ml) va nude
(0,1ml). Hdn hop nay dugc khudy trong thoi gian 10 phut sau d6 duge loc va rira bing THF.
Dich loc duoc ¢d va cidn duge st dung & budce tiép theo khéng cén tinh ché thém. Theo tinh
toan theo phuong phap LC-MS cho CoHi1sNOs (M-tBut+2H)": m/z = 204,1; theo thir nghi¢ém

204,1.

Buéc 3: Tert-butyl 4-formyl-4-(metoxymetyl)piperidin-1-carboxylat

=0
BocNi::>K<::
O

\

Dimetyl sulfoxit (1,7ml, 24mmol) trong metylen clorua (2ml) dugc bd sung vao dung
dich chira oxalyl clorua (1,0ml, 12mmol) trong metylen clorua (3ml) & -78°C trong thoi gian
10 phat. Hdn hop thu duge duge nang nhiét 46 1én dén -60°C trong thoi gian 25 phut, sau d6
dung dich chta tert-butyl 4-(hydroxymetyl)-4-(metoxymetyl)piperidin-1-carboxylat (1,6g,
6,0mmol) trong metylen clorua (5ml) dugc bd sung tir tir vao. HOn hop ndy dugc ning nhiét
d5 1én dén -45°C trong thoi gian 30 phit, sau d6 trietylamin (6,7ml, 48mmol) dugc bd sung
vao. H8n hop nay dwoc ning nhiét d6 1én dén 0°C trong thdi gian 15 phit. Sau d6, hdn hop
phan {mg nay dugc duge rét vao dung dich nuéc HCI 1N lanh va chiét bang dietyl ete. Céc
chiét phém Kkét hop duge 1am khd trén NazSOs, loc va ¢b. Cin duge tinh ché theo phuong
phap séc ky nhanh trén cdt silicagel rira giai bang EtOAc 0% dén 20% trong hexan dé tao ra
san phAm mong mudn (1,3g, 84%). Theo tinh toan theo phuong phép LC-MS cho CsHisNO»
(M-B°C+2H)*: m/z = 158,1; theo thir nghiém 158,1.

Budc 4: Tert-butyl 4-(metoxymetyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino } metyl)-

piperidin-1-carboxylat

-111-



30723

H NBoc
o

OMe
HOn hop gdm tert-butyl 4-formyl-4-(metoxymetyl)piperidin-1-carboxylat (1,3g,

5,0mmol), axit axetic (0,43ml, 7,5mmol) va (IR,2S)-2-phenylxyclopropanamin (699mg,

5,25mmol) trong 1,2-dicloetan (20ml) dugc khudy & nhiét d(}' trong phong trong thoi gian 1

gi®, sau d6 natri triaxetoxybohydrua (2,1g, 10mmol) duge bd sung vao. Hdn hop thu dugce

duge khudy & nhiét d6 trong phong trong thoi gian 2 gio, sau d6 duge pha lodng bing
metylen clorua, rira bing dung dich nuéc NaHCOj3 bdo hoa, nude va nude mubi. Lép hitu co
dugc 1am khd trén Na,SOs, loc va ¢6. Céan dugce tinh ché theo phuong phép séc ky nhanh trén
cot silicagel rira giai bing metanol 0% dén 8% trong DCM dé tao ra san phAm mong mudn
(1,7g, 91%). Theo tinh todn theo phuong phap LC-MS cho C22H3sN203 (M+H)*: m/z = 375,3;
theo thir nghiém 375,2.

Buée 5: .Tert-butyl 4-(metoxymetyl)-4-{[[(1R,2S)-2-phenylxyclopropyl]-(trifloaxetyl)amino-
Jmetyl}piperidin-1-carboxylat

FiC \fo NBoc
AN

© OMe

Trifloaxetic anhydrit (0,96ml, 6,8mmol) duoc bd sung vao dung dich chita tert-butyl
4-(metoxymetyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-carboxylat
(1,7g, 4,5mmol) va N,N-diisopropyletylamin (1,6ml, 9,Immol) trong metylen clorua (25ml)
& 0°C. Hon hop thu duge duge khudy & nhiét do trong phong trong thoi gian 1 git, sau d6
dugc pha lodng bing metylen clorua, rira bang dung dich nwéc NaHCOs bdo hoa, nude, va
nudc mubi. Lép hitu co duge 1am khd trén NaxSOs, loc va ¢6. Cin dugc tinh ché theo
phuong phép sic ky nhanh trén cft silicagel rira gii bing EtOAc 0% dén 20% trong hexan
dé tao ra san phdm mong mubn (1,8g, 84%). Theo tinh toan theo phuong phép LC-MS cho
C19H26F3N20, (M-BoC+2H)*: m/z = 371,2; theo thir nghi¢ém 371,1.

Budc 6: 2,2,2-triflo-N-{[4-(metoxymetyl)piperidin-4-ylJmetyl } -N-[(1R,2S)-2-phenylxyclopr-

opyl]axetamit
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F3CYO NH
\A/N\/p
© OMe

Hydroclotua 4,0M trong dioxan (7ml, 28mmol) dugc bd sung vao dung dich chtta
tert-butyl 4-(metoxymetyl)-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]metyl}-
piperidin-1-carboxylat (1,8g, 3,8mmol) trong metylen clorua (4ml). Hon hop thu duogc dugc
khudy & nhiét do trong phong trong thoi gian 30 phut, sau d6 dugc cd. Can duoc st dung &
bu’éc tiép theo khong cin tinh ché thém. Theo tinh todn theo phuong phip LC-MS cho
C1oH26F3N202 (M+H)*: m/z = 371,2; theo thir nghi¢ém 371,2.

Buéc 7: Metyl [1-(4-(metoxymetyl)-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]-
metyl}piperidin-1-yl)xyclobutyl]axetat

F3CYO NQ _CO,Me
“\\A/N\/E;
© OMe

1,8-diazabixyclo[5.4.0]undec-7-en (40pl, 0,26mmol) duge bd sung vao hdn hop gbm
2,2,2-triflo-N-{[4-(metoxymetyl)piperidin-4-ylJmetyl}-N-[(1R,28)-2-phenylxyclopropyl]-
axetamit (65mg,' 0,17mmol) va metyl xyclobutylidenaxetat (do SynChem cung chp, ma sb
san phim #SC-25429: 33mg, 0,26mmol) trong axetonitril (0,4ml). Hon hop thu duge duge
khudy & 65°C trong thoi gian 3 ngay, sau d6 dugc giam nhiét do dén nhiét d6 trong phong,
pha loéng béng metylen clorua, sau d6 dugc rira bang nuéc va nude mudi. Lép hitu co dugce
]am khd trén NazSOs, loc va ¢d. Cin dugc tinh ché theo phuong phap sic ky nhanh trén cdt
silicagel rira giai bang EtOAc 0% dén 50% trong hexan dé tao ra san phim mong mudn. Theo
tinh toan theo phwong phip LC-MS cho C¢H3sF3N204 (M+H)": m/z = 497,3; theo thi
nghiém 497,2.

Buéc 8: Axit {1-[4-(metoxymetyl)-4-({[(1R,2S)—2-phenylxyclopropyl]amino}metyl)
piperidin-1-yl]xyclobutyl} axetic

Dung dich NaOH IN (1ml) duge bd sung vao dung dich chtra metyl [1-(4-(metoxy-
metyl)-4-{[[(1R,2S)—2-phenylxyclopropyl](triﬂoaxetyl)amino]metyl}piperidin—l-yl)xyclobut-
yl]axetat (60,0mg, 0,12mmol) trong MeOH/THF (0,5/0,5ml). Hon hop thu dugc duge khudy
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& 40°C trong thoi gian 6 gid, sau d6 dugc gidm nhiét do dén nhiét do trong phong va tinh ché
theo phuong phap sic ky 16ng hiéu suét cao didu ché (d6 pH =2, axetonitril/nudc+TFA) dé
tao ra san phdm mong muén & dang mudi TFA. Theo tinh toén theo phuong phap LC-MS cho
Cx3H3sN203 (M+H)™: m/z = 387,3; theo thir nghiém 387,3.

Vidu55
Axit {1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-yl]xyclo-
butyl}axetic

Budc 1: Tert-butyl 4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]amino }metyl)piperidin-1-

carboxylat

Hdn hop gdm tert-butyl 4-formyl-4-metylpiperidin-1-carboxylat (do Synnovator cung
cAp, ma sb san phim #PBN2011767: 2,50g, 11,0mmol), axit axetic (0,94ml, 16mmol) va
(1R,2S)-2-phenylxyclopropanamin (1,54g, 11,5mmol) trong 1,2-dicloetan (40ml) duoc khudy
& nhiét d6 trong phong trong thdi gian 1 gid, sau d6 natri triaxetoxybohydrua (4,7g, 22mmol)
dugc bd sung vao. Hn hgp nay duge khudy & nhiét 6 trong phong trong thoi gian 2 gid, sau
d6 duoc pha lodng bang metylen clorua, rira bang dung dich NaHCOj3 béo hoa, nude va nudce
mudi. Lép hitu co dugce 1am kho trén NaxSOs, loc va ¢d. Cén duge tinh ché theo phuong phap
sic ky nhanh trén cdt silicagel rira giai bing MeOH 0% dén 8% trong DCM dé tao ra san
phim mong mudn (3,4g, 90%). Theo tinh toan theo phwong phap LC-MS cho C21H33N202
(M+H)": m/z = 345,3; theo thir nghi¢m 345,2.

Bude 2: Tert-butyl 4-metyl-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]metyl}-
piperidin-1-carboxylat
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FoC YO NBoc
JAWAY
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Trifloaxetic anhydrit (0,96ml, 6,8mmol) duogc bd sung vao dung dich chira tert-butyl
4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]Jamino} metyl)piperidin-1-carboxylat (1,6g,
4,5mmol) va N,N-diisopropyletylamin (1,6ml, 9,1mmol) trong metylen clorua (25ml) & 0°C.
Hbn hop thu dwoc dugc khudy & nhiét do trong phong trong thdi gian 1 gid, sau d6 dugce pha
loding bing metylen clorua, rira bing dung dich NaHCOs bdo hoa, nudc va nuée mubi. Lép
hitu co duge lam khé trén NaxSOs4, loc va c6. Cén dugc tinh ché theo phwong phap séc ky
nhanh trén cdt silicagel rira giai bing EtOAc 0% dén 20% trong hexan dé tao ra san phim
mong mudn (1,8g, 90%). Theo tinh todn theo phuong phap LC-MS cho CioH24F3N203 (M-
‘Bu+2H)*: m/z = 385,2; theo thir nghiém 385,2.

Budc 3: 2,2,2-triflo-N-[(4-metylpiperidin-4-yl)metyl]-N-[(1R,2S)-2-phenylxyclopropyl]-

axetamit

Hydroclorua (4M trong 1,4-dioxan, 6ml, 24mmol) duoc bd sung vao dung dich chira
tert-butyl 4-metyl-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)-amino]metyl} piperidin-1-
carboxylat (1,5g, 3,4mmol) trong metylen clorua (3ml). Hbn hop thu dwoc dugc khudy &
nhiét @6 trong phong trong thoi gian 1 gid, sau d6 duogc c6. Cin duge st dung & bude tiép
theo khong can tinh ché thém. Theo tinh to4n theo phwong phap LC-MS cho C1sH24F3N20
(M+H)*: m/z = 341,2; theo thir nghi¢m 341,2.

Budc 4: Tert-butyl [1-(4-metyl-4-{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]-mety-
I}piperidin-1-yl)xyclobutyl]axetat

FsC YO N Q _CO,Bu
: \A/N\/@

1,8-diazabixyclo[5.4.0Jundec-7-en (40pl, 0,26mmol) duoc bd sung vao hdn hop gdm
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2,2, 2-triflo-N-[(4-metylpiperidin-4-yl)metyl]-N-[(1R,2S)-2-phenylxyclopropyl]axetamit

(60,0mg, 0,176mmol) va tert-butyl xyclobutylidenaxetat (theo Vi du 53, Budc 7: 44mg,
0,26mmol) trong axetonitril (0,4ml). Hon hop thu dugc duge khudy & 65°C trong thoi gian 3
ngdy, sau d6 dugc giam nhiét d6 dén nhiét d6 trong phong va pha lodng bing metylen clorua,
rira bang nudc va nude mubi. L6p hitu co dugc 1am kho trén Na;SOs, loc va ¢d. Cin dugc
tinh ché theo phwong phép sic ky nhanh trén cdt silicagel rira giai bing dung dich EtOAc 0%
dén 30% trong hexan dé tao ra san phim mong mubn (60mg, 67%). Theo tinh to4n theo

phuong phap LC-MS cho CagHioF3N203 (M+H)™: m/z = 509,3; theo thir nghiém 509,3.

Budce 5: Axit {1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-yl]xyc-
lobutyl} axetic

Axit trifloaxetic (0,5ml) dugc bd sung vao dung dich chira tert-butyl [1-(4-metyl-4-
{[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino Jmetyl} piperidin-1-yl)xyclobutyl]axetat
(60mg) trong metylen clorua (0,5ml). H3n hop thu dwoc dugc khudy & nhiét d6 trong phong
trong thoi gian 4 gid, sau d6 dugc ¢d. Cin dugc hoa tan trong metanol/THF (0,5/0,5ml), tiép
'd6 NaOH (15% trong lugng trong nude, 0,5ml) duge bd sung vao. Hn hop phén ting nay
duoc khudy & nhiét d trong phong trong thoi gian 5 gid, sau d6 dugc tinh ché theo phwong
phép séc ky 1ong hiéu suit cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san
phim rhong mudn & dang mudi TFA. Theo tinh toan theo phwong phip LC-MS cho
CH33N20, (M+H)": m/z = 357,3; theo thir nghiém 357,2. 'H NMR (500MHz, DMSO) S
7,33 — 7,27 (m, 2H), 7,25 — 7,20 (m, 1H), 7,19 — 7,16 (m, 2H), 3,16 — 2,97 (m, 6H), 2,96 —
2,89 (m, 1H), 2,83 (s, 2H), 2,48 — 2,42 (m, 3H), 2,30 — 2,20 (m, 2H), 1,90 — 1,75 (m, 4H),
1,75 -1,65 (m, 2H), 1,56 — 1,44 (m, 1H), 1,32 — 1,21 (m, 1H), 1,10 (s, 3H).O

Vi du 56

N,N-dimetyl-2-{1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]Jamino } metyl)piperidin-1-y-
l]xyclobutyl } axetamit

Dimetylamin (2M trong THF, 0,2ml, 0,5mmol), tiép theo 1a trietylamin (24l
0,17mmol) dugc bd sung vao dung dich chta axit {1-[4-metyl-4-({[(1R,2S)-2-
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phenylxyclopropyl]amino} metyl)piperidin-1-yl]xyclobutyl}axetic (theo Vi du 55: 9,0mg,
10,025mmol) va (benzotriazol-1-yloxy)tripyrolidinophosphoni  hexaflophosphat (21mg,
0,04mmol) trong N,N-dimetylformamit (0,6ml). Hon hop thu dwgc duge khudy & nhiét do
trong phong trong thdi gian 1 gid, sau d6 dugc tinh ché theo phuong phép séc ky long higu suét
cao didu ché (46 pH =2, axetonitril/nuéc+TFA) @8 tao ra san phdm mong mubn & dang mudi
TFA. Theo tinh to4n theo phuong phap LC-MS cho C24H3sN30 (M+H)": m/z = 384,3; theo thir
nghiém 384,3.

Vidu 57
N-metyl-2-{1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]amino } metyl)piperidin-1-yl]-

xyclobutyl } axetamit

Hop chét nay duoc diéu ché bing cach 4p dung cic quy trinh tuong tw nhu di duge
boc 16 trong quy trinh tbng hop hop chit theo Vi du 56 trong d6 metylamin thay cho
dimetylamin. H3n hop phéan tmg ndy duoc tinh ché theo phuong phép sic ky 10ng hidu suét
cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong mudn & dang mubi
TFA. Theo tinh to4n theo phwong phdp LC-MS cho Cx:HzsN3O (M+H)": m/z = 370,3; theo
thir nghi€ém 370,3.

Vidu58
[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-

yl]axetonitril
@ NZ?CN

Budec 1: Tert-butyl 3-(xyanometyl)-3-(4-oxopiperidin-1-yl)azetidin-1-carboxylat
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Boc

1,8-diazabixyclo[5.4.0Jundec-7-en (1,94ml, 13,0mmol) duge bd sung vao hdn hop
gdm piperidin-4-on hydroclorua hydrat (do Aldrich cung cdp, ma s§ san phim #151769:
1,54g, 10,0mmol) va tert-butyl 3-(xyanometylen)azetidin-1-carboxylat (diu ché dugc bang
cach 4p dung cac phuong phép tuong tu nhu dd duogc boc 1§ trong céc tai li€u nhu cong b
don qubc t& s6 WO 2012/177606: 2,33g, 12,0mmol) trong axetonitril (10ml). Hn hgp thu
duoc duge nang nhiét do 1én dén 75°C va khudy trong hai ngay, sau d6 dugc giam nhiét do
dén nhiét d trong phong va pha lodng bing EtOAc, tiép d6 duoc rira bang nudc va nudc
mudi. Lép hitu co dugc 1am kho trén NapSOs, sau d6 duge cd. Cin dugc tinh ché theo
phuong phép sic ky nhanh trén cot silicagel rira giai bing EtOAc 0% dén 60% trong hexan
d8 tao ra san phim mong muén (2,26g, 77%). Theo tinh toan theo phuong phap LC-MS cho
C11H16N303 (M-"Bu+2H)*: m/z = 238,1; theo thir nghiém 238,2.

Budce 2: Tert-butyl 3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-

AR
O ZNg\CN

Boc
Axit axetic (1,85ml, 32,5mmol) dugc bd sung vao dung dich chira (1R,2S)-2-

yl)azetidin-1-carboxylat

phenylxyclopropanamin (2,16g, 16,2mmol) (didu ché duoc bing cach 4p dung céc quy trinh
nhu da dugce boc 10 trong Bioorg. Med. Chem. Lett., 2011, 21, 4429) va tert-butyl 3-(xyano-
metyl)-3-(4-oxopiperidin-1-yl)azetidin-1-carboxylat (4,77g, 16,2mmol) trong metylen clorua
(80ml). Hn hop thu dugc dugc khudy & nhiét d6 trong phong trong thdi gian 7 gio, sau d6
natri triaxetoxybohydrua (10,3g, 48,8mmol) dugc bd sung vao theo timg phan nho. Hn hop
phan mg nay duoc khudy & nhiét d6 trong phong qua dém, sau d6 dugc lam lanh dén 0°C va
duogc t6i bing dung dich nuéc NaHCO3 bdo hoa. Hon hop nay duge chiét bing DCM. Céc
chiét phdm két hop dugc 1am kh trén NaSOs va 6. Cin duge tinh ché theo phuong phép
séc ky nhanh trén cdt silicagel rira giai bing MeOH 0% dén 10% trong DCM dé tao ra san
phédm mong mudn (5,62g, 84%). Theo tinh toén theo phuong phép LC-MS cho C24H3sNsO,
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(M+H)": m/z =411,3; theo thir nghiém 411,3.

Budc 3: Tert-butyl 3-(xyanometyl)-3-{4-[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]-
piperidin-1-yl}azetidin-1-carboxylat

F3c\|¢o
JAWRY
© <j§\CN

Boc

N,N-diisopropyletylamin (5,96ml, 34,2mmol) duogc bd sung vao dung dich chira tert-
butyl 3-(xyanometyl)-3 -(4-{[(1 R,2S)-2-pheny1xyclopropyl] amino }piperidin-1-yl)azetidin-1-
carboxylat (5,62g, 13,7mmol) trong metylen clorua (80ml) & 0°C, tiép theo 13 trifloaxetic
anhydrit (2,90ml, 20,5mmol). Hn hop thu duge dugc khqu & 0°C trong thoi gian 1 gio, sau
d6 dugc toi br?mg dung dich nuéc NaHCO3 bdo hoa. Lép hitu co duge 1am kho trén Nax2SO4
va ¢d. Cin duoc tinh ché theo phuong phap séc ky nhanh trén cdt silicagel rira giai bang
EtOAc 0% dén 60% trong hexan dé tao ra san phdm mong mubn (5,66g, 82%). Theo tinh
toan theo phuong phap LC-MS cho CasH34F3N4O3 (M+H)": m/z = 507,3; theo thr nghiém
507,2.

