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va cac mubi duge dung cia ching, trong d6 R, R2, R?A, R2B, R3, R4, R5A, RB, R6, R7, RS,
R®, p, q va r duoc dinh nghia ¢ day, va dén cac duoc pham chtra cac hop chat va cac mubi
nay. Céac hop chét, mudi va duoc phém nay la hiru ich dé diéu tri su phat trién té bao khong
binh thuong, bao gdm bénh ung thu.
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Linh vwe k§ thuat dwoc dé cap

Sang ché d& cap dén cac hop chat c6 cong thic tir (I) dén (VII), va cac mudi
duoc dung cua ching, va dén céc duge pham chtra cac mudi va hop chat nay. Céac hop
chat, mudi va duoc pham cua sang ché hitu dung dé cai thién hoac diéu tri céc r6i loan

tang sinh t& bao bt binh thuong, nhu bénh ung thu.
Tinh trang ky thuit cia sing ché

Céac kinaza phu thudc xyclin (CDK - Cyclin-dependent kinase) la cac enzym té
bao quan trong, chung thuc hién cac chtic néng thiét yéu trong qud trinh diéu tiét ting
sinh va phén chia t& bao c6 nhan thuc. Cac don vi xtc tac cta kinaza phu thudc xyclin
duoce hoat hoa boi cac cdu tric dudi phan tir ¢6 chire nang didu tiét duoc biét dén nhu
la céac xyclin. ft nhat mudi sau xyclin cta dong vat c¢6 va da dugce nhén biét (Johnson
DG, Walker CL. Cyclins and Cell Cycle Checkpoints. Annu. Rev. Pharmacol. Toxicol.
(1999) 39:295-312). Xyclin B/CDKI, xyclin A/CDK2, xyclin E/CDK2, xyclin
D/CDK4, xyclin D/CDKS6, va cac heterodyn twong tu khac la cac chét diéu tiét quan
trong trong chu trinh té bao. Céc chirc ning khac ctia heterodyn xyclin/CDK gbm chtrc
ning didu tiét qua trinh phién méd, qua trinh sira chita ADN, qua trinh biét hoa va qua
trinh chét té bao theo chuong trinh (Morgan DO. Cyclin-dependent kinases: engines,
clocks, and microprocessors. Annu. Rev. Cell. Dev. Biol. (1997) 13:261-291).

D3 thdy ring cic chét trc ché kinaza phu thudc xyclin 12 hitu dung trong diéu tri
bénh ung thu. Da théy rﬁng hoat tinh ting cao hodc su hoat héa tam thoi bét binh
thuong cta céac kinaza phuy thude xyclin din dén 1am phat trién cic khéi u & ngudi, va
su phat trién khdi u & nguoi thuong di kém voi nhimmg thay db1 & ban than c4c protein
CDK hoic cac chit diéu tiét cua chung (Cordon-Cardo C. Mutations of cell cycle
regulators: biological and clinical implications for human neoplasia. Am. J. Pathol.
(1995) 147:545-560; Karp JE, Broder S. Molecular foundations of cancer: new targets
for intervention. Nat. Med. (1995) 1:309-320; Hall M, Peters G. Genetic alterations of

cyclins, cyclin-dependent kinases, and Cdk inhibitors in human cancer. Adv. Cancer
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Res. (1996) 68:67-108). Sy sao chép qua miic cic cdu tric dudi phan tir cé chirc ning
diéu tiét cua cac CDK va xyclin, va dot bién, mét doan gen; hoic bit hoat phién mé cta
céc chat tic ché CDK ndi sinh ciing d4 dugc béo cdo (Smalley et al. Identification of a
novel subgroup of melanomas with KIT/cyclin-dependent kinase-4 overexpression.

Cancer Res (2008) 68: 5743-52).

Céc thtr nghiém 1am sang cho cac chit e ché CDK4/6 palbociclib, ribociclib va
abemaciclib dang dugc thuc hién d6i véi bénh ung thu vii va cdc bénh ung thu khac, &
dang cac tac nhan doc 14p hoic két hop véi cac tac nhan chita bénh khac. Palbociclib va
ribociclib d dwogc phé chudn cho diéu tri bénh ung thu v di cin hodc méi di cin duong
tinh thu thé hocmon (HR - hormone receptor), 4m tinh thu thé yéu t6 sinh truéng bidu
bl ngudi 2 (HER2 - human epidermal growth factor receptor 2) két hop véi céc chit tc
ché aromataza, cho phu nit sau mén kinh, va dbi véi palbociclib, thi Kkét hop véi
fulvestrant & giai doan sau liéu phap néi tiét, (O’Leary et al. Treating cancer with
selective CDK4/6 inhbitors. Nature Reviews (2016) 13:417-430). Trong khi thiy rang
céc chét rc ché CDK4/6 ¢6 hidu qua 1am sang dang ké d6i v6i bénh ung thu va di cin
duong tinh ER, dbi véi nhitng kinaza khic, hiéu qua cta chiing c6 thé bj han ché theo
thoi gian do s phét trién tinh khéng tip nhiém hogc khang tir dau.

Su biéu hién qua mirc cia CDK2 di kém véi sy didu tiét bit binh thuong chu
trinh t& bao. Phirc chét xyclin E/CDK2 déng vai trd quan trong trong diéu tiét qua trinh
nhan dbi trung thé, sinh tdng hop histon va ddng hoan G1/S. Qua trinh phosphoryl hoa
tién trién Rb boi xyclin D/Cdk4/6 va xyclin E/Cdk2 giai phéng yéu té phién ma G1,
E2F, va thuc ddy sém vao giai doan S. Sy hoat héa xyclin A/CDK2 & déu giai doan S
1am thiic ddy qué trinh phosphoryl héa cac chit ndi sinh, cac chit ma cho phép sao chép
ADN va khdng hoat héa E2F, dé hoan thanh giai doan S. (Asghar et al. The history and
Juture of targeting cyclin-dependent kinases in cancer therapy, Nat. Rev. Drug. Discov.
2015; 14(2): 130-146).

Xyclin E, xyclin diéu tiét dbi véi CDK2, thudng biéu hién qua mic ¢ bénh ung
thu. Sy biéu hién qua mirc hoic sao chép xyclin E di kém, trong thoi gian dai, véi nhitng
hidu qué didu tri kém trong bénh ung thu vu. (Keyomarsi et al., Cyclin E and survival in
patients with breast cancer. N Engl J Med. (2002) 347:1566-75). Su biéu hién qua mirc
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xyclin E2 (CCNE2) di kém véi tinh khéang v& mit noi tiét & nhimg té bao ung thu vi va
d3 duoc thong béo 13 viée e ché CDK2 gitip phuc hdi tinh nhay vé6i cac chit tc ché
tamoxifen hoic CDK4 & cac t& bao biéu hién qua mirc CCNE2 va khang tamoxifen.
(Caldon et al., Cyclin E2 overexpression is associated with endocrine resistance but not
insensitivity to CDK2 inhibition in human breast cancer cells. Mol Cancer Ther. (2012)
11:1488-99; Herrera-Abreu et al., Early Adaptation and Acquired Resistance to CDK4/6
Inhibition in Estrogen Receptor—Positive Breast Cancer, Cancer Res. (2016) 76: 2301-
2313). Ciing d3 dugc théng bio 13 viéc sao chép xyclin E gép phin giy khang
trastuzumab & bénh ung thu va HER2+. (Scaltriti et al. Cyclin E
amplification/overexpression is a mechanism of trastuzumab resistance in HER2+
breast cancer patients, Proc Natl Acad Sci. (2011) 108: 3761-6). Ciing d3 dugc thong
béo rang su biéu hién qué mirc xyclin E déng vai tro trong bénh ung thu vii ¢6 b ba thu
thé am tinh (TNBC - triple negative breast cancer), cling nhu ung thu v viém. (Elsawaf
& Sinn, Triple Negative Breast Cancer: Clinical and Histological Correlations, Breast
Care (2011) 6:273-278; Alexander et al., Cyclin E overexpression as a biomarker for
combination treatment strategies in inflammatory breast cancer, Oncotarget (2017) 8:
14897-14911.)

Su sao chép hoic bidu hién qua muc cia xyclin E1 (CCNE1) ciing di kém véi
hidu qua diéu tri kém & cac bénh ung thu budng trimg, da day, mang trong ti cung va
cac bénh ung thu khac. (Nakayama et al., Gene amplification CCNE] is related to poor
survival and potential therapeutic target in ovarian cancer, Cancer (2010) 116: 2621-34;
Etemadmoghadam et al., Resistance to CDK2 Inhibitors Is Associated with Selection of
Polyploid Cells in CCNE1-Amplified Ovarian Cancer, Clin Cancer Res (2013) 19:
5960-71; Au-Yeung et al., Selective Targeting of Cyclin E1-Amplified High-Grade
Serous Ovarian Cancer by Cyclin-Dependent Kinase 2 and AKT Inhibition, Clin.
Cancer Res. (2017) 23:1862-1874; Ayhan et al., CCNE1 copy-number gain and
overexpression identify ovarian clear cell carcinoma with a poor prognosis, Modern
Pathology (2017) 30: 297-303; Ooi et al., Gene amplification of CCNE1, CCNDI1, and
CDKG6 in gastric cancers detected by multiplex ligation-dependent probe amplification

and fluorescence in situ hybridization, Hum Pathol. (2017) 61: 58-67; Noske et al.,



32606

Detection of CCNE1/URI (19q12) amplification by in situ hybridisation is common in
high grade and type II endometrial cancer, Oncotarget (2017) 8: 14794-14805).

Chét trc ché phan tir nho, dinaciclib (MK-7965) tic ché CDK 1, CDK2, CDKS va
CDK9 va hién dang trong giai doan phat trién 1am sang vé cac bénh ung thu vi va méu.
Seliciclib (roscovitine hodc CYC202), irc ché CDK2, CDK7 va CDK9, hién dang dugc
danh gia vé& diéu tri cac khéi u ran méi di cin két hop véi hoa tri ligu. Mic du da c6
nhiéu nd luc, chua cé tic nhan huéng dich CDK2 dugc phé duyét ndo. Cicenas et al.
Highlights of the Latest Advances in Research on CDK Inhibitors. Cancers, (2014)
6:2224-2242. VAn ¢6 nhu ciu tim kiém cac chét (rc ché CDK c6 profin hoat tinh méi,
ddc biét 14 tinh hudng dich CDK2.

Bian chit ky thuit clia sang ché

Séang ché @& xuét cac hop chét c6 cong thic tir (I) dén (VII), va cac mudi duge
dung cta chiing. Cac hop chét nay c6 kha ning tc ché hoat tinh cta c4c CDK, gbm ca
CDK2, CDK4 va/hodc CDKS6, theo d6 tao ra céc chirc ning sinh hoc. Sang ché ciing dé
xut cac duoc phdm va céc thude, chita cac hop chét hodic cac mubdi cla sang ché, doc
14p hodic két hop véi cc tac nhan 1am thuyén gidm hodc cac tic nhan chéng ung thu

khac.

Séang ché cling dé xuat cac phuong phap di€u ché cac hop chat, va cac muodi duge

dung va cac dugc pham cta sang che.

Theo mdt khia canh, sing ché d& xuit hop chit ¢6 cong thirc (I):
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ho#c mudi duge dung ctia nd,
trong do:

R! 13 gbc di vong c6 3-10 nguyén tir vong dugc thé bang R hoic C3-Cs
xycloalkyl dugc thé bing R3B, trong d6 gbc di vong c6 3-10 nguyén tir vong va Cs3-Cs
xycloalkyl nay tiy v dugc thé tiép bing mot hodc nhidu RE;

mdi R2 ddc 1ap 1a F, OH, C1-C4 alkyl, C1-C4 floalkyl, C1-C4 alkoxy hodc C1-Cs
floalkoxy;

R?A va R?B @oc 1ap 1a H, F, OH, C;-C4 alkyl, C1-Cs4 floalkyl, Ci-C4 alkoxy hodc
C1-C4 floalkoxy;

trong d6 mdi C;-Ca alkyl va Ci-C4 floalkyl ndy trong R2, R* va R?B tly ¥ doc
1ap dugc thé bing OH, C;-C4 alkoxy hodc C1-Cq floalkoxy;

R 1a H, F, Cl, NH,, Ci-C4 alkyl hodc Ci-C4 floalkyl, trong d6 Ci-Cs alkyl va
C1-C4 floalkyl nay tity y duoc thé bing OH, CN, C;-Cs alkoxy, C1-C4 floalkoxy, CONH,
va COOH;

R*1a H, C1-C; alkyl hodc Ci-C; floalkyl;
R34 13 SO2R7, SO:NRER®, NHSO2R” hoic NHSO:NR®R?;

R>B 14 NHSO2R” hodc NHSO,NR®R’;
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mdi RS doc 1ap 1a F, OH, Ci-Cs alkyl, Ci-C4 floalkyl, C1-Cs4 alkoxy hodc Ci-Cs
floalkoxy;

R” 1a Ci-C4 alkyl, Ci-Cs floalkyl, -L-(Cs-Cs xycloalkyl), -L-(gbc di vong c6 5-6
nguyén tir vong) hodc -L-(heteroaryl c6 5-6 nguyén tir vong);

R&vaR’doc 1ap 1a H, Ci-Cs alkyl, Ci-C4 floalkyl, -L-(Cs-Cs xycloalkyl), -L-(gbc
di vong c6 5-6 nguyén tir vong) hodc -L-(heteroaryl c6 5-6 nguyén tir vong); hodc

R8vaR’c6 thé cing véi nguyén tir nito ma chiing gén vao tao thanh géc di vong

cd 5-6 nguyén tir vong;

trong d6 mdi C1-Cy alkyl va C1-C4 floalkyl ndy trong R7, R8 va R? tity y dugc thé
bang OH, C;-Cs alkoxy, C1-Cs floalkoxy hodc SO2Me, va mdi C3-Cs xycloalkyl, gbe di
vong c¢6 5-6 nguyén tir vong va heteroaryl c6 5-6 nguyén tir vong nay trong R’, R8vaR’
thy ¥ duoc thé bing Ci-Cq alkyl, OH, C1-Cs4 alkoxy hodc C1-Cq4 floalkoxy;

L 1a mét lién két hodc Ci-C4 alkylen, trong d6 C1-Cs alkylen nay tuy y dugce thé
bang OH, C;-Cs alkoxy hodc Ci-Cs floalkoxy;

plao,1, 2,3 hodc 4,
qla o, 1,2 hodc 3; va
rla 0, 1 hoac 2.

Theo mot khia canh khac, sing ché d& xuét dugc phdm chira hop chat c6 cong
thic bat ky trong s6 céc cong thirc dugc md ta & day, hodc mudi duge dung ctia né, va
t4 duoc hodc chit mang dugce dung. Theo mot sd phuong 4n, dugc phém chira hai hoac

nhiéu t4 dugc va/hodc chit mang dwogc dung.

Sang ché ciing md ta cac phuong phép va sit dung tri li€u bao gdm viéc cung chp

hop chat theo sang ché, hodc mudi duge dung cia no.

Séang ché ciing mb ta phwrong phép didu tri sy phat trién té bao khong binh thuong,
dic biét 12 bénh ung thu, cho déi twong cAn diéu tri, bao gdm viée cung cép cho dbi

tuong luong c6 tac dung chita bénh hop chit cta sang ché, hogic mudi duge dung cta



32606

n6. Cac hop chit ctia sang ché c6 thé dwoc cung cp & dang cAc tic nhan riéng r&, hodc
c6 thé dwgc cung clp két hop véi cac tac nhan chéng ung thu khac, dic biét 14 céc tac

nhan chim séc tiéu chudn thich hop cho bénh ung thu cu thé.

Sang ché cling md ta phwong phép diu tri s phat trién t& bao khong binh thuomg,
dic biét 12 bénh ung thu, cho dbi tuong cin didu tri, bao gdm viéc cung cdp cho dbi
tugng mot luong hop chit clia sang ché, hodc mudi dugc dung ciia né, két hop véi mot
luong tic nhan chéng ung thw khéc, nhitng lvgng nay ciing nhau tao ra hidu qua didu tri

su phat trién t& bao khéng binh thudng.

Theo mot khia canh khac, sang ché d& xuét hop chét cua sang ché, hodc mudi
dugc dung ctia né, dé st dung 13m thude, dic biét 13 thube ding dé diéu tri bénh ung

thu.

Theo mot khia canh khac, sang ché dé xuét hop chét cia sang ché, hoic mubi
dugc dyung clia né, dé sir dung trong diéu tri s phat trién t& bao khong binh thudng, déc

biét 14 bénh ung thur, cho d6i tuong.

Sang ché cling mo ta viéc st dung hop chét cua sang ché, hoic mubi duoc dung
clia né, dé diéu trj sy phat trién té bao khong binh thudng, dic biét 1a bénh ung thu, cho
d6i twong.

Theo mot khia canh khéc, sang ché d& xuét duoc phdm dé sir dung trong diéu tri
su phat trién t bao khong binh thudng cho dbi tuong can didu tri, dugc phim nay chira
hop chét cua sang ché, hoic mubi duoc dung ctia nd, va ta dugc hoic chét mang dugc

dung.

Sang ché ciing mé ta viéc st dung hop chit ¢6 cong thirc bt ky trong s6 cac cong
thirc dugc mé ta & day, hosic mubi dugc dung cia né, dé bio ché thube dung dé didu tri

sw phét trién t€ bao khong binh thuong cho dbi twong.

Theo céc phuong 4n thudng gip va hop chat néu trén, su phat trién t& bao khong
binh thudng 14 bénh ung thu.
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Sang ché ciing mé ta céc st dung va phuong phap néu & dy tao ra mot hodc
nhiéu tac dung duéi day: (1) trc ché su ting sinh t& bio ung thu; (2) tc ché su x4m l4n
ctia t& bao ung thu; (3) gy ra su chét t& bao ung thu theo chuong trinh; (4) trc ché su di

cin té bao ung thu; hoic (5) e ché su tao mach.

Séang ché cling md ta phwong phép didu tri rdi loan do CDK2 1am trung gian cho
d6i tugng, bao gdm viée cung cip cho dbi tuong hop chit ciia sang ché, hoic mudi duoc
dung ctia n6, véi lugng c6 tac dung didu tri rdi loan ndy, dic biét 1a bénh ung thw. Theo
mot sb phuong an, 161 loan 14 bénh ung thu ¢6 dic trung 1a biéu hién qua mirc hogc sao

chép CCNE1 va/hodc CCNE2.

Sang ché cling md ta phuong phap diéu tri réi loan do CDK2, CDK4 va/hoic
CDK6 lam trung gian cho dbi tugng, bao gdm viée cung cip cho ddi tugng hop chit clia
sang ché, hoic mubi duoc dung ctia né, véi lwong cé tic dung diéu tri rdi loan nay, dic
biét 13 bénh ung thu. Theo mdt sb phuong an, rdi loan 13 bénh ung thu c6 dic trung 13
bidu hién qua mirc hoic sao chép CCNE1 va/hoic CCNE2.

Céc phuong phap va sir dung dugc mé ta & ddy con bao gdm viée cung cp cho
d6i twong mot lwong tac nhan 1am thuyén giam hoic tac nhan chéng ung thu khac, nhitng
lwong ndy cing nhau tao ra tic dung diéu tri sy phét trién t& bao khong binh thudng.
MB3i trong s cac phuong 4n vé cac hop chét cua sang ché duwoc mo ta dudi day cb thé
két hop v6éi mot hodc nhidu phwong an khac vé céc hop chit ciia sang ché duge md ta &

day ma nhit quéan véi (cac) phuong 4n ma né két hop véi.