Budc 4: N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-phenyl-

xyclopropyl]axetamit

F3C\|¢O
JAWAY
© ZNg\CN

2 H 2
Axit trifloaxetic (10,5ml) dugc bd sung vao dung dich chira san pham (5,66g) thu

duoc theo budc 3 trong metylen clorua (60ml) & 0°C. Dung dich mau vang thu duge dugc
khudy & nhiét d6 trong phong qua dém, sau d6 dugc cd. Cin duge hoa tan trong 50ml DCM,
‘sau d6 duoc 1am lanh dn 0°C va trung hoa bang dung dich nuéc NaHCO; béo hoa. Lép hiru
co duoc 1am khd trén NazSO4 va ¢d. Cén duge tinh ché theo phuong phap séc ky nhanh trén
cot silicagel rira giai bing MeOH 0% dén 20% trong DCM @& tao ra san phidm mong muén
(4,32g). Theo tinh toén theo phuong phap LC-MS cho CaiHasF3sN4O (M+H)": m/z = 407,2;
theo thir nghiém 407,2.
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Budc 5: N-{1-[3-(xyanometyl)-1-(metylsulfonyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-
[(1R,2S)-2-phenylxyclopropyl]axetamit

N,N-diisopropyletylamin (2,57ml, 14,8mmol), tiép theo metansulfonyl clorua (0,57ml,
7,38mmol) duoc bd sung vao dung dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-
y1}-2,2,2-triflo-N-[(1R,2S)-2-phenylxyclopropyl]axetamit (2,00g, 4,92mmol) trong metylen
clorua (30ml) & 0°C. Dung dich mau vang thu duogc duge khudy & 0°C trong thoi gian 1 gio,
sau d6 dugc pha losing bing DCM va rira bang dung dich nuéc NaHCO; bdo hoa. Lép hitu co
duoc 1am kho trén NazSO4 va ¢b. Can duoc tinh ché theo phuong phép séc ky nhanh trén cot
silicagel rira giai bang EtOAc 0% dén 50% trong hexan dé tao ra san phim fnong mubn (2,13g,
89%) & dang rén mau tring. Theo tinh toan theo phwong phép LC-MS cho C22HasF3N4O3S
(M+H)*: m/z = 485,2; theo thir nghiém 485,1.

Buéc 6: [1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)azetidi-
n-3-yl]axetonitril

Natri hydroxit (2M trong nudce, 12ml, 24mmol) duoc bb sung vao dung dich chira san
phim (2,13g) thu duge theo budc 5 trong tetrahydrofuran (20ml) va metanol (10ml). Hdn hop
thu dugc duge khudy & nhiét d9 trong phong qua dém, sau d6 dugc toi bang dung dich nudc
NH.CI bio hoa va chiét bing EtOAc. Céc chiét phim két hop dugc rira bang nudc va nudce
mudi. Lép hitu co duge 1am kho trén NaxSO4 va c6. Cén dugc tinh ché theo phuong phap séc
ky nhanh trén cot silicagel rira giai bing MeOH 0% dén 10% trong DCM 8 tao ra san phdm
mong mudn (1,48¢g) & dang rén mau tring, ma duogc tinh ché tiép theo phuong phap sic ky
16ng hiéu sult cao didu ché (d6 pH =2, axetonitril/nudc+TFA) dé tao ra san phidm mong
mudn & dang mubi TFA. Theo tinh toén theo phwong phip LC-MS cho CzH20N4O>S
(M+H)*: m/z = 389,2; theo thit nghiém 389,2. 'H NMR (500MHz, DMSO) 8 9,07 (br, 2H),
7,33 — 7,27 (m, 2H), 7,24 — 7,20 (m, 1H), 7,19 — 7,15 (m, 2H), 3,91 - 3,81 (m, 2H), 3,75 -
3,68 (m, 2H), 3,29 — 3,17 (m, 1H), 3,02 (s, 3H), 3,00 — 2,92 (m, 3H), 2,86 — 2,75 (m, 2H),
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2,45 — 2,36 (m, 1H), 2,27 — 2,12 (m, 2H), 2,09 — 1,96 (m, 2H), 1,63 — 1,49 (m, 2H), 1,48 —
1,38 (m, 1H), 1,37 — 1,28 (m, 1H).

Vidu 59
[1-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)azetidin-3-yl]axetonitril

/AN
A
O NZN§\CN

|
Formaldehyt (37% trong luong trong nude, 46ul, 0,62mmol), tiép theo axit axetic

(21pl, 0,37mmol) dugc bd sung vio dung dich chta N-{1-[3-(xyanometyl)azetidin-3-
yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,25)-2-phenylxyclopropyl]axetamit (theo Vi du 58,
Budc 4: 50,0mg, 0,123mmol) trong metylen clorua (4ml). Hon hop thu duge duge khudy &
nhiét d6 trong phong trong thoi gian 1 gio, sau d6 natri triaxetoxybohydrua (78mg, 0,37mmol)
duoc bd sung vao. HOn hop phan tmg nay duoc khudy & nhiét d9 trong phong qua dém, tiép
d6 duge trung hoa bang dung dich Na,COs bao hoa trong nuée va chiét bing DCM. Céc chiét
phém két hop duoc lam kho trén Na;SOs, sau d6 dugc cd. Cin duge hoa tan trong
tetrahydrofuran (2ml) v metanol (2ml), tip d6 dung dich natri hydroxit 2,0M trong nudc
(0,31ml, 0,62mmol) dugc bd sung vao. Hdn hop thu dugc dugc khudy & 30°C trong thoi gian
5 gid, sau d6 dugc giam nhiét d6 dén nhiét 6 trong phong va pha loing bing DCM. H8n hop
nay duogc rira bang nudc va nude mudi. Lép hitu co duge 1am kho trén NazSOs, tiép d6 duoc
¢d. Cin dugc hoa tan trong axetonitril sau d6 dugc tinh ché theo phwong phép sic ky long
hidu suét cao didu ché (46 pH =2, axetonitril/nu6c+TFA) dé tao ra san phim mong mubn &
dang mudi TFA. Theo tinh toan theo phuong phip LC-MS cho CzoH2oNs (M+H)": m/z =
325,2; theo thir nghiém 325,2. 'H NMR (500MHz, DMSO) & 7,33 — 7,28 (m, 2H), 7,25 —
7,20 (m, 1H), 7,19 — 7,15 (m, 2H), 4,31 — 4,11 (m, 2H), 3,98 — 3,78 (m, 2H), 3,32 — 3,18 (m,
1H), 3,08 — 2,94 (m, 3H), 2,94 — 2,76 (m, 5H), 2,47 — 2,38 (m, 1H), 2,31 — 2,20 (m, 2H), 2,13
-1,99 (m, 2H), 1,66 — 1,51 (m, 2H), 1,50 — 1,41 (m, 1H), 1,39 — 1,29 (m, 1H).

Vi du 60
[3-(4-{[(1R,28)-2-phenylxyclopropylJamino} piperidin-1-yl)azetidin-3-yl]axetonitril
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H
TFA (0,5ml) dwoc bd sung vao dung dich chtta tert-butyl 3-(xyanometyl)-3-(4-
{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)azetidin-1-carboxylat (theo Vi du 58,
Budc 2: 20mg) trong DCM (0,5ml). Hdn hop thu dugc dugc khudy & nhiét d6 trong phong
trong thoi gian 1-gio, sau d6 dugce c6. Cin duogc hoa tan trong axetonitril sau d6 duoc tinh ché
theo phuong phap séc ky léng hi¢u suét cao didu ché (46 pH =2, axetonitril/nu6c+TFA) dé
tao ra san phAm mong mudn & dang mubi TFA. Theo tinh toan theo phuong phép LC-MS cho

Ci9H27N4 M+H)*: m/z = 311,2; theo thir nghiém 311,2.

Vidu61
[3-(4-{[(1S,2R)-2-phenylxyclopropyl]amino } piperidin-1-yl)azetidin-3-yl]axetonitril
H
N
H

Hop chit nay duoc didu ché bang cach 4p dung céc quy trinh twong tw nhu da dwogc boc
16 trong quy trinh téng hop hop chét theo Vi du 60 véi (1S,2R)-2-phenylxyclopropanamin
(diu ché duoc bang cach 4p dung céc quy trinh nhu da dugc bdc 19 trong Bioorg. Med. Chem.
Lett., 2011, 21, 4429) thay cho (1R,2S)-2-phenylxyclopropanamin. Hon hgp phan tmg nay
duoc tinh ché theo phuwong phép sic ky long hiéu sut cao didu ché (@6 pH =2,
axetonitril/nuéc+TFA) dé tao ra san phim mong mudn & dang mudi TFA. Theo tinh toan theo

phuong phap LC-MS cho C19H27Ns (M+H)": m/z = 311,2; theo thir nghiém 311,2.
Vi du 62

[1-(etylsulfonyl)-3-(4-{[(1 R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]-

~ axetonitril
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Hop chit nay dugc diéu ché biang cich 4p dung cic quy trinh twong ty nhu d4 duoc
bdc 10 trong quy trinh tdng hop hop chit theo Vi du 58. Hon hop phan tmg niy dugc tinh ché
theo phuong phap sic ky 1ong hiéu sudt cao didu ché (d6 pH =2, axetonitril/nuéc+TFA) dé
tao ra san phAm mong mubn & dang mudi TFA. Theo tinh to4n theo phuong phap LC-MS cho
Co1H31N40,S (M+H)*: m/z = 403,2; theo thir nghiém 403,2. 'TH NMR (500MHz, DMSO) &
8,99 (br, 2H), 7,33 — 7,27 (m, 2H), 7,25 - 7,20 (m, 1H), 7,19 — 7,16 (m, 2H), 3,90 — 3,80 (m,

2H), 3,72 - 3,60 (m, 2H), 3,31 — 3,17 (m, 1H), 3,13 (q, J = 7,3 Hz, 2H), 3,02 — 2,91 (m, 3H),
2,82 - 2,70 (m, 2H), 2,43 — 2,33 (m, 1H), 2,25 - 2,13 (m, 2H), 2,06 ~ 1,97 (m, 2H), 1,62 -
1,47 (m, 2H), 1,46 — 1,38 (m, 1H), 1,37 - 1,30 (m, 1H), 1,23 (t, /= 7,3 Hz, 3H).

Vidu 63
3-(xyanometyl)-N,N-dimetyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)a-

ALK
© ZNg\CN

|
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o

zetidin-1-sulfonamit

Hop chit nay dugc diéu ché bang cach 4p dung céc quy trinh twong tu nhu di duoc
boc 10 trong quy trinh tdng hop hop chét theo Vi du 58 trong d6 dimetylsulfamoyl clorua thay
cho metansulfonyl clorua & buéc 5. Hén hop phén tng nay dugc tinh ché theo phuong phép
* séc ky long hiéu suét cao diu ché (d6 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim
mong mudn & dang mudi TFA. Theo tinh to4n theo phuong phdp LC-MS cho C21H3:N502S
(M+H)*: m/z = 418,2; theo thir nghiém 418,2.

Vi du 64

3-(xyanometyl)-N-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl|amino} piperidin-1-yl)azetidin-

1-sulfonamit
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Hop chéit nay dugc didu ché bing cach 4p dung cic quy trinh twong ty nhu da dugc
bdc 10 trong quy trinh tbng hop hop chét theo Vi du 58 trong d6 metylsulfamoyl clorua thay
cho metansulfonyl clorua & buéc 5. Hon hop phan tmg nay dugc tinh ché theo phuong phép
séc ky 1ong hiéu sut cao didu ché (46 pH =2, axetonitril/nuwéc+TFA) dé tao ra san phém
mong mudn & dang mudi TFA. Theo tinh toan theo phuwong phap LC-MS cho C20H30N502S
(M+H)": m/z = 404,2; theo thir nghiém 404,2. '"H NMR (500MHz, CD3CN) 8 7,37 — 7,29 (m,
2H), 7,28 — 7,22 (m, 1H), 7,19 — 7,12 (m, 2H), 3,81 (d, J = 8,1 Hz, 2H), 3,63 (d, J= 8,5 Hz,
2H), 3,38 — 3,22 (m, 1H), 2,89 — 2,76 (m, 5H), 2,67 (s, 3H), 2,60 — 2,48 (m, 1H), 2,38 — 2,24
(m, 2H), 2,19 — 2,05 (m, 2H), 1,78 — 1,62 (m, 2H), 1,63 — 1,51 (m, 1H), 1,42 — 1,29 (m, 1H).

Viduy 65
3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azetidin-1-
sulfonamit
H
\fo»N
[::j N&XST\CN
N
8 “NH,

Dung dich chira rugu tert-butylic (94pl, ‘0,98mmol) trong metylen clorua (1,0ml) duogc
bd sung vao dung dich chita closulfonyl isoxyanat (86ul, 0,98mmol) trong metylen clorua
(1,0ml) & 0°C. Hén hop thu dugc duge khudy & 0°C trong thoi gian 10 phit, sau d6 duoc
ning nhiét 4o 1én dén nhiét 46 trong phong va khudy trong thoi gian 1 gio. Sau do, hdn hop
nay dugc bd sung vao dung dich chua N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-
2,2,2-triflo-N-[(1R,2S)-2-phenylxyclopropyl]axetamit (theo Vi du 58, Buéc 4: 100mg,
0,246mmol) v N,N-diisopropyletylamin (210pl, 1,2mmol) trong tetrahydrofuran (Sml). Hon
hop phan tmg nay duoc khudy & 0°C trong thoi gian 1 gid, tiép d6 duge nang nhiét do 1én dén
nhiét do trong phong va khudy trong thoi gian 2 gio. Hdn hop phan tng duge toi bing dung
dich NaHCOj3 bio hoa, sau d6 dugc chiét bing DCM. Cac chiét phdm két hop dugc lam kho
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trén NaySO4 va . Cin dugc hoa tan trong metylen clorua (1,5ml), tiép d6 axit trifloaxetic
(1,5ml) duoc bb sung vao. Hén hop thu duoc duoc khudy & nhiét d6 trong phong trong thoi
gian 1 gio, tiép d6 duoc ¢b. Cin duoc hoa tan trong tetrahydrofuran (2,0ml), sau d6 dung
dich nu6c natri hydroxit 2,0M (1,8ml, 3,7mmol) duoc bd sung vio, tiép theo 13 metanol
(2,0ml). Hn hop thu duge duoc khuéy & nhiét d6 trong phong qua dém, tiép d6 duoc tinh
ché theo phuong phép sic ky léng hiéu sudt cao (HPLC) didu ché (46 pH =10,
axetonitril/nudc+NHsOH) dé tao ra san phim mong muén & dang bt mau tring. Theo tinh
todn theo phuong phip LC-MS cho CioH2sNs502S (M+H)™: m/z = 390,2; theo thit nghiém
390,2. 'H NMR (500MHz, DMSO) 6 7,23 — 7,18 (m, 2H), 7,12 — 7,06 (m, 1H), 7,02 — 6,98
(m, 2H), 6,94 (s, 2H), 3,68 — 3,62 (m, 2H), 3,50 — 3,45 (m, 2H), 2,94 (s, 2H), 2,64 — 2,55 (m,
2H), 2,55 — 2,50 (m, 1H), 2,37 — 2,28 (m, 1H), 2,21 — 2,11 (m, 3H), 1,81 — 1,70 (m, 3H), 1,30
- 1,18 (m, 2H), 0,96 — 0,90 (m, 2H).

Vi du 66
Axit [1-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl Jamino } piperidin-1-yl)azetidin-3-yl]

ALK
© {?oozH

|
Budc 1: Tert-butyl 3-(2-tert-butoxy-2-oxoetyliden)azetidin-1-carboxylat

,j(\COztBU
BocN

Kali tert-butoxit 1,0M trong THF (20,0ml, 20,0mmol) dugc bd sung vao dung dich

axetic

chira tert-butyl (dietoxyphosphoryl)axetat (5,00g, 19,8mmol) trong tetrahydrofuran (22,0ml)
& 0°C. Hn hop nay dugce khudy & nhiét do trong phong trong thoi gian 30 phit, sau d6 dugc
1am lanh dén 0°C va dung dich chira tert-butyl 3-oxoazetidin-1-carboxylat (2,83g, 16,5mmol)
tréng 10ml THF dugc bd sung vao. HSn‘th phan tng nay duoc khudy & nhiét d6 trong
phong qua dém, sau d6 dugc pha loédng bang etyl axetat, rira bing dung dich nuéc NaHCOs3
bdo hoa, nude va nude mudi. Lép hitu co duge 1am khé trén NaxSOs, loc va cb. Cin duoc
tinh ché theo phuong phap séc ky nhanh trén cot silicagel rira giai bing EtOAc 0% dén 20%

trong hexan dé tao ra sin phdm mong mubn (4,46g, dinh luong).
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Budc 2: Tert-butyl 3-(2-tert-butoxy-2-oxoetyl)-3-(4-oxopiperidin-1-yl)azetidin-1-carboxylat

O\|\:/\
N
Zg\COZtBu

| rIéjoc

1,8-diazabixycld[5.4.0]undec-7-en (1,08ml, 7,20mmol) dugc bd sung vao hdn hop
gbm piperidin-4-on hydroclorua hydrat (922mg, 6,00mmol) trong axetonitril (5,0ml), tiép
theo 1a tert-butyl 3-(2-tert-butoxy-2-oxoetyliden)azetidin-1-carboxylat (1080mg, 4,00mmol).
Hbn hop thu duge dwoc ning nhiét d6 1én dén 75°C va khudy trong thoi gian 2 ngiy. Hon
hop nay duge giam nhiét do dén nhiét d6 trong phong sau d6 dugc pha loang bang EtOAc va
rira bing nudc va nudc mubi. L6p hitu co duge 1am kho trén NapSO4 va ¢d. Cin duge tinh
ché theo phuong phép séc ky nhanh trén cot silicagel rira giai bing EtOAc 0% dén 60% trong
hexan d8 tao ra san phdm mong mudn (424mg, 29%). Theo tinh toan theo phuong phap LC-
MS cho C19H33N20s (M+H)": m/z = 369,2; theo thir nghiém 369,2.

Budce 3: Tert-butyl 3-(2-tert-butoxy-2-oxoetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-1-carboxylat

H
O
“\\
© ' Ngg\cozfsu
N

Boc

Axit axetic (150pl, 2,6mmol) dugc bd sung vio dung dich chira (1R,2S)-2-phenyl-
xyclopropanamin (173mg, 1,30mmol) va tert-butyl 3-(2-tert-butoxy-2-oxoetyl)-3-(4-oxopipe-
ridin-1-yl)azetidin-1-carboxylat (479mg, 1,30mmol) trong metylen clorua (6ml). Hon hop thu
dugc duge khudy & nhiét d6 trong phong qua dém, sau d6 natri triaxetoxybohydrua (550mg,
2,6mmol) duge bd sung vao. Hon hop phan tng niy duge khudy & nhiét d6 trong phong
trong thoi gian 2 gid, tiép d6 duoc pha lodng bang DCM, rira bang dung dich nuéc NaHCO;
bdo hoa, nuée va nude mudi. Lép hitu co duge 1am kho trén NaxSO4, sau d6 duge co. Cén
dugc tinh ché theo phuong phép sic ky nhanh trén cbt silicagel rira giai bang MeOH 0% dén
10% trong DCM d& tao ra san phdm mong mudn (512mg, 81%). Theo tinh toén theo phuong
- phap LC-MS cho C23H44N304 (M+H)": m/z = 486,3; theo thir nghiém 486,4.

Buéc 4: Tert-butyl 3-(2-tert-butoxy-2-oxoetyl)-3-{4-[[(1R,2S)-2-phenylxyclopropyl](trifloa-
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xetyl)amino]piperidin-1-yl }azetidin-1-carboxylat

F:,CYO
VAR
© Nzg\coztsu
Eoc

N,N-diisopropyletylamin (530pl), tiép theo 12 trifloaxetic anhydrit (190ul, 1,3mmol)
dugc bd sung vao dung dich chira tert-butyl 3-(2-tert-butoxy-2-oxoetyl)-3-(4-{[(1R,2S)-2-
phenylxyclopropyl]amino} piperidin-1-yl)azetidin-1-carboxylat (497mg, 1,02mmol) trong
metylen clorua (8ml) & 0°C. Dung dich mau vang thu duge duge khudy & 0°C trong thoi gian
1 gid, sau d6 dugc t6i bing dung dich NaHCO3 bao hoa. HOn hop thu duge chiét bing DCM.
Céc chiét phém két hop duoc 1am khd trén NaxSOs, sau d6 duge cb. Cin dugc tinh ché theo
phuong phép séc ky nhanh trén cot silicagel rtra giai bang EtOAc 0% dén 60% trong hexan
d8 tao ra san phdm mong mubn (583mg, 98%). Theo tinh toén theo phuong phap LC-MS cho
C30H43F3N305 (M+H)™: m/z = 582,3; theo thir nghiém 582,3.