Ngoai ra, mdi trong sb cac phuong 4n duéi ddy mé ta sing ché thi ciing bao ham
trong pham vi ctia né cac mudi duge dung cia cac hgp chat cia sang ché. Do d6, cum
tir “hodc mubi duge dung ctia n6” duge dung d€ chi tat ca cac hop chat dugc mo ta &

day.
Mo ta vin tit cic hinh vé

Hinh 1 thé hién tin sult sao chép xyclin E1/2 (CCNE1/2) theo loai khéi u
(http://oasis.pfizer.com/).
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Hinh 2 thé hién dit liéu ICso in vitro ctia hop chit ciia vi du 10 va palbociclib
trong (A) thtr nghiém ELISA Ovcar3 (canxinom budng trimg dugc sao chép CCNE) Rb;
(B) thir nghiém ELISA HCC1806 (canxinom vu dugc sao chép CCNE) Rb; (C) thur
nghiém ting sinh té bao Ovcar3; va (D) thir nghiém tang sinh t& bao HCC1806.

Hinh 3 thé hién su tc ché sy phat trién khdi u ctia hop chit coa vi du 2 & miu
ghép khac loai khbi u chudt Ovcar3 & 10mpk qua dudng miéng mot 14n mdt ngay, SOmpk

qua dudng miéng mot 1An mdt ngy va 50mpk qua dudng miéng hai 14n mot ngay.

Hinh 4 th& hién sy e ché su phat trién khéi u cta hop chét cua vi du 10 trong
mAu ghép khéc loai khdi u chudt HCC1806 & 30mpk qua dudong miéng hai 14n m6t ngay,

50mpk qua dudng miéng hai 14n mot ngay va 75Smpk qua dudng miéng hai 14n mot ngdy.
MG ta chi tiét sang ché

Séang ché co thé duoc hiéu d& hon nhd tham chiéu dén phan mo ta chi tiét dudi
day vé cac phuong 4n duge wu tién cla sang ché va céc vi du dugc néu & day. Can hiéu
rang thuét ngit duoc sir dung & déy chi nhim muc dich mé ta cac phuong 4n cu thé va
khong lam gidi han pham vi cua séng ché. Ciing cén hiéu ring trir khi dugc dinh nghia
cu thé & day, thuat ngit dugc st dung & diy ¢ nghia théng thudng cua n6 nhu da biét

trong linh vuc k¥ thuat lién quan.

Nhu duge st dung & ddy, dang sb it cling bao ham nghia s nhiéu trix khi dwoc

chi ra khac. Vi dy, "m6t" phén tir thay thé gdm mdt hozic nhiéu phﬁn ttr thay thé.

Sang ché dwgc mo ta thich hop & ddy cé thé dugc thuc hién ma khong c6 mit
(c4c) dAu hiéu bat ky khong duge boc 16 cu thé & day. Do dé, vi dy, trong mbi truong
hop & day, thut ngit bét ky trong sb cac thuit ngit "bao gdm", "vé co ban gdm c6", va

"gdm c" c6 thé dugce thay thé bing mot trong hai thuét ngit con lai.

"Alkyl" dugc ding dé chi gbc hydrocacbon no, héa tri mét, béo gdm cic nhém
mach thang va mach nhénh c6 s6 lugng nguyén t cacbon dugc chi ra. Cac phan i thay
thé alkyl thuong chira tir 1 &n 20 nguyén tir cacbon (“Ci-Czoalkyl”), wu tién 1a tir 1 dén
12 nguyén tir cacbon (“Ci-Crz alkyl”), wu tién hon la tir 1 dén 8 nguyén tir cacbon
(“C1-Cs alkyl”), hodc tur 1 dén 6 nguyén tir cacbon (“Ci-Cs alkyl”), hodc tir 1 dén 4

-10-
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nguyén tt cacbon (“C1-Ca alkyl”). Céc vi du v& nhém alkyl gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
n-heptyl, n-octyl va céc nhém tuwong tu. Cac nhém alkyl c6 thé dugc thé hoic khong
duoc thé. Pic biét, trir khi duge chi ra khéc, cac nhém alkyl c6 thé duge thé bing mot
hodc nhidu nhém halo, cho dén tdng sb nguyén tir hydro c6 mit trong gdc alkyl. Do do,
C1-C4 alkyl gbm c4c nhém alkyl duoc halogen héa, va dic biét 13 cdc nhém alkyl duge
flo hoa, c6 tir 1 dén 4 nguyén tir cacbon, vi du, triflometyl hozc difloetyl (tir 12 CF3
va -CH>CHE»).

Céc nhém alkyl duge mé ta & ddy 1a tiy ¥ duoc thé c6 thé duge thé bing mot
hodc nhidu phin ti thay thé, duoc chon doc 14p trir khi dugc chi ra khac. Tong s6 phan
tir thay thé c6 thé bang tdng s6 nguyén tir hydro trong gbc alkyl, min 13 viéc thé nhu
véy c6 ¥ nghia v& mt héa hoc. Cac nhém alkyl dugc thé tiry y thuong chira tir 1 dén 6
phan tir thay thé tuy y, d6i khi tir 1 dén 5 phin tir thay thé tiy ¥, wu tién 13 tir 1 dén 4
phan tir thay thé thy ¥, hogic wru tién hon 13 tir 1 dén 3 phan tir thay thé tiy y.

Céc phén tir thay thé tiry y thich hop cho alkyl gdm, nhung khong chi giéi han &
C3-Cs xycloalkyl, gbc di vong c6 3-12 nguyén tir vong, Ce-Ci2 aryl va heteroaryl c6 5-12
nguyén t& vong, halo, =0 (oxo), =S (thiono), =N-CN, =N-OR%,
=NR¥, -CN, -C(O)R¥, -CO2R%, -C(O)NR*RY, -
SRX, -SOR%, -SO2R*, -SO-NR*RY, -NO,, -NR*RY, -NR*C(O)R?Y, -NR*C(O)NR*RY, -
NR*C(O)OR¥X, -NR*SO2RY, -NR*SO,NR*RY, -OR*, -OC(O)R* va -OC(O)NR*RY; trong
d6 mdi R* va RY doc 1ap 1a H, C1-Cs alkyl, Ci-Cs axyl, C2-Cg alkenyl, C2-Cs alkynyl,
C3-C;s xycloalkyl, gbc di vong ¢6 3-12 nguyén tir vong, Ce-Ci2 aryl, hodc heteroaryl c6
5-12 nguyén tir vong, hodc R* va RY ¢6 thé cling véi nguyén tir N ma chiing gan vao tao
thanh gbc di vong c6 3-12 nguyén tir vong hoc heteroaryl c6 5-12 nguyén tir vong, mdi
gbc tiry v chira thém 1, 2 hodc 3 nguyén tir khic loai dugc chon tir O, N va S(O)q trong
d6 q 12 0-2; mdi R* va RY tly ¥ duoc thé bang tir 1 dén 3 phﬁn tir thay thé doc 1ap duoc
chon tr nhém gdbm ¢6 halo, =0, =S, =N-CN, =N-OR|,
=NR, -CN, -C(O)R, -COzR', -C(O)NR2, -SOR', -SO:R', -SO:NR', -
NO2, -NR'2, -NR'C(O)R!, -NR'C(O)NR'2, -NR'C(O)OR', -NR'SO2R’, -NR'SO2NR'2, -O
R', -OC(O)R' va -OC(O)NR", trong d6 mdi R' doc 1ap 1a H, C1-Cs alkyl, Ci-Cs axyl,
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C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs xycloalkyl, gde di vong c6 3-12 nguyén tir vong,
Cs-Ci2 aryl, hodc Cs-Ci2 heteroaryl; va trong 4o mdi C3-Cg xycloalkyl, gbc di vong c6
3-12 nguyén tir vong, Cs-Ci2 aryl va heteroaryl c6 5-12 nguyén tir vong nay tiy y dugc
thé nhu dugc chi ra thém & day.

Céc phin tir thay thé thong thuong trén alkyl gdm halo, -OH, C;-C4
alkoxy, -O-Cs-Ci2 aryl, -CN, =0, -COOR¥, -OC(O)R*, -C(O)NR*R?, -NR*C(O)RY, —
NR*RY, C3-Cs xycloalkyl, Ce-C12 aryl, heteroaryl c6 5-12 nguyén tir vong va gbc di vong
¢6 3-12 nguyén tir vong; trong d6 mi R* va RY doc 14p 1a H hodc C1-Cs alkyl, hodc R
va RY ¢6 thé cting v6i N ma ching gén vio tao thanh gbc di vong c6 3-12 nguyén tir vong
‘ho#c vong heteroaryl cé 5-12 nguyén tir vong, mdi gbe tiy ¥ chira thém 1, 2 hodc 3
nguyén tir khac loai duge chon tir O, N va S(O)q trong d6 q 12 0-2; trong d6 mdi C3-Cs
xycloalkyl, Ce-Ci2 aryl, heteroaryl c¢6 5-12 nguyén tit vong va gbc di vong cé 3-12
nguyén tir vong niy tlly y dugc thé bing tir 1 dén 3 phan tir thay thé doc 1ap dugc chon
tir nhém gbém c6 halo, -OH, =0, C;-Cs alkyl, Ci-Cs4 alkoxy, Ci-Cs haloalkyl, Ci-Cs
hydroxyalkyl, Ci-C4 alkoxy-Ci-Cs alkyl, -CN, -NHz, -NH(Ci-C4 alkyl) va -N(Ci1-C4
alkyl)a. | '

Theo mdt sé phuong an, alkyl tuy y duoc thé bang mot hozc nhiéu phin tir thay
thés, va uu tién 13 tir 1 dén 3 phﬁn tr thay thé, doc 1ap dugc chon tir nhom gbm c6
halo, -OH, Ci-C4 alkoxy, -0-C6-C12 aryl, -CN,
=0, -COOR*, -OC(O)R*, -C(O)NR*RY, -NR*C(O)RY, -NR*RY, C3-Cs xycloalkyl, Cs-Ci2
aryl, heteroaryl c6 5-12 nguyén tir vong va gbc di vong c6 3-12 nguyén tir vong; trong
d6 mdi R* va RY doc 1ap 12 H hodc C;-Cy4 alkyl, hodc R* va RY ¢6 thé cing v6i N ma
chung gin vao tao thanh gbc di vong c6 3-12 nguyén tir vong hodc vong heteroaryl c6
5-12 nguyén tir vong, mdi gbc tiy ¥ chira thém 1, 2 hodc 3 nguyén ti khéc loai dugc
chon tir O, N va S(O)x trong d6 x 14 0-2; va mbi Cs3-Cs xycloalkyl, Cs-C12 aryl, heteroaryl
¢ 5-12 nguyén tir vong va gbc di vong c6 3-12 nguyén tir vong nay tly y duge thé bing
tir 1 dén 3 phin tir thay thé doc 1ap dugce chon tir nhém gdm c6 halo, -OH, =0, C1-Cs
alkyl, Ci-Cs4 alkoxy, Ci-Cs haloalkyl, Ci-Cs hydroxyalkyl, Ci-Cs alkoxy-C1-Cs
alkyl, -CN, -NHz, -NH(Ci-C4 alkyl) va -N(C1-C4 alkyD).
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Theo c4c phuong an khéc, alkyl tily y duoc thé bing mot hogc nhiéu phan tir thay
thé, va wu tién 1a tx 1 dén 3 phan tir thay thé, doc 1ap dwoc chon tir nhém gdm c6
halo, -OH, C-C4 alkoxy, -CN, -NR*RY, C3-Cs xycloalkyl, gbc di vong c6 3-12 nguyén
tir vong, Ce-Ci2 aryl va heteroaryl c6 5-12 nguyén tir vong; trong dé mdi R* va RY doc
1ap 12 H hodc C1-Cq alkyl, hodc R* va RY ¢6 thé cling v6i N ma ching gfn vao tao thanh
gbc di vong c6 3-12 nguyén tir vong hozic vong heteroaryl ¢6 5-12 nguyén tir vong, mdi
gbc tiy v chira thém 1, 2 hodc 3 nguyén tir khac loai duge chon tir O, N va S(O)x trong
d6 x 14 0-2; va trong d6 mdi xycloalkyl, gbc di vong, aryl hogic heteroaryl ny tly ¥ dugc
thé bing tir 1 dén 3 phan tir thay thé doc 1ap dwoc chon tir nhém gbm c6 halo, -OH, =0,
Ci-Cs4 alkyl, C1-Cs4 alkoxy, Ci-Cs haloalkyl, C1-Cs hydroxyalkyl, Ci-Cs alkoxy-Ci-Cs
alkyl, -CN, -NHa, -NH(C-C4 alkyl) va -N(Ci-Cj alkyl)z.

Trong mdt 6 trudng hop, cic nhém alkyl duge thé duoc néu trén cu thé bang
cach tham chiéu dén phin tir thay thé. Vi du, “haloalkyl” dwgc dung d& chi nhém alkyl
c6 sb lugng nguyén tir cacbon duge chi ra ma duge thé béng‘mét hodc nhiéu phin tir
thay thé halo, va thuong chtta 1-6 nguyén tir cacbon, hodc uu tién 1a 1-4 nguyén tir
cacbon hodc 1-2 nguyén tit cacbon va 1, 2 hodc 3 nguyén tir halo (tirc 1a “Ci-Cs
haloalkyl”, Ci-Cs4 haloalkyl” hodc Ci-Cz haloalkyl”). Cu thé& hon, cac nhém alkyl dugc
flo héa c6 thé duoc néu cu thé nhu 13 cac nhém floalkyl, vi du, cdc nhém Ci1-Cs, C1-Cq
hoac Ci-C; floalkyl, ching thudng duogc thé bang 1, 2 hoic 3 nguyén tir flo. Do do,
C1-C4 floalkyl gdm triflometyl (-CF3), diflometyl (-CF2H), flometyl (-CFH>), difloetyl
(-CH2CF2H), va cac nhém tuong tu.

Twong tu, “hydroxyalkyl” dwoc ding d& chi nhém alkyl c6 sb luong nguyén tir
cacbon duoc chi ra ma duoc thé bing mot hodc nhidu phan tir thay thé hydroxy, va
thuong chira 1-6 nguyén tit cacbon, uvu tién 13 1-4 nguyén tir cacbon, va 1, 2 hodc 3
hydroxy (tirc 1 “C1-Cs hydroxyalkyl”). Do d6, Ci-Cs hydroxyalkyl gbm hydroxymetyl
(-CH,0H) va 2-hydroxyetyl (-CH2CH20H).

“Alkoxyalkyl” dugc dung dé chi nhém alkyl c6 sb lwong nguyén ti cacbon dugc
chi ra ma duoc thé bing mot hodc nhidu phén tir thay thé alkoxy. Cac nhém alkoxyalkyl
thudng chira 1-6 nguyén tir cacbon trong phén alkyl va dugc thé bang 1, 2 hoic 3 phéan

-13-



32606

tir thay thé C1-C4 alkyoxy. Céc nhém nhu vay d6i khi dwoc mo ta & day nhwr 13 C1-Cs
alkyoxy-Ci-Cs alkyl.

“Aminoalkyl” duoc ding dé chi nhém alkyl c6 sb lugng nguyén tir cacbon dugc
chi ra ma dugc thé bing mot hoic nhidu nhém amino khong duoc thé hoic duge thé,
nhiing nhém nhw vay dugc dinh nghia thém & ddy. Cac nhém aminoalkyl thudng chira
1-6 nguyén tir cacbon & phén alkyl va duoc thé bing 1, 2 hodc 3 phén tir thay thé amino.
Do d6, Ci-Cs aminoalkyl gém, vi du, aminometyl (-CH>NH3), N,N-dimetylaminoetyl
(-CH2CH2N(CHs)2),  3-(NV-xyclopropylamino)propyl  (-CH,CH>CHoNH-°Pr)  va
N-pyrolidinyletyl (-CH2CHa.N-pyrolidinyl).

"Alkenyl" duoc ding dé chi nhém alkyl, nhu dugc dinh nghia & ddy, gdm c6 it
nhét hai nguyén tir cacbon va it nhit mét lién két dbi cacbon-cacbon. Thong thudng, cac
nhém alkenyl ¢6 tir 2 dén 20 nguyén tir cacbon (“Cz-Cao alkenyl”), uu tién 13 tir 2 dén
12 nguyén tir cacbon (“C2-Ci2 alkenyl”), uu tién hon 13 tir 2 dén 8 nguyén tir cacbon
(“C2-Cs alkenyl”), hoic tir 2 dén 6 nguyén tir cacbon (“C2-Cs alkenyl”), hodc tir 2 dén 4
nguyén tir cacbon (“C2-Cs alkenyl”). Céc vi du dai dién gdm, nhung khdng chi giéi han
o, etenyl, 1-propenyl, 2-propenyl, 1-, 2-, hodc 3-butenyl, va cdc nhém tuong tu. Cac
nhém alkenyl khéng duoc thé hodc duoc thé bing cac nhém gidng nhau duge mé ta &

day 1a thich hop dbi véi alkyl.

"Alkynyl" dwgc ding dé chi nhém alkyl, nhu duoc dinh nghia & day, gdm c6 it
nhit hai nguyén tir cacbon va it nhit mot lién két ba cacbon-cacbon. C4c nhém alkynyl
¢6 tir 2 dén 20 nguyén tir cacbon (“Ca-Cao alkynyl™), wu tién 13 tir 2 dén 12 nguyén tir
cacbon (“C»-Cizalkynyl™), wu tién hon 13 tir 2 dn 8 nguyén tir cacbon (“C2-Cs alkynyl”),
hoic tir 2 dén 6 nguyén tir cacbon (“C2-Cs alkynyl™), hodc tir 2 dén 4 nguyén tir cacbon
(“C2-C4 alkynyl”). Cac vi du dai dién gbm, nhung khong chi giéi han &, etynyl,
1-propynyl, 2-propynyl, 1-, 2-, hodc 3-butynyl, va cic nhom tuong tu. Cac nhém alkynyl
khong dugc thé hosc duoc thé bing cic nhém gidng nhau duoc mo ta & ddy 1 thich hop
d6i véi alkyl.

"Alkylen", nhu duge st dung & ddy, duoc ding dé chi hydrocarbyl héa tri hai c6

s6 lugng nguyén tir cacbon duge chi ra ma c6 thé lién két v6i hai nhom khéc. D6i khi,
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né duge ding dé chi nhém —~(CHz)— trong d6 t 13 1-8, va wu tién 1a t 13 1-4. Khi duge
chi ra, alkylen ciing c6 thé dugc thé bﬁng céc nhém khéc va c6 thé gdm mot hodc nhiéu
mirc khong no (tirc 13 gbc alkenylen hodc alkynlen) hoic céc vong. Cac héa tri trdng ctia
alkylen khong can phai & nhitng dau d6i nhau cia mach. Do d6, c4c nhém alkylen mach
nhénh nhu —CHMe)— , —-CH2CH(Me)— va —C(Me)>— cfing dugc bao gdm trong pham vi
cia thult ngit “alkylen', & dang cdc nhom vong nhu xyclopropan-1,1-diyl va cdc nhém
khoéng no nhu etylen (-CH=CH-) ho#c propylen (-CH2-CH=CH-). Khi nhém alkylen
duoc md ta 13 tiy y duge thé, thi cac phin tir thay thé gdm céc phén tir thuong cb trén

cac nhém alkyl nhu duge mo ta & day.