Buéc 5: Bihydroclorua cta axit (3-{4-[[(1R,25)-2-phenylxyclopropyl](trifloaxetyl)amino]
piperidin-1-yl}azetidin-3-yl)axetic
FaC
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Hydroclorua 4,0M trong 1,4-dioxan (2,0ml, 8,0mmol) duoc bd sung vao dung dich
chira san phém thu dugc theo budce 4 trong metylen clorua (6ml). Hon hop thu duoc duoc
khudy & nhiét do trong phong qua dém, sau d6 dugc cd dé tao ra chit rin mau vang nhat
(548mg) ma dugc sir dung & budc tiép theo khong cén tinh ché thém. Theo tinh toén theo
phuong phéap LC-MS cho C21H27F3N303 (M+H)*: m/z = 426,2; theo thir nghiém 426,1.

Budc 6: Axit [1-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-
yl]axetic

Formaldehyt (37% trong lugng trong nudc, 22ul, 0,30mmol) duoc bd sung vao dung
dich chitra dihydroclorua cua axit (3-{4-[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]-
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piperidin-1-yl}azetidin-3-yl)axetic (30mg, 0,060mmol) trong metylen clorua (2ml, 30mmol),
tiép theo 13 axit axetic (10pl, 0,18mmol). Hon hop thu dwoc duoc khudy & nhiét do trong
phong trong thoi gian 1 gid, sau d6 natri triaxetoxybohydrua (38mg, 0,18mmol) dugc bd
sung vao. H3n hop phan tng nay duoc khudy & nhiét d6 trong phong trong thoi gian 2 gid,
sau d6 dugc cd. Can duge hoa tan trong tetrahydrofuran (1,0ml), tiép d6 dung dich nu6c natri
hydroxit 2,0M (1,0ml, 2,0mmol) dugc bd sung vao, tiép theo 12 metanol (1,0ml). Hn hop thu
duoc duge khudy & nhiét do trong phong qua dém, sau d6 dwoc tinh ché theo phuong phap
sic ky long hidu suft cao diéu ché (d6 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim
mong muén & dang mudi TFA. Theo tinh ton theo phuong phép LC-MS cho Ca0H3N30;
(M+H)": m/z = 344,2; theo thir nghiém 344,3. 'H NMR (500MHz, DMSO) § 7,33 — 7,27 (m,
2H), 7,25 — 7,20 (m, 1H), 7,19 — 7,14 (m, 2H), 4,40 — 4,28 (m, 1H), 4,15 — 4,03 (m, 1H), 3,99
— 3,87 (m, 1H), 3,84 — 3,70 (m, 1H), 3,31 — 3,17 (m, 1H), 3,03 — 2,75 (m, 6H), 2,74 — 2,59 (m,
2H), 2,47 — 2,36 (m, 1H), 2,18 — 2,08 (m, 2H), 2,07 — 1,96 (m, 2H), 1,65 — 1,49 (m, 2H), 1,50
- 1,40 (m, 1H), 1,38 — 1,25 (m, 1H).

Vidu 67
Axit [1-etyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)azetidin-3-yl] axetic

AN
© ZNg\cozH
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Hop chét nay dugc didu ché bang cach 4p dung céc quy trinh twong tw nhu da dugc
boc 16 trong quy trinh tdng hop hop chit theo Vi du 66 trong d6 axetaldehyt (SM trong THF)
thay cho formaldehyt. H3n hop phan tmg ndy duoc tinh ché theo phuong phép sic ky long
hiéu sut cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong mubn &
dang mubi TFA. Theo tinh toan theo phwong phap LC-MS cho C21H3N30, (M+H)*: m/z =
358,2; theo thir nghi€ém 358,2.

Vidu 68

N,N-dimetyl-2-[1-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)xyclobutyl]-

axetamit
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Budc 1: Tert-butyl [1-(4-oxopiperidin-1-yl)xyclobutyl]axetat

O
\I\:)\l O'Bu

ST

1,8-Diazabixyclo[5.4.0Jundec-7-en (0,69ml, 4,6mmol), tiép theo 1a tert-butyl
xyclobutylidenaxetat (336mg, 2,00mmol) duoc bd sung vao hdn hop gdm piperidin-4-on
hydroclorua hydrat (614mg, 4,00mmol) trong axetonitril (3,0ml). Hén hop thu dugc duge
ning nhiét d6 1én dén 75°C va khudy trong thoi gian 2 ngdy. Hon hop nay dugc giam nhiét do
dén nhiét do trong phong sau d6 duoc pha losing bing EtOAc va rira bing nude va nude mubi.
Lép hitu co duge 1am kho trén NazSOs va ¢6. Cin duge tinh ché theo phuong phép sic ky
nhanh trén cot silicagel rira giai bing EtOAc 0% dén 50% trong hexan dé tao ra san phim
mong mudn (57mg, 11%). Theo tinh toan theo phuong phap LC-MS cho CisHasNO; (M+H)™:
m/z =268,2; theo thir nghiém 268,1.

Budgc 2: Tert-butyl [1-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)xyclobutyl]-

H
WAV
O \Q\l O'Bu
ST

Axit axetic (24, 0,43mmol) dugc bd sung vao dung dich chira (1R,2S)-2-phenylxyc-

axetat

lopropanamin (28mg, 0,21mmol) va tert-butyl [1-(4-oxopiperidin-1-yl)xyclobutyl]axetat
(57mg, 0,21mmol) trong metylen clorua (3ml). Hdn hop thu duge duge khudy & nhiét d6
trong phong qua dém, sau d6 natri triaxetoxybohydrua (90mg, 0,43mmol) dugc bd sung vao.
Hbn hop phéan tng nay duogc khudy & nhiét d6 trong phong trong thdi gian 2 gio, tiép @6 duoc
pha loang bing DCM va rira bang dung dich nuéc NaHCO; bio hoa, nuéc va nude mudi.
Lép hitu co duge 1am kho trén NaySOs, sau d6 dugc ¢d. Cin duge tinh ché theo phuong phap
séc ky nhanh trén cot silicagel rira giai bing MeOH 0% dén 10% trong DCM @ tao ra san
phim mong mudn (79mg, 96%). Theo tinh toén theo phuong phép LC-MS cho C24H37N20,
(M+H)*: m/z = 385,3; theo thir nghi¢m 385,3.
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Budc 3: Dihydroclorua cta axit [1-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-

/LN
o
O Oy

San phdm thu dugc theo bude 2 duoc hoa tan trong metylen clorua (3ml), sau d6

yD)xyclobutyl]axetic

hydroclorua 4,0M trong 1,4-dioxan (0,533ml, 2,13mmol) dugc bd sung vao. Hén hop thu
duoc dwoc khudy & nhiét d trong phong qua dém, tiép d6 dugc cb. Cin (73mg, dang rén
mau tréng) dwoc sir dung & bude tiép theo khong cin tinh ché thém. Theo tinh todn theo

phuong phap LC-MS cho C20H20N20; (M+H)": m/z = 329,2; theo thir nghiém 329,2.

Budc 4: N,N-dimetyl-2-[1-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)xyclob-
~ utyl]axetamit

N,N-diisopropyletylamin (100pl, 0,574mmol) va dung dich dimetylamin 2,0M trong
THF (0,15ml, 0,30mmol) dugc bd sung vao dung dich chira dihydroclorua cta axit [1-(4-
{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)xyclobutyl]axetic (24mg, 0,060mmol)
trong N,N-dimetylformamit (2ml). Hon hop nay duoc khudy & nhiét d6 trong phong trong
thoi gian 5 phit, sau d6 benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(29mg, 0,066mmol) dugc bd sung vao. Hon hop thu dugc duge khudy & nhiét d6 trong phong
trong thoi gian 2 gio, sau d6 dugce pha lodng béng axetonitril va tinh ché theo phuong phép
séc ky 16ng hiéu suét cao didu ché (d6 pH =10, axetonitril/nuéc+NH4OH) dé tao ra san phim
mong mudn & dang rédn mau trdng. Theo tinh toan theo phuong phap LC-MS cho C»H34N30
(M+H)": m/z = 356,3; theo thir nghiém 356,3.

Vi du 69
N-metyl-2-[1-(4-{[(1R,28)-2-phenylxyclopropyl]amino} piperidin-1-yl)xyclobutyl]axetamit

AN
A0,
® oo

Hop chét nay dugc diéu ché bing cach 4p dung céc quy trinh tuong ty nhu da dugc
boc 10 trong quy trinh tbng hop hop chét theo Vi du 68 trong d6 metylamin (2M trong THF)
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thay cho dimetylamin. H8n hop thu duge duge tinh ché theo phuong phép sic ky 1ong hidu
sudt cao didu ché (d6 pH =10, axetonitril/nuéc+NH4OH) dé tao ra san phdm mong mudn &
dang rén mau tring. Theo tinh todn theo phuong phap LC-MS cho C21HnN3O (M+H)*: m/z
= 342,3; theo thir nghiém 342,3.

Vidu 70
2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]-

AN
o |
0 Um

|
07,3\/
(0]

Budc 1: Tert-butyl 3 -(2-metoxy-2-oxoetyl)-3 -(4-oxopiperidin-1-yl)azetidin-1-carboxylat

N,N-dimetylaxetamit

o)
N O

Boc
1,8-Diazabixyclo[5.4.0Jundec-7-en (0,90ml, 6,0mmol) dugc bd sung vao hdn hop gdém

piperidin-4-on hydroclorua hydrat (0,77g, 5,0mmol) va tert-butyl 3-(2-metoxy-2-oxoetyliden)-

 azetidin-1-carboxylat (do MolBridge cung cép, ma sb san phdm #MB00001187: 1,2g, 5,5mmol)
trong axetonitril (Sml). Hdn hop thu duge dugc ning nhiét do 1én dén 75°C va khudy trong hai

ngay. HOn hop ndy dugc pha lodng bang EtOAc, sau d6 duoc rira bang nudc va nude mubi.

L6p hitu co duge 1am kho trén NaxSOa, sau d6 duge c6. Cin dugc tinh ché theo phwong phép

séc ky nhanh trén cdt silicagel rira giai bing EtOAc 0% dén 70% trong hexan d8 tao ra san

phim mong mudn (1,08g, 66%). Theo tinh toan theo phuong phdp LC-MS cho C12H19N20s

(M-Bu+2H)*: m/z = 271,1; theo thir nghiém 271,2.

Budc 2: Tert-butyl 3 -(2-metoxy-2-oxoetyl)-3-(4- {[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-1-carboxylat ' )

[::] \[::lz:;\zfo\\

Boc
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Axit axetic (110pl, 2,0mmol) dugc bd sung vao dung dich chira (1R,2S)-2-phenylxyc-
| lopropanamin (133mg, 1,00mmol) va tert-butyl 3-(2-metoxy-2-oxoetyl)-3-(4-oxopiperidin-1-
yl)azetidin-1-carboxylat (326mg, 1,00mmol) trong metylen clorua (8ml). H3n hop thu dugc
dugc khudy & nhiét do trong phong qua dém, sau d6 natri triaxetoxybohydrua (420mg,
2,0mmol) dwgc bd sung vao. Hn hop phan tmg ndy dugc khudy & nhiét do trong phong
trong thdi gian 3 gid, tiép d6 dwoc pha lodng bing DCM va rira bing dung dich NaHCO3 béo
- hoa, nu6e va nude mubi. Lép hitu co duge 1am kho trén NaxSO4, sau d6 dwgc ¢d. Can dugc
tinh ché theo phuong phép séc ky nhanh trén cot silicagel rira giai bing MeOH 0% dén 10%
trong DCM dé tao ra san phdm mong mubn (483mg, dinh lugng). Theo tinh toén theo
phuong phap LC-MS cho CasH3gN304 (M+H)™: m/z = 444,3; theo thir nghiém 444,3.

Budc 3: Tert-butyl 3-(2-metoxy-2-oxoetyl)-3-{4-[[(1R,2S)-2-phenylxyclopropyl](trifloaxety-

)amino]piperidin-1-yl}azetidin-1-carboxylat

_ YO
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N,N-diisopropyletylamin (520pl, 3,0mmol), tiép theo 13 trifloaxetic anhydrit (180pl,
1,3mmol), dwgc bd sung vio dung dich chira tert-butyl 3-(2-metoxy-2-oxoetyl)-3-(4-
{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-1-carboxylat (444mg,
1,00mmol) trong metylen clorua (8ml). Dung dich mau vang thu dugc duge khudy & nhiét do
trong phong trong thoi gian 1 gid, sau d6 dwoc tdi bang dung dich NaHCO; bdo hoa va chiét
bang DCM. Céc chiét phdm két hop dugc 1am khd trén NaxSO4, sau d6 duogc c¢b. Cin duogc
tinh ché theo phuong phép sic ky nhanh trén cot silicagel rira giai bang EtOAc 0% dén 60%
trong hexan dé tao ra san phim mong mudn (446mg, 83%). Theo tinh to4n theo phuong phap
LC-MS cho C27H37F3N30s (M+H)": m/z = 540,3; theo thit nghiém 540,2.

Budc 4: Metyl (3¥{4-[[(1R,2S)-2-phenylxyclopropyl](triﬂoaxetyl)amino]piperidin—l-yl}azet-
idin-3-yl)axetat dihydroclorua
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Hydroclorua 4,0M trong 1,4-dioxan (2,50ml, 10,0mmol) dugc bd sung vao dung dich
chtra san phdm thu duoc theo budce 3 trong metylen clorua (6ml). H3n hop thu dwoc duoc
khudy & nhiét do trong phong qua dém, sau d6 dugc cb dé tao ra 400mg chét rin mau vang
nhat ma duoc sir dung & bude tiép theo khong cin tinh ché thém. Theo tinh toan theo phwong
phap LC-MS cho C2H29F3N303 (M+H)": m/z = 440,2; theo thit nghiém 440,2.

Budc 5: Metyl (1-(etylsulfonyl)-3-{4-[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]-
piperidin-1-yl}azetidin-3-yl)axetat

N,N-diisopropyletylamin (255ul, 1,46mmol) dwoc bd sung vao huyén phi chira metyl
(3-{4-[[(1R,25)-2-phenylxyclopropyl](trifloaxetylJamino]piperidin-1-yl} azetidin-3-yl)axetat
dihydroclorua (150mg, 0,29mmol) trong tetrahydrofuran (5ml), sau d6 etansulfonyl clorua
(55,5ul, 0,585mmol) dugce bd sung timg giot vao. Hon hop thu duoc dugc khuéy o nhiét do
trong phong trong thoi gian 1 gid, tiép d6 duogc t6i bang nude va chiét bing DCM. Cac chibt
phim két hop dugc 1am kho trén NapSOq, sau d6 duge ¢b. Cin dugc tinh ché theo phuong
phap séc ky nhanh trén cot silicagel rira giéi bing EtOAc 0% dén 60% trong hexan dé tao ra
san phdm mong mubn. Theo tinh toan theo phuong phap LC-MS cho CasH33F3N30sS
(M+H)": m/z = 532,2; theo thir nghiém 532,2.

Bude 6: Axit [1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino }piperidin-1-yl)-

azetidin-3-yl]axetic
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San phim thu dugc theo buéc 5 duwoc hoa tan trong tetrahydrofuran (2,5ml) va
metanol (2,5ml), sau 6 dung dich nuéc natri hydroxit 2,0M (1,0ml, 2,0mmol) dugc bd sung
vao. Hon hop thu duoc duge khudy & nhiét d6 trong phong trong thoi gian 2 gio, tiép d6 duoc
~ tinh ché theo phuong phép sic ky long hidu sudt cao didu ché (46 pH =2,
axetonitril/nuéc+TFA) dé tao ra san phdm mong mudn & dang mudi TFA. Theo tinh todn
theo phuong phap LC-MS cho C21H3:N304S (M+H)™: m/z = 422,2; theo thir nghiém 422,1.

Bude 7: 2-[1-(efylsulfonyl)-3-(4-{[(1R,2S)-2-pheny1xyclopropyl]amino}piperidin—1-yl)azeti-
din-3-yl]-N,N-dimetylaxetamit

N,N-diisopropyletylamin (58pl, 0,33mmol), tiép theo 13 dung dich dimetylamin 2,0M
trong THF (150ul, 0,30mmol) dugc bd sung vao dung dich chira bis(trifloaxetat) clia axit [1-
(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]axetic
(36mg, 0,055mmol) trong tetrahydrofuran (2,0ml). Tiép @6, benzotriazol-1-yloxytris-
(dimefylamino)phosphoni hexaflophosphat (27mg, 0,061mmol) dugc b6 sung vao. Hbn hop
thu duoc dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid, sau d6 duge pha lodng
bing axetonitril va tinh ché theo phwong phép séc ky 16ng hiéu suét cao diéu ché (d6 pH =10,
axetonitril/nuéc+NHsOH) d tao ra san phdm mong mubn & dang rin mau tring. Theo tinh
toan theo phuong phap LC-MS cho Cz3H37N403S (M+H)": m/z = 449,3; theo thir nghiém
449.3. TH NMR (500MHz, CD3CN) & 7,27 — 7,20 (m, 2H), 7,16 — 7,10 (m, 1H), 7,07 — 7,01
(m, 2H), 3,99 — 3,90 (m, 2H), 3,78 — 3,69 (m, 2H), 3,07 — 2,95 (m, SH), 2,85 (s, 3H), 2,75 —
2,66 (m, 2H), 2,62 (s, 2H), 2,61 — 2,53 (m, 1H), 2,32 — 2,24 (m, 1H), 2,18 — 2,06 (m, 2H),
1,88 — 1,80 (m, 2H), 1,80 — 1,73 (m, 1H), 1,37 — 1,22 (m, 5H), 1,03 - 0,91 (m, 2H).O

Vidu71

2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]-

N-metylaxetamit
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Hop chét nay duge didu ché bang cach ap dung cic quy trinh twong tw nhu da duoc
bdc 19 trong quy trinh tdng hop hop chét theo Vi dy 70 trong d6 metylamin (2M trong THF)
thay cho dimetylamin & buéce 7. Hdn hop phén g dugc xir Iy theo phuong phap sdc ky long
hiéu suét cao diéu ché (@6 pH =10, axetonitril/nuéc+NH4OH) d8 tao ra san phAm mong mudn
& dang rin mau tring. Theo tinh todn theo phuong phap LC-MS cho C22H3sN4O3S (M+H)™:
m/z = 435,2; theo thir nghiém 435,3.

Vidu72
[1-(trans-4-hydroxyxyclohexyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-

@MA}HU@W
O

OH
Budc 1: N-{1-[1-(4-{[tert-butyl(dimetyl)silyl]oxy}xyclohexyl)-3-(xyanometyl)azetidin-3-yl}-

yl)azetidin-3-yl]axetonitril

| piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-phenylxyclopropyl]axetamit

F3CY
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4-{[tert-butyl(dimetyl)silylJoxy}xyclohexanon (do Aldrich cung chp, ma sb san phim
#638153: 62ul, 0,25mmol), tiép theo 12 axit axetic (8,4pl, 0,15mmol) dugc bd sung vao dung
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dich chira N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-
phenylxyclopropyl]axetamit (theo Vi du 58, Budc 4: 20mg, 0,049mmol) trong metylen
clorua (2ml). H8n hop thu dugc duoc khudy & nhiét d6 trong phong trong thoi gian 1 gidy, sau
d6 natri triaxetoxybohydrua (31mg, 0,15mmol) dugc bd sung vao. Hn hop phan tGng nay
duogc khudy & nhiét do trong phong trong thoi gian 1,5 gid, tiép d6 dwoc trung hoa bang dung
dich NaHCO; bdo hoa va chiét bing DCM. Cac chiét phdm két hop dugc 1am khd trén
NazS0s, sau d6 dugce cd. Cén duge st dung & bude tiép theo khong can tinh ché thém. Theo
tinh todn theo phuong phip LC-MS cho C33HsoF3N4O2Si (M+H)™: m/z = 619,4; theo thir
nghiém 619,3.