"Heteroalkylen" dwgc ding dé chi nhém alkylen nhu duge mo ta trén day, trong
d6 mot hodc nhidu nguyén tir cacbon khong k& nhau cia mach alkylen duge thay thé
bang -N(R)-, -O- hodc -S(O)x-, trong d6 R 12 H hoic phan tr thay thé thich hop (vi du,
R®) va x 14 0-2. Vi dy, nhém —O-(CHz)1.4- 12 nhém ‘C»-Cs’-heteroalkylen, trong d6 mot

trong sd nguyén ti cacbon cia alkylen twong tmg dwoc thay thé béng O.

“Alkoxy” dugc dung dé chi nhém —O-alkyl héa tri mét, trong d6 phén alkyl c6
¢6 sb lugng nguyén tir cacbon dugc chi ra. Cac nhém alkoxy thudng chia tir 1 dén 8
nguyén tir cacbon (“Ci-Cs alkoxy™), hogc tir 1 &én 6 nguyén tit cacbon (“C-Cs alkoxy™),
hodic tir 1 dén 4 nguyén tir cacbon (“C1-Cas alkoxy”). Vi du, Ci-Cs alkoxy gbm metoxy,
etoxy, isopropoxy, tert-butyloxy (tirc 14 —OCH3, -OCH2CH3, -OCH(CHs)2, -OC(CHa)s),
va cac nhém tuong tu. Cac nhém alkoxy khong dugce thé hodc duoc thé & phan alkyl
bing c4c nhém gidng nhau dwoc mb ta & ddy 14 thich hop dbi véi alkyl. Pic biét, cac
nhém alkoxy c6 thé tiy ¥ duoc thé béng mdt hoic nhidu nguyén tir halo, va dic biét 1a
mdt hogc nhidu nguyén tit flo, cho dén tdng s6 nguyén tir hydro c6 mit trong phéan alkyl.
Céac nhém nhu vay dugc dé cap dén nhu 13 cac nhom “haloalkoxy” (hoic, khi duge flo
héa, cu thé hon 13 “floalkoxy”) ¢6 s6 lwong nguyén tir cacbon dugc chi ra va dugc thé
bang mot hodc nhiu phan tir thay thé halo. Théng thuong, cdc nhém nhu vay chira 1-6
nguyén tir cacbon, wu tién 13 1-4 nguyén tir cacbon, va d6i khi 1-2 nguyén tix cacbon, va
1, 2 hodc 3 nguyén tir halo (tirc 14 “C1-Cs haloalkoxy™, “Ci-C4 haloalkoxy” hodc “Ci-Ca
haloalkoxy”). Cu thé hon, cdc nhém alkyl dugc flo héa c6 thd duoc d& cap cu thé dén

nhu 13 cic nhém floalkoxy, vi du, cdc nhém C1-Cs, C1-Cs hodc Ci-C: floalkoxy, chiing
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thudng dugc thé bang 1, 2 hoic 3 nguyén tir flo. Do d6, Ci-Cs floalkoxy gbm
triflometyloxy (-OCF3), diflometyloxy (-OCF2H), flometyloxy (-OCFH>), difloetyloxy
(-OCH2CF2H), va cac nhém tuong tu.

Tuong tu, “thioalkoxy” dwoc ding dé chi nhém —S-alkyl héa tri mot, trong d6
phan alkyl c6 s6 lwong nguyén tir cacbon duogc chi ra, va tiy ¥ duoc thé & phan alkyl
bang cac nhém gidng nhau duge mé ta & day nhu 13 thich hop dbi véi alkyl. Vi du, Ci-Ca
thioalkoxy gdm —SCHj3 va -SCH,CHj.

"Xycloalkyl" duoc ding d& chi hé vong cacbon khong no mdt phin hoic no
khong thom chira s lwong nguyén tir cacbon dugc chi ra, ma c6 thé 13 hé don vong,
vong spiro, da vong hodc hai vong ngung tu hoic ndi cAu ma nbi véi phén tir gbc qua
nguyén tir cacbon clia vong xycloalkyl. Thong thuong, cdc nhom xycloalkyl cla sang
ché chira tir 3 dén 12 nguyén tir cacbon (“Cs-Ci2 xycloalkyl™), wu tién 13 tir 3 dén 8
nguyén ti cacbon (“Cs-Cs xycloalkyl”). Cac vi du dai dién gbém, vi dy, xyclopropan,
xyclobutan, xyclopentan, xyclopenten, xyclohexan, xyclohexen, xyclohexadien,
xycloheptan, xycloheptatrien, adamantan, va cdc nhom tuong ty. Cac nhom xycloalkyl
khong dugc thé hodc duge thé bing cic nhém giéng nhau ma duge mé ta & day 1a thich

hop dbi véi alkyl.

Céc vi du minh hoa vé vong xycloalkyl gdm, nhung khong chi giéi han &, cac

>0 O D O O

xyclopropan xyclobutan xyclopentan xyclopenten xyclohexan xvclohexen
(xyclopropanyl) (xyclobutanyl)  (xyclopentanyl) = (xyclopentenyl) ()zlyclohexanyl) ()i,yclohexenyl)

OO @D ¢

xycloheptan xyclohepten octahydroindan octahydropentalen decahydronaphtalen
(xycloheptanyl) (xycloheptenyl) (octahydroindanyl) (octahydropentalenyl) (decahydronaphtalenyl)

O -~}

adamantan bixyclo[1.1.1]pentan bixyclo[2.2.1Theptan bixyclo[2.2.2]octan
(adamantyl) (bixyclo[1.1.1]pentanyl) (bixyclo[2.2.1]heptanyl) (bixyclo[2.2.2]octanyl)

vong:
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"Xycloalkylalkyl" dugc ding dé chi vong xycloalkyl, thuong 13 C;-Cs
xycloalkyl, ma néi véi phan tir géc qua lién két alkylen, thudng 13 Ci-Cs alkylen. Céc
nhém xycloalkylalkyl d6i khi dugc md ta bing tdng sb nguyén tir cacbon trong vong
cacbon va lién két, va thudng chira 4-12 nguyén tir cacbon (“Cs-Ci2 xycloalkylalkyl”).
Do d6, nhém xyclopropylmetyl 1& nhém Cs-xycloalkylalkyl va xyclohexyletyl 1a
Cs-xycloalkylalkyl. Cac nhém xycloalkylalkyl khong dugc thé hodc duoc thé & cac phin
xycloalkyl va/hoic alkylen bang cic nhém gidng nhau ma duge md ta & ddy 14 thich hop
d6i v6i cac nhom alkyl. Péi khi, cac nhém xycloalkylalkyl duge mé ta & ddy nhu 13 -L-
C3-Cs-xycloalkyl, trong d6 nhém xycloalkyl ¢6 s6 lwong nguyén tir cacbon dugc chi ra
va —L- duoc ding @& chi lién két alkylen. S& duoc hidu ring khi -L- 13 m6t lién két, thi

nhom nay 1a xycloalkyl.

Céc thuat ngit "gbc di vong", "di vong" hodc “di vong béo” dugc sir dung thay
thé nhau & ddy va ding d& chi hé vong khong thom, no hogic no mdt phin chtra sb luong
nguyén tir vong dwoc chi ra, gdm it nhat mdt nguyén tir khac loai dugc chon tir N, O va
S 1am nguyén tir vong, trong d6 cac nguyén tir vong S tiy ¥ duoc thé bang mot hoic hai
nhém oxo (tire 12 S(O)x, trong d6 x 13 0, 1 hodc 2) va trong d6 di vong lién két v6i phan
tir gbc qua mdt nguyén tir vong, ma ¢6 thé 1a C hodc N. Cac di vong gdm céc vong spiro,
nbi cau, hodc ngung tu véi mot hogic nhidu di vong hodic vong cacbon khéc, trong d6
ban than cic vong spiro, ndi cau, hoic ngung tu ndy c¢6 thé 1 no, no mot phén hoac thom
dén muc d6 ma tinh thom hodc tinh khong no c6 ¥ nghia v& mit héa hoc, véi diéu kién
1a diém gén vé6i phan tir gbe 12 nguyén tir ctia phan di vong cta hé vong. Ut tién 13, cac
di vong chira tir 1 dén 4 nguyén tir khéc loai dugc chon tir N, O, va S(O)q 1am céc nguyén
tlr vong, va uu tién hon 13 tir 1 dén 2 nguyén tir vong khéc loai, v6i diéu kién cac di vong
nay khong chira hai nguyén tir oxy ké nhau. Cac gdc di vong khdng dugc thé hoic duogc
thé bang phan tir thay thé thich hop, vi du bing cac nhém gidng nhau ma dugc mé ta &
day 1 thich hop d6i véi alkyl, aryl hoic heteroaryl. Cac phin tir thay thé nhu vy c6 thé
& di vong gén vé6i phan tir gbc, hodc & vong spiro, ndi ciu hodc ngung tu véi nd. Ngoai
ra, cac nguyén ti vong N tiy v duoc thé bing cic nhém thich hop dbi v6i amin, vi du,

céc phén tir thay thé alkyl, axyl, carbamoyl, sulfonyl, va cac nhém twong tu.
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Céc di vong thudng gdm céc gbe di vong c6 3-12 nguyén tir vong, wru tién 1a cac
gbc di vong c6 3-10 nguyén tir vong, va wu tién hon 13 cac gbe di vong cb 5-6 nguyén

tr vong, theo dinh nghia dugc néu ¢ day.
Céc vi du minh hoa vé c4 di vong no gdm, nhung khong chi gi6i han &:
H
0 s N 0 S N °
A A AN OO O ()

oxiran thiaran aziridin oxetan thiatan azetidin tetrahydrofuran
(oxiranyl)  (thiaranyl)  (aziridinyl) (oxetanyl) (thiatanyl) (azetidinyl)  (tetrahydrofuranyl)

H
H o S N
O O O O ()
tetrahydrothiophen pyrolidin tetrahydropyran tetrahydrothiopyran piperidin
(tetrahydrothiophenyl) ~ (pyrolidinyl) (tetrahydropyranyl)  (tetrahydrothiopyranyl) (piperidinyl)

sHoNoNoReNe

1,4-dioxan 1,4-oxathiaran morpholin 1,4-dithian piperazin thiomorpholin
(1,4-dioxanyl) (1,4-oxathiaranyl) (morpholinyl) . (1,4-dithianyl) (piperazinyl) (thiomorpholinyl)
H
0 s N :03 :03
O Q Q (o) S
oxepan thiepan azepan 1,4-dioxepan 1,4-oxathiepan
(oxepanyl) (thiepanyl) (azepanyl) (1,4-dioxepanyl) (1,4-oxathiepanyl)
( Oj C S j H j S
NH NH QN H
1,4-oxaazepan 1,4-thieazepan 1,4-diazepan 1,4-dithiepan
(1,4-oxaazepanyl) (1,4-thieazapanyl) (1,4-diazepanyl) (1,4-dithiepanyl)
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Céc vi du minh hoa v& cac di vong khong no mot phan gbm, nhung khong chi

gidi han 6:

(0] (0] (0]
F AN
2H-pyran 3,4-dihydro-2H-pyran 5,6-dihydro-2H-pyran
(2H-pyranyl) (3,4-dihydro-2H-pyranyl)  (5,6-dihydro-2H-pyranyl)
H
i N
AN

1,2,3 4-tetrahydropyridin 1,2,5,6-tetrahydropyridin
(1,2,3,4-tetrahydropyridinyl) ~ (1,2,5,6-tetrahydropyridinyl)

Cac vi du minh hoa vé cac di vong ndi cau, ngung tu va spiro gom, nhung khong

chi gidi han &:

5 O o oY

2-oxa-5-azabixyclo-  3-oxa-8- 3-oxa-8- 2-azabixyclo- 8-azabixyclo- 2-azabixyclo-
[2.2.1]heptan azabixyclo[3.2.1]Joctan  azabixyclo[3.2.1Joctan  [3.1.0]hexan [2.2.1]octan [2.2.1]heptan
H
N 'i‘ N\ N
0=S§ 0] S o
7N o= )\ S
d g Il 7\
0 ° %
3-oxooctahydro- 1,1-dioxidohexahydro- 1,1-dioxidohexahydro- 3-oxohexahydro[1,3]- 2,2-dioxido-2-thiaspiro-
indolizin pyrido[1,2-d][1,3,4]- pyrido[1,2]thiazolo[2,3-a]-  oxazolo[3,4-a]pyridin [3,5]nonan
oxathiazin pyridin

Theo cac phuong an thuong gap, cac di vong chira 3-12 nguyén tr vong, gbm ca
nguyén tr cacbon va nguyén tir khac loai khdng phai cacbon, va wu tién 1a 4-7 nguyén
ttr vong. Theo mét sé phuong 4n duoc wu tién, phin tir thay thé bao gdm céc di vong c6
3-12 nguyén t& vong dugc chon tir cac vong azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl, azepanyl,  diazepanyl, tetrahydrofuranyl,  tetrahydropyranyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, morpholinyl va thiomorpholinyl, mdi
trong sb cac vong ndy tiy ¥ dwoc thé nhu dugc mé ta cho phén tir thay thé cu thé, dén

muc do su thé nhu vay c6 y nghia vé€ mat héa hoc.
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Cén phai hiéu ring khéng nhidu hon hai nguyén tir N, O hoic S dugc nbi lién
tiép theo céach thong thudng, ngoai trir khi nhém oxo duoc gin vao N hoic S dé tao
thanh nhém nitro ho#c sulfonyl, hodc trong trudong hgp mot s6 di vong thom nhét dinh,

nhu triazin, triazol, tetrazol, oxadiazol, thiadiazol, va cac nhém tuong tu.

Thuat ngit "gbc di vong-alkyl" c6 thé duge sir dung dé md ta nhém di vong véi
kich thuéc duge chi ra ma ndi véi phan tir gbc qua lién két alkylen c6 chiéu dai dugc
chi ra. Thong thudng, cdc nhém nhu vy chira di vong ¢ 3-12 nguyén ti vong duoc thé
tly ¥ gén v6i phan tir gbc qua 1ién két C1-Cy alkylen. Khi duge chi ra nhu vy, cic nhém
nay tiy y dugc thé & phin alkylen bing cdc nhém gibng nhau ma duge mé ta & day 1a
thich hop d6i v&i cdc nhém alkyl va & phén di vong bing cic nhém duge mo ta 13 thich
hop d6i vé6i céc di vong. Déi khi, cac nhém gbe di vong-alkyl duge mo ta & ddy nhu 13
-L-gbc di vong-alkyl, trong d6 nhém gbc di vong-alkyl c¢6 sé luong nguyén tir vong
dugc chi ra va —L- duoc ding d chi lién két alkylen. S& dugc hiéu ring khi -L- 13 mot

lién két, thi gbc nay 1a gbc di vong.

"Aryl" hoic “thom” dugc ding dé chi hé da vong hoic hai vong ngung tu hoic
mot vong dugc thé tily ¥ ¢6 cac dic trung d3 biét 13 vé tinh thom, trong d6 it nhat mot
vong chtra hé dién tr pi dung hop hoan toan. Théng thuong, cac nhoém aryl chira tir 6
dén 20 nguyén tir cacbon ("Cs-Cao aryl") 1am nguyén tir vong, wu tién 13 tir 6 dén 14
nguyén tir cacbon ("Cs-Cis aryl") hodc uu tién hon 13 tir 6 dén 12 nguyén tir cacbon
("Ce-C12 aryl"). Cac nhém aryl ngung tu c6 thé gdm vong aryl (vi du, vong phenyl)
ngung tu v4i mot vong aryl hodc heteroaryl khac, hodc ngung tu véi di vong hodc vong
cacbon no hoic khéng no mdt phin, véi didu kién diém gin véi phan tir gbc trén cac hé
vong ngung tu nhu vay 12 nguyén tir cia phin thom ciia hé vong. Céc vi du khong gisi
han vé& céc nhém aryl gdbm phenyl, biphenyl, naphtyl, anthraxenyl, phenanthrenyl,
indanyl, indenyl, va tetrahydronaphtyl. Nném aryl khong duoc thé hodc duoc thé nhu

duge mo ta thém duge mo ta & day.

Tuong tu, "heteroaryl" hoic “di vong thom” dugc ding dé chi cac hé da vong
hodc hai vong ngung tu hodc mot vong cé cac ddc tinh thom da biét rd ma chira sb lugng
nguyén tir vong duoc chi ra va gdm it nhit mét nguyén tir khac loai dugc chon tir N, O

va S 1am nguyén ttr vong trong vong thom. Viéc bao ham nguyén tir khac loai tao tinh
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thom & cac vong 5 nguyén tir vong cling nhu cac vong 6 nguyén tir vong. Thong thuong,
céc nhém heteroaryl chira tiy 5 dén 20 nguyén tir vong (“heteroaryl c6 5-20 nguyén tir
vong™), uu tién 13 tir 5 dén 14 nguyén tir vong (“heteroaryl c6 5-14 nguyén tir vong”),
va uu tién hon 13 tir 5 dn 12 nguyén tr vong (“heteroaryl c6 5-12 nguyén tir vong”).
Céc vong heteroaryl gin v6i phan tir gc qua nguyén tir vong ctia di vong thom, sao cho
tinh thom duoc duy tri. Do d6, cic vong heteroaryl c6 6 nguyén tir vong c6 thé gin véi
phan tir gbc qua nguyén tir vong C, trong khi cac vong heteroaryl 5 nguyén tir vong c6
thé gén v&i phan tir gbc qua nguyén tir vong C hoic N. C4c nhém heteroaryl cling c6 thé
duogc ngung tu véi vong aryl hodc heteroaryl khac, hodc ngung tu véi di vong hodc vong
cacbon no hoic khéng no mdt phin, véi didu kién diém gin vé6i phan tir gbc trong céc
hé vong ngung tu nay 1a nguyén tir cia phin di vong thom ctia hé vong. Céc vi du vé
cc nhém heteroaryl khong duogc thé thuong gdm, nhung khong chi gi6i han &, pyrol,
furan, thiophen, pyrazol, imidazol, isoxazol, oxazol, isothiazol, thiazol, triazol,
oxadiazol, thiadiazol, tetrazol, pyridin, pyridazin, pyrimidin, pyrazin, benzofuran,
benzothiophen, indol, benzimidazol, indazol, quinolin, isoquinolin, purin, triazin,
naphtryidin va carbazol. Theo cidc phuong an duoc vu tién va thuong gap, cac nhém
heteroaryl ¢6 5 hodc 6 nguyén tir vong dugc chon tir nhém gdm c6 cac vong pyrolyl,
furanyl, thiophenyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl,
triazolyl, pyridinyl va pyrimidinyl, pyrazinyl hodc pyridazinyl. Nhém heteroaryl khong

duoc thé hoic duge thé nhu duge mo ta thém & day.

Céc gbc aryl, heteroaryl va gbc di vong duge md ta & ddy nhu 1 thy ¥ duoc thé
c6 thé dugc thé béng mot hodc nhiéu phén tir thay thé, ching dugc chon ddc 14p trir khi
dugc chi ra khac. Téng sb phin tir thay thé c6 thé bing tdng sb nguyén tir hydro & gbc
aryl, heteroaryl hoic gdc di vong nay, mién 13 viéc thé nhu vay c6 ¥ nghia vé mit héa
hoc va tinh thom duogc duy tri trong trudng hop céc vong aryl va heteroaryl. Cac gbc
aryl, heteroaryl hodc gbc di vong duogc thé tily ¥ thudng chira tir 1 dén 5 phén tir thay
thé tiy y, d6i khi 13 tir 1 &én 4 phén tir thay thé tiy ¥, vu tién 13 tir 1 dén 3 phdn ti thay
thé tiy y, hodc vu tién hon 13 1-2 phén tir thay thé ty .