Bude 2: N-{1-[3-(xyanometyl)-1-(4-hydroxyxyclohexyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-
triflo-N-[(1R,2S)-2-phenylxyclopropyl]|axetamit

F3CY
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San phidm thd thu dugc theo budc 1 duge hoa tan trong THF (1ml), sau d6
hydroclorua 4,0M trong 1,4-dioxan (0,5ml, 2mmol) dugc bd sung vao. HOn hop thu duoc
duoc khudy & nhiét d6 trong phong trong thoi gian 1 gid, sau d6 duge ¢ trong diéu kién ap
sudt giam. Can duoc sir dung & budc tiép theo khong cin tinh ché thém. Theo tinh toan theo

phuong phap LC-MS cho C27H36F3N4O2 (M+H)™: m/z = 505,3; theo thir nghiém 505,3.

Bude 3: [1-(trans-4-hydroxyxyclohexyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidi-
n-1-yl)azetidin-3-yl]axetonitril

San phim tho thu dugc theo bude 2 duge hoa tan trong THF (1ml) va MeOH (1ml),
sau d6 dung dich nudc natri hydroxit 2,0M (0,5ml, Immol) duoc bd sung vao. Hbn hop thu
dugc duoc khudy & nhiét d trong phong trong thoi gian 2 gid dé tao ra hdn hop gdm céc san
phim cis- va trans- ma dugc tich va tinh ché theo phuong phap sic ky léng hiéu suét cao
didu ché (46 pH =10, axetonitril/nuéc+NH4OH). Theo tinh toan theo phwong phép LC-MS
cho CsH37N4O (M+H)": m/z = 409,3; theo thir nghiém 409,2.
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Dbi v6i chit ddng phan trans: '"H NMR (500MHz, CDsCN) § 7,26 — 7,21 (m, 2H),
7,15 - 7,10 (m, 1H), 7,06 — 7,01 (m, 2H), 3,50 — 3,40 (m, 1H), 3,22 (d, /= 7,8 Hz, 2H), 2,83
(d, J = 7,4 Hz, 2H), 2,75 (s, 2H), 2,66 — 2,53 (m, 3H), 2,29 — 2,18 (m, 3H), 2,03 — 1,95 (m,
1H), 1,86 — 1,68 (m, 7H), 1,30 — 1,11 (m, 4H), 1,02 — 0,90 (m, 4H). C4u hinh trans cta vong
xyclohexan dugc xac nhén theo phuong phép 2D NMR. Theo LC-MS phén tich (d9 pH =10,
axetonitril/nuéc+NH;OH) thoi gian luu t = 1,91 phit. [

Vidu73
[1-(cis-4-hydroxyxyclohexyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)a-

ALK
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zetidin-3-yl]axetonitril

OH

Chét ddng phan cis ciing dugc tao ra trong phan tmg theo Vi du 72, Bude 3. N6 duge
phén tach theo phuong phap HPLC diéu ché (dé pH =10, axetonitril/nuéc+NHsOH) dé tao ra
san phiAm mong muén. Theo tinh to4n theo phuong phép LC-MS cho CasH37N4O (M+H)*:
~ m/z = 409,3; theo thit nghiém 409,2. 'H NMR (500MHz, CD3CN) § 7,29 — 7,24 (m, 2H),

| 7,18 — 7,13 (m, 1H), 7,09 — 7,05 (m, 2H), 3,68 — 3,61 (m, 1H), 3,30 — 3,24 (m, 2H), 2,85 —
2,80 (m, 4H), 2,71 — 2,56 (m, 3H), 2,33 — 2,22 (m, 4H), 1,89 — 1,78 (m, 3H), 1,66 — 1,59 (m,
2H), 1,54 — 1,44 (m, 4H), 1,44 — 1,36 (m, 2H), 1,32 — 1,22 (m, 2H), 1,02 — 0,96 (m, 2H).
Theo phuong phap LC-MS phan tich (d9 pH =10, axetonitril/nuédc+NH4OH) thoi gian lvu t =
2,06 phut.O0

Vidu 74

[1-(2-hydroxyetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-

yl]axetonitril
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Hop chét nay dugc didu ché theo cac quy trinh néu trong Vi du 72 trong 36 {[tert-
butyl(dimetyl)silylJoxy}axetaldehyt (do Aldrich cung cdp, ma sb san phim #449458) thay
cho 4-{[tert-butyl(dimetyl)silylJoxy}xyclohexanon & buéc 1. Hén hop phan tmg nay dugc
tinh ché theo phuong phép sic ky long hidu sudt cao diu ché (@ pH =10,
axetonitril/nuéc+NH4OH) d tao ra san phdm mong muén. Theo tinh toén theo phuong phép
LC-MS cho C1H3N4O (M+H)": m/z = 355,2; theo thir nghiém 355,2.

Vidu75
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino } piperidin-1-yl)-1-(tetrahydro-2H-pyran-4-

Q&HOKCN
O

(o]
‘Hop chit ndy dwoc didu ché theo cac quy trinh néu trong Vi du 72 trong d6

yl)azetidin-3-yl]axetonitril

tetrahydro-4H-pyran-4-on (do Aldrich cung cip, mi s6 san phdm #198242) thay cho 4-{[tert-
- butyl(dimetyl)silyl]oxy}-xyclohexanon & buéc 1. Hon hgp phan tmg nay duogc tinh ché theo
phuong phép sic ky 1ong higu suét cao didu ché (d6 pH =10, axetonitril/nu¢c+NH4OH) dé
tao ra san phim mong mudn. Theo tinh to4n theo phuong phap LC-MS cho Cy4H35N4O
(M+H)*: m/z = 395,3; theo thir nghiém 395,2.

Vidu76

[3-(4-{[(1R,25)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetrahydrofuran-3-yl)-
azetidin-3-yl]axetonitril (hén hop gdm céc chit ddng phan khong dbi anh)
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,  Hop chét nay dugc diéu ché theo cac quy trinh néu trong Vi du 72 trong d6 dihydro-

furan-3(2H)-on (do J&W PharmLab cung cip, ma sb san phdm #10-0169) thay cho 4-{[tert-
butyl(dimetyl)silylJoxy}xyclohexanon & bu6c 1. Hdn hgp phan tng nay dugc tinh ché theo
phwong phép sic ky 1ong hidu suét cao didu ché (d6 pH =10, axetonitril/nueéc+NH4OH) dé
tao ra san phdm mong mudn. Theo tinh todn theo phuong phap LC-MS cho Cp3H33NsO
(M+H)*: m/z = 381,3; theo thir nghiém 381,2.

Vidu 77
2-(3-(xyanometyl)-3-(4-(((1R,28)-2-phenylxyclopropyl)amino)piperidin-1-yl)azetidin-1-yl)-

AN
0
@ NZN§\CN
K(o

/N\

N,N-dimetylaxetamit

Budc 1: Axit [3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)-

-
SEme
Kfo

OH
Axit axetic (62,9ul, 1,11mmol) dugc bd sung vao dung dich chita N-{1-[3-(xyanome-

azetidin-1-yl]axetic

tyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-phenylxyclopropyl]axetamit (theo
Vi du 58, Buéc 4: 150mg, 0,37mmol) va etyl glyoxylat 5,0M trong toluen (88pl, 0,44mmol)
trong metylen clorua (2ml). Hdn hop thu duge dugc khudy & nhiét d trong phong qua dém,
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sau d6 natri triaxetoxybohydrua (160mg, 0,74mmol) dwoc bb sung vio. Hn hop phan tng
nay duoc khudy & nhiét d trong phong trong thoi gian 2 gid, sau d6 dugc pha loéng béng
DCM, rira bing dung dich NaHCO3 bdo hoa, nuéc va nuée mubi. L6p hitu co dugc 1am khd
trén Na2S0s4, loc va cd. Cin duoc hoa tan trong THF (2ml) va MeOH (2ml), sau d6 dung dich
chira lithi hydroxit, monohydrat (46mg, 1,1mmol) trong nuéc (1ml) duoc bd sung vao. Hon
hop phan tmg nay duoc khudy & 40°C trong thdi gian 2 gid. Hon hop phan tmg niy duoc didu
chinh dén d6 pH = 4 bing HCI (dung dich trong nudc), va cb trong diéu kién &p suét giam dé
tao ra san phim thd ma dugc sir dung & bude tiép theo khong can tinh ché thém. Theo tinh
toan théo phuong phap LC-MS cho C21H20N4O2 (M+H)": m/z = 369,2; theo thir nghiém
369,2.

Budc 2: 2-(3-(xyanometyl)-3-(4-(((1R,2S)-2-phenylxyclopropyl)amino)piperidin-1-yl)azetidi-
n-1-yl)-N,N-dimetylaxetamit

Pimetylamin 2,0M trong THF (41pl, 0,081mmol), tiép theo 1a trietylamin (20pl,
0,2mmol) dwoc bd sung vio hdn hop gdbm axit [3-(xyanometyl)-3-(4-{[(1R,2S)-2-
phenylxyclopropyl]amino}piperidin-1-yl)azetidin-1-ylJaxetic =~ (20mg,  0,05mmol) va
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (29mg, 0,065mmol) trong
DMF (1ml). HOn hgp phan tng nay dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid,
sau d6 dugc didu chinh dén do pH=2 bing TFA, va tinh ché theo phuong phap sic ky long
hiéu suét cao didu ché (d0 pH =2, axetonitril/nuéc+TFA) @ tao ra san phAm mong mudn &
dang mubi TFA. Theo tinh toan theo phuong phép LC-MS cho C23H3NsO (M+H)": m/z =
. 396,3; theo thir nghiém 396,2.

Vidu78
2-[3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-1-yl]-

o
©“ \G\IZ?CN

N

N-metylaxetamit

0
HN_
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Hop chit ndy dwoc diéu ché theo cic quy trinh néu trong Vi du 77 trong d6
metylamin thay cho dimetylamin & buéc 2. Hdn hgp phan tmg nay duoc tinh ché theo
phwong phap sic ky 1ong hiéu sudt cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra
san phdm mong mubn & dang mubi TFA. Theo tinh todn theo phuong phap LC-MS cho
C22H32NsO (M+H)": m/z = 382,3; theo thir nghiém 382,2.

Vidu79
2-[3-(xyanometyl)-3-(4-{[(1R,25)-2-phenylxyclopropyl]amino } piperidin-1-yl)azetidin-1-

ALK
© 2N§\0N

o)

yl]axetamit

NH,

Hop chét nay duoc diéu ché theo cac quy trinh néu trong Vi du 77 trong d6 amoni

cacbonat thay cho dimetylamin & buéc 2. Hon hop phan tmg ndy dugc tinh ché theo phwong

phép séc ky long hiéu suét cao diéu ché (46 pH =2, axetonitril/nu6c+TFA) @& tao ra san

phdm mong muén & dang mudi TFA. Theo tinh toan theo phwong phdp LC-MS cho
C21H30NsO (M+H)": m/z = 368,2; theo thir nghiém 368,2.

Vidu 80
[1-[(1-metyl-1H-pyrazol-4-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piper-
idin-1-yl)azetidin-3-yl]axetonitril

AN
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O;\@N

\
Benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (35mg,
0,079mmol), tiép theo 13 trietylamin (25pl, 0,18mmol) dugc bd sung vao hdn hop gdbm N-{1-
[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,28S)-2-
phenylxyclopropyl]axetamit (theo Vi dy 58, Buéc 4: 25mg, 0,061mmol), axit 1-metyl-1H-
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pyrazol-4-carboxylic (do Aldrich cung cép, ma s6 san phim #682063: 9,9mg, 0,079mmol)
trong axetonitril (1,0ml). Hdn hop phan ttng nay dugc khudy & nhiét d6 trong phong qua
dém, sau d6 duogc ti bang dung dich nudc NaHCO; bio hoa, va chiét bing etyl axetat. Cac
16p hitu co két hop duoc rira bang nudc mudi, 1am khd trén NaxSOq, loc va ¢d. Cin duge hoa
tan trong THF (1ml) va MeOH (1ml), tiép d6 dung dich NaOH 2N (1ml) duoc bd sung vao.
Hbn hop thu duge duoc khudy & nhiét do trong phong trong thdi gian 3 gidy, sau d6 duge axit
hoéa bing TFA va tinh ché theo phuong phép sic ky 1ong hiéu sut cao diéu ché (46 pH =2,
axetonitril/nuéc+TFA) d& tao ra san phdm mong mudn & dang mudi TFA. Theo tinh todn
theo phuwong phap LC-MS cho C24H31NsO (M+H)": m/z = 419,3; theo thir nghiém 419,3. San
phém o dang mudi TFA duoc trung hoa dé thu duoc dang bazo ty do cia san phém ma duoc
ding dé thu nhén dit liéu NMR. 'H NMR (500MHz, DMSO) § 8,15 (s, 1H), 7,74 (s, 1H),
7,21 (t, J = 7,6 Hz, 2H), 7,09 (t, J = 7,3 Hz, 1H), 7,00 (d, J = 7,5 Hz, 2H), 4,26 — 4,13 (in,
2H), 3,88 — 3,76 (m, 5H), 2,94 (s, 2H), 2,72 — 2,62 (m, 2H), 2,56 — 2,50 (m, 1H), 2,22 - 2,10
(m, 3H), 1,84 — 1,70 (m, 3H), 1,34 — 1,20 (m, 2H), 0,99 — 0,89 (m, 2H).

Vidu 81
[1-[(1-metyl-1H-pyrazol-5-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piper-
idin-1-yl)azetidin-3-yl]axetonitril

AN
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Hop chét nay duoc didu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit 1-
metyl-1H-pyrazol-5-carboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hgp
phan g nay duogc tinh ché theo phuong phap séc ky 1ong hiéu sut cao diéu ché (@6 pH =2,
axetonitril/nuéc+TFA) d& tao ra san phdm mong mudn & dang mudi TFA. Theo tinh todn

theo phuwong phép LC-MS cho C24H31NsO (M+H)": m/z = 419,3; theo thir nghi¢m 419,3.
Vi du 82

[1-[(trans-4-hydroxyxyclohexyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} -
piperidin-1-yl)azetidin-3-yl]axetonitril
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Hop chét nay dugc didu ché theo cac quy trinh néu trong Vi du 80 trong d6 axit trans-
4-hydroxyxyclohexancarboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hop
phan tmg nay dugc tinh ché theo phuong phap sic ky 16ng hiéu suét cao diéu ché (46 pH =2,
axetonitril/nudc+TFA) dé tao ra san phdm mong mudn & dang mudi TFA. Theo tinh toén
theo phuong phap LC-MS cho C26H37N4O2 (M+H)™: m/z = 437,3; theo thir nghiém 437,3.

Vidu 83
[1-[(cis-4-hydroxyxyclohexyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piper-
idin-1-yl)azetidin-3-yl]axetonitril

ALK
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Hop chét nay dugc didu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit cis-4-
hydronyyclohexancarboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hop phan
g ndy dugc tinh ché theo phwong phép sic ky long hiéu sudt cao diéu ché (46 pH =2,
axetonitril/nu¢e+TFA) @8 tao ra san phdm mong mudn & dang mudi TFA. Theo tinh toén
theo phuong phap LC-MS cho C26H37N402 (M+H)*: m/z = 437,3; theo thir nghiém 437,3.

Vi dy 84

[1-[(1-hydroxyxyclopropyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-
1-yl)azetidin-3-yl]axetonitril
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Hop chét nay dwoc didu ché theo cic quy trinh néu trong Vi du 80 trong d6 axit 1-
hydroxyxyclopropancarboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hop
phan tmg nay duoc tinh ché theo phuong phép sic ky 1ong hiéu suét cao diéu ché (d6 pH =2,
axetonitril/nuGc+TFA) dé tao ra san phAm mong muén & dang mudi TFA. Theo tinh to4n

theo phwong phép LC-MS cho Ca3H31N4O2 (M+H)"™: m/z = 395,2; theo thit nghiém 395,2.

Vidu 85
[1-[(1 -hydroxyxyclopentyl)carbonyl];3-(4- {[(1R,28)-2-phenylxyclopropyl]amino}piperidin-

@A’@g
A

OH
Hop chét nay dwoc diéu ché theo cac quy trinh néu trong Vi du 80 trong dé axit 1-

1-yl)azetidin-3-yl]axetonitril

hydroxyxyclopentancarboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hop
phén tmg nay dugc tinh ché theo phuong phép sic ky 16ng hidu sut cao diéu ché (d6 pH =2,
axetonitril/nuéc+TFA) @8 tao ra san phdm mong mudn & dang mudi TFA. Theo tinh todn

theo phuong phéap LC-MS cho CzsH3sN4O2 (M+H)™: m/z = 423,3; theo thir nghiém 423,3.
Vidu 86

[1-(morpholin-4-ylcarbonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)a-

zetidin-3-yl]axetonitril
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Phosgen (15% trong lugng trong toluen, 80pl, 0,lmmol) dugc bd sung vao hdn hop
gdm N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-phenyl-
xyclopropyl]axetamit (theo Vi du 58, Budc 4: 30mg, 0,08mmol) va trietylamin (30pl,
0,2mmol) trong axetonitril (Iml) & 0°C. H8n hop thu dugc dwoc khudy & nhiét d6 trong
phong trong thoi gian 1 gid, sau d6 dugc ¢b trong didu kién 4p sut giam. Dung dich
chira morpholin (10pl, 0,11mmol) va trietylamin (20pl, 0,2mmol) trong axetonitril (1ml)
dugc bd sung vao cin nay. Hon hop phan tmg niy dwoc khudy & nhiét do trong phong trong
thoi gian 30 phut, tiép d6 dung dich NaOH 2N (1ml) duoc bd sung vao. H3n hop phan tmg
nay dugc khudy & nhiét d trong phong trong thoi gian 3 gid, sau d6 dugc tinh ché theo
phuong phép sic ky 16ng hidu suét cao diéu ché (d6 pH =2, axetonitril/nu6c+TFA) dé tao ra
san phAm mong muén & dang mubi TFA. Theo tinh toin theo phwong phap LC-MS cho
C24H34N502 (M+H)": m/z = 424,3; theo thir nghiém 424,3.

Vi du 87
[1-[(4-hydroxypiperidin-1-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piper-
idin-1-yl)azetidin-3-yl]axetonitril

Yau
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Hop chét nay duoc diéu ché bing cach ap dung céc quy trinh tuong ty nhu duge mod
ta trong Vi du 86 trong d6 4-hydroxypiperidin thay cho morpholin. Hon hgp phan {mg nay
duoc tinh ché theo phwong phép sic ky long hiéu sudt cao didu ché (46 pH =2,
axetonitril/nuc’yc+TFA) dé tao ra san phdm mong mudn & dang mubi TFA. Theo tinh toan

theo phuong phdp LC-MS cho C25H3sNsO2 (M+H)™: m/z = 438,3; theo thir nghiém 438,3.
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Vidu 88
[1-[(4-metoxypiperidin-1-yl)carbonyl]-3-(4-{[(1R,25)-2-phenylxyclopropyl]amino } pipe-
ridin-1-yl)azetidin-3-yl]axetonitril

A
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Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 86 trong d6 4-metoxy-
piperidin thay cho morpholin. H8n hop phan tmg nay duoc tinh ché theo phuong phap séc ky
16ng hidu sudt cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong
mudn & dang mudi TFA. Theo tinh toan theo phuong phap LC-MS cho Ca6H3sNsO, (M+H)™:
m/z = 452,3; theo thir nghi¢m 452,3.

Vi du 89
[1-[(3-hydroxyazetidin-1-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-
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1-yl)azetidin-3-yl]axetonitril

Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 86 trong d6 azetidin-
3-0l hydroclorua thay cho morpholin. H6n hop phan tmg niy duoc tinh ché theo phwong
phép sic ky 1ong hiéu suét cao didu ché (d6 pH =2, axetonitril/nudc+TFA) dé tao ra san
phim mong mudn & dang mudi TFA. Theo tinh todn theo phwong phap LC-MS cho
C23H32N502 (M+H)": m/z = 410,3; theo thir nghiém 410,3.