Céc phén i thay thé tly ¥ thich hop cho céc vong aryl, heteroaryl va gbc di vong
gdm, nhung khong chi gi6i han &: Ci-Cs alkyl, C>-Cs alkenyl, C»-Cs alkynyl, C3-Cs
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xycloalkyl, gbc di vong c¢é 3-12 nguyén tir vong, Ce-Ci2 aryl va heteroaryl c6 5-12
nguyén tr vong; va halo,
=0, -CN, -C(O)R¥, -CO2R*, -C(O)NR*RY, -SR*, -SOR*, -SO2R¥, -SO2NR*RY, -NO2, -N
R*RY, -NR*C(O)RY, -NR*C(O)NR*RY, -NR*C(O)OR¥*, -NR*SO2RY, -NR*SO.NR*RY, -O
R*, -OC(O)R* va -OC(O)NR*RY; trong d6 mbi R* va RY doc 1ap 1a H, C;-Cg alkyl, C1-Cs
axyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs xycloalkyl, gc di vong c6 3-12 nguyén tir
vong, Cs-Ci2 aryl, hodc heteroaryl ¢ 5-12 nguyén tir vong, hodc R* va RY ¢6 thé cling
v6i nguyén tir N ma chiing gén vao tao thanh gbc di vong ¢6 3-12 nguyén tir vong hogc
heteroaryl c6 5-12 nguyén ti vong, mdi gdc tity ¥ chira thém 1, 2 hogic 3 nguyén tir khac
loai dugc chon tir O, N va S(0)q trong d6 q 1a 0-2; mdi R* va RY tlly y dugc thé bang tir
1 dén 3 phén tr thay thé doc 1ap dugc chon tir nhém gdm c6 halo, =0, =S, =N-CN, =N-
OR!, =NR/, -CN, -C(O)R, -CO2R!, -C(O)NR, -
SR/, -SOR!, -SO2R', -SO2NR'"2, -NOz, -NR'2, -NR'C(O)R', -NR'C(O)NR'2, -NR'C(O)OR
' -NR'SO2R’, -NR'SO;NR"2, -OR', -OC(O)R' va -OC(O)NR'2, trong d6 mdi R' doc 14p 1a
H, C;-Cs alkyl, C;-Cg axyl, C2-Csg alkenyl, C>-Cg alkynyl, C3-Cs xycloalkyl, gbc di vong
¢6 3-12 nguyén tir vong, Cs-Ci2 aryl, hodc heteroaryl c6 5-12 nguyén tir vong; va mdi
C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs xycloalkyl, gbc di vong c6 3-12 nguyén
tir vong, Cs-Ci2 aryl va heteroaryl c6 5-12 nguyén tlir vong nay tuy y duoc thé nhu dugc

mo ta thém & day.

Theo c4c phuong an dién hinh, viée thé tlly ¥ trén cdc vong aryl, heteroaryl va
gbc di vong gdm mot hodc nhiéu phan tir thay thé, va wu tién 12 tir 1 dén 3 phén tir thay
thé, doc lap duoc chon tir nhém g(‘Sm ¢6 halo, Ci-Csg alkyl, -OH, C;-Cs alkoxy, -CN,
=0, -C(O)R*, -COORX*, -OC(O)R* -C(O)NR*RY, -NR*C(O)RY, -SRX, -
SOR¥, -SO2R¥%, -SO2NR*RY, -NOo, -
NR*RY, -NR*C(O)RY, -NR*C(O)NR*RY, -NR*C(O)ORY -
NR*SO;RY, -NR*SO,NR*RY, -OC(O)R¥, -OC(O)NR*RY, C3-Cs xycloalkyl, gbc di vong
c6 3-12 nguyén tr vong, Ce-Ci2 aryl, heteroaryl c6 5-12 nguyén tir vong, -O-(Cs3-Cs
xycloalkyl), -O-(gbc di vong c6 3-12 nguyén tir vong), -O-(Ce-Ci2 aryl) va —
O-(heteroaryl c6 5-12 nguyén tir vong); trong d6 mi R* va RY doc 14p 12 H hozc Ci-Ca
alkyl, hodic R* va RY ¢6 thé cling v6iN ma chiung gén vao tao thanh gdc di vong c6 3-12

nguyén tlr vong hodc vong heteroaryl c6 5-12 nguyén tir vong, mdi gbc tity ¥ chira thém
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1, 2 hodc 3 nguyén tir khac loai dugc chon tir O, N va S(O)q trong d6 q 1a 0-2; va trong
d6 mdi Ci-Cs alkyl, Ci-Cs alkoxy, Cs-Cs xycloalkyl, gbc di vong c6 3-12 nguyén tir
vbng, Cs-Ci2 aryl, heteroaryl cé 5-12 nguyén tir vong, -O-(C3-Cs xycloalkyl),-O-(gbc di
vong c6 3-12 nguyén tir vong), -O-(Cs-Ci2 aryl) va —O-(heteroaryl c6é 5-12 nguyén tir
vong) ma duge md ta nhur 13 phén tir thay thé tiy ¥ hogc 13 mdt phin ctia R* hoic RY niy
tly ¥ dugc thé bang tir 1 dén 3 phén tir thay thé, doc 14p duoc chon tir nhém gdm c6
halo, -OH, =0, C1-Cs alkyl, C1-Cs4 alkoxy, Ci-Cs haloalkyl, Ci-Cs hydroxyalkyl, C;-Cs
alkoxy-Ci-Cs alkyl, -CN, -NHa, -NH(C;-C4 alkyl), -N(C1-Cs alkyl), va N-pyrolidinyl.

Céc vi du vé céc nhém heteroaryl don vong gdm, nhung khong chi gi6i han é:
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H
(o]
O O

pyrol furan
(pyrolyl) (furanyl)
O, (o]
N
w )

N
isoxazol oxazol
(isoxazolyl) (oxazolyl)

H
N O.

W

N—N

1,3,4-triazol
(1,3,4-triazolyl)

W

1-oxa-2,3-diazol

S

O N
) Cy

1-oxa-3,4-diazol
' (1-oxa-3,4-diazolyl)

H
S N
W N
N—N -
1-thia-3,4-diazol tetrazol
(1-thia-3,4-diazolyl)  (tetrazolyl)

s

pyrazin
(pyrazinyl)

Céc vi du minh hoa v& c4c nhém heteroaryl vong ngung tu gdm, nhung khong

chi gidi han &:

(1-oxa-2,3-diazolyl)

1-thia-2,3-diazol
(1-thia-2,3-diazolyl)

H

thiophen pyrazol
(thiophenyl) (pyrazolyl)
SN S
a0
\ / N
isothiazol thiazolyl
(isothiazolyl) (thiazolyl)
»
\
N_/

1-oxa-2,4-diazol
(1-oxa-2,4-diazolyl)

S N
'

1-thia-2,4-diazol
(1-thia-2,4-diazolyl)

N Ns
® )

= =
pyridin pyridazin

(pyridinyl)
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(pyridazinyl)

§
v
imidazol

(imidazolyl)

H
N

W

N
1,2,3-triazol
(1,2,3-triazolyl)

1-oxa-2,5-diazol
(1-oxa-2,5-diazolyl)

1-thia-2,5-diazol
(1-thia-2,5-diazolyl)

N

pyrimidin
(pyrimidinyl)
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Co o Oy Coy Oy
Z 0 S N N N
H A H

o L B

enzofurany pheny. (indolyl) (benzimidazolyl) (indazolyl)
H H H H

benzotriazol pyrolo[2,3-b]pyridin pyrolo[2,3-c]pyridin pyrolo[3,2-c]pyridin

(benzotriazolyl) (pyrolo[2,3-b]pyridinyl) (pyrolo[2,3-c]pyridinyl)  (pyrolo[3,2-c]pyridinyl)

N N N N
oy oy oy o
Z N NZ N N A~N N/ Y
H H H
pyrolo[3,2-b]pyridin imidazo[4,5-b]pyridin  imidazo[4,5-c]pyridin pyrazolo[4,3-d]pyridin
(pyrolo[3,2-b]pyridinyl) (imidazo[4,5-b]pyridinyl) (imidazo[4,5-c]pyridinyl) ~(pyrazolo[4,3-d]pyridinyl)

H H N H
| A N\N N N\ N N\ =~
N M~ l — /N | — /N ~ NH

pyrazolo[4,3-c]pyridin pyrazolo[3,4-c]pyridin  pyrazolo[3,4-b]pyridin isoindol
(pyrazolo[4,3-c]pyridinyl) (pyrazolo[3,4-c]pyridinyl) (pyrazolo[3,4-b]pyridinyl)  (isoindolyl)

Ny N N
N\ r AN =z — 7 — =z —
N l \
©jr\? N\/IN> Q\l} Cr\'l/\) P %
H H

indazol purin indolizin imidazo[1,2-a]pyridin  imidazo[1,5-a]pyridin
(indazolyl) (purinyl) (indolininyl) (imidazo[1,2-a]pyridinyl) (imidazo[1,5-a]pyridinyl)
NS N\N/ \N/N / NvN\/>
pyrazolo[1,5-a]pyridin pyrolo[1,2-b]pyridazin imidazo[1,2-c]pyrimidin

(pyrazolo[1,5-a]pyridinyl)  (pyrolo[1,2-b]pyridazinyl) (imidazo[1,2-c]pyrimidinyl)
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® ®

= N

N >
quinolin isoquinolin

(quinolinyl) (isoquinolinyl)

I N\ 1 \N

|

N/ N

quinoxalin phtalazin

(quinoxalinyl) (phtalazinyl)

= I A /N I X

N — Z
N N X N

1,5-naphtyridin
(1,5-naphtyridinyl)

N% SN

pyrido[4,3-d]pyrimidin

1,8-naphtyridin
(1,8-naphtyridinyl)

™ pZ

>
pyrido[3,2-d]pyrimidin
(pyrido[3,2-d]pyrimidinyl)

(T )
X —
N N )
pyrido[2,3-d]pyrimidin

(pyrido[2,3-d]pyrimidinyl)

% )

N pZ
A
pyrimido[5,4-d]pyrimidin
(pyrimido[5,4-d]pyrimidinyl)

N N
L)
N —
N
pyrido[2,3-b]pyrazin
N N
~ ' A
L
N N

pyrazino[2,3-b]pyrazin

(pyrido[4,3-d]pyrimidinyl)

(pyrido[2,3-b]pyrazinyl)

(pyrazino[2,3-b]pyrazinyl)

_N
N

xinolin
(xinolinyl)

®
™ 7

N
1,6-naphtyridin

" (1,6-naphtyridinyl)

N | N
NS N

2,6-naphtyridin
(2,6-naphtyridinyl)

quinazolin
(azaquinazolin)

= N

l

N P
XN

1,7-naphtyridin
(1,7-naphtyridinyl)
2 X

Na l N

2,7-naphtyridin
(2,7-naphtyridinyl)

=z NN

pyrido[3,4-d]pyrimidin

(pyrido[3,4-d]pyrimidiny!)

)
X N/

pyrido[3,4-b]pyrazin

(pyrido[3,4-b]pyrazinyl)

N

pyrimido[4,5-d]pyrimidin

(pyrimido[4,5-d]pyrimidinyl)

Nhém "arylalkyl" duoc ding dé chi nhém aryl nhu duge mo ta & day, nhom nay
lién két v6i phan tir gbc qua lién két alkylen hoic lién két tuong tw. Cac nhém arylalkyl
dugc mb ta theo tdng s6 nguyén tir cacbon trong vong va lién két. Do d6, nhém benzyl
]a nhém Cr-arylalkyl va phenyletyl 1a Cs-arylalkyl. Thong thuong, cac nhém arylalkyl
chira 7-16 nguyén tir cacbon (“C7-Cie arylalkyl™), trong do6 phin aryl chira 6-12 nguyén
tlr cacbon va phén alkylen chtra 1-4 nguyén tir cacbon. Cac nhém nhu vdy cfing ¢ thé

duogc biéu thi & dang -Ci-Cs alkylen-Cs-Cr2 aryl.
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"Heteroarylalkyl" duoc ding d& chi nhém heteroaryl nhu dwgc md ta trén day,
nhém nay gin véi phén tr gbe qua lién két alkylen, va khéc véi "arylalkyl" & chd it nhét
mdt nguyén tir vong ciia gbe thom 1a nguyén tir khac loai dwoc chon tir N, O va S. Céc
nhom heteroarylalkyl d6i khi duwgc mo ta & day theo tdng sb nguyén tir khéng phai hydro
(tirc 14 cac nguyén t C, N, S va O) ca trong vong va lién két, trir cac phan tir thay thé.
Do d6, vi du, pyridinylmetyl c6 thé dugc dé cip dén nhur 13 “C7”-heteroarylalkyl. Thong
thudng, cac nhém heteroarylalkyl khong duoc thé chira 6-20 nguyén tir khong phai
hydro (gdm cac nguyén tir C, N, S va 0), trong d6 phan heteroaryl thudng chira 5-12
nguyén tir va phén alkylen thuong chira 1-4 nguyén tir cacbon. Cac nhém nhu véy cling
c6 thé duogc bidu thi & dang -C;-Cs alkylen-heteroaryl c6 5-12 nguyén tir vong . Doi khi
cac nhém heteroarylalkyl dwoc mo ta & diy nhu 13 -L- heteroarylalkyl, trong d6 nhém
heteroarylalkyl c6 sb luong nguyén tir vong duoc chi ra va —L- duge ding dé chi lién

két alkylen. S& dwoc hiéu 12 khi -L- 12 mdt lién két, thi nhém nay 13 heteroaryl.

Tuong tu, “arylalkoxy” va “heteroarylalkoxy” dugc ding dé chi cac nhém aryl
va heteroaryl, gin v6i phan tir gbc qua lién két heteroalkylen (tirc 12 -O-alkylen-), trong
d6 cac nhém ndy duge mo ta theo tdng sd nguyén tir khong phai hydro (tirc 13 cac nguyén
tr C, N, S va O) trong ca vong v lién két. Do d6, cdc nhém -O-CHa-phenyl va —
O-CHa-pyridinyl s& dwgc dé cap dén 1an luot & dang cdc nhém Cs-arylalkoxy va
Cs-heteroarylalkoxy.

Khi nhém arylalkyl, arylalkoxy, heteroarylalkyl hodc heteroarylalkoxy dugc md
ta 1a tity ¥ dugc thé, thi cac phan ti thay thé c6 thé & trén phin lién két héa tri hai hodic
trén phin aryl hoic heteroaryl ctia nhém. Céc phin tir thay thé tiy ¥ c6 mit & phén
alkylen ho#c heteroalkylen la gidng nhu cac phan tir thay thé duoc mb ta chung trén day
cho cac nhém alkyl hodc alkoxy, trong khi cac phn tir thay thé tity ¥ c6 mit trén phin
aryl hodc heteroaryl lai gidng nhur cac phén tir thay thé dwgc mo ta chung cho céc nhém

aryl hodc heteroaryl.
"Hydroxy" duoc ding dé chi nhém -OH.

“Axyloxy” duoc ding d& chi nhém héa tri mot —OC(O)alkyl, trong d6 phén alkyl

¢6 s6 luong nguyén tir cacbon dugc chi ra (thudng 1 Ci-Cs, uu tién 1a C1-Cs hodc C1-Ca),
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tly v duoc thé bing cac nhém thich hop cho alkyl. Do d6, C1-Ca axyloxy gdm phén tir
thay thé —OC(0)C;-Csalkyl, vi du, -OC(O)CHs.

“Axyl” dugc ding d& chi nhém héa tri moét —C(O)alkyl, trong d6 phan alkyl cé
s6 lwong nguyén tir cacbon duoc chi ra (thudng 14 C1-Cs, wu tién 13 C1-Cs hodc C1-Ca)
va ¢6 thé thy ¥ duogc thé bang nhém thich hop cho alkyl, vi du, bang F, OH hoic alkoxy.
Do d6, -C(0)C1-Cs alkyl duogc thé tiy v gdm céc nhém axyl khong dugc thé,
nhu -C(O)CHj (tuc 1a axetyl) va -C(O)CH2CHj (tic 13 propionyl), cling nhu cdc nhém
axyl dugc thé nhu -C(O)CF3 (trifloaxetyl), -C(O)CH.OH
(hydroxyaxetyl), -C(O)CH,OCHs (metoxyaxetyl), -C(O)CF2H (difloaxetyl), va céc
nhém tuong tu.

“Axylamino” dugc ding d& chi nhém héa tri mét, -NHC(O)alkyl hoic —
NRC(O)alkyl, trong d6 phan alkyl c6 sé lwong nguyén tir cacbon dugc chi ra (thwdng 13
C1-Cs, wu tién 14 Ci-Cs hodc Ci-Cs) va tity ¥ dwoc thé bing céc nhém thich hop cho
alkyl. Do d6, Ci-Cs4 axylamino gdm phén tir thay thé —NHC(O)Ci-Cs alkyl, vi
duy, -NHC(O)CHs.

“Aryloxy” hodc “heteroaryloxy” duoc ding dé chi —O-aryl hosc —O-heteroaryl
dugc thé tly ¥, trong cac gbe nay, aryl va heteroaryl 1a nhu dugc dinh nghia thém & day.

“Arylamino” hoic “heteroarylamino” duoc ding d& chi -NH-aryl, -NR-aryl, —
NH-heteroaryl hosic -NR-heteroaryl dugc thé tiy v, trong cic gbc ndy, aryl va heteroaryl
12 nhur dwoc dinh nghia thém & day va R 13 phan tir thay thé thich hop cho amin, vi dy,
nhém alkyl, axyl, carbamoyl hodc sulfonyl, hodc cdc nhém twong tu.

"Xyano" dugc dimg dé chi nhém -C=N.

"Amino khong dugc thé" dugc ding d& chi nhém —NH,. Khi amino dugc mé ta
13 dwoc thé hoic ty y duge thé, thuat ngit nay duoc ding d& chi cac nhém c6é dang —
NR*RY, trong d6 mbi R* va RY doc 1ap 1 H, alkyl, alkenyl, alkynyl, xycloalkyl, gbc di
vong, axyl, thioaxyl, aryl, heteroaryl, xycloalkylalkyl, arylalkyl hodc heteroarylalkyl,
trong mbi trudng hop, sd lwong nguyén tir dugc chi ra va tity ¥ duge thé duoc mé ta &

day. Vi duy, “alkylamino” dugc ding dé chi nhém —NR*RY, trong d6 mdt trong s6 R* va
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RY 12 gbc alkyl va nhom kia 1a H, va “dialkylamino” dwoc diing d& chi -NR*RY trong d6
c4 hai R* va RY déu 13 gbc alkyl, trong d6 céc gbe alkyl c6 sb lwong nguyén tir cacbon
duge chi ra (vi du, -NH-C;-Cy4 alkyl hosic -N(C1-C4 alkyl)z). Thong thudng, phén tir
thay thé alkyl trén cic amin chira tir 1 d&n 8 nguyén tir cacbon, wu tién 13 tir 1 dén 6
nguyén tir cacbon, hodc wru tién huon 13 tir 1 dén 4 nguyén tir cacbon. Thuét ngit ndy
cling gdbm céc dang, trong d6 R* va RY clng v6i nguyén tr N ma ching gin vio tao
thanh gbc di vong c6 3-12 nguyén tir vong hodc vong heteroaryl c6 5-12 nguyén tit vong,
ban thin mdi gbc c¢6 thé tiy ¥ dwoc thé nhu dwoc mé ta & day cho gbe di vong hoic
heteroaryl, va c6 thé chira thém tir 1 dén 3 nguyén ti khac loai dugc chon tir N, O va
S(O)x trong d6 x 12 0-2 1am nguyén tir vong, véi diéu kién 13 cac vong nay khéng chira

hai nguyén tir oxy lién ké.

“Halogen” hoic “halo” dugc ding dé chi flo, clo, bromo va iodo (F, Cl, Br, I).
Ut tién 13, halo dugc ding dé chi flo hoic clo (F hoic CI).

"TUy y" hoic "mdt cach tity ¥" nghia 13 tinh hubng hoic sy kién dugc mb ta sau
d6 c6 thé, nhung khong cit 1a cin thiét, x4y ra, va viéc mo ta nhu vay bao gdm céc truong

hop ma tinh huong hodc su kién nay xay ra va cac truong hop ma n6 khdng xay ra.

Céc thuit ngit “tly ¥ dugc thé”, "dwoc thé tiy ¥" va “khong dwoc thé hodc duge
thé” dugc st dung thay thé nhau d& chi ra ring mot nhoém cu thé dang dugc @ cép c6
thé khong c¢6 cac phin tir thay thé khong phai hydro (tirc 1a khong duoc thé), hoic nhém
nay c6 thé c6 mot hosic nhidu phén tir thay thé khong phai hydro (tirc 13 dwoc thé). Néu
khong dugc chi ra cu thé khac, tong s6 phdn tir thay thé ma c6 thé c6 mat 1a bang sb
luong nguyén tt H c6 mit & dang khong dugc thé cia nhém dang duoc dé cap. Khi phin
tir thay thé tiy ¥ dwoc gén vao qua mét lién két d6i, nhu phan i thay thé oxo (=0), thi
nhém ndy chiém gift hai héa tri s&n c6, va vi vay téng s6 cac phin i thay thé khac duoc
bao gdm giam hai. Trong trudng hop cac phin tir thay thé tiy ¥ doc 1ap duge chon tir
mdt danh sach cAc phan tir thay thé nhau, cic nhém duge chon 1a gidng nhau hoic khac
nhau. Trong ban mo ta, s& dwoc hidu ring s6 lugng va ban chét cta cac phan tir thay thé

tily ¥ s& bi han ché & viéc nhitng thay thé nhu vy cdn c6 ¥ nghia v& mit héa hoc.

Theo mot khia canh, sang ché dé xudt hop chét c6 cong thuc (I):
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R4
R3
N| A N
)\ Z
HT N o
R! ]
[r] -
q R28 (I)

hodc mudi dugc dung ciia nd,
trong do:

R! 13 gbc di vong c¢6 3-10 nguyén tir vong duoc thé bing RA hodc C3-Cs
xycloalkyl dugc thé bang RB, trong d6 gbc di vong ¢ 3-10 nguyén tir vong va C3-Cs
xycloalkyl ndy tiy y dwoc thé tiép bing mot hoic nhidu RS;

mdi R? doc 1ap 1a F, OH, C1-Cq alkyl, C1-C4 floalkyl, C1-Ca alkoxy hodc Ci-Ca
floalkoxy;

R?A va R?8 doc 1ap 1a H, F, OH, C;-C4 alkyl, Ci-C4 floalkyl, C1-Cs4 alkoxy hoiic
Ci-C4 floalkoxy;

trong d6 mdi C;1-Cs alkyl va Ci-C4 floalkyl ndy trong R?, R?A va R?® tity y doc
1ap duogc thé bang OH, C;-C4 alkoxy hodc Ci-Cy4 floalkoxy;

R3 14 H, F, Cl, NH», Ci-Cs alkyl hoic C1-Cs4 floalkyl, trong d6 Ci-Cs alkyl va
C1-C4 floalkyl nay tity ¥ duoc thé bing OH, CN, C;-Cq alkoxy, Ci-C4 floalkoxy, CONH,
va COOH;

R*1a H, C;-C> alkyl hoic C;-C; floalkyl,
R4 12 SO2R7, SO:NR®R?, NHSO,R” hoic NHSO,NR2R?;

R3B 1a NHSO2R” hoic NHSO,NR®R?;
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mdi R® ddc 1ap 1a F, OH, C;-Cy alkyl, Ci-Cs4 floalkyl, Ci-Cs alkoxy hodc Ci-Cq
floalkoxys;

R7 14 C;-Cy alkyl, C1-Cs floalkyl, -L-(C3-Cs xycloalkyl), -L-(gbc di vong c6 5-6
nguyén tir vong) hodc -L-(heteroaryl cé 5-6 nguyén tir vong);

R&vaR? doc lap 1a H, C1-Cy alkyl, Ci-Cq floalkyl, -L-(C3-Cs xycloalkyl), -L-(gbc

di vong cé 5-6 nguyén tir vong) hodc -L-(heteroaryl c6 5-6 nguyén tir vong); hodc

R8vaR’ cé thé cling v4i nguyén tir nito ma chiing gan vao tao thanh goc dj vong

¢O 5-6 nguyén tir vong;

trong d6 mdi C1-Cy alkyl va Cy-Cs floalkyl ndy trong R7, R8 va R? tiy y dugc thé
bing OH, C;-Cq alkoxy, Ci-Cq floalkoxy hosic SO:Me, va mdi C3-Cs xycloalkyl, gbc di
vong c¢6 5-6 nguyén tir vong va heteroaryl c6 5-6 nguyén tir vong ndy trong R7, R¥ va R’
tuy y dugc thé bang C-Cy alkyl, OH, C;-C4 alkoxy hoac C;-C4 floalkoxy;

L 12 mot lién két hodic Ci-Cq alkylen, trong d6 C1-Cs alkylen nay tiy ¥ duoc thé
bang C1-C4 alkyl, OH, C;-Cq alkoxy hoic C1-C4 floalkoxy;

pla0, 1,2, 3 hoic 4;
qla 0, 1 hodc 2; va
rl1a 0, 1 hoac 2.

Theo mdt s& phwong 4n, hop chit c6 cong thirc (I) ¢6 hoa hoc 1ap thé tuyét dbi
nhu duge thé hién trong cong thitc (I-A), (I-B) hoic (I-C):
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(-A) , (-8) hodic

I
4
sz
o

(I-C)

hodc mudi dugc dung ctia no, trong d6 R!, R?, R?A, R?B, R3, R*, R34, R38, RS, R7,

R8, R’ p, q va r dugc dinh nghia nhu cho cong thire ().

MBOi trong sb cac khia canh va cac phuong 4n duge md ta & day vé cong thire (1)

thi cling 4p dung cho céc hop chét ¢ cdng thirc (I-A), (I-B) hoic (I-C).

Trong c4c hop chét c6 cong thirc (I), R! 14 gbe di vong cé 3-10 nguyén tir vong

duogc thé bing R3 hodc C3-Cs xycloalkyl dugc thé bang RB, trong d6 gbe di vong c6

3-10 nguyén tir vong va C3-Cg xycloalkyl ndy tiy y dugc thé thém bing mot hoic nhiéu

RS

Theo mot sb phuong 4n v& cong thirc (I), R! 1a gbc di vong c6 3-10 nguyén tit

vong duge thé bing R va tily y duoc thé thém bing mot hodc nhiéu RS. Theo mdt sb

phuong 4n nhu vay, R! 1a gbc di vong c¢6 5-6 nguyén tir vong dugc thé bang R va tiy

¥ duoc thé thém bing mot hodc nhidu RS, Theo mot sb phwong 4n nhw vy, R! 14 gbe di
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vong ¢6 5-6 nguyén tir vong dugc thé bang R3A. Theo c4c phuong 4n dic biét, R!1a gbc
di vong chira nito ¢6 5-6 nguyén tir vong duge thé bing R3A. Theo mot s phuong an
nhu vdy, R! 12 vong piperidinyl hodc pyrolidinyl. Theo céc phuong an cu thé, R! 14
piperidin-4-yl, piperidin-3-yl hogc pyrolidin-3-yl. Theo cic phuong an thuong gap, R!
12 gbc di vong chira nito ¢ 5-6 nguyén tir vong ma duge thé tai N biang R5A. Theo cac
phuong an thudng gap, R! 1a piperidin-4-yl trong d6 N ! cuia vong piperidinyl duoc thé
bing R5A. Theo cac phwong 4n khéc, R' 13 piperidin-3-yl trong d6 N' cia vong
piperidinyl dugc thé bang R, Theo cac phuong 4n khac, R! 1a pyrolidin-3-yl trong d6
N! ctia vong pyrolidinyl dugc thé bing R34,

Theo mdi trong sb céc phuong 4n néu trén, R' tily ¥ duoc thé tiép bang mot hoic
nhidu RE. Theo mét sé phuong 4n, R! tity ¥ duogc thé tiép bang mot, hai hodc ba R®. Theo
cac phuong 4n khac, R! tiy y dugc thé tiép bang mot hoic hai R®. Theo mdt s& phuong
4n, R! 14 gdc di vong chira nito ¢6 3-10 nguyén ti vong dugce thé bing R5A va dugc thé
tiép bang mot, hai hogc ba RS, trong d6 mdi R® doc lap 1a F, OH, Ci-Cs alkyl, Ci-C4
floalkyl, C1-C4 alkoxy hodc C1-C4 floalkoxy, nhu dugc md ta thém & day. Theo mot )
phuong 4n, R! 13 gbe di vong chira nito c6 3-10 nguyén tir vong dugce thé bang R va

duoc thé tiép bing mot hogc hai R®, trong d6 mdi R® doc 1ap 12 F hodc CHs.

Theo céc phuong an dic biét, R! 1a gbc di vong chira nito ¢6 5-6 nguyén tir vong

duoc thé tai N bang R34, duge chon tir nhém gém co:

[:%t:] N Ki%i;7
va

RSA
RSA

trong d6 * biéu thi diém gin v6i phan tir thay thé 2-amino.

Theo cac phuong 4n dic biét, R' 1a
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N

R5A

Theo mot sb phuong an nhu viy, R% 12 SO2R” hodc SONR®R’.

Trong c4c hop chit c6 cong thire (I), R% 1a SOR, SO:NR'R’, NHSO2R” hodc
NHSO;NRS8R?, trong d6 R7, R® va R’ dugc dinh nghia nhu ddi véi cong thire (I) va dugc
mo ta thém & ddy. Theo mot sb phuong 4n vé cong thirc (I), R! 1a gbe di vong c6 3-10
nguyén tir vong va R34 13 SO,R” hogc SO;NRPR®. Theo cac phuong an khac, R!1a gbc
di vong ¢6 3-10 nguyén tir vong va R3A 1a NHSO,R” hodc NHSO,NR8R.

Theo mdt sb phuong 4n vé cong thue (), R' 1a gbc di vong c6 3-10 nguyén tir
vong va R 13 SO;R” hogc SONRPR’. Theo mét s phuong an nhu vdy, R' 14
piperidinyl hodc pyrolidinyl va R* 14 SO:R” hodc SO,NRER®. Theo céc phuong an déc
biét, R! 14 piperidin-4-yl, piperidin-3-yl hodc pyrolidin-3-yl va R34 1a SO2R” hodc
SO,NR3RY. Theo céc phuong an thudng gap, R! 1a piperidin-4-yl trong d6 N! cia vong
piperidinyl dugc thé bing R, trong d6 R** 12 SO2R” hodc SO,NRER?. Theo cac phuong
4n khac, R! 13 piperidin-3-yl trong 6 N ctia vong piperidinyl dugc thé bang R>A, trong
d6 R5A 13 SO,R” hoiic SO;NRBR®. Theo céc phuong 4n khac, R! 1a pyrolidin-3-yl trong
@6 N ciia vong pyrolidinyl dugc thé bing R4, trong d6 R3* 14 SO,R7 hodc SONRER’.
Theo mdi trong sb cac phwong 4n néu trén, R! thy y duoc thé tiép bang mdt hodc nhiéu
R®.

Theo mdt sé phwong 4n vé cong thirc (1), R! 1a gbc di vong c6 5-6 nguyén tir vong
v R* 12 SO2R. Theo cac phuong 4n khac vé cong thirc (I), R' 1a gbc di vong chira N
c6 5-6 nguyén tir vong va R% 12 SOzR”. Theo céc phuong an thuong gap, R! 13 gbe di
vong chira N ¢6 5-6 nguyén tir vong dugc thé tai N bing R4, trong d6 R*1a SO:R".
Theo mot sé phuong 4n nhu vy, R71a CHs. Theo cdc phwong an cu thé, R! 13 piperidin-
4-yl duge thé tai N! bing R4, trong d6 R*1a SOR”vaR1a CHs,
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Theo cc phuong 4n khac nita vé cong thire (I), R! 12 gbc di vong c6 5-6 nguyén
tir vong va R3* 13 SONR®R®. Theo mét s6 phwong 4n nhu vay, R® va R’ doc 1ap 1a H
hodic CHs. Theo c4c phuong 4n dic biét, R! 13 piperidin-4-yl dugc thé tai N' bing R34,
trong d6 R> 12 SO-NR®R® va R8va R’ doc 14p 1a H hodc CHs.

Theo céc phuong 4n khac vé cong thire (I), R! 13 C3-Cs xycloalkyl, trong d6 C3-Cs
xycloalkyl nay dugc thé bing RB va tity ¥ dugc thé thém bing mot hodc nhiéu R®. Theo
mot s6 phwong 4n nhu vay, R! 13 xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl.
Theo mdi trong sb cac phwong 4n néu trén, R! duoc thé bing R3B va tiry y dugc thé thém
bing mdt hodc nhidu RS, Theo cic phwong 4n khac vé cong thirc (I), R%B 1a NHSO:R’
hoic NHSO:NR?R’.

Trong céc hop chit ¢6 cong thirc (I), R7 14 Ci-Cs alkyl, Ci-Cs4 floalkyl, -L-(C3-Csg
xycloalkyl), -L-(gbc di vong c6 5-6 nguyén tir vong) hoic -L-(heteroaryl c6 5-6 nguyén
tir vong), trong d6 R7 tly ¥ duoc thé nhu duoc md ta cho cdng thic (I) trén day.

Trong céc hop chét c6 cong thire (I), L 13 mét lién két hodc Ci-Cs alkylen, trong
d6 C1-C4 alkylen nay tiy ¥ duoc thé bing OH, C;-Cs alkoxy hodc Ci-Cs floalkoxy. Theo
mdt s6 phuong an, R7 1a C1-Cs alkyl, tily ¥ dugc thé bang OH, C;-C4 alkoxy, Ci-Cq
floalkoxy ho#ic SO2Me. Theo cic phuong 4n dic biét, R7 1a C1-Cs alkyl. Theo mdt )
phuong 4n khac, R7 1a CHs. Theo cac phuong 4n nhu vy khéc, R” 1a CH2CHs. Theo cac
phuong 4n khac, R” 1a Ci-Cy4 alkyl, tuy ¥ duoc thé bang OH, OCH; hoic SO:Me. Theo
mdt s§ phuong 4n, R7 13 C1-Cs floalkyl. Theo mdt s6 phuong an nhu vay, R7 13 CHYF,
CHF2, CH2CF:H, CF3 hogc CHa2CFs.

Theo cic phuong 4n khac, R7 14 -L-(Cs-Cs xycloalkyl), trong d6 C3-Cs xycloalkyl
nay tity y dwoc thé bing C;-Cy alkyl, OH, C;-Cs4 alkoxy hogc C1-Cs floalkoxy. Theo mdt
s6 phuong an nhu vy, L 13 mét lién két va R7 14 xyclopropyl, xyclobutyl, xyclopentyl.
Theo céc phuong 4n nhw vdy khic, L la metylen (toc 1a -CHa-) va R 1a
xyclopropylmetyl, xyclobutylmetyl hodc xyclopentylmetyl.

Theo c4c phuong 4n khéc nita, R7 13 -L-(gbc di vong c6 5-6 nguyén tir vong) hodic
-L-(heteroaryl c6 5-6 nguyén tr vong), trong do gbc di vong c6 5-6 nguyén tir vong va

heteroaryl c6 5-6 nguyén tir vong niy tiry ¥ duoc thé bing Ci-Ca alkyl, OH, C;-C4 alkoxy
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hoic Ci-Cq4 floalkoxy. Theo mdt sb phuong 4n nhir vay, L 12 mot lién két, gbc metylen
hoic etylen (tic 14 lién két, -CH,- hoic —CH2CH,-) va R7 14 heteroaryl ¢6 5-6 nguyén
tt vong dugce thé tiy ¥ dugc chon tir nhém gdm c6 pyrazolyl, imidazolyl, thiazolyl hodc
thiadiazolyl. Theo mét s6 phwong 4n nhw vay, L 1a mot lién két. Theo cac phuong 4n
nhu vay khac, L 13 mot lién két, metylen hoic etylen vaR” 1a gbc di vong c6 5-6 nguyén
tr vong duoc thé tiy y. Theo mdt phuong 4n cu thé, L 13 mot lién két va R7 1a
dioxidotetrahydrothiophenyl.

Theo mét sé phuong 4n R5A1a SO;R’, trong d6 R7 dugc chon tir m&i trong sé cac
phuong 4n néu trén dugc md ta cho R7. Theo mdt sb phuong 4n, R4 1a SO.R7 va R’ 14
C1-C4 alkyl thy ¥ duoc thé bing OH, C1-Cs alkoxy, C1-Cs4 floalkoxy hodc SO2Me. Theo
c4c phuong 4n ddc biét, R%A1a SOR7 va R7 12 C1-C4 alkyl. Theo cac phuong 4n cu thé
ctia mdi trong s6 céc phuong 4n néu trén vé R7, R! 12 piperidinyl hogc pyrolidinyl, ddc

biét 13 piperidin-4-yl, piperidin-3-yl hoic pyrolidin-3-yl, va R% 13 SO2R".

Trong céc hop chét ¢6 cong thie (I), R® vaR’ dc 1ap 1a H, C1-Cs alkyl, Ci-Cs
floalkyl, -L-(Cs-Cs xycloalkyl), -L-(gbc di vong c¢6 5-6 nguyén tir vong) hodc -L-
(heteroaryl c6 5-6 nguyén tir vong); hogc R8 vaR® ¢6 thé cing véi nguyén tir nito ma
chiing gin vio tao thanh gbc di vong cé 5-6 nguyén tir vong, trong dé R3vaR’tuy y

dugc thé nhu duge mé ta cho cong thirc (1) trén ddy hodc duge md ta thém & day.

Theo mdt sb phuong 4n vé cong thire (T), R® vaR® doc 1ap 1a H hodc Ci-Cs alkyl.
Theo mét sd phuong 4n nhu vay, R® vaR® ddc 1ap 13 H hodc CHs. Theo mét s6 phuong
4n, ca R8vaR® déu 1a H. Theo cic phuong 4n khac, R®1a H va R°1a CHs. Theo céc
phuong 4n khéc nira, ca R® vaR® déu 12 CHs. Theo cac phuong 4n khéc, mdt trong sO RS
vaR? 14 H va gbe kia 1a C1-Cy4 alkyl hodc Ci-Cs floalkyl, m3i gbc tiy y dugc thé nhw
duge md ta & ddy. Theo mot sb phuong 4n nhu vay, R®1a H va R%1a C1-Cs alkyl hodc
C1-C; floalkyl, tiry ¥ duoc thé bing OH hodc Ci-Cy alkoxy, theo cac phuong 4n khac
nita, mot trong sé R8vaR®1a H va gbc kia 13 -L-(C3-Cs xycloalkyl), -L-(gbc di vong cb
5-6 nguyén tir vong) hodc -L-(heteroaryl cé 5-6 nguyén tir vong), mdi gbe tiy ¥ duoc
thé duogc mb ta & day. Theo mdt sb phuong 4n nhwr vay, R®1a H va R 1a -L-(gbc di vong
c6 5-6 nguyén tir vong), trong d6 L 12 mot lién két, metylen hoic etylen. Theo cac

phuong 4n cu thé, R813 H va R°1 tetrahydrofuranyl hogc tetrahydropyranyl, trong 6 L
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12 mdt lién két, hoic tetrahydrofuranylmetyl hogc tetrahydropyranylmetyl, trong d6 L 1a

metylen. Theo mot s phwong 4n nhu vy, L 12 mot lién két.