Vidu 90

N,N-dimetyl-2-(1-(metylsulfonyl)-3-(4-(((1R,2S)-2-phenylxyclopropyl)amino)piperidin-1-
yl)azetidin-3-yl)axetamit
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Hop chét nay dugc diéu ché theo céc quy trinh néu trong Vi du 70 trong d6 metan-
sulfonyl clorua thay cho etansulfonyl clorua & buéc 5. Hon hgp phan ting nay dwoc tinh ché
theo phwong phap sic ky léng higu sudt cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé
tao ra san phdm mong muén & dang mudi TFA. Theo tinh to4n theo phwong phap LC-MS cho
C22H3sN403S (M+H)": m/z = 435,2; theo thir nghiém 435,3.

Vidu9l
N-metyl-2-[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)a-

zetidin-3-yl]axetamit

o H
(o]

Hop chit ndy dwoc didu ché theo céc quy trinh néu trong Vi du 70 trong d6
metansulfonyl clorua thay cho etansulfonyl clorua & budc 5; vad metylamin thay cho
“dimetylamin & budc 7. Hon hop phan ting nay dugce tinh ché theo phuong phap séc ky long
hidu suét cao didu ché (d6 pH =2, axetonitril/nuéc+TFA) d tao ra san phAm mong muén &
dang mubi TFA. Theo tinh toan theo phwong phap LC-MS cho C21H33N403S (M+H)": m/z =
421,2; theo thir nghiém 421,3.

Vidu92

2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azetidin-3-y-

1]etanol
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Lithi tetrahydroaluminat 1,0M trong THF (300ul, 0,30mmol) dwoc b sung timg giot
vao dung dich chira bis(trifloaxetat) cia axit [1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclo-
propyl]amino } piperidin-1-yl)azetidin-3-yl]axetic (theo Vi du 70, Buéc 6: 33mg, 0,051mmol)
trong tetrahydrofuran (1,5ml) & 0°C. Hon hop thu dwge duge khudy & 0°C trong thoi gian 1,5
gio, sau d6 dugc toi béng 0,1ml nudc, 0,1ml NaOH (15% trong nudc), tiép d6 0,3ml nude.
Hbn hop thu duoc duge khudy & 0°C trong thdi gian 10 pht, sau d6 dwoc pha lodng bang
THF va loc. Dich loc dugc tinh ché theo phuong phap séc ky 1ong hiéu sut cao didu ché (d6
pH =2, axetonitril/nueéc+TFA) dé tao ra san phdm mong mudn & dang mubi TFA. Theo tinh
toan theo phuong phap LC-MS cho C21H34N303S (M+H)™: m/z = 408,2; theo thir nghiém
408,2.

Vidu93
2-[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azetidin-3-
yl]etanol

Hop chét nay dugc diéu ché theo cic quy trinh néu trong Vi du 70 (buéc 5, bube 6)
va Vi du 92; trong d6 metansulfonyl clorua thay cho etansulfonyl clorua trong Vi du 70,
Budce 5. Hon hop phan tng ndy duge tinh ché theo phwong phap séic ky 1éng hi¢u sut cao
didu ché (d6 pH =2, axetonitril/nu6c+TFA) @ tao ra san phdm mong muén & dang mubi
TFA. Theo tinh to4n theo phurong phap LC-MS cho C20H32N303S (M+H)™: m/z = 394,2; theo
thir nghi€ém 394,2.

Vidu 94
Metyl 3-[2-(dimetylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperid-
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in-1-yl)azetidin-1-carboxylat

AN
A,
O ey
o%o

Hop chét ndy dugc diéu ché theo cic quy trinh néu trong Vi dy 70 trong d6 metyl
clorofomat thay cho etansulfonyl clorua. Hn hop phan ting nay duoc tinh ché theo phuong
phép sic ky long hiéu suit cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san
phim mong mudn & dang mubi TFA. Theo tinh toén theo phuong phap LC-MS cho
C23H3sN403 (M+H)": m/z =415,3; theo thir nghiém 415,3.

Vidu95
Metyl 3-[2-(metylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-

AU
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yl)azetidin-1-carboxylat
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Hop chit nay dwoc diéu ché theo cic quy trinh néu trong Vi du 70 trong d6
metylamin thay cho dimetylamin. Hon hop phan ting ndy dugc tinh ché theo phuong phap
sic ky long hiéu suft cao diéu ché (46 pH =2, axetonitril/nuéc+TFA) d tao ra san phédm
mong mubn & dang mudi TFA. Theo tinh todn theo phuong phap LC-MS cho C22H33N403
(M+H)": m/z = 401,3; theo thir nghiém 401,2.

Vidu 96

3-[2-(dimetylamino)-2-oxoetyl]-N,N-dimetyl-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino}} -

piperidin-1-yl)azetidin-1-carboxamit
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Hop chit nay dwoc didu ché theo cac quy trinh néu trong Vi du 70 trong d6 N,N-di-
metylcarbamoyl clorua thay cho etansulfonyl clorua & buéc 5. Hon hop phan tng nay duoc
tinh ché theo phuong phdp sic ky léng hidu sudt cao didu ché (@6 pH =2,
axetonitril/nu6c+TFA) dé tao ra san phim mong mudn & dang mudi TFA. Theo tinh toan
theo phuong phap LC-MS cho C24H3§N502 (M+H)*: m/z = 428,3; theo thir nghiém 428,3.

Vidu97
N,N-dimetyl-3-[2-(metylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-

piperidin-1-yl)azetidin-1-carboxamit
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Hop chit nay duoc didu ché theo c4c quy trinh néu trong Vi du 70 trong d6 N,N-di-
metylcarbamoyl clorua thay cho etansulfonyl clorua ¢ budc 5 va metylamin thay cho
dimetylamin & buéc 7. Hon hop phan tng nay duge tinh ché theo phuong phap sic ky 1ong
hidu suét cao didu ché (d6 pH =2, axetonitril/nuéc+TFA) d tao ra san phim mong muén &
dang mubi TFA. Theo tinh to4n theo phwong phap LC-MS cho C23H3sNsO2 (M+H)*: m/z =
414,3; theo thr nghi€ém 414,2.

Vidy 98

[1-(1-metyl-1H-pyrazol-4-yl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino } piperidin-1-yl)a-

zetidin-3-yl]axetonitril
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Hdn hop  gdm N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-y1}-2,2,2-triflo-N-
[(1R,2S)-2-phenylxyclopropyl]axetamit (theo Vi du 58, Budc 4: 40mg, 0,1mmol), 4-bromo-
l-metyl-lH-pyraiol (24mg, 0,15mmol), tris(dibenzylidenaxeton)dipaladi  (0) (4mg,
0,004mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (8,2mg, 0,017mmol)
va xezi cacbonat (70mg, 0,22mmol) trong toluen (2ml) dwoc suc nito, sau d6 dugc khudy &
110°C qua dém. H8n hop phan tmg niy duoc gidm nhiét do dén nhiét do trong phong, tiép d6
dwoc 61 bang dung dich nwdc NaHCOs bio hoa, va chiét bang etyl axetat. Cac 16p hitu co két
hop duge rira bang nude mudi, 1am khd trén Na,SOq, loc va ¢b trong diéu kién 4p sut giam.
Cin dugc hoa tan trong THF (2ml), sau d6 dung dich NaOH 2N (2ml) dugc bd sung vao.
Hén hop phan tmg nay dwoc khudy & nhiét do trong phong trong thoi gian 2 gid, sau d6 duoc
tinh ché theo phwong phdp sic ky léng hiéu sudt cao diéu ché (46 pH =2,
axetonitril/nuéc+TFA) d8 tao ra san phAm mong mudn & dang mudi TFA. Theo tinh toan

theo phuong phap LC-MS cho C3H31Ng (M+H)™: m/z = 391,3; theo thir nghiém 391,2.

Vidu99
Tetrahydrofuran-3-yl 3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-
1-yl)azetidin-1-carboxylat (hdn hop gdm céc chit ddng phan khong dbi quang)
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7 4-Nitrophenyl tetrahydrofuran-3-yl cacbonat (diéu ché dugc nhu da duge bdc 10 trong

cong bd don qudc t& s6 WO 2010/108059: 16mg, 0,063mmol) dugc bd sung vao hdn hop
gdm  N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-yl}-2,2,2-triflo-N-[(1R,2S)-2-phenyl-
xyclopropyl]axetamit (theo Vi du 58, Budc 4: 20mg, 0,05mmol) va trietylamin (20pl,
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0,14mmol) trong axetonitril (0,8ml). Hén hop phén tmg ndy dugc khudy & nhiét d6 trong
phong trong thoi gian 1 gid, sau d6 dugc t6i bing dung dich nude NaHCO; bdo hda, va chiét
bing etyl axetat. Céc 16p hitu co két hop dugc rira bang nudc mudi, lam kho trén NapSOs, loc
va cb trong didu kién &p suét giam. Cin dugc hoa tan trong THF (Iml), sau d6 dung dich
NaOH 2N (1ml) dwoc bd sung vao. Hon hop phan tmg ndy dugc khudy & nhiét d6 trong
phong trong thoi gian 2 gid, sau d6 duge tinh ché theo phwong phép séc ky 16ng hidu suét cao
didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra sin phidm mong muén & dang mubi
TFA. Theo tinh to4n theo phuong phap LC-MS cho C24H33N4O3 (M+H)™: m/z = 425,3; theo
thir nghiém 425,3.

Vidu 100
[1-[(1-metyl-1H-pyrazol-4-yl)sulfonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-
1-yl)azetidin-3-yl]axetonitril

N
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Hop chét nay duge didu ché theo cic quy trinh néu trong Vi du 58 trong d6 1-metyl-
1H-pyrazol-4-sulfonyl clorua thay cho metansulfonyl clorua & buéc 5. Hén hgp phan tng nay
duoc tinh ché theo phwong phdp sic ky long hiéu suét cao diéu ché (46 pH =2,
axetonitril/nu6c+TFA) dé tao ra san phdm mong muén & dang mudi TFA. Theo tinh toan

theo phuong phap LC-MS cho C23H31N602S (M+H)": m/z = 455,2; theo thir nghi¢m 455,2.
Vidu 101

[3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-1-(metylsulfonyl)-

azetidin-3-yl]axetonitril

-152-



30723

Hop chit nay dugc diéu ché theo cac quy trinh néu trong Vi du 58 trong d6 (1R,2S)-
2-(4-florophenyl)xyclopropanamin (do Enamin cung cép, m3 sb san phdm #EN300-189082)
thay cho (1R,2S)-2-phenylxyclopropanamin & budc 2. Hén hop phan tmg nay dugc tinh ché
theo phuong phap séc ky long higu suét cao diéu ché (46 pH =2, axetonitril/nu6c+TFA) dé
tao ra san phAm mong mubn & dang mudi TFA. Theo tinh to4n theo phuong phéap LC-MS cho
C20H28FN402S (M+H)*: m/z = 407,2; theo thir nghiém 407,1.

Vidu 102
3-(xyanometyl)-3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)azetidin-
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1-sulfonamit

Hop chét nay duoc diéu ché theo cc quy trinh néu trong Vi du 65 trong d6 (1R,2S)-
2-(4-florophenyl)xyclopropanamin (do Enamin cung cép, ma sb san phdm #EN300-189082)
thay cho (1R,2S)-2-phenylxyclopropanamin. Hén hop phén umg nay duogc tinh ché theo
~ phuong phap séc ky long higu sut cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra
san phdm mong mubn & dang mudi TFA. Theo tinh toén theo phuong phép LC-MS cho
C19H27FNs02S (M+H)*: m/z = 408,2; theo thir nghiém 408, 1.

- Vidu 103
[3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-1-(4-hydroxyxyclo-
hexyl)azetidin-3-yl]axetonitril (Ch4t ddng phan 1)
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Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 72 trong d6 (1R,2S)-
2-(4-florophenyl)xyclopropanamin (do Enamin cung cép, ma sb san phidm #EN300-189082)
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thay cho (1R,2S)-2-phenylxyclopropanamin. Hén hgp phén tmg nay dugc tinh ché theo
phwong phap sic k}’f 16ng hiéu sut cao d_iéu ché (6 pH =2, axetonitril/meéc+TFA) tach hai
chét ddng phan & dang céc mubdi TFA tuong tmg cta ching. Chit déng phin mdt dwoc chi
dinh 13 hop chét theo Vi du 103. Theo tinh toan theo phuong phap LC-MS cho CasH3sFN4O
(M+H)": m/z = 427,3; theo thir nghiém 427,2.

Vidu 104
[3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-1-(4-hydroxyxyclo-
hexyl)azetidin-3-yl]axetonitril (Chit ddng phén 2)
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Hop chit nay duoc didu ché theo cic quy trinh néu trong Vi du 72 trong d6 (1R,2S)-
2-(4-florophenyl)xyclopropanamin (do Enamin cung chp, ma sb san phim #EN300-189082)
fhay cho (1R,2S)-2-phenylxyclopropanamin. Hon hgp phin ung nay dwoc tinh ché theo
phuong phép sic ky 1ong hidu suét cao didu ché (49 pH =2, axetonitril/nuéc+TFA) tach hai
chét ddng phan & dang cac mubi TFA tuong ting clia chiing. Chét dbng phéan hai dugc chi
dinh 13 hop chét theo Vi du 104. Theo tinh toén theo phwong phép LC-MS cho C2sH3sFN4O
(M+H)*: m/z = 427,3; theo thir nghiém 427,2.

Vidu 105
Axit {1-[4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-yl]xyclobutyl} axetic

s VO%
>

Hop chét nay duoc diéu ché theo cc quy trinh néu trong Vi dy 55 trong d6 1-boc-4-
piperidincarboxaldehyt (do Ark Pharm cung chp, ma sb san phidm #4K-21827) thay cho tert-
butyl 4-formyl-4-metylpiperidin-1-carboxylat & buéc 1. Hén hop phan img ndy dugc tinh ché
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theo phuong phap sic ky long hiéu suét cao didu ché (46 pH =2, axetonitril/nudc+TFA) dé
tao ra san phim mong mudn & dang mubi TFA. Theo tinh to4n theo phuong phdp LC-MS cho
C21H31N202 (M+H)*: m/z = 343,2; theo thir nghiém 343,2.

Vidu 106
[1-(3-hydroxyxyclobutyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azet-

o
¢

OH
3-Oxoxyclobutyl benzoat (19mg, 0,098mmol), tiép theo axit axetic (8,4pl, 0,15mmol)

idin-3-yl]axetonitril

dugc bd sung vao dung dich chita N-{1-[3-(xyanometyl)azetidin-3-yl]piperidin-4-y1}-2,2,2-
triflo-N-[(1R,2S)-2-phenylxyclopropyl]axetamit (theo Vi du 58, Bu6c 4: 20mg, 0,05mmol)
trong metylen clorua (2ml). Hon hop thu dugc dugce khudy & nhiét d6 trong phong trong thoi
gian 1 gid, sau d6 natri triaxetoxybohydrua (31mg, 0,15mmol) duoc b6 sung vao. Hon hop
phan ung nay duoc khudy & nhiét d6 trong phong trong thoi gian 1,5 gid, sau d6 dugc t6i
bang dung dich nuéc NaHCO; bdo hoa, va chiét bang etyl axetat. C4c 16p hitu co két hop
duoc rira bing nude mubi, 1am kho trén NazSOs, loc va b trong didu kién &p sult giam. Cin
dugc hoa tan trong axetonitril (1ml), sau d6 dung dich NaOH 4N (1ml) duoc bd sung vao.
Hdn hop phan tng nay duoc khudy & nhiét d6 trong phong trong thdi gian 2 gid, sau do duoc
tinh ché theo phwong phédp sic ky léng hiéu sudt cao didu ché (d pH =2,
axetonitril/nuéc+TFA) d& tao ra san phdm mong mubn & dang mudi TFA. Theo tinh toan

theo phuong phép LC-MS cho Ca3H33NsO (M+H)™: m/z = 381,3; theo thir nghiém 381,2.
Vidu 107

2-(3-(4-(((1R,28)-2-phenylxyclopropyl)amino)piperidin-1-yl)-1-(tetrahydrofuran-2-

carbonyl)azetidin-3-yl)axetonitril
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Hop chit nay dugc diéu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit
tetrahydrofuran-2-carboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hdn hop phan
mg nay dwoc tinh ché theo phuong phép sic ky 1ong hiéu sut cao diéu ché (d6 pH =2,
axetonitril/nuéc+TFA) dé tao ra san phdm mong muén & dang mubi TFA. Theo tinh to4n
theo phuong phéap LC-MS cho C4H33N402 (M+H)": m/z = 409,3; theo thir nghiém 409,2.

Viduy 108
[3-(4-{[(1R,2S)-2-phenylxyclopropyl|amino } piperidin-1-yl)-1-(tetrahydrofuran-3-yl-

carbonyl)azetidin-3-yl]axetonitril

o O,
O
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Hop chit nay duoc diéu ché theo cac quy trinh néu trong Vi du 80 trong d6 axit tetra-
hydrofuran-3-carboxylic thay cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hop phan tng
nay duoc tinh ché theo phuwong phdp sic ky long hiéu suét cao didu ché (46 pH =2,
axetonitril/nudc+TFA) dé tao ra san phim mong mubn & dang mudi TFA. Theo tinh toén
theo phuong phéap LC-MS cho C4H33N4O2 (M+H)™: m/z = 409,3; theo thir nghiém 409,3.

Viduy 109

[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-5-ylcarbonyl)a-

zetidin-3-yl]axetonitril
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Hop chit nay dugc didu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit

‘thiazol-5-carboxylic (do AstaTech cung chp, mi s6 san phim #69866) thay cho axit 1-metyl-

1H-pyrazol-4-carboxylic. Hén hgp phéan tmg nay dugc tinh ché theo phuong phap sic ky

1ong hiéu suét cao didu ché (@6 pH =2, axetonitril/nu¢c+TFA) dé tao ra san phdm mong

mudn & dang mudi TFA. Theo tinh toén theo phwong phép LC-MS cho C3H2sNs08 (M+H)":
m/z = 422,2; theo thir nghiém 422,2.

Vidu110
[1-(isothiazol-5-ylcarbonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)-
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azetidin-3-yl]axetonitril

Hop chét nay dugc diéu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit
isothiazol-5-carboxylic (do AstaTech cung clp, ma sb san phém #62856) thay cho axit 1-
metyl-1H-pyrazol-4-carboxylic. Hdn hop phan ing nay dugce tinh ché theo phuong phap sic
ky long hiéu sult cao diéu ché (d6 pH =2, axetonitril/nu¢c+TFA) dé tao ra san phdm mong
mudn & dang mudi TFA. Theo tinh todn theo phuong phédp LC-MS cho C23H2sNsOS (M+H)":
m/z = 422,2; theo thir nghiém 422,2.

Vidu 11l

[3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-y1)-1 -(pyrazin-2-ylcarbonyl)azet-
idin-3-yl]axetonitril
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Hop chit nay duoc didu ché theo cac quy trinh néu trong Vi dyu 80 trong d6 axit 2-
pyrazincarboxylic (do Aldrich cung chp, mi s san phim #P56100) thay cho axit 1-metyl-
1H-pyrazol-4-carboxylic. Hon hgp phéan ng nay dugc tinh ché theo phwong phép sic ky
16ng hiéu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong
muén & dang mudi TFA. Theo tinh toén theo phuong phap LC-MS cho C24H2oN6O (M+H)':
m/z = 417,2; theo thir nghiém 417,2.

Vidul1l2
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-y1)-1-(1H-pyrazol-4-ylcarbonyl)-
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Hop chét nay dugc didu ché theo cac quy trinh néu trong Vi du 80 trong d6 axit 1H-

azetidin-3-yl]axetonitril

pyrazol-4-carboxylic (do Ark Pharm cung cép, ma sb san phdm #4K-25877) thay cho axit 1-
metyl-1H-pyrazol-4-carboxylic. Hon hop phan tng nay dugc tinh ché theo phuong phap sic
ky 16ng hidu suit cao didu ché (46 pH =2, axetonitril/nuéc+TFA) d8 tao ra san phim mong
mudn & dang mudi TFA. Theo tinh toan theo phuong phap LC-MS cho C23H29N6O (M+H)*:
m/z = 405,2; theo thir nghi€m 405,3.