Theo mdt sé phuong 4n R 13 SONR2R® trong d6 R® va R® dugc chon tir mdi
trong sb cac phuong 4n néu trén duge md ta cho R8vaR®. Theo cic phuong 4n dic biét
ctia mdi trong sb céc phuwong 4n néu trén vé R8vaR®, R! 14 piperidiny] hogc pyrolidinyl,

dic biét 1 piperidin-4-yl, piperidin-3-yl hodc pyrolidin-3-yl, va R% 1a SO.NR®R’.

Theo mdt sb phwong an vé cong thire (I), R® va R® cing véi nguyén tir nito ma
chiing gén vio tao thanh gdc di vong ¢ 5-6 nguyén tir vong, trong d6 gbc di vong c6 5-
6 nguyén tir vong nay tuy y dugc thé bing C1-Cs alkyl, OH, C;-C4 alkoxy hodc Ci-Cs
floalkoxy. Theo mét s6 phuong 4n nhu vy, R® va R’ ciing v6inguyén tlr nito ma ching
gén vao tao thanh vong piperidinyl dugc thé tlly y. Ngoai N ma R®vaR’ gén vao, gbc di
vong c6 5-6 nguyén tir vong nay co thé thy ¥ gdbm thém nguyén tir khac loai dugc chon
tr N, O va S 1am nguyén tir vong, trong d6 cac nguyén tir vong S tuy y duoc thé bang
mot hodc hai nhém oxo (tic 12 S(O)x, trong d6 x 1a 0, 1 hodc 2). Theo mot s6 phuong
an nhu vy, R® va R® cing vé6i nguyén tir nito ma ching gén vao tao thanh vong
pyrolidinyl dugc thé tiy v. Theo cac phuong 4n khéc, R va R’ cling véi nguyén ti nito

ma chiing gén vio tao thanh vong morpholinyl duoc thé ty y hoic vong piperazinyl.

Trong céc hop chét c6 cong thic (D), mbi RS ddc 1ap 1a F, OH, C;-C; alkyl, C1-Cs
floalkyl, C1-Cs alkoxy hodc C1-Cs floalkoxy. Theo cac phuong an thuong gap, R6 khong
¢6 mit. Theo mot sd phwong 4n nhu vay, mdi R® doc 1ap 1a F hodc Ci-Cs alkyl. Theo
mdt sb phuong 4n, R! 12 gbc di vong chira nito ¢ 5-6 nguyén tir vong duge thé bang
R5A va duoc thé tiép bing mot, hai hodc ba RS, trong 46 m&i R® doc 14p 14 F hodc Ci-Cq
alkyl. Theo mot s6 phuong 4n nhu vay, R! 14 gbc di vong chira nito ¢ 5-6 nguyén tir
vong dugce thé bing R% va dugc thé tiép bang mot R, trong d6 R® 12 F. Theo céc phuong
4n khéc, R! 1a gbc di vong chita nito c6 5-6 nguyén tir vong duoc thé bang R>* va duge

thé tiép bng mot hodc hai RS, trong &6 mdi R® 1a CHs.

Trong cac hop chat ¢ cong thirc (1), p12 0, 1, 2, 3 hodc 4, trong d6 p 1a s6 nguyén
bidu thi s6 lugng phin tir thay thé tuy y, R%
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Trong cac hop chit c6 cong thirc (I), mdi R? doc 1ap 14 F, OH, C1-Cs alkyl, C1-Cs
floalkyl, C1-C4 alkoxy hoic C1-Cs floalkoxy, trong d6 mdi Ci-Cs alkyl va Ci-Cq floalkyl
nay tiy ¥ duoc thé bing OH, C;-C4 alkoxy hoic C;-Cs floalkoxy. Theo cc phuong 4n
thuong gip, p 1a 0 va R? khong c6 mit. Theo cic phuong an khac, p 14 1 hodc 2. Theo
mot sb phuong 4n, p 12 1 hozc 2, va mdi R? doc 14p 1a F, OH hoic Ci-Cs alkyl. Theo mét
sb phuong 4n, p 13 1 hodc 2, va mdi R? doc 1ap 14 F, OH hoic CHs. Theo mot sé phuong
4n nhu vay, p1a 1 vaR? 1a F hodc CHs.

Trong cac hop chét ¢ cong thire (I), R2A va R?B doc lap 1a H, F, OH, C1-Cs alkyl,
C1-C4 floalkyl, C1-Cq alkoxy hodc Ci-C4 floalkoxy, trong d6 mdi Ci-Cs alkyl va Ci-Cs
floalkyl nay tity ¥ duoc thé bing OH, C;-Cq alkoxy hoic C1-Cs floalkoxy.

Theo mét s§ phurong 4n, R*A va R doc 1ap 1a H, OH hoic Ci-Cs alkyl. Theo céc
phuong 4n dic biét, R?4 va R?B doc 1ap 1a H, OH hodc CHs,

Theo cac phuong 4n uu tién vé cong thirc (I), it nhit mot trong sb R?A va R?B
khong phai 13 H. Theo c4c phuong an dic biét, R?A va R?® doc 1ap 1a H, F, OH, Ci-C4
alkyl, C1-C4 floalkyl, C;-C4 alkoxy hoic Ci-Cs floalkoxy, véi diéu kién it nhit mot trong
s6 R2A va R?Bkhéng phai 13 H. Theo céc phuong 4n cu thé, R*A va R?8 doc 1ap 14 H, OH
hoic CHs, véi didu kién it nhit mot trong s6 R2A va R2B khong phai 1a H.

Theo mdt sé phwong 4n vé cong thirc (I), mdt trong s6 R?4 va R?B 13 OH va gbe
kia 14 CHs. Theo cac phwong 4n khac, mot trong sb R2A va R 13 OH va gbc kia 13 H.

Theo céc phuong 4n khac, mét trong s6 R va R2B 1a H va gbc kia 1a CHj.

Theo céc phuong 4n cu thé vé cong thie (I), (I-A), (I-B) hoic (I-C), R?* 1a OH
va R?B 13 CH3, Theo cac phuong 4n nhu vy khac, R?A 1a OH va R?B 1a H. Theo céc
phuong 4n khéac, R?A 1a H va R?B 1a CH3,

Theo c4c phwong 4n khac vé cong thire (I), (I-A), (I-B) hoic (I-C), R?® 1a OH va
R?A 1a CH3, Theo céc phuong 4n nhu vy khac, R?B 1a OH va R?A 1a H. Theo cac phuong
4n khac, R?2 1a H va R?4 1a CH;,

Trong cac hop chét ¢6 cong thire (I), R? 1a H, F, Cl, NH,, C;-Cs alkyl hogc Ci-Cs
floalkyl, trong d6 Ci-Cq alkyl va C1-Ca floalkyl nay tity ¥ dugc thé bang OH, CN, C;-Cy
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alkoxy, C1-C4 floalkoxy, CONH, va COOH. Theo mét s6 phuong an vé cong thirc (D),
R3}1aH, F, Cl, Ci-C;4 alkyl hogic Ci-Cs floalkyl, trong @6 C1-C4 alkyl hodc Ci-Cs floalkyl
nay tlty y dugc thé bang OH. Theo céc phuong 4n khac, R*1a H, F, Cl, CH3;, CH,CH,0H,
CF2H hosic CH,CF,H. Theo cac phwong 4n khac vé céng thic (I), R3 1a F, Cl, Ci-Cs
alkyl hodc Ci-C4 floalkyl, trong @6 C;-Cs alkyl va C1-Cq floalkyl nay tiy y dugc thé
bing OH, CN, C;-C; alkoxy, Ci-C4 floalkoxy, CONH2 vA COOH. Theo mét s§ phuong
&4n nhu vay, R? 1a F, Cl, CH3;, CH,CHOH, CF>H hoic CH,CF,H. Theo mdt sb phuong
an vé cong thire (1), R* 1A H.

Theo c4c phuong 4n khéc vé cong thirc (I), R? 13 F hodc Cl. Theo mdt sé phuong
an nhu vy, R3 14 F. Theo cic phuong 4n nhu vay khac, R? 1a Cl.

Theo cac phuong 4n khéc vé cong thirc (I), R? 13 NH,. Theo mét sb phuong an
vé cong thire (I), R3 14 C1-Cy alkyl hodc C;-C4 floalkyl, trong d6 Ci-Cs alkyl va Ci-Cs
floalkyl nay tiy y duoc thé bing OH, CN, C;-C4 alkoxy, C1-Ca floalkoxy, CONH> va
COOH. Theo mdt sb phuong 4n nhu vy, R3 1a C;-C4 alkyl hoic Ci-Cs floalkyl, trong
d6 Ci-Cq alkyl va Ci-C4 floalkyl ny tily y duoc thé bing OH.

Theo mot s6 phuong 4n vé cong thire (I), R3 1a C1-Cq alkyl, tlly y duogc thé bing
OH, CN, C;-C4 alkoxy, C1-Cq4 floalkoxy, CONH2 v4 COOH. Theo mdt s6 phuong an
nhu vay, R? 1a Ci-C» alkyl, tiy y dugc thé béng OH, CN, C;-C4 alkoxy, Ci-C4 floalkoxy,
CONH: va COOH. Theo mdt s6 phuong 4n v& cong thirc (D, R*1a Ci-C; alkyl, tuy y
duoc thé béng OH. Theo mdot sb phuong 4n, R? 1a CH3 hoic CH>CH;. Theo mdt sb
phuong 4n, R? 1a CH,OH, CH>,CH,OH, CH,OCH3; hoic CH.CH,OCH;. Theo céc
phuong an khéc, R3 1a CH,CN, CH2CONH hoic CH,COOH.

Theo cac phuong an khéc vé cong thire (I), R3 1a C;-Cy floalkyl, tity ¥ duogc thé
bang OH, CN, C;-C4 alkoxy, Ci-Cs floalkoxy, CONH2 v COOH. Theo mét s phuong
an nhu vy, R? 1a Ci-C; floalkyl, ty y dugc thé bang OH, CN, Ci-Cy4 alkoxy, C1-Cs
floalkoxy, CONH2 va COOH. Theo mét s6 phuong 4n v& cong thirc (D, R? 1a Ci-C;
alkyl, ty ¥ duoc thé bing OH.

Theo mot s6 phuong 4n, R3 14 C1-C4 floalkyl. Theo céc phuong an khéc, R? 1a
C1-Cz floalkyl. Theo céc phuong 4n cu thé, R3 1a CF3;, CHF,, CH,F, CH,CF3, CH,CHF,
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hoic CHCH2F. Theo mot sé phuong 4n nhét dinh, R® 14 CHF2 hoic CHCHFa. Theo
mot sd phwong 4n nhu vdy, R? 13 CHF2. Theo cdc phuong 4n nhu vdy khac, R? 13
CH.CHF-.

Trong céc hop chét ¢ cong thirc (I), R* 1a H, Ci-C> alkyl hodc C;-C: floalkyl.
Theo cc phuong 4n thudng gip, R* 13 H. Theo mét s6 phuong an, R* 1a C;-C; alkyl,
nhu CHs.

Theo cac phuong 4n dic biét, R* 1a H va R3 12 C;-C4 floalkyl. Theo mét sb phuong
4n nhu vay, R* 1a H va R3 1a C;-C; floalkyl. Theo c4c phwong 4n cu thé, R* 1a H va R?
1a CF3, CHF,, CHoF, CH>CF3, CH2CHF2 hodac CH2CH2F. Theo mot sb phuong an dugc
uu tién, R* 1a H va R3 1a CHF> hoic CH,CHFo.

Theo mdt sé phuwong 4n trong mdi trong s6 cac phwong 4n néu trén duge md ta
cho R3, R*1a H. Theo céc phuong an khéc trong mdi trong s6 cdc phuong 4n néu trén
duge md ta cho R?, R*1a C;-C; alkyl hodc Ci-C; floalkyl. Theo cac phuong an déc biét
trong mbi trong sb cic phuong 4n néu trén dugc md ta cho R3, R* 1a CHs, CH2CHs, CFs3,
CHF», CH2F, CH2CF3, CH2CHF; hodc CHoCH,F.

Trong cac hop chat ¢ cong thic (I), q 12 0, 1 hodc 2; var1a 0, 1 hodc 2. Theo
mot s& phuong 4n, q 12 1 va r 14 0. Theo cac phuong 4n khéc, q 1a 0 var1a 1. Theo cac
phuong 4n khéc, q 12 1 var 14 1. Theo cac phuong an khéc nita, q 1a 2 va r 1a 0. Theo
cac phuong an khac, q1a 2 varla 1. Theo mot s6 phwong 4n, tong q var1a 0, 1, 2 hodc
3. Theo mdt sb phuong 4n nhur vy, vong ndy c6 q va r 1a vong xyclobutyl, xyclopentyl,
xyclohexyl hogic xycloheptyl, dugc thé bing R?A va R?B va tly y dugc thé bang R2 Theo
cic phuong 4n duge wu tién, vong cb g va r 13 vong xyclopentyl hodc xyclohexyl. Theo
mdt sb phuwong 4n, tbng q va r nhd hon hozic bang 3. Theo cic phuong 4n khac, tbng q

va r nhd hon hodc bang 2. Theo cic phuong an khac nita, tong q var 12 1 hogc 2.

Theo mot s6 phuong 4n duge wu tién, sang ché @& xuét hop chit c6 cong thirc (I),
(I-A), (I-B) va (I-C), hoac mubdi duge dung ciia nd, ¢6 hai hodc nhiéu trong s6 céc diu

hiéu sau:

R! 1a gbc di vong c6 3-10 nguyén ti vong dugc thé bing R%;
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p 12 0 va R? khong c6 mit;
qla1lvarla0;hodc

qlalvarlal;

R?A va R?B doc 1ap 12 H, OH hodc Ci-Cq alkyl;

R31a H, F, Cl, Ci-Cs4 alkyl hodc Ci-C4 floalkyl, trong d6 Ci-Cs4 alkyl va C1-Cs
floalkyl nay tiy ¥ duoc thé bang OH;

R*1a H;

R34 13 SO2R” hodc SO2NRER?;

R® khong c6 mit;

R7 14 Ci-C4 alkyl; va

R8&va R doc 14ap 12 H hoiic Ci-Cy alkyl.

Theo céc phuong an dwoc uu tién khéc, sang ché dé xuit hop chét c6 cong thirc
@), I-A), (I-B) va (I-C), hodc mubi dugc dung cia n6, c6 hai hodc nhidu trong sb cac

déu hiéu sau:
R! 14 gbc di vong c6 3-10 nguyén tir vong dugc thé bing R5A; hodc

R! 1a gbc di vong c6 3-10 nguyén tir vong duoc thé bing R34, trong d6 gbc di

vong c¢6 3-10 nguyén tir vong ndy tiy y duoc thé tiép bang mot hodc hai RS;
p 12 0 va R? khong c6 mit; hodc
p 12 1 ho#ic 2, va mdi R? doc 1ap 14 F, OH hoic CHs;
qla1lvarlaO;hoic
qla0varlal; hodc

qlalvarlal;
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R2A va R?B doc 1ap 1a H, OH hodc C1-Cs alkyl, véi didu kién it nhit mot trong sb
R?A va R?8 khong phai 13 H;

R3 1a F, Cl, Ci-Cs4 alkyl hoic Ci-Cs floalkyl, trong d6 Ci-Cs alkyl va Ci-Cq
floalkyl nay tiy ¥ dugc thé bing OH; hodc

R3 14 C1-Cs alkyl ho#c Ci-Cs floalkyl, trong d6 C1-Cs alkyl va Ci-Cs floalkyl nay
tlly y dwoc thé bang OH; hoic

R3 1a Ci-C4 floalkyl; hodc

R3 1a C;-C; floalkyl,

R*1a H;

R>A1a SO2R7 hodc SO:NRER?;

R khdng c6 mit; hoic

mdi R® ddc 14p 14 F hoic CHj;

R71a Ci-Cy alkyl; va

R8va R®doc lap 14 H hoiic Ci-Cs alkyl.

Theo céc phuong an duoc wu tién khéc, sing ché d& xuét hop chit c6 cong thirc
@), (I-A), (I-B) va (I-C), hoic mudi dugc dung ciia nd, c6 ba hodc nhiéu trong sb cac

dAu hiéu sau:
R! 14 gbc di vong c6 5-6 nguyén tir vong dugc thé bing R3A; hoic

R!1a gbc di vong ¢6 5-6 nguyén tir vong duoc thé bang R4, trong d6 gde di vong

b 5-6 nguyén tir vong nay tiy y duoc thé tiép bing mot hoic hai RS;
p 12 0 va R? khong c6 mit;
qla1varlaO;hodc

qlalvarlat,
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R2A va R2B doc 14p 14 H, OH hoic Ci-Cq alkyl, v6i diéu kién it nhit mot trong sb
R?A va R?B khong phai 12 H;

R3 1a F, Cl, Ci-Cs4 alkyl hodc Ci-Cs4 floalkyl, trong d6 Ci-Cs4 alkyl va Ci-Ca
floalkyl nay tiry ¥ duoc thé bang OH; hoic

R3 12 C1-C4 alkyl hodc Ci-Cy floalkyl, trong 6 Ci-Cs alkyl va Ci-Cs floalkyl nay
tlly y duoc thé bing OH; hoic

R3 14 C;-C4 floalkyl; hodc

R3 14 C;-C; floalkyl;

R*1a H;

R>A1a SO2R” hodc SO,NRBR?;

R® khéng c6 mit; hoiic

mdi RS doc 1ap 14 F hosc CHs;

R71a C;-Cy alkyl; va

R®va R®doc 18p 1a H hodc Ci-Cs alkyl.

Theo cac phuong 4n duoc uu tién khac, sang ché d& xuit hop chit ¢ cong thirc
@), (I-A), (I-B) va (I-C), hoic mubi duoc dung ctia nd, c6 hai hoic nhidu trong s céc

déu hiéu sau:
R! 1a piperidinyl, wu tién 14 piperidin-4-yl, dugc thé & N! bang R54;
p 12 0 va R? khong c6 mit;
qlalvarlao;
R?A va R?B @oc¢ 1ap 1a H, OH hozic CHs;
R}*1a H, F, Cl, CH;, CH,CH,OH, CF,H ho#c CH,CF,H;

R*1a H;
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R>A1a SO2R” hodc SO,NRER?;
RS khong c6 mit;

R7 12 CH3; va

R8¥va R’ doc 14p 1a H hoic CHs.

Theo céc phuong 4n duoc wu tién khéc nita, sang ché d& xuit hop chét c6 cong
thirc (I), (I-A), (I-B) va (I-C), hodc mudi dugc dung ciia n6, c6 ba hodc nhiéu trong sb

cac diu hiéu sau:
R! 13 piperidinyl, wu tién 13 piperidin-4-yl, dugc thé & N! bang R%4;
p 12 0 va R? khong c6 mit;
qla1lvarlao; hodc

qla1varla1; R* viR?B doc lap 1a H, OH hozc CHs, véi didu kién it nhit mot
trong s6 R?A va R?B khong phai 12 H;

R3 1a Ci-C4 floalkyl; hodc

R3 14 C-C> floalkyl; hoic

R3 12 CF,H hoic CH,CF.H;
R*1a H;

R>A1a SO2R” hodic SO:NRER?;
R® khong c6 mit;

R7 1a CHs; va

R®va R®doc 1ap 1a H ho#ic CH;.