Vidy 113

[3-(4-{ [(1R,2S)-2-pheny1xyclopropyl]amino}piperidin—1-yl)-1-(1H-pyrazol-S-ylcarbonyl)-

azetidin-3-yl]axetonitril
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_ Hop chit nay dwoc didu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit 1H-
pyrazol-5-carboxylic (do Oakwood cung cAp, mad sb san phim #014533) thay cho axit 1-
metyl-1H-pyrazol-4-carboxylic. Hon hop phan ting nay duoc tinh ché theo phwong phap séc
ky 16ng hiéu suit cao diéu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong
mudn & dang mudi TFA. Theo tinh toan theo phuong phap LC-MS cho Ca3HoN¢O (M+H)™:
m/z = 405,2; theo thir nghiém 405,2.

Viduy 114
{3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-[ (3R)-tetrahydrofuran-3-y-

Icarbonyl]azetidin-3-yl }axetonitril
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Hop chit nay dwoc didu ché theo céé quy trinh néu trong Vi du 80 trong d6 axit (R)-
tetrahydrofuran-3-carboxylic (do Aldrich cung cép, ma sb san phdm #712280) thay cho axit
1-metyl-1H-pyrazol-4-carboxylic. Hon hop phan tmg nay dugc tinh ché theo phwong phap
séc ky 1ong hiéu sult cao diéu ché (46 pH =2, axetonitril/nudc+TFA) dé tao ra san phim
mong mubn & dang mubi TFA. Theo tinh todn theo phuong phdp LC-MS cho C2¢H33N4Oz
(M+H)": m/z = 409,3; theo thir nghiém 409,4.

Viduy 115

{3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-[(3S)-tetrahydrofuran-3-yl-

carbonyl]azetidin-3-yl}axetonitril
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Hop chét ndy duoc didu ché theo céc quy trinh néu trong Vi du 80 trong 6 axit (S)-
tetrahydrofuran-3-carboxylic (Astech, ma s6 san phdm #66517) thay cho axit 1-metyl-1H-
pyrazol-4-carboxylic. Hn hop phan tmg nay duoc tinh ché theo phuong phép sic ky long
hiéu suét cao diéu ché (d6 pH =2, axetonitril/nuéc+TFA) d& tao ra san phim mong mudn &
dang mudi TFA. Theo tinh to4n theo phuong phap LC-MS cho C24H33N4O» (M+H)": m/z =
409,3; theo thir nghiém 409,3.

Vidu116
{3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-[(2S)-tetrahydrofuran-2-yl-

carbonyl]azetidin-3-yl}axetonitril
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Hop chit nay duoc didu ché theo céc quy trinh néu trong Vi du 80 trong d6 axit (S)-2-
tetrahydrofuroic (do Aldrich cung clp, ma sb san phim #527890) thay cho axit 1-metyl-1H-
pyrazol-4-carboxylic. Hon hop phan tmg nay dugc tinh ché theo phuong phép sic ky long
hiéu suét cao diéu ché (46 pH =2, axetonitril/nuéc+TFA) d8 tao ra san phdm mong muébn &
dang mudi TFA. Theo tinh toén theo phuong phap LC-MS cho C24H33N4O2 (M+H)": m/z =
409,3; theo thir nghiém 409,3.

Vidu 117

{3-(4-{[(1 R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-[(2R)-tetrahydrofuran-2-y-

lcarbonyl] azetidin-3-yl}axetonitril
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Hop chit nay duoc didu ché theo cac quy trinh néu trong Vi du 80 trong d6 axit (R)-2-
tetrahydrofuroic (do Aldrich cung cép, ma sb san phdm #479292) thay cho axit 1-metyl-1H-
pyrazol-4-carboxylic. Hon hgp phan img nay dwoc tinh ché theo phuong phép sic ky long
hiéu suét cao didu ché (d6 pH =2, axetonitril/nudc+TFA) d2 tao ra san phim mong mubn &
dang mubi TFA. Theo tinh todn theo phuong phép LC-MS cho C24H33N402 (M+H)": m/z =
© 409,3; theo thir nghigm 409,2.

Vidul118
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(pyridin-2-ylaxetyl)azetidin-3-

© \Q‘Z?CN
z

Hop chét ndy dugc didu ché theo cic quy trinh néu trong Vi du 80 trong d6

yl]axetonitril

hydroclorua cua axit 2-pyridylaxetic (do Aldrich cung chp, ma sb san phdm #P65606) thay
cho axit 1-metyl-1H-pyrazol-4-carboxylic. Hon hgp phan g nay dugc tinh ché theo phuong
phép séc ky léng hiéu sult cao didu ché (46 pH =2, axetonitril/nudc+TFA) dé tao ra san
phim mong mudn & dang mudi TFA. Theo tinh toan theo phwong phidp LC-MS cho
C26H3:NsO (M+H)*: m/z = 430,3; theo thir nghiém 430,3.

Vidu119

[3-(4-{[(1R,2S)-2-pheny1xyclopropyl] amino }piperidin-1-yl)-1-(1 ,3-thiazol-4-ylcarbonyl)a-

zetidin-3-yl]axetonitril
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Hop chit nay dwoc diéu ché theo cdc quy trinh néu trong Vi du 80 trong d6 axit
thiazol-4-carboxylic (do Aldrich cung cdp, ma s6 san phdm #633658) thay cho axit 1-metyl-
1H-pyrazol-4-carboxylic. Hon hgp phéan tng ndy dugc tinh ché theo phwong phép sic ky
1ong hiéu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong
mudn 6 dang mudi TFA. Theo tinh toan theo phwong phdp LC-MS cho C23H2sNsOS (M+H)*:
m/z = 422,2; theo thir nghi¢m 422,2.

Vidu 120
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(1,3-thiazol-2-ylcarbonyl)a-

ALK
© ZNg\CN
o)\S(/l"/)

Hop chit nay dwoc didu ché theo cic quy trinh néu trong Vi du 80 trong d6 axit

zetidin-3-yl]axetonitril

thiazol-2-carboxylic (do Ark Pharm cung cép, ma sb san phdm #4K-21895) thay cho axit 1-
metyl-1H-pyrazol-4-carboxylic. H8n hgp phan (g nay dugc tinh ché theo phuong phap sic
ky long hiéu sut cao diéu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phim mong
mudn & dang mudi TFA. Theo tinh toén theo phwong phap LC-MS cho Ca3HsNsOS (M+H)™:
m/z = 422,2; theo thir nghiém 422,2.

Vidu 121

N,N-dimetyl-2-[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetrahydro-
2H-pyran-4-yl)azetidin-3-yl]axetamit
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Buéc 1: Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(tetrahydro-2H-
pyran-4-yl)azetidin-3-yl] axetic

@”@m
®

0]

Tetrahydro-4H-pyran-4-on (do Aldrich cung clp, m3 sb san phdm #198242: 100pl,
1mmol), tiép theo 12 axit axetic (100ul, 2mmol) dugc bd sung vao dung dich chira metyl (3-
{4-[[(1R,2S)-2-phenylxyclopropyl](trifloaxetyl)amino]piperidin-1-yl } azetidin-3-yl)axetat
(theo Vi du 70, Buéc 4: 150mg, 0,29mmol) trong metylen clorua (10ml). Hdn hop thu duoc
dugc khudy & nhiét d9 trong phong trong thdi gian 1 gid, sau d6 natri triaxetoxybohydrua
(190mg, 0,88mmol) dugc bb sung vao. Hén hop phan tmg nay dugc khudy & nhiét d6 trong
phong trong thoi gian 2 gio, tiép d6 dwoc pha lodng bing DCM va rira bing dung dich
NaHCO3 bio hoa, nudc va nude mudi. Lé&p hitu co dugc 1lam khd trén Na SO, loc va ¢d. Can
dugc hoa tan trong tetrahydrofuran (2ml), sau d6 dung dich nuéce natri hydroxit 2,0M (2ml,
4mmol), tiép theo 14 metanol (Sml) dugc bd sung vao. Hon hop thu dugc duoc khudy & nhiét
do6 trong phong qua dém, tiép d6 dwoc pha lodng bing MeOH, loc va tinh ché theo phuong
phép sic ky 1éng hiéu sult cao didu ché (30 pH =2, axetonitril/nuwéc+TFA) d tao ra san
phdm mong muén & dang mubi TFA. Theo tinh todn theo phuong phép LC-MS cho
Co4H36N303 M+H)": m/z = 414,3; theo thir nghiém 414,3.

Budc 2: N,N-dimetyl-2-[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetra-
hydro-2H-pyran-4-yl)azetidin-3-yl]axetamit

Axit  [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino }piperidin-1-yl)-1-(tetrahydro-2H-
pyran-4-yl)azetidin-3-yl]axetic (mubi TFA, 20mg) duoc hoa tan trong tetrahydrofuran (1ml),
© sau dé (benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat (19mg,
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0,037mmol), N,N-diisopropyletylamin (150ul, 0,86mmol) va dung dich dimetylamin 2,0M
trong THF (80ul, 0,2mmol) dugc bd sung vao. Hdn hop nay duge khudy & nhiét d6 trong
phong trong thoi gian 2 gio, sau d6 duoc pha lodng bing MeOH va tinh ché theo phuong
phap sic ky léng hiéu sudt cao didu ché (40 pH =2, axetonitril/nuéc+TFA) dé tao ra san
phim mong mudn & dang mudi TFA. Theo tinh todn theo phuong phdp LC-MS cho
Ca6H41N4O2 (M+H)*: m/z = 441,3; theo thir nghi¢ém 441,3.

Vidu 122
N-metyl-2-[3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-1-(tetrahydro-2H-
pyran-4-yl)azetidin-3-yl]axetamit

AAH
" \G H\
> é?

(0]

Hop chit nay duoc didu ché theo céc quy trinh néu trong Vi du 121 bing metylamin
thay cho dimetylamin & buéc 2. Hon hop phan ting nay duoc tinh ché theo phwong phép séc
ky 16ng hiéu sut cao didu ché (d6 pH =2, axetonitril/nusc+TFA) d8 tao ra san phim mong
mubn & déng mudi TFA. Theo tinh toan theo phuong phap LC-MS cho CasH3oN4O2 (M+H)*:
m/z = 427,3; theo thir nghiém 427,3.

Vidu 123
2-[1-(xyclopropylmetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azetidin-

AN
A4
O My
KV

Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 121 béng xyclopropan-
carboxaldehyt thay cho tetrahydro-4H-pyran-4-on & budge 1. Hdn hop phan g nay dugce tinh
ché theo phuong phép sic ky 1ong hiéu sult cao didu ché (46 pH =2, axetonitril/nuéc+TFA)

3-yl]-N,N-dimetylaxetamit
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d8 tao ra san phAdm mong mubn & dang mubi TFA. Theo tinh todn theo phwong phap LC-MS
cho CasH3oNsO (M+H)": m/z = 411,3; theo thir nghiém 411,4.

Vidu 124
2-[1-(xyclopropylmetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)azetidin-

AN
o H
%

Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 123 bing metylamin

3-yl]-N-metylaxetamit

thay cho dimetylamin. Hon hop phéan tmg nay dugc tinh ché theo phuong phap sic ky long
hiéu suét cao didu ché (46 pH =2, axetonitril/nugc+TFA) d8 tao ra san phAm mong mudn &
dang mudi TFA. Theo tinh toén theo phuong phap LC-MS cho C4H3N4O (M+H)": m/z =
397,3; theo thir nghi€ém 397,3.

Vidu 125
Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(pyrimidin-2-ylmetyl)-

AN
© NzNg\g/OH
T

Hop chit nay dugc diéu ché theo cac quy trinh néu trong Vi du 121, Budce 1 trong d6

azetidin-3-yl]axetic

pyrimidin-2-carbaldehyt (do Synnovator cung clp, ma sb san phim #PB00379) thay cho
tetrahydro-4H-pyran-4-on. Hon hop phan tmg nay dugc tinh ché theo phwong phéap séc ky
16ng hiéu suét cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong
muén & dang mudi TFA. Theo tinh toan theo phwong phip LC-MS cho C24H3N502 (M+H)™:
m/z = 422,3; theo thir nghiém 422,2.
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Vidu 126 _
Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(pyrimidin-5-ylmetyl)-

AN
© NZNQ.]/OH

Hop chét nay dugc didu ché theo cac quy trinh néu trong Vi du 121, Budce 1 trong d6

azetidin-3-yl]axetic

pyrimidin-5-carbaldehyt (Matrix Scientific, ma s6 san phdm #007321) thay cho tetrahydro-
4H-pyran-4-on. Hdn hgp phén tmg ndy dugce tinh ché theo phuong phéap séc ky 16ng hiéu sudt
cao diéu ché (d6 pH =2, axetonitril/nuéc+TFA) & tao ra san phdm mong muébn & dang mubi
TFA. Theo tinh todn theo phuwong phap LC-MS cho C24H3:Ns02 (M+H)": m/z = 422,3; theo
thir nghiém 422.2.

Vidu 127
Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-4-ylmetyl)-

AN
© NZNQO]/OH

Hop chét nay dugc didu ché theo céc quy trinh néu trong Vi du 121, Bude 1 trong d6

azetidin-3-yl]axetic

thiazol-4-carboxaldehyt (do Aldrich cung chp, md sb san phidm #681105) thay cho
tetrahydro-4H-pyran-4-on. Hon hgp phén tng nay dugc tinh ché theo phuong phép sic ky
1ong hiéu sult cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong
muén & dang mudi TFA. Theo tinh todn theo phwong phép LC-MS cho CiH3iN4O2S
(M+H)": m/z = 427,2; theo thir nghiém 427,2.

Vidu 128
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Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-y1)-1-(1,3-thiazol-5-ylmetyl)-

AN
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s
Hop chét nay dugc diu ché theo cac quy trinh néu trong Vi du 121, Budc 1 trong d6

azetidin-3-yl]axetic

thiazol-5-carboxaldehyt (do Aldrich cung cdp, md sb san phim #658103) thay cho
* tetrahydro-4H-pyran-4-on. Hén hgp phan g nay dwoc tinh ché theo phuong phép séc ky
16ng hiéu suét cao diéu ché (d6 pH =2, axetonitril/nwéc+TFA) dé tao ra san phim mong
mudn & dang mudi TFA. Theo tinh todn theo phuong phap LC-MS cho CH31N4O,S
(M+H)": m/z = 427,2; theo thir nghiém 427,2.

Vidu 129 _
Axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-2-ylmetyl)-

H
VAL
N 0]
K(,N
SJ
Hop chét nay duoc didu ché theo cac quy trinh néu trong Vi du 121, Bude 1 trong d6
thiazol-2-carboxaldehyt (do Aldrich cung cdp, md s6 san phdm #422460) thay cho

azetidin-3-yl]axetic

tetrahydro-4H-pyran-4-on. Hon hgp phan tng ndy dugc tinh ché theo phuong phap sic ky
1ong hiéu suét cao diéu ché (d6 pH =2, axetonitril/nuéc+TFA) dé tao ra san phdm mong
mubn & dang mubi TFA. Theo tinh todn theo phuong phiap LC-MS cho Cz3H31N40,S
(M+H)": m/z = 427,2; theo thir nghiém 427,2. '

Vidu 130

Axit [3 -(4-{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin—1-yl)-l-(3,3,3-triﬂopropyl)-

azetidin-3-yl]axetic
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Hop chit nay duoc diéu ché theo cic quy trinh néu trong Vi du 121, Bude 1 trong d6

3,3,3-triflopropanal (do Alfa Aesar cung cAp, ma s6 san phdm #H50472) thay cho tetrahydro-

4H-pyran-4-on. Hon hop phan tmg ndy dwoc tinh ché theo phwong phép séc ky 16ng hiu sut

cao didu ché (46 pH =2, axetonitril/nudc+TFA) @ tao ra san phdm mong mudn & dang mubi

TFA. Theo tinh to4n theo phuwong phdp LC-MS cho CpH31F3N30, (M+H)": m/z = 426,2;
~ theo thir nghiém 426,2.

Vi du A: Thir nghiém sinh héa LSD1 histon demetylaza

Thir nghiém LANCE LSD1/KDM1A demetylaza - 10pl enzym LSD-1 1nM (ENZO
BML-SE544-0050) trong dung dich dém thir nghi€ém (50mM Tris, d0 pH=7,5, Tween-20
0,01%, NaCl 25mM, DTT SmM) dugc u so bd trong thoi gian 1 gid & 25°C véi 0,8ul hop
chidt/DMSO duge chidm vao céc dia 1am bing polystyren c6 384 15 mau den. Céc phan tmg
duoc bat ddu bing cach bd sung 10pl dung dich dém thir nghiém chita co chit peptit Histon
H3 da danh du bing Biotin ndng d6 0,4uM: ART-K(Mel)-QTARKSTGGKAPRKQLA-
GGK(Biotin) SEQ ID NO:1 (AnaSpec 64355) vao va u trong thoi gian 1 gior & 25°C. Céac
phan tng dugc dimg lai bing cich bd sung 10ul 1X LANCE dung dich d&&m phat hién
(PerkinElmer CR97-100) c¢6 bd sung khang thé khang H3K4 khéng cai bién bang Eu ndng d6
1,5nM (PerkinElmer TRF0404) vao, va LANCE Ultra Streptavidin 225nM (PerkinElmer
TRF102) cung véi Tranylxypromine-HCl 0,9mM (Millipore 616431). Sau khi dimg cac phan
img, cic dia dugc U trong thoi gian 30 phut va doc trén d4u doc dia PheraStar FS (BMG
Labtech). Cac hop chét c¢6 ICso nho hon hodc bing 1uM duoc coi 1a c6 hoat tinh. Dit li¢u ICso
cta céc hop chit 1am vi du duoc thé hién trong Bang 1 (+ & chi ICso < 100nM; ++ dé chi
ICso > 100nM va < 500nM).