Theo cac phuong 4n dugc wu tién khéc, sang ché @& xuit hop chét c6 cong thirc
@, (I-A), (I-B) v (I-C), hoic mudi duoc dung ctia n6, c6 hai hoic nhidu trong sb cac

dau hiéu sau:
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R! 13 piperidinyl, vu tién 1 piperidin-4-yl, dugc thé & N! bang R4,
p 1a 0 va R? khong ¢6 mit;

qlalvarlao;

mot trong s6 R?A va R?B 13 OH va gbc kia 13 CHs; hodc
mdt trong s6 R2A va R?B 13 OH va gbc kia 12 H; hosic
mot trong s6 R?A va R2B 1a H va gbc kia 13 CH

R3?1a H, F, Cl, CH3, CH.CH,OH, CF-H hozic CH>CF-H;
R*1a H;

R>413 SO;R” hoic SO2NRSR?;

R® khong c6 mit;

R71a CHs; va

R8&va R’ ddc 1ap 1a H hoic CHs.

Theo cac phuong an dugc wu tién khac, sang ché dé xuét hop chét c6 cong thirc
@), (I-A), (I-B) va (I-C), hoic mudi duge dung ctia né, c6 hai hoic nhidu trong sb cac

d4u hiéu sau:
R! 13 piperidin-4-yl, dugc thé & N! bing R54;
p 14 0 va R? khong c6 mit;
qlalvarlao;
R?A 1a OH va R?8 13 H; hoic
R?A 1a OH va R?8 1a CH3; hodc
R?A 1aH vaR?B 13 CH3;

R3 14 Ci-Cs4 floalkyl; hoic
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R3 13 C;-C> floalkyl; hodc
R3 1a CF,H ho#c CH,CF:H;
R*1a H;

R>414 SO.R7;

R khong c6 mit; va

R7 1a CHs.

Theo céc phuong 4n cu thé, sang ché d& xult cac hop chit c6 cong thirc (I-B),

hodc mubi duge dung cia chﬁpg, ¢6 hai hodc nhiéu trong s cac ddu hiéu sau:
R! 14 piperidin-4-yl, dugc thé & N! bing R54;
p 12 0 va R? khdng c6 miit;
qlalvarlao;
R?A 13 H hodc OH va R?® 13 H hoic CHs; hodc
R?A 14 OH va R?B 1a H; hoic
R?A 1a OH va R?® [a CH3; hodc
R?A 1a H va R?B 1a CH3; hodc
R*¥*»AHvaR*®1aH;
R}*1a H, F, Cl, CH3;, CH.CH,OH, CF,H hodc CH,CF,H;
R*1a H;
R>A14a SO,R’, trong d6 R7 1a CH3. hodc
R3A1a SO>NR®R? trong d6 R® 13 H hodc CH3vaR°1a CHs; va

R® khong ¢6 mit.
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Theo mot khia canh khéc, sang ché d& xuat hop chét c6 cong thire (IT), (II-A), (-
B) hodc (II-C):

R4 R?
R3
Nl XX
)\ P
HT N o
R1 R2A
=F
(m (11-A)
R* R*
R3
N| \ \
)\ 7
HN N o]

aonllZ

R? “\\\\\\RZA
=F

(11-B) (II-C)

hodc mubi duge dung ctia nd, trong d6 R!, R?, R?A, R?B, R3, R4, R*, R%B, R6, R,

R&, R’ va p duoc dinh nghia nhu cho cdng thic (I).

Céc phuong 4n duoc md ta & day cho cong thire (I) vé R, R, R?A, R?, R3, RY,
R5A RSB, RS, R7, R8, R va p ciing 4p dung duoc cho cac hop chét c6 cong thie (II), (1I-
A), (II-B) va (II-C) & muc d6 ddm bao tinh phu hop.

Theo mdt sb phuong 4n duge wu tién, sing ché @ xuét hop chét c6 cong thirc
D), (I1-A), (II-B) va (II-C), hodc mudi duoc dung ctia nd, c6 hai hodc nhidu trong sé

cac dau hi€u sau:

R! 1a gbc di vong ¢6 3-10 nguyén tir vong dugc thé bang R%;
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p 12 0 va R? khong c6 mit;
R?A va R?8 doc 1ap 1a H, OH hodc Ci-Cy alkyl;

R3}1a H, F, Cl, Ci-Cs4 alkyl hodc Ci-Cs floalkyl, trong d6 Ci-C4 alkyl va C1-Cs
floalkyl nay tiy y dugc thé bing OH;

R*1a H;

R34 1a SO2R” ho#ic SONRER?;

R® khong c6 mit;

R71a C-Cy alkyl; va

R8va R’ doc 14p 1a H hodc Ci-Cy alkyl.

Theo céc phuong 4n duge uu tién khéc, sang ché d xuét hop chit c6 cong thic
(ID, (II-A), (II-B) va (II-C), hodc mudi dugc dung clia né, c6 hai hodc nhiéu trong s6

cac diu hiéu sau:
R! 12 gbc di vong c6 3-10 nguyén tir vong duge thé bang R3A; hodc

R' 1a gbc di vong c6 3-10 nguyén tir vong dugc thé bing R4, trong d6 gbe di
vong c6 3-10 nguyén tir vong ndy tuy y dugc thé tiép bang mot hoic hai RS;

p 12 0 va R? khong c6 mit; hodc
pl1a 1 hodc 2, va mdi R? doc 1ap 12 F, OH hodc CHs;

R2A va R?B doc 1ap 1a H, OH hoc Ci-C alkyl, v6i diéu kién it nhit mdt trong s6
R?A va R?B khong phai 1a H;

R3 14 F, Cl, Ci-Cs alkyl hodc Ci-C4 floalkyl, trong d6 C;-Cs alkyl va Ci-Ca4
floalkyl nay tiy ¥ dugc thé bang OH; hoic

R3 14 C;-C4 alkyl hodc C1-Cs floalkyl, trong d6 C1-Cs alkyl va Ci-Cs floalkyl nay
tly ¥ dwoc thé bang OH; hoic

R3 14 C1-C4 floalkyl; hodc
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R3 1a Ci-C; floalkyl; R* 1a H;

R321a SO2R7 hoic SO:NRER?;

R® khdng c6 mit; hodc

mdi R doc 1ap 1a F hoic CHs;

R7 12 C1-Cs alkyl; va

R8va R° doc 1ap 1a H hodc Ci-Cs alkyl.

Theo ¢4c phuong 4n dugc vu tién khac, séng ché d& xuit hop chét ¢ cong thiic
(1D, (II-A), (II-B) va (II-C), hodc mudi duoc dung ctia nd, c6 hai hoic nhidu trong sd

cac d4u hiéu sau:
R! 14 gbc di vong c6 5-6 nguyén tir vong dugc thé bang R%; hoic

R! 12 gbc di vong ¢6 5-6 nguyén tir vong duoc thé bang R34, trong d6 gbc di vong

¢6 5-6 nguyén tir vong ndy tly ¥ duoc thé tiép bing mot hoic nhiéu RS,

p 12 0 va R? khong c6 mit; R?* va R? doc 1ap 1a H, OH hodc Ci-Cs alkyl, véi
didu kién it nhat mét trong s R? va R?® khong phai 13 H;

R3? 1a F, Cl, Ci-Cs4 alkyl hodc Ci-Cs4 floalkyl, trong d6 Ci-Cs4 alkyl va Ci-Cq
floalkyl nay tily y duogc thé bang OH; hodc

R? 14 C-C4 alkyl ho#ic Ci-C4 floalkyl, trong d6 C1-Cs alkyl va C1-Cy floalkyl nay
tly y duge thé bang OH; hodc

R3 14 C1-Cs floalkyl; hodc

R3 14 Ci-C; floalkyl;

R*1a H;

R341a SO2R” hodc SONR®R?;

R® khong ¢6 mit; hoic
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mdi R doc 14p 1 F hodc CHs;
R 14 C-C4 alkyl; va
R&va R’ doc 14p 1a H hodc Ci-Cs alkyl.

Theo cic phuong 4n duge wu tién khéc nita, sang ché d xuit hop chit c6 cong
thirc (ID), (II-A), (II-B) va (II-C), hodic mudi dugc dung ciia nd, c6 hai hoic nhiéu trong

s6 cac dau hiéu sau:
R! 14 piperidinyl, wu tién 13 piperidin-4-yl, duoc thé & N' bang R4
p 12 0 va R? khdng c6 miit;
R?A va R?B doc 1ap 1a H, OH hodc CHs;
R31a H, F, Cl, CH3, CH,CH>OH, CF>H hoic CH>CF,H;
R*1a H;
R>41a SO2R7 hoic SO2NRER?;
RS khong c6 mit;
R71a CHs; va
R8va R’ doc lap 1a H hoic CHs.

Theo cac phuong 4n duoc wu tién khéc, sing ché dé xuit hop chét ¢6 cong thirc
(1), (II-A), (II-B) va (II-C), hogic mubi duoc dung cia nd, c6 hai hoic nhiéu trong sb

cac du hiéu sau:
R! 14 piperidinyl, wu tién 13 piperidin-4-yl, dwgc thé & N! bang R%4;
p 14 0 va R? khong c6 mit;

R2A va R?B doc 1ap 1a H, OH hodc CHs, v6i didu kién it nhit mot trong s6 R2A va
R?B khong phai 1a H;

R3 14 Ci-C4 floalkyl; hodc
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R? 14 C;-C; floalkyl; hodc

R3 13 CF,H hodc CH,CF:H;
R*1a H;

R5A13 SO,R” hodc SO:NR®R?;
R® khong c6 mit;

R71a CH3; va

R&va R®doc 14p 12 H hodc CHa.

Theo cac phuong an duge vu tién khéac, sang ché dé xudt hop chit ¢ cong thirc
(ID), (II-A), (II-B) va (II-C), hogc mudi dugc dung clia nb, c6 hai hoc nhiéu trong s

c4c déu hiéu sau:
R! 14 piperidinyl, wu tién 1a piperidin-4-yl, duge thé & N! bing R34,
p 12 0 va R? khong c6 miit;
mdt trong sé R? va R?B 13 OH va gdc kia 1a CHs; hodc
mot trong sb R?A va R28 13 OH va gdc kia 1a H; hodc
mot trong s6 R4 va R2B 13 H va gbc kia 1a CH3,
R31aH, F, Cl, CHs, CH,CH,0H, CF2H hodac CH2CF.H;
R*1aH;
R5A 13 SO2R” hodc SO2NRPR?;
R® khong c6 mit;
R71a CH3; va
R8va R’ ddc 1ap 1a H hodc CHa.

Theo cac phuong 4n uu tién khac, sang ché d& xuét cac hop chit c6 cong thirc

(II-B), hodc mudi duge dung cuia ching, ¢6 hai hodc nhi€u trong s6 cac dau hiéu sau:
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R! 14 piperidin-4-yl, duoc thé & N! bang R34,
p 14 0 va R? khdng c6 miit;
R?A 13 OH va R?B 1a H; hoic
R?A 13 OH va R?B 1a CHs3; hoic
R?A 13 H va R?B 1a CH3; hoic
R3 1a Ci-C4 floalkyl; hodc

R3 14 Ci-C; floalkyl; hodc

R3 13 CF2H hoic CH2CF:H;
R*1a H;

R>41a SO.R7;

R® khong c6 mit; va

R7 1a CHs.

Theo cac phwong 4n uu tién khéc, sang ché dé xut cac hop chit ¢ cong thirc

(II-B), hosic mudi dugc dung cua chiing, c6 hai hodic nhidu trong sb cac dau hiéu sau:
R! 12 piperidin-4-yl, dwoc thé & N' bang R34;
p 12 0 va R? khong c6 mit;
R?A 1a H hoic OH va R?8 13 H ho#ic CH3; hodc
R?A 12 OH va R?B 1a H; hodc
R?A 1a OH va R?B 1a CHs; hoic
R?A 1a H va R?2 1a CH3; hodc
R*A1aHvaR?®1aH;

R31a H, F, Cl, CH3, CH.CH,OH, CF,H hoic CH2CFH;
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R*1a H;

R>41a SOzR7, trong d6 R7 1a CH3, hodc

R3A1a SO,NR®R?, trong d6 R® 1a H hodc CHz va R°1a CH3; va
RS khong c6 mit.

Theo mot khia canh khéc, sang ché dé xuét hop chét c6 cong thirc (IIT), (I11-A),
(III-B) hodc (III-C):

R R
3 3
NI N X N "
HT)\/ N o HN/kN/ o
R IL
[Rzlp R2A [RZIP nR2A
RZB R2B
()] (-A)
R R
3
NS . NN
HT//L\\//’ . . HN//L\\//' N .
R! FL :
[RZIP aniiR2A [RZIP aniiR2A
RZB RZB
(In-B) (in-c)

hodc mudi duoc dung ciia né, trong @6 R!, R%, R?A, R?B, R3, R4, R34, R%B, RS, R’,

R®, R va p duoc dinh nghia nhu cho cong thire (1).
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Céc phuong 4n duge md ta & diy cho cong thire (I) vé R!, R2, R?A, R?8, R3, R?,
R34 R3B, Ré, R7, R8, R® va p ciing 4p dung dugc cho céc hop chét c6 cong thire (III),
(ITI-A), (I1I-B) va (I11-C) t6i mitc d6 chiing 13 phit hop.

Theo mdt sb phuong an duge wu tién, séng ché dé xut hop chit cé cong thirc
(IID), (I11-A), (I1I-B) va (IT1I-C), hoic mudi dugc dung ciia nd, c6 hai hoic nhiéu trong s

céc dAu hiéu sau:
R!1a gbc di vong c6 3-10 nguyén tir vong duogc thé bang R%4;
p 14 0 va R? khong c6 mit;
R?A va R?B doc 1ap 14 H, OH hoidc C;-Cq alkyl;

R31a H, F, Cl, C;-C4 alkyl hodc Ci-C4 floalkyl, trong d6 C1-Cs alkyl va C;-Cs
floalkyl nay tity y duogc thé bang OH;

R*1a H;

R>*1a SO2R” hodic SO,NR3R?;

R® khong ¢6 mit;

R’ 1a C;-C4 alkyl; va

R®va R® doc 1ap 1a H hodc Ci-Cs alkyl.

Theo cac phuong an khéc, sang ché dé xuét hop chét c6 cong thic (IID), (I11-A),
(II1I-B) va (I1I-C), hoic mudi duoc dung ciia nd, ¢6 hai hoic nhidu trong sb cac diu hidu

sau:
R! 14 gbc di vong c6 3-10 nguyén tir vong duoc thé bing R34; hoic

R! 12 gbc di vong c6 3-10 nguyén tir vong duoc thé bing R34, trong d6 gbc di

vong c6 3-10 nguyén tr vong ndy tiy y dugc thé tiép bing mot hodc hai RS;
p 12 0 va R? khong c6 mit; hoiic

p1a 1 hoic 2, va mdi R? doc 1ap 12 F, OH hozc CHs;
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R?A va R?B doc 1ap 1a H, OH hoic C1-Cq alkyl, v6i didu kién it nhit mot trong s6
R?A va R?B khong phai 13 H;

R? 1a F, Cl, Ci-C4 alkyl hodc Ci-Cs floalkyl, trong @6 Ci-Cs4 alkyl va C;-Cs
floalkyl nay tity ¥ duoc thé bang OH; hoic

R3 1a C1-C4 alkyl hodc C1-Cs floalkyl, trong 6 Ci-Cs alkyl va Cy-Cs4 floalkyl nay
tly v duoc thé bing OH; hoic

R3 14 C1-C4 floalkyl; hodc

R?1a C;-C; floalkyl;

R*1a H;

R34132 SO,R” hoiic SO,NRER?;

R® khéng c6 mit; hoic

mdi R® ddc 1ap 13 F hoic CHs;

R71a C;-Cy alkyl; va

R®va R®doc 1ap 1a H hodic Ci-Cs alkyl.

Theo c4c phuong an duoc uu tién khic, sang ché d& xuit hop chit c6 cong thirc
(IID), (I1I-A), (ITI-B) v& (ITI-C), hoic mubi dugc dung ciia nd, ¢ hai hodc nhiéu trong sb

cac ddu hiéu sau:
R! 14 gbc di vong c6 5-6 nguyén tir vong duoc thé bing RA; hoic

R! 13 gbc di vong c6 5-6 nguyén tir vong dwoc thé bang R5A, trong d6 gbe di vong

¢6 5-6 nguyén tir vong ndy tly y dugc thé tiép bing mot hodc nhidu RS;
p 12 0 va R? khong c6 mit;

R va R?B doc 1ap 1a H, OH hoic Ci-Cs alkyl, véi diéu kién it nhat mot trong sb
R2A va R?B khéng phai 1a H;
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R3 1a F, Cl, C;i-C4 alkyl hodc Ci-Cs4 floalkyl, trong d6 Ci-Cq alkyl va Ci-Cs
floalkyl nay tiy ¥ dugc thé bang OH; hodc

R? 14 Ci-Cs alkyl hodic Ci-Cs floalkyl, trong d6 C1-C4 alkyl va Ci-Cy floalkyl nay
tily y duoc thé bing OH; hodc -

R? 1a Ci-C4 floalkyl; hodc

R3 14 Ci-C; floalkyl,

R*1a H;

R3213 SO2R” hodc SO.NRER?;

R® khong c6 mit; hodc

mdi R® ddc 1ap 13 F hodc CHs;

R71a C;-C4 alkyl; va

R8va R? doc lap 13 H holc Ci-Cs alkyl.

Theo cc phuong 4n duoc wu tién khac, séng ché @ xut hop chét c6 cong thirc
(IID), (II-A), (I1I-B) va (ITI-C), hodc mudi dugc dung ctia nd, c6 hai hogic nhidu trong s6

céc diu hiéu sau:
R! 12 piperidinyl, wu tién 13 piperidin-4-yl, dwgc thé & N' bang R4,
p 12 0 va R? khong c6 mat;
R?A va R?8 d@oc 1ap 1a H, OH hodc CHs;
R31a H, F, Cl, CHs, CH,CH,0H, CF.H hodc CH2CF.H;
R*1a H;
R3*1a SO2R” ho#ic SO.NR®R’;
R® khong c6 mat;

R71a CHs; va
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R&va R’ doc 14p 12 H hodc CHs.

Theo cac phuong an dugce uu tién khéc, sang ché @ xuét hop chét c6 cong thirc
(IID), (I1I-A), (I1I-B) va (I1I-C), hodc mudi dugc dung ciia nd, c6 hai hodc nhiéu trong sb

cac diu hiéu sau:
R! 1a piperidinyl, wu tién 12 piperidin-4-yl, dugc thé & N' bang R4,
p 14 0 va R? khong c6 mit;

R2A va R?8 doc 1ap 1a H, OH hodc CHs, véi didu kién it nhat mdt trong s6 R?A va

R?B khéng phai 1a H;
R3 14 C;-C4 floalkyl; hodc
R3 14 C;-C; floalkyl; hodc
R3 13 CF,H hoic CH2CF.H;
R*1a H;
R3A1a SO.R” hoic SO,NRER’;
R® khdng c6 mit;
R71a CH3; va
R8va R’ doc 1ap 1a H hodc CHs.