Bing 1
Vi du sb 1Cs0 (nM)
1 +
2 +
3 +
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Vi du sb ICs0 (nM)
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Vi du sb ICs0 (nM)
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Vi du s6 ICso (nM)
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Ngoai céc cai bién d3 duge boc 19 trong ban mo ta ndy, ngudi cd hiéu biét trung binh
trong linh vyc k¥ thuat nay thdy rd nhiéu cai bién khac ctia giai phap theo sang ché tir phin
mé ta trén. Céc cai bién nay ciing dugc du tinh dén trong pham vi cac diém yéu cAu bao ho
kém theo day. Ting tai liéu vién dan, ké ca moi patent, cdng bd don yéu cdu clp bing doc
>quyén sang ché, va céc cong b khéc, ma dugc vién din dén trong don yéu cAu cip bang doc

quyén sang ché ndy, dugc dwa hoan toan vao ddy bang cach vién dan.
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1. Hop chét c6 cong thie II:
(R,
(R%)m
R4
X~~N
: § /
(Rn N Y
9z
RS R¢ R
II

hodc mubi duoc dung ciia né, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl ¢6 tix 5 dén 10 canh chira cacbon va 1, 2, 3 hodc 4
nguyén tir khéac loai duge chon tir N, O, va S;

X 1a -CHp- holic -CHz-CHa-;

Y 13 -CH»- hoac -CHz-CHa-;

trong d6 m3i nhém R? duoc thé trén nguyén tir cachon tao vong bat ky clia vong trong
cong thirc I chira X va Y trir nguyén tlr cacbon tao vong ma RZ dugc lién két vao;

vong C 1a heteroxycloalkyl mdt vong c6 tir 4 dén 7 canh chita cacbon va 1, 2, 3 hodc 4
nguyén tir khéc loai duge chon tir N, O, va S;

mdi nhém R! doc 14p duogc chon tir halo, Cis alkyl, C2.6 alkenyl, Ca.¢ alkynyl, Ci6
haloalkyl, Ce-10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cé-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl co tir 5 dén 10
canh)-Ci.4 alkyl-, (heteroxycloalkyl co6 tir 4 dén 10 canh)-Ci alkyl-, CN, NO,, OR?, SR?,
C(O)R?, C(O)NRRY, C(0)OR?, OC(O)R®, OC(O)NRRY, NR'R?, NR°C(O)R®, NR°C(O)OR?,
NRC(O)NR°RY, C(=NR%)R?, C(=NR®)NR'R?, NR°C(=NR*)NRR?, NR*S(O)R”, NR°S(O)2R®,
NRCS(0):NR°RY, S(O)R®, S(O)NRRY, S(O):R®, va S(0)NR°RY, trong d6 mdi nhém Ci.
alkyl, Ca- alkenyl, C2 alkynyl, Cs.10 aryl, Cs-i0 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
heteroxycloalkyl cé tir 4 dén 10 canh, Cg.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4
alkyl- néu trén tuy y dugc thé bang 1, 2, 3, hodc 4 phén tir thé ddc 1ap duge chon tir halo, C14
alkyl, Ci4 haloalkyl, C14 xyanoalkyl, CN, NO2, OR?, SR?, C(O)R®, C(O)NR‘R?, C(O)OR?,
OC(O)R?, OC(O)NRRY, C(=NR)NRR', NR°C(=NR®)NRRY, NR°RY, NR°C(O)R’,
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NRCC(O)OR?, NRCC(O)NRRY, NR°S(O)R®, NR°S(0):R’, NR°S(0)NRR‘, S(O)R",
S(O)NR®RY, S(0)2R?, va S(0):NRRY,;

mdi nhém R? doc l4p duge chon tir halo, Cis alkyl, CN, OR®, C(O)R",
C(O)NR®'RY, C(O)OR?, NR'RY, S(O)R?!, S(O)NR®'RY, S(0)2R"", va S(0)2NR*'R?, trong
d6 C1. alkyl néu trén tily y dugc thé bing 1, 2, hodic 3 phén tir thé ddc 1ap duge chon tir halo,
CN, OR®, SR, C(O)RY, C(O)NRCR%, C(O)OR¥, OC(O)R", OC(O)NR*R%,
C(=NRHNRC'RY, NRC'C(=NR*)NR®R¥, NRRY, NRC(O)R", NRC(O)ORY,
NRC!C(O)NR®RY, NR¢!S(O)RP!, NR°'S(O),R"!, NR*!S(0),NR*'R¥!, S(O)R®!, S(O)NR'RY,
S(0)2R", va S(0O)NR°R¥;

mdi nhém R® doc 14p duge chon tir halo, Ci alkyl, Ca. alkenyl, Ca alkynyl, Cis
haloalkyl, Cs.10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Cé.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-C14 alkyl-, (heteroaryl c6 tir 5 dén 10
canh)-Ci-4 alkyl-, (heteroxycloalkyl c6 tir 4»dén 10 canh)-Ci4 alkyl-, CN, NO2, OR®, SR%,
C(O)RY, C(O)NR“R®Z, C(0)OR?, OC(O)RY2, OC(O)NR“R®, NRZR®, NR“C(O)R",
NR®2C(0)OR®, NRZC(O)NRZR®Z, C(=NR?)R"?, C(=NR)NR’R¥, NR?C(=NR?)NR“R%,
NRZS(0)R™, NRZS(0):RY, NRZS(0)NRZRE, S(O)RY, S(O)NRZR®, S(0)RY, va
S(0):NR2R%, trong d6 mdi nhém Ci.s alkyl, C26 alkenyl, Cz6 alkynyl, Cs.10 aryl, Cs.10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tr 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Cy.4 alkyl- néu trén tlly ¥ duoc thé bang 1, 2, 3, hogc 4
phén tir thé doc 1ap dugc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO»,
OR®2, SRZ, C(ORY2, C(O)NRZR¥, C(0)OR®, OC(O)RY, OC(O)NR“R®,
C(ENRHNRZRE, NRZC(E=ENRZ)NRZRZ,  NRZRY,  NRZC(O)R™, NRZC(0)OR?,
NRZC(O)NRZR%, NRZS(0)R, NRZS(0)2R", NRZS(0):NRR%Z, S(O)R"™, S(O)NR“R?,
S(0)2R", va S(0);NR“R%;

R* 1a halo, Cis alkyl, Ca¢ alkenyl, C26 alkynyl, Ci.¢ haloalkyl, Ce-10 aryl, Cs.io
xycloalkyl, heteroaryl c6 tir 5 dn 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
Ci4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-,
(heteroxycloalkyl c6 tr 4 dén 10 canh)-Ci4 alkyl-, CN, NO;, OR®, SR®, C(O)R",
C(O)NR®R®, . C(O)OR®, OC(O)RY, OC(O)NR®R®, NR®R®, NR®C(O)R,
NR%C(0)ORS, NRBC(O)NR®R®E, C(=NR*)R?, C(=NR®)NR“R*, NR®C(=NR®)NR“R®,
NRPS(0)RY, NRES(0)R™, NRUS(0)NR®R®, S(O)R™, S(ONR®R®, S(0):R™, hoic
S(0);NR®R®, trong d6 mdi nhém Ci.6 alkyl, C2-s alkenyl, Cass alkynyl, Ce.10 aryl, Cs-10
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xycloalkyl, heteroaryl co6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl co tir 4 dén 10 canh)-Cj.4 alkyl- néu trén tiy y dugc thé bang 1, 2, 3, hodc 4
phén ttr thé doc 14p dugc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,
OR®, SR®, C(O)R®, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR“R®,
C(=ENR®)NRR®, NRAC(=NR)NRPR®, NR@R®, NR“C(O)R®, NR%C(0)OR®,
NRPC(O)NRERE, NRBS(O)R™, NRS(0)2R?, NRZS(0),NRR%, S(O)R", S(O)NR“R®,
S(0)2R?, va S(0)NR%R%;

mdi nhém R va RS doc 1ap duge chon tit H, halo, CN, Ci4 alkyl, C14 xyanoalkyl, Ci-
4 haloalkyl, va —(C14alkyl)-OR®;

RZ 1a H, halo, C1. alkyl, C2. alkenyl, Cz.¢ alkynyl, C1.¢ haloalkyl, Cs-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cé-10aryl-
Ci4 alkyl-, Cs.1o xycloalkyl-Ci4 alkyl-, (heteroaryl c¢6 tir 5 dén 10 canh)-Ci4 alkyl-,
(heteroxycloalkyl ¢6 tir 4 dén 10 canh)-Ci4 alkyl-, CN, NO;, 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(0)OR*, NR*C(O)NR*R%, C(=ENR*RY, C(=NR*)NR*“R%, NR¥C(=NR*)NR%R%,
NRS(O)R™, NR#S(0):R™, NR#S(0)NR¥R¥, S(O)R™, S(O)NR¥R%, S(O%R™, va
S(0),NR*R%, trong d6 m&i nhém Ci alkyl, Cz alkenyl, Cz.s alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dn 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-
Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10 canh)-Ci4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci.4 alkyl- néu trén tlty ¥ dugc thé bing 1, 2, 3, hodc 4
phﬁn ttr thé doc 1ap duge chon tir halo, Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,
OR¥, SR®, C(O)RY® C(O)NR¥R¥, C(O)OR*, OC(O)R™, OC(O)NR*“R%,
C(=NR*HNR®R%, NR¥C(=NR*)NR*R¥, NR“R¥, NR¥C(O)R™, NR“C(O)OR¥,
NRC(O)NR¥R%, NR#S(O)R™, NR#S(0)2R™, NR#S(0);NR*R¥, S(O)R™, S(O)NR*R*,
S(0):R™, va S(O),NR%“R%;

m&i nhom R?, R, RS, RS, R, RY2, R2, R2, R®, RY, R®, RS, R*, R™, R, va R* doc
1ap duoc chon tir H, Cis alkyl, Ci4 haloalkyl, Ca-6 alkenyl, Cy¢ alkynyl, Ce-10 éryl, Cs-10
xycloalkyl, heteroaryl c6 tur 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Cé-19 aryl-
Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl co tir 5 dén 10 canh)-Ci.4 alkyl-, va
(heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl-, trong d6 Ci.6 alkyl, C2 alkenyl, Cz
alkynyl, Ce-10 aryl, Cs.10xycloalkyl, heteroaryl ¢4 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4
dén 10 canh, Ce.10 aryl-Ci alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-, (heteroaryl c6 tir 5 dén 10
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canh)-Ci. alkyl-, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci. alkyl- néu trén tiry y duoc
thé bang 1, 2, 3, 4, hoic 5 phin tir thé doc 1ap duge chon tir C14 alkyl, Ci4 haloalkyl, Ci4
xycanoalkyl, 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)RY, NR®C(O)NR®R®, NR®C(0)OR®,
C(=NR®)NRZRY, NRSC(=NR®)NR*R¥, S(O)R*, S(O)NR*R®, S(0)2R", NR*S(0)R",
NR®S(0):NR“R%¥, va S(0):NR¥RY;

hoiic nhém bét k¥ trong sé R® va R¢ cling véi nguyén tit N ma chung dugc gén vao tao
ra nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y dugc thé bang 1, 2, hoic 3 phé.n tlr thé
doc 1ap duge chon tir Cio6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl ¢ tir 4 dén 7 canh, Ce.10
* aryl, heteroaryl c6 tir 5 dén 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®, NR®C(O)RY,
NRSSC(O)NR®RE, NRSC(O)OR?, C(=NR*)NR®R¥, NRSC(=NR¥)NR“R%, S(O)R,
S(O)NRSR®, S(0),RY, NRS(0),R?, NR*S(0):2NR*R%, va S(0):NR“R®, trong d6 Ci.s
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10aryl, va heteroaryl c6 tir 5
dén 6 canh tiy ¥ dugc thé bing 1, 2, hoic 3 phén tir thé doc 1ap duge chon tir halo, Ci4 alkyl,
Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)R, C(O)NR“R%¥, C(O)OR?,
OC(O)RY, OC(O)NR®R¥, NR“R%, NR®C(O)RY, NRPC(O)NR®R¥, NR“C(O)OR?,
C(=NR%)NR®R%, NRSC(=NR*)NR*R¥, S(O)RY, S(O)NR®R®, S(O)R", NR“S(0O)2R",
NRS(0):NR®R%¥, va S(0),NR¥R%;

hodic nhém bit ki trong s8 R2 va R® clng véi nguyén tir N ma chiing duge gén vao
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y dugc thé bing 1, 2, hodc 3 phin tir
thé doc 1ap duge chon tir Ci.6 alkyl, Cs7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.
10 aryl, va heteroaryl ¢6 tir 5 dén 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¥, NR“C(O)RY,
NREC(O)NRSRY, NRPC(0)OR¥, C(=NR¥*)NR®R¥, NR®C(=NR*)NR“R®, S(O)RY,
S(O)NRSRE, S(0):RYS, NRS(0)2R, NR®S(0);NR“R®, va S(0):2NR*R%, trong d6 Ci.s
alkyl, Cs7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce-10aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy y duoc thé bang 1, 2, hoic 3 pha‘“m ttr thé doc 1ap duge chon tir halo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR®, C(O)R™, C(O)NR®R®,
C(O)OR®™, OC(O)R®, OC(O)NR®R¥, NR¥RY¥, NR“C(O)R™, NR“C(O)NR®R®,
NRSC(0)OR®, C(=NR*)NR*R%, NRSC(=NR®)NR“R%, S(O)R, S(O)NR*R®, S(0)2R,
NR®S(0),R", NR¥S(0):NR¥R¥, va S(0);NR*R%;
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hodc nhém bat ky trong sb R va R® ciing v6i nguyén tir N ma ching dugc gin vao
tao ra nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé bang 1, 2, hoic 3 phén tir
thé doc 1ap duoc chon tir Ci. alkyl, Cs.7xycloalkyl, heteroxycloalkyl co tir 4 dén 7 canh, Cs.
10 aryl, heteroaryl c6 tir 5 dén 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¥, NR®C(O)R®,
NR®C(O)NR®RY, NRPC(0)OR®, C(=NR¥)NR®R%¥, NRSC(=NR®)NR“R%¥, S(O)RY,
S(O)NR®R%®, S(O)%R?, NR®S(0),RY, NR¥S(0)NR*R¥, va S(0)NR“R®, trong d6 Ci.s
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl cé tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén tiy y dugc thé bf?lng 1, 2, hoac 3 ph?ln ttr thé doc 18p dugc chon tir halo,
Cis alkyl, Cis haloalkyl, Ci4 xyanoalkyl, CN, OR®, SR¥, C(O)R®, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(0)NR®R®, NR®R%¥, NR®C(O)RY, NR®C(O)NR®R®,
NRC(0)OR?, C(=NR®)NR®R%, NRSC(=NR®)NR®R%, S(O)R", S(O)NR*R%, S(0).R”,
NR®S(0)2RY, NRS(0),NR“R%, va S(0),NR*R%;

hodc nhém bat ky trong sb R va R* cling vé6i nguyén tir N ma ching dugc gin vio
tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bang 1, 2, hosc 3 ph?m tr
thé doc 1ap duoc chon tir Ci6 alkyl, C3.7xycloalkyl, heteroxycloalkyl c6 tix 4 dén 7 canh, Cs.
10 aryl, heteroaryl c¢6 tir 5 dén 6 canh, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R",
C(O)NR®R%, C(0)OR®, OC(O)RY, OC(O)NR®R®, NR®R¥, NR“C(O)R,
NRSC(O)NRPRY, NR®C(O)OR®, C(=NR%)NR®R®, NRPC(=NR®)NR®R%, S(O)R®,
S(O)NRSR®, S(0)R?, NR®S(0),RY, NR¥S(0)NR®R%, va S(0)NR“R®¥, trong d6 Cis
alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 tir 5
dén 6 canh néu trén ty y dugc thé bang 1, 2, hoic 3 phan tir thé doc 14p duoc chon tir halo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, 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)RY, NR®C(O)NR®R®,
NREC(O)OR?, C(=ENR®)NRPR®, NREC(=NR*)NR*R%, S(0)R?, S(O)NR*R¥, S(0),R",
NR%S(0)2R?, NR¥S(0),NR®R%, va S(0),NR*R%;

m3i nhém R, RP! Re!, RY! doc 14p duge chon tir H va Ci alkyl tity ¥ dugc thé bang
1, 2, 3, 4, hodc 5 phin tir thé doc 1ap dugc chon tir halo, CN, OR®, SR¥, C(O)R,
C(O)NR®R%,  C(O)OR¥®, OC(O)RY, OC(O)NR*R¥, NR®R®, NR“C(O)R,
NRSC(O)NRSRY, NRUC(0O)OR¥, C(=NR¥)NR®R%¥, NR®C(=NR®)NR“R%¥, S(O)R™,
S(O)NRZR%, S(0)RY, NRPS(0)2RY, NR®S(0)NR*R¥, va S(O),NR*R%;

mdi nhém R®, RP R%, va R¥ doc 1ap duoc chon tir H, Ci4 alkyl, Ci.4 haloalkyl, C2-4
alkenyl, va Cz.4 alkynyl, trong d6 Ci4 alkyl, C24 alkenyl, and Cz4 alkynyl néu trén tuy y
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duoc thé bing 1, 2, hoic 3 phén tir thé d6c 1ap duge chon tir OH, CN, amino, halo, Ci4alkyl,
Ci4 alkoxy, Ci4 alkylthio, Ci4 alkylamino, di(Ci4 alkyl)amino, Ci4 haloalkyl, va Ci4
haloalkoxy; and

mdi nhém R®, R®!, R, R%, R*, va R doc 1ap duoc chon tir H, Ci4 alkyl, va CN;

m béng 0, 1, hoéc 2;

n béng 0, 1, 2, hoac 3;

pbing0,1,2,3; va

q b?mg 0, 1, hodc 2.

2. Hop chét theo diém 1 c6 cong thirc ITTa hozc ITIb:

(R%,
2
\~n
GO® N
a .z
R RS R
Illa
(R3),
(RA)m ,
R
\~y
(R, N
g V4
RS R6 R
IIIb

hoic mudi duoc dung cta nd, trong d6 mdi nhém R? dugc thé trén nguyén tir cacbon tao
vong bét ky cua vong azetidin dwoc thé hién trong cong thirc Illa hodc vong piperidin duoc

thé hién trong cong thirc IIb trir nguyén tir cacbon tao vong ma R% duoc lién két vao.

3. Hop chét theo didm 2, hodic mubi duoc dung ciia né, c6 cong thirc IVa hogc IVb:
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R%,

(R?)m @
Y
e

IVa
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Vb

‘hodc mudi duge dung cua né.

5. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 4, hoic mubdi duge dung cia né,

trong d6 q bang 0.

6. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 4, hodc mudi duge dung cia né,

trong d6 q bang 1.

7. Hop chét theo diém bat ky trong sb céc didm tir 1 dén 6, hoic mudi dugc dung cia né,

trong d6 vong A 1a phenyl.

8. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 7, hodc mudi duoc dung cua nod,

trong d6 n bang 0.

9. Hop chét theo didm bat ky trong s6 cac diém tir 1 dén 7, hodc mudi dugc dung cia no,

trong d6 n bang 1.

10. Hop chét theo diém bt ky trong sb cac didm tir 1 dén 9, hodc mudi duge dung cta noé,

trong d6 R! 1 halo.

11. Hop chét theo didm bt ky trong s6 cac diém tir 1 dén 9, hodic mudi duoc dung cta né,

trong 6 R! 1a F.

12. Hop chét theo diém bét ky trong sb céc didm tir 1 dén 11, hodc mudi dugc dung clia né,
trong d6 ca hai nhém R® va R® 1a H.

13. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12, hodc mudi dugc dung cia nd,
trong d6 R* 1a Ci alkyl, Cs.10 aryl, heteroaryl c6 tir 5 d¢én 10 canh, C(O)R?, C(O)NR®R®,
C(O)OR®, hodc S(0)RY, trong d6 m&i nhém Ci.s alkyl, Ce-10aryl, va heteroaryl c6 tir 5 dén
10 canh néu trén tuy y duoc thé bang 1, 2, 3, hoic 4 phén ttr thé doc 1ap duoc chon tir halo,
Ci4 alkyl, Ci4 haloalkyl, Ci4 xyanoalkyl, CN, NO,, OR®, SR¥, C(O)RY, C(O)NR“R®,
C(O)OR®, OC(O)R™, OC(O)NR®R®, C(=NR?)NR“R®, NR®C(=NR*)NR“R®, NR®RE,
NRPC(O)R™, NRPC(O)OR®, NRZPC(O)NR“R®, NRZS(O)RY™, NR“S(0)R”,
NRES(0),NRR®S, S(O)R?, S(O)NRPRE, S(0)2R, va S(0)2NR“R®,

14. Hop chét theo diém bt ky trong sb cac diém tir 1 ¢én 12, hodc mudi dugc dung clia né,

trong d6 R* 1a Ci.4 alkyl thy ¥ duge thé bing CN, C(O)NR“R®, OR®, hogc C(O)OR™.
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15. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 12, hodc mudi dugc dung ciia né,
trong d6 R* 1a C1.4 alkyl tiy ¥ dwoc thé bing CN, C(O)NR®R®, hogc C(O)OR®.

16. Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 12, hodc mudi duge dung ciia né,
trong d6 R* 1a -CH,-CN, -CH2-C(=0)OH, -CH>-C(=0)NH(CH3), -CH2-C(=0)N(CH3)2, hodc
-CH,CH>OH.

17. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 16, hosic mudi dugc dung cia né,
trong d6 mdi nhém R? doc 14p dugc chon tir Ci6 alkyl, Ce-10 aryl, heteroaryl c6 tir 5 dén 10
canh, Ci.io xycloalkyl, heteroxycloalkyl c6 tir 4 dén 10 canh, C(O)R"2, C(O)NR“R%,
C(O)ORZ, S(0):RY, va S(0),NRR%, trong d6 mdi nhém Ci. alkyl, Ce.10 aryl, heteroaryl
6 tir 5 dén 10 canh, Cs.10xycloalkyl, va heteroxycloalkyl c6 tir 4 dén 10 canh néu trén tiy y
dugc thé bang 1, 2, 3, hoic 4 phén ttr thé doc 14p dwoc chon tir halo, Ci4 alkyl, Ci-4 haloalkyl,
Ci4 xyanoalkyl, CN, NO,, OR2, SR®, C(O)R™, C(O)NR“R%, C(O)OR?, OC(O)RY,
OC(O)NR®R%Z, C(=NR®)NRZR¥, NRZC(=NRZ)NRZRY, NR“R%, NR“C(O)R™,
NRZC(0)ORZ, NRZC(O)NRZR®, NRZS(O)R®2, NR%S(0)R™, NR%S(0)NR“R%,
S(O)R?2, S(O)NRZR%, S(0),R"?, va S(0)2NR*R%,

18. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 16, hodc mudi duogc dung cia né,
trong @6 mdi nhém R® déc 14p dugc chon tir Ci.s alkyl, Ce.10 aryl, heteroaryl c6 tir 5 d&n 10
canh, C(O)R", C(O)NRZR%, C(0)ORZ, S(0),R?, va S(0)2NR®R%, trong d6 mbi nhém Ci.
¢ alkyl, Ce.10aryl, va heteroaryl c6 tir 5 dn 10 canh néu trén tiy y duoc thé bing 1, 2, 3, hoiic
4 phén tir thé doc 14p duoc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, C14 xyanoalkyl, CN, NO,
OR®, SRZ, C(O)R®2, C(O)NRZR%, C(0O)ORZ, OC(O)RY, OC(O)NR“R%,
C(=NR?)NR®R%, NRZC(=NR)NRZRZ, NRZR%, NRZC(O)R™, NRZC(O)ORZ,
NR2C(0)NRZR%, NRS(0)R", NRZS(0),R", NR*2S(0),NRR%, S(O)R", S(O)NR“R®,
S(0)2R™, va S(0),NR“R%,

19. Hop chét theo diém bét ky trong s6 cac didm tr 1 dén 16, hodc mubi dugc dung ctia no,
trong 46 m&i nhém R® ddc 14p duoc chon tir Cy alkyl, Cs.10 aryl, heteroaryl ¢6 tir 5 dén 10
canh, C(O)R?2, C(O)NR®ZR%, C(0)OR*?, va S(0):R™, trong d6 mdi nhém Ci alkyl, Ce-10
| aryl, va héteroaryl c6 tir 5 dén 10 canh néu trén tuy ¥ dugc thé bang 1, 2, 3, hoic 4 phén tir
thé doc lap dugc chon tir halo, Ci4 alkyl, Ci4 haloalkyl, C14 xyanoalkyl, CN, NO;, OR%,
SR®2, C(O)R™, C(O)NRZR¥Z, C(0)ORZ, OC(O)R®2, OC(O)NR“R®, C(=NR%?)NR“R%,
NR2C(=NR?)NRZR®Z, NRZR%, NRZC(O)R®?, NRZC(0)ORZ, NRZC(O)NR“R?,
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NR2S(O)R™, NRZS(0):R?, NRZS(0),NRZR¥, S(O)R™, S(O)NRZR®, S(O)R", vi
S(0):NR“R%,

20. Hop chét theo diém bat ky trong sb cac didm tir 1 dén 3 va tir 5 dén 19, hodic mudi duoc
dung ctia nd, trong d6 R*1a H, Ci alkyl, hodc Ce-10 aryl-Ci4 alkyl-, trong d6 mdi nhém Ci4
alkyl va Ce.10 aryl-Ci.4 alkyl- tily y néu trén duge thé bang halo hodc OR.

21. Hop chét theo diém bat k¥ trong sb cac diém tir 1 dén 3 va tir 5 dén 19, hosic mubi dugc

dung ctia n6, trong d6 R*1a C14 alkyl.

22. Hop chét theo diém bét k¥ trong sb céc diém tir 1 dén 3 va tir 5 dén 19, hoic mudi duge

dung ctia no, trong d6 R%1a C14 alkyl duoc thé bing metoxy.

23. Hop chét theo diém bét k¥ trong sb cac diém tir 1 dén 3 va tir 5 dén 19, hodic mubi duge

dung ctia no, trong d6 R%1a Ce.10 aryl-C1.4 alkyl- dugc thé bang flo.

24. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3 va tir 5 dén 19, hodic mudi duoc

dung cia no, trong d6 R*1a H, metyl, metoxymetyl, hodc 4-florophenylmetyl.

25. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3 va tir 5 dén 19, hodc mubi duge

dung cua nd, trong 46 RZ1a H.

26. Hop chit theo diém bét k¥ trong sb cac diém tir 1 dén 25, hodc mudi duge dung cia né,

trong d6 p bang 0.

27. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 25, hoic mudi duge dung ctia nd,

trong d6 p bang 1.

28. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 25, hodc mudi duge dyng cia né,

trong d6 p bang 2.

29. Hop chét theo diém bt ky trong sb cac didm tir 1 dén 3 va tir 5 dén 28, hodc mubi dugc

dung cta no, trong d6 m bing 0.

30. Hop chét theo diém bt ky trong sb cac didm tir 1 @én 29, hodc mudi duge dung clia né,
¢6 cAu hinh trans dbi v6i nhém xyclopropyl duge thé hai 1an duogc thé hién trong céng thire

II.

31. Hop chét dugc chon tir:
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(1-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}xyclobutyl)axetonitril;

(1-metyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-3-yl)axeto-
nitril;

(3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-3-yl)axetonitril;

(1-benzyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-3-yl)axeto-
nitril;

axit 3-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azeti-
din-1-yl)propanoic;

(1-axetyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-3-yl)axeto-
nitril;

(1-benzoyl-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azetidin-3-yl)-
axetonitril;

metyl 3-(xyanometyl)-3-{4- [(trans-2-phenylxyclopropyl)amino]piperidin-1-yl}azeti-
din-1-carboxylat; ' '

(1-(metylsulfonyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1 -yl}azetidin-
3-yl)axetonitril;

2-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-yl} azetidin-
1-yDnicotinonitril;

axit 3-xyano-4-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1-
yl}azetidin-1-yl)benzoic; '

2-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1 -yl}azetidin-
1-yl)benzonitril;

4-(3-(xyanometyl)-3-{4-[(trans-2-phenylxyclopropyl)amino]piperidin-1 -yl}azetidin-
1-yl)benzonitril; _

[1-(3-{[(trans-2-Phenylxyclopropyl)amino]metyl } azetidin-1 -yl)xyclobutyl]axeto-
nitril;

(1'-(etylsulfonyl)-3-{[(trans-2-phenylxyclopropyl)amino]metyl}-1,3 '-biazetidin-3'-yl)-
axetonitril;

[4-(3-{ [(frans-Z-phenylxyclopropyl)amino]metyl }azetidin-1-yl)piperidin-4-yl]axeto-
nitril;

[1-metyl-4-(3-{[(trans-2-phenylxyclopropyl)amino] metyl }azetidin-1-yl)piperidin-4-
yl]axetonitril ;

[1-axetyl-4-(3-{ [(trans-2-phenylxyclopropyl)amino]metyl}azetidin-1 -yl)piperidin-4-
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yl]axetonitril;

[1-(4-flobenzoyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)-
piperidin-4-yl]axetonitril;

[1-(metylsulfonyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)-
piperidin-4-yl]axetonitril;

[4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl}azetidin-1-yl)-1-(phenylsulfonyl)-
- piperidin-4-yl]axetonitril;

etyl 4-(xyanometyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)-
piperidin-1-carboxylat;

4-(xyanonietyl)—N,N—dimetyl-4-(3 -{[(trans-2-phenylxyclopropyl)amino]metyl}azeti-
din-1-yl)piperidin-1-carboxamit;

4-(xyanometyl)-N-isopropyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl } azetidin-
1-yl)piperidin-1-carboxamit; '

4-(xyanometyl)-N-(4-florophenyl)-4-(3-{[(trans-2-phenylxyclopropyl)amino|metyl } -
azetidin-1-yl)piperidin-1-carboxamit;

(3-{[(trans-2-phenylxyclopropyl)amino]metyl}-1,3'-biazetidin-3"-yl)axetonitril;

4-(3'-(xyanometyl)-3-{[(trans-2-phenylxyclopropyl)amino]metyl }-1,3'-biazetidin-1'-
yl)-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit;

N-{[1-(1 -metylpiperidin—4-yl)azetidin-3 -yllmetyl}-trans-2-phenylxyclopropanamin;

trans-2-pheny1-N- {[1-(1-phenylpiperidin-4-yl)azetidin-3-ylJmetyl } xyclopropanamin;

1-phenyl-4-(3-{[(trans-2-phenylxyclopropyl)amino]metyl} azetidin-1-yl)xyclohexan-
carbonitril;

[1-(etylsulfonyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-3-yl]axetonitril;

[1-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)xyclobutyl]axeto-
nitril;

[3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl Jaxeto-
nitril;

2-[3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-1-yl] nicotinonitril;

4-[3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-1-yl]-2,5-diflo-N-isopropylbenzamit;

{3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-1-[3-(triflometyl)-
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pyridin-2-yl]azetidin-3-yl}axetonitril;

{3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-1-[5-(triflometyl)-
pyridin-2-yl]azetidin-3-yl}axetonitril;

2-&10-6-[3 -(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-
1-yl)azetidin-1-yl]benzonitril;

2-[3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl } piperidin-1-yl)-
azetidin-1-yl]benzonitril;

4-[3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl } piperidin-1-yl)-
azétidin— 1-yl]benzonitril;

metyl 3-(xyanometyl)-3-(4-{[(¢rans-2-phenylxyclopropyl)amino]metyl} piperidin-1-
yl)azetidin-1-carboxylat;

3-(xyanometyl)-N-(2,4-diflorophenyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]-
metyl}piperidin-1-yl)azetidin-1-carboxamit;

N-(3-clo-2-florophenyl)-3-(xyanometyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]-
metyl} piperidin-1-yl)azetidin-1-carboxamit;

[1-(3,5-diflobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-
yl)azetidin-3-yl]axetonitril;

[1-benzoyl-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-
3-yl]axetonitril;

[1-(2-flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-3-yl]axetonitril;

[1-(3-flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)-
azetidin-3-yl]axetonitril;

[1-(4-flobenzoyl)-3-(4-{[(trans-2-phenylxyclopropyl)amino|metyl} piperidin-1-yl)-
azetidin-3-yl]axetonitril;

[1-metyl-3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-
yl]axetonitril;

axit [3-(4-{[(trans-2-phenylxyclopropyl)amino]metyl} piperidin-1-yl)azetidin-3-yl]
axetic;

N-metyl-2-(3-(4-((trans-2-phenylxyclopropylamino)metyl)piperidin-1-yl)azetidin-3-
yl)axetamit; va

N, N-dimetyl-2-(3-(4-((trans-2-phenylxyclopropylamino)metyl)piperidin-1-yl)azetidin-

3-yl)axetamit,
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hoic mudi dugc dung ctia hop chit bt ky trong s6 cac hop chét néu trén.

32. Hop chit dugce chon tir:
axit {1-[4-(4-flobenzyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-
yl]xyclobutyl}axetic;
axit {1-[4-(metoxymetyl)-4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-
1-yl]xyclobutyl}axetic;
axit {1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropyl]Jamino}metyl)piperidin-1-yl]xyclo-
butyl}axetic;
N,N-dimetyl-2-{1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropylJamino}metyl)piperidin-
1-yl]xyclobutyl} axetamit;
N-metyl-2-{1-[4-metyl-4-({[(1R,2S)-2-phenylxyclopropylJamino}metyl)piperidin-1-
yl]xyclobutyl}axetamit;
[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino } piperidin-1-yl)azetidin-
3-yl]axetonitril;
[1-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]-
axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)azetidin-3-ylJaxetonitril,
[3-(4-{[(1S,2R)-2-phenylxyclopropyl]Jamino } piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-
3-yl]axetonitril;
3-(xyanometyl)-N,N-dimetyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-
1-yl)azetidin-1-sulfonamit;
3-(xyanometyl)-N-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-
azetidin-1-sulfonamit;
3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-
1-sulfonamit;
axit [1-metyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]
axetic;
axit [1-etyl-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]
axetic;
N,N-dimetyl-2-[1-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)xyclo-

butyl]axetamit;
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N-metyl-2-[1-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)xyclobutyl]-
axetamit;

2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-
azetidin-3-yl]-N,N-dimetylaxetamit; va

2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-
azetidin-3-yl]-N-metylaxetamit;

hosic mubi dugc dung cia hop chit bt ky trong sb céc hop chét néu trén.

33. Hop chit dugc chon tir:
[1-(1-metyl-1H-pyrazol-4-y1)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino } piperidin-
1-yl)azetidin-3-yl]axetonitril;
[1-(2-hydroxyetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azeti-
din-3-yl]axetonitril;
[1-(3-hydroxyxyclobutyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyljamino } piperidin-1-yl)-
azetidin-3-yl]axetonitril;
[1-(cis-4-hydroxyxyclohexyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-
1-yl)azetidin-3-yl]axetonitril;
[1-(isothiazol-5-ylcarbonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-
yl)azetidin-3-yl]axetonitril;
[1-(morpholin-4-ylcarbonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-
yl)azetidin-3-yl]axetonitril;
[1-(trans-4-hydroxyxyclohexyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino } piperidin-
1-yl)azetidin-3-yl]axetonitril;
[1-[(1-hydroxyxyclopentyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(1-hydroxyxyclopropyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} -
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(1-metyl-1H-pyrazol-4-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(1-metyl-1H-pyrazol-4-yl)sulfonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(1-metyl-1H-pyrazol-5-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
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[1-[(3-hydroxyazetidin-1-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(4-hydroxypiperidin-1-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(4-metoxypiperidin-1-yl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl Jamino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(cis-4-hydroxyxyclohexyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-3-yl]axetonitril;
[1-[(trans-4-hydroxyxyclohexyl)carbonyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} -
piperidin-1-yl)azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-1-(4-hydroxy-
xyclohexyl)azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-1-(metylsulfon-
yl)azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-5-ylcarbo-
nyl)azetidin-3-yl]axetonitril;
- B-@-A{la R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(1H-pyrazol-4-ylcar-
bonyl)azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)-1-(pyrazin-2-ylcarbonyl)-
azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}piperidin-1-yl)-1-(tetrahydro-2H-pyran-
4-yl)azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetrahydrofuran-3-yl)- '
azetidin-3-yl]axetonitril;
[3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-1-(tetrahydrofuran-3-yl-
carbonyl)azetidin-3-yl]axetonitril;
axit {1-[4-({[(1R,2S)-2-phenylxyclopropyl]amino}metyl)piperidin-1-yl]xyclobutyl}
axetic;
2-(3-(4-(((1R,28)-2-phenylxyclopropyl)amino)piperidin-1-yl)-1-(tetrahydrofuran-2-
carbonyl)azetidin-3-yl)axetonitril;
| 2-(3-(xyanometyl)-3-(4-(((1R,2S)-2-phenylxyclopropyl)amino)piperidin-1-yl)azetidin-
1-yl)-N,N-dimetylaxetamit;
2-[1-(etylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)azeti-
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din-3-yl]etanol;

2-[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-
azetidin-3-yl]etanol;

2-[3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)azetidin-
1-yl]axetamit;

2-[3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)azetidin-
1-yl]-N-metylaxetamit;

3-(xyanometyl)-3-(4-{[(1R,2S)-2-(4-florophenyl)xyclopropyl]amino} piperidin-1-yl)-
azetidin-1-sulfonamit;

3-[2-(dimetylamino)-2-oxoetyl]-N,N-dimetyl-3-(4-{[(1 R,2S)-2-phenylxycldpropyl]-
amino } piperidin-1-yl)azetidin-1-carboxamit;

metyl 3-[2-(dimetylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino}-
piperidin-1-yl)azetidin-1-carboxylat;

metyl 3-[2-(metylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino}-
piperidin-1-yl)azetidin-1-carboxylat;

N,N-dimetyl-2-(1-(metylsulfonyl)-3-(4-(((1R,2S)-2-phenylxyclopropyl)amino)piperi-
din-1-yl)azetidin-3-yl)axetamit;

N,N-dimetyl-3-[2-(metylamino)-2-oxoetyl]-3-(4-{[(1R,2S)-2-phenylxyclopropyl]-
amino}piperidin-1-yl)azetidin-1-carboxamit;

N-metyl-2-[1-(metylsulfonyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino } piperidin-
1-yl)azetidin-3-yl]axetamit;

tetrahydrofuran-3-yl 3-(xyanometyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino}-
piperidin-1-yl)azetidin-1-carboxylat;

[3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-1-(1H-pyrazol-5-yl-
carbonyl)azetidin-3-yl]axetonitril;

{3-(4-{[(1R,28)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-[(3R)-tetrahydrofuran-
3-ylcarbonyl]azetidin-3-yl}axetonitril;

| {3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)-1-[(3S)-tetrahydrofuran-

3-ylcarbonyl]azetidin-3-yl}axetonitril;

{3-(4-{[(1R,2S)-2-phenylxyclopropyl]Jamino} piperidin-1-yl)-1-[(25)-tetrahydrofuran-
2-ylcarbonyl]azetidin-3-yl} axetonitril;

{3-4-{[(1 R,2S)-2-phenylxyc'lopropyl] amino }piperidin-1-yl)-1-[(2R)-tetrahydrofuran-
2-ylcarbonyl]azetidin-3-yl}axetonitril;
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[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(pyridin-2-ylaxetyl)-
azetidin-3-yl]axetonitril;

[3-(4-{[(1R,2S)-2-phenylxyclopropyl] amino}piperidin-l -yD)-1-(1,3-thiazol-4-ylcar-
. bonyl)azetidin-3-yl]axetonitril;

[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-2-ylcarbo-
nyl)azetidin-3-yl]axetonitril;

N,N-dimetyl-2-[3-(4-{[(1R,2S5)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetra-
hydro-2H-pyran-4-yl)azetidin-3-yl]axetamit;

N-metyl-2-[3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(tetra-
hydro-2H-pyran-4-yl)azetidin-3-yl]axetamit;

2-[1-(xyclopropylmetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-
azetidin-3-yl]-N,N-dimetylaxetamit;

2-[1-(xyclopropylmetyl)-3-(4-{[(1R,2S)-2-phenylxyclopropylJamino} piperidin-1-yl)-
azetidin-3-yl]-N-metylaxetamit;

axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(pyrimidin-2-yl-
metyl)azetidin-3-yl]axetic;

axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(pyrimidin-5-yl-
metyl)azetidin-3-yl]axetic;

axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(1,3-thiazol-4-yl-
metyl)azetidin-3-yl]axetic;

axit [3-(4-{[(1R,2S)-2-phenylxyclopropylJamino } piperidin-1-yl)-1-(1,3-thiazol-5-yl-
metyl)azetidin-3-yl]axetic;

axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino } piperidin-1-yl)-1-(1,3-thiazol-2-yl-
fnetyl)azetidin—S-yl]axetic; va

axit [3-(4-{[(1R,2S)-2-phenylxyclopropyl]amino} piperidin-1-yl)-1-(3,3,3-triflopropyl)-
azetidin-3-yl]axetic,

hodc mudi duge dung ciia hop chét bét ky trong s6 cac hop chét néu trén.

34. Hop chét theo diém 1 la 3-(xyanometyl)-3-(4-{[(1R,2S5)-2-
phenylxyclopropyl]amino}piperidin-1-yl)azetidin-l-Sulfonamit, hoic mudi duoc dung cua
no.

35. Hop chét theo diém 1 1a 3-(xyanometyl)-3-(4-{[(1R,2S)-2-
phenylxyclopropyl]amino } piperidin-1-yl)azetidin-1-sulfonamit.
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36. Hop chit theo diém 1, 1a [1-[(1-metyl-1H-pyrazol-4-yl)carbonyl]-3-(4-{[(1R,2S)-2-
phenylxyclopropyl]amino}piperidin-1-yl)azetidin-3-yl]axetonitril hodc mudi duge dung cia

no.

37. Hop chét theo diém 1 13 [1-[(1-metyl-1H-pyrazol-4-yl)carbonyl]-3-(4-{[(1R,2S)-2-
phenylxyclopropyl]amino} piperidin-1-yl)azetidin-3-yl]axetonitril.

38. Duoc phém chira hop chét theo diém 34, hoic mudi duoc dung cla nd, va it nhét mot

ch4t mang duoc dung.
39. Dugc phim chira hop chét theo didm 35 va it nhit mot chit mang duge dung.

40. Duoc ph'?lm chtra hop chét theo didm 36, hodc mubi duoc dung cta nd, va it nhét mot

chit mang duoc dung.
41. Duoc phdm chira hop chét theo didm 37 va it nhit mot chit mang duge dung.

42. Dugc phdm chira hop chét theo diém bét ky trong sb cac didm tir 1 dén 33, hodc mubi

dugc dung cuia né, va it nhit mot chit mang dugc dung.

43. Phuong phap trc ché LSD1 in vitro bao gbm budc cho hop chét theo diém bét ky trong sb

cac didm tir 1 dén 34 va 36, hosic mubi dugc dung ctia né, tiép xuc véi LSD1 nay.
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