Theo cac phuong an dugc wu tién khic, sang ché @& xuét hop chét c6 cong thirc
(II), (III-A), (I1I-B) va (III-C), hodc mudi duge dung ctia né, c6 hai hodc nhiéu trong s6

cac diu hiéu sau:
R! 13 piperidinyl, wu tién 12 piperidin-4-yl, dugc thé & N! bang R*4;
p 12 0 va R? khong c6 mit;
mdt trong s& R?A va R2B 13 OH va gdc kia 13 CHs; hodc

mot trong s& R?A va R 13 OH va gdc kia 14 H; hodc
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mdt trong sb R2A va R?B 13 H va gdc kia 1a CHs;

R31a H, F, Cl, CH3, CH2.CH,0H, CF.H hodc CH,CF2H;

R*1aH;

R>41a SO2R7 ho#ic SO:NR2R?;
R® khong c6 mit;

R71a CHs; va

R8&va R°doc 14ap 1a H hodc CHs.

Theo mdt khia canh khéc, sang ché d& xuét hop chat c6 cong thie (IV), (IV-A),

(IV-B) hoic (IV-C):

R4
R3
N| XY
J\ =
HT N N o
R1 R2A
RZB
(V)
R4
R3
N\ XX
)\ G
HT N o
R! A
\\\\\R
RZB
(IV-B)
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hodic mudi dugc dung cta nd, trong d6 R!, R?A, R?B, R3, R% R R8RS, R7, R®

va R® dugc dinh nghia nhu cho cdng thirc (I).

Céc phuong 4n dugc md ta & ddy cho cong thire (I) vé R!, R*A, R?8, R}, R4, R4,
RSB, RS, R7, R® va R® ciing 4p dung dugc cho cic hop chét co cong thire (IV), (IV-A),
(IV-B) va (IV-C) téi mite do chung 1a phu hop.

Theo céc phuong an cu thé, cac hop chit cé cong thirc (IV), (IV-A), (IV-B) va
(IV-C) ¢6 céu tric:

R* R*
R® R3
NI XX Nl XX
)\ Z )\ Z
HN N N o] HT N o)
R? R! OH
OH \\\\\\
CHj CH,3
(iv) (iv-a)
R* R*
R3 RS
N‘ \ \ N| \ \
HT N N o) HT N N o)
R OH R : OH
\\\\\\\ “\\\\\\
CH3 CH3
(iv-b) (iv-c)
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cl
NI \ \ N \ \
/k = )\\ %%
HT N 0 HT N N o]
1
R .\‘\\\\\OH R W\OH
CHs CH3
(iv-d) (iv-e)
CHF, CH,CHF
N/H N \ \ 2CHF,
)‘\ = )I\ =
HT N N [0] HT N N o)
1
R “\\\\\\O H R1 \\\\\\O H
CHs CHg
(iv-f) (iv-g)

hodc muoi duge dung ctiand, trong @6 R!, R?, R* R3A, R°B RS, R7, R® va R’ dugce

dinh nghia nhu cho cong thire (I).

Theo mdt sb phuong 4n dwoc wu tién, sang ché dé xuét hop chit c6 cong thirc
(IV), (IV-A), (IV-B) va (IV-C), hosic mudi duoc dung ctia né, c6 hai hogc nhiéu trong

s6 cac diu hiéu sau:
R! 14 gbc di vong c6 3-10 nguyén tir vong dugc thé bang R4;
R?A va R?B @oc 1ap 1a H, OH hoic Ci-Cs alkyl;

R?1a H, F, Cl, Ci1-C4 alkyl hodc Ci-C4 floalkyl, trong d6 Ci-C4 alkyl va Ci-C4
floalkyl nay tily v dwoc thé bang OH;

R*1a H;
R4 13 SO2R” ho#ic SO2NRER?;
R® khong c6 mit;

R71a Ci-C4 alkyl; va
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R8&va R’ doc 1ap 14 H hodc Ci-Cs alkyl.

Theo cac phuong 4n dugc wu tién khac, sang ché @& xuét hop chét c6 cong thirc
(IV), (IV-A), (IV-B) va (IV-C), hodc mudi duoc dung cla né, c6 hai hoic nhiéu trong

s6 cac du hiéu sau:
R! 1a gbc di vong c6 3-10 nguyén tir vong duoc thé bang R4;

R2A va R?B dc 14p 1a H, OH hodc C;-Cy alkyl, v6i didu kién it nhét mot trong s6
R?A va R?B khong phai 13 H;

R3 14 F, Cl, C;-C4 alkyl hodc Ci-C4 floalkyl, trong d6 Ci-C4 alkyl va Ci-Cs
floalkyl nay tiy v dugc thé bing OH; hoic

R3 13 C1-C4 alkyl hodc C;-C4 floalkyl, trong d6 C1-Cs alkyl va Ci-Cs floalkyl nay
tlly v duoc thé bang OH; hoic

R3 14 C1-C4 floalkyl; hozc

R3 14 Ci-C; floalkyl; R* 1a H;

R3A14 SO2R” hodc SO,NRER?;

R® khong c6 mit;

R7 14 Ci-Cs alkyl; va

R8va R’ ddc 1ap 12 H hodc C1-Cs alkyl.

Theo cc phuong 4n duge wu tién khac, sang ché d& xuét hop chét c6 cong thirc
(IV), (IV-A), (IV-B) va (IV-C), hodc mudi dugc dung ctia n6, ¢6 hai hogc nhiéu trong

s0 cac dau hiéu sau:
R! 1a gbc di vong c6 5-6 nguyén tir vong dugc thé bing R34,

R?A va R?B doc lap 1a H, OH hoic Ci-Cq alkyl, v6i didu kién it nhit mot trong sb
R?A va R?B khong phai 13 H;
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R3 14 F, Cl, Ci-Cs4 alkyl hodc Ci-Cs floalkyl, trong d6 Ci-C4 alkyl va Ci-Cs
floalkyl nay tiy ¥ dwoc thé bang OH; hodc

R3 13 Ci-Cs alkyl hodc Ci-C4 floalkyl, trong d6 Ci-Cs alkyl va Ci-C4 floalkyl ndy
tly ¥ duoc thé bing OH; hodc

R3 1a C1-C4 floalkyl; hodc

R3 14 C;-C; floalkyl; R* 13 H;

R**1a SO2R” hoic SO.NRER?;

R® khong c6 mit;

R’ 14 Ci-C4 alkyl; va

R3va R® doc 1ap 1a H hoic C;-Cs alkyl.

Theo céc phuong an duge wu tién khéc, sang ché dé xuét hop chit c6 cong thic
(IV), (IV-A), (IV-B) va (IV-C), hodc mudi dugc dung ctia n6, c6 hai hogc nhiéu trong

sb cac d4u hiéu sau:
R! 1a piperidinyl, wu tién 13 piperidin-4-yl, dugc thé & N' bing R%4;
R?A va R?B doc 1ap 1a H, OH hodc CHs;
R31a H, F, Cl, CHs;, CH,CH,OH, CF>H hoic CH,CF-H;
R*1a H;
R>21a SO2R” hodic SO.NR®R?;
RS khong c6 mit;
R71a CHs; va

R3va R® doc 1ap 13 H hodc CHs.
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Theo céc phuong 4n dugc uu tién khac, sang ché dé xut hop chét c6 cong thirc
av), (Iv-A), (IV-B) va (IV-C), hodc mudi dugc dung cia né, cé hai hodc nhiéu trong

s6 cac d4u hiéu sau:
R! 13 piperidinyl, vu tién 13 piperidin-4-yl, dugc thé & N! bing R%4;

R?A va R?B doc lap 1a H, OH hodc CHs, véi didu kién it nhat mot trong s6 R?A va
R?B khong phai 1a H;

R3 13 C;-C4 floalkyl; hodc

R3 1a C;-C; floalkyl; hodc

R3 13 CF2H hodc CH.CF.H;
R*1a H;

R341a SO2R” ho#ic SONR®R?;
R® khong c6 miit;

R71a CHs; va

R8va R? doc 1ap 1a H hodc CHs.

Theo cac phuong an duge vu tién khéc, sang ché d& xuét hop chit ¢ cong thirc
AV), (IV-A), (IV-B) va (IV-C), hoic mudi dugc dung ctia nd, c6 hai hoic nhidu trong

s6 cac déu hiéu sau:
R! 13 piperidinyl, vu tién 13 piperidin-4-yl, dwoc thé & N bang R34,
mot trong s R?A va R?8 13 OH va gbc kia 1a CHs; hodic
mdt trong sb R2A va R2B 13 OH va gbc kia 12 H; hoic
mdt trong s& R?A va R28 1a H va gbc kia 1 CH,
R31a H, F, Cl, CH3, CH,CH,OH, CF2H hoic CH,CF,H;

R*1aH;
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R34 13 SO2R” hodc SONR2R?;
R® khong ¢6 mit;

R71a CH3; va

R va R’ doc 1ap 1a H hodc CHs.

Theo c4c phuong 4n vu tién khac, sang ché dé xut cic hop chét c6 cong thirc

(IV-B), hoiic mudi dugc dung ciia chiing, ¢6 hai hoic nhiéu trong s6 c4c diu hiéu sau:
R! 1 piperidin-4-yl, dwoc thé & N! bing R%;
R?A 13 OH va R?® 13 H; hodc
R?A 14 OH va R?B 1a CH3; hoic
R?A 1a H va R?B 1a CHj3; hodc
R3 1a C1-Cs floalkyl; hodc
R3 14 C1-C; floalkyl; hodc
R3 1a CF,H hodc CH,CF,H;

R*1a H;

R3A1a SO2R7;

R® khong c6 mit; va
R71a CHs.

Theo céc phuong 4n wu tién khac, séng ché @& xut cac hop chét c6 cong thirc

(IV-B), hodc mubi dugc dung cua chiing, c6 hai hodc nhiéu trong s6 cac déu hiéu sau:
R! 13 piperidin-4-yl, dugc thé & N! bang R%4;
R?A 1a H hodc OH va R?B 13 H hoic CHjs; hodc

R?A 1a OH va R?® 1a H; hoic
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R?A 13 OH va R?B 1a CH3; hodc

R?4 13 H va R?B 1a CH3; hodc

R 1aHvaR?®1aH;

R3}1a H, F, Cl, CH3, CH,CH,OH, CF2H hodc CH.CF:H;

R*1a H;

R5A1a SO2R7, trong d6 R7 1a CH3; hodc

R5A 12 SONRER?, trong d6 R® 14 H hodc CHs3 va R°1a CHs; va
R® khong c6 mit.

Theo cac phuong an dugc uu tién khac, sang ché d& xuit céc hop chét ¢ cong
thic (iv), (iv-a), (iv-b) hodc (iv-c), hodc mudi duge dung ctia né, c6 hai hodc nhiéu trong

s6 cac diu hiéu sau:
R! 13 piperidin-4-yl, dugc thé & N! bang R%4;
R3 14 C;-C; floalkyl; hodc
R3 14 Ci-C; floalkyl; hodc
R3 14 CF2H hodc CH,CF2H;
R*1a H;
R5A13 SO.R7, trong d6 R7 1a CH3; hodc
R5A 13 SO,NRER?, trong d6 R® 12 H hoiic CHs va R”1a CHs; va
R® khong c6 mat.

Theo cac phuong 4n duge uu tién khac, sang ché dé xuat cic hop chat c6 cong

thire (iv-f) hodc (iv-g), hodc mudi dugc dung ciia nd, trong do:
R! 13 piperidin-4-yl, dugc thé & N' bing R%4;

R5A13 SO,R7, trong d6 R 1a CH3; hodc
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R5A1a SONRER?- trong d6 R® 13 H hogic CH3 vaR%1a CHs; va

R® khéng ¢6 miit.

Theo mot khia canh khéc, sang ché dé xuit hop chét c¢6 cong thic (V), (V-A),

(V-B) hoic (V-C):

R* R*
RS R®
NI XX N‘ XX
HT N N 0 HN N N o
R? ||a1
R2A A |R2A
RZB RZB
v) (V-A)
R* R*
R3 R3
N‘ X AN N X X
/k Z )I\ =
HT N o] HN N N (o}
R !{1 :
anIR?A CniIR2A
RZB RZB
(v-B) (V-C)

hozic muéi duge dung ciia n6, trong d6 R, R?*, R%, R, R*, R**, R*, RS, R7, R?

va R® duogc dinh nghia nhu cho cong thic (I).

Céc phuong 4n duge md ta & day cho cong thirc (I) v& R!,R?A, R?B, R3, R4 R,
RSB, R® R7, R® va R’ ciing 4p dung dugc cho cac hgp chét ¢ cong thirc (V), (V-A), (V-
B) va (V-C) t6i muc d¢ ching 1a phu hop.

Theo céac phuong 4n cu thé, cac hop chat c6 cong thic (V), (V-A), (V-B) va (V-

C) ¢6 cau truc:
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R4
R3
NI XY
//L\\//
HN N N [¢]
L
OH
H
(v)
R4
R3
NI XX
//L\~//
N N N [¢]
I
R1
I OH
H
(v-b)

N

H

(v-d)
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xﬁf AA/[I

SRR

(v-f) (v-g)

hozic mudi duge dung cia nd, trong d6 R, R3, R*, R, R%B, Ré, R7, R¥ va R’ dugc

dinh nghia nhu cho cong thirc (I).

Theo mot sb phwong an dwgc wu tién, séng ché d& xuét hop chét c6 cong thirc
V), (V-A), (V-B) va (V-C), hodc mudi duoc dung ciia né, ¢ hai hodc nhiéu trong s6

céc déu hiéu sau:
R! 1a gbc di vong ¢6 3-10 nguyén ti vong dugc thé bang R34,
R?A va R?B doc 1ap 1a H, OH hoic Ci-Cs alkyl;

R31a H, F, Cl, C1-C4 alkyl hodc Ci-Cs4 floalkyl, trong d6 C1-Cs alkyl va Ci-Cs4
floalkyl nay tiry y dugc thé bang OH,;

R*1aH;

R5413 SO,R7 hodc SO:NR3R?;

RS khéng c¢6 mit;

R71a Cy-C; alkyl; va

R8va R ddc 1ap 12 H hodc Ci-Cs alkyl.

Theo cic phuong an dugc uu tién khac, sang ché d xuét hop chét c6 cong thirc
(V), (V-A), (V-B) va (V-C), hoac mubi dugc dung ciia né, c6 hai hogc nhiéu trong sb

cac dau hiéu sau:

R! 12 gbc di vong ¢6 3-10 nguyén tir vong dugc thé bing R>*; hodc
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R! 1a gbc di vong c6 3-10 nguyén tir vong dugc thé bing R, trong d6 gbe di

vong c¢6 3-10 nguyén tir vong nay tuy y duoc thé tiép bang mat hoic hai RS,

R2A va R?8 d@oc 1ap 1a H, OH hoidc Ci-Ca alkyl, v6i didu kién it nhit mot trong sb
R?A va R?B khong phai 14 H;

R? 1a F, Cl, Ci-Cs4 alkyl hodc Ci-Cs floalkyl, trong d6 Ci-Cs alkyl va Ci-Cs
floalkyl nay tity y dwoc thé bang OH; hozc

R? 14 Ci-Cs alkyl hodc Ci-Cs floalkyl, trong d6 C1-C4 alkyl va Ci-Cy4 floalkyl nay
tly v duoc thé bang OH; hodc

R3 14 C;-C4 floalkyl; hodc

R3 1a C;-C; floalkyl;

R*1a H;

R34 13 SO2R” ho#ic SO,NR3R?;

R® khong c6 mat; hodc

mdi R doc 1ap 13 F hoic CHs;

R71a Ci-C4 alkyl; va

R8&va R® doc 1ap 1a H hodic Ci-Cs alkyl.

Theo cac phuong an dugce wvu tién khac, sang ché d& xuét hop chét c6 cong thirc
(V), (V-A), (V-B) va (V-C), hoic mudi dugc dung ctia né, c6 hai hodc nhiéu trong sd

céc diu hiéu sau:
R! 12 gbc di vong c6 5-6 nguyén tir vong duoc thé bing R%4; hoic

R!1a gbc di vong ¢6 5-6 nguyén tir vong dugc thé bing R34, trong d6 gbe di vong

¢6 5-6 nguyén ti vong nay tiy y dugc thé tiép bang mot hoic hai RS

R2A va R?B doc 1ap 1a H, OH hoic C1-C4 alkyl, vé6i diéu kién it nhit mdt trong s6
R?A va R?B khong phai 1a H;
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R3 1a F, Cl, Ci-C4 alkyl hodc Ci-Cs4 floalkyl, trong d6 Ci-Cs alkyl va C;-Cq4
floalkyl ndy tity ¥ dugc thé bang OH; hodic

R? 13 C1-Cs4 alkyl ho#ic C1-Cs4 floalkyl, trong d6 C1-Cs alkyl va Ci-Cs floalkyl ndy
tly y duoc thé bing OH; hoic

R3 14 C1-C4 floalkyl; hodc

R3 14 C;-C: floalkyl,

R*1a H;

R>A13 SO2R” hodc SO,NRER?;

RS khong c6 mit; hoiic

mdi R ddc 1ap 1a F hosc CHs;

R714 Ci-Cy alkyl; va

R®va R’ doc 1ap 1a H hodc C1-Cs alkyl.

Theo céc phuong 4n dugc wu tién khac, sang ché dé xuét hop chit c6 cong thirc
V), (V-A), (V-B) va (V-C), hozc mudi dugc dung ctia n6, c6 hai hodc nhidu trong sb

cac dau hiéu sau:
R! 1a piperidinyl, wu tién 14 piperidin-4-yl, dugc thé & N! bang R%4;
R2A va R?8 @oc 1ap 1a H, OH hoic CHj;
R31a H, F, Cl, CH3, CH,CH,OH, CF,H hoic CH,CF,H;
R*1a H;
R>41a SO;R” hodc SO:NRER?;
R® khong c6 miit;
R71a CH3; va

R8va R’ doc 1ap 12 H ho#ic CHs.
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Theo céc phuong 4n dugc wu tién khac, sang ché d& xuét hop chét c6 cong thic
(V), (V-A), (V-B) va (V-C), hodic mudi dugc dung ctia nd, c6 hai hozc nhiéu trong sb

céc dau hiéu sau:
R! 14 piperidinyl, wu tién 14 piperidin-4-yl, dugc thé & N! bing R54;

R2A v R?B doc lap 1a H, OH hodic CHs, v6i diéu kién it nhdt mot trong sé R* va
R2B khong phai 1a H;

R3 1a Ci-C4 floalkyl; hodc

R3 14 C-C; floalkyl; hodc

R3 14 CF2H hoic CH2CF2H;
R*1a H;

R5A 13 SO2R7 hodc SO:NRPR?;
R® khong c6 mit;

R71a CH3; va

R3va R’ doc 1ap 1a H hodc CHs.

Theo c4c phuong an duge vu tién khac, sang ché d& xuét hop chét c6 cong thirc
(V), (V-A), (V-B) va (V-C), hodc mubi duoc dung clia nd, cé hai hodc nhiéu trong sb

céc diu hiéu sau:
R! 14 piperidinyl, wu tién 13 piperidin-4-yl, dugc thé & N! bang R>%;
mét trong s6 R?A va R?B 13 OH va gbc kia 1a CH; hogc
mot trong s6 R?* va R?B 13 OH va gbc kia 1a H; hozic
mot trong s6 R?A va R?8 1a H va gbc kia 1a CHj,
R31a H, F, Cl, CH3;, CH.CH,0H, CF>H ho#@c CH2CF2H;

R*1a H;
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R5A13 SO;R7 hoiic SO.NRER?;
R® khong c6 mit;
R71a CHs; va

R&va R® doc 1ap 1a H hodc CHs.

Theo mdt khia canh khac, sang ché d& xuét hop chit c6 cong thirc (VI), (VI-A),

(VI-B) hoic (VI-C):

R4
R3
N\ XX
)\ =
HN N N [e]
R2A
RZB
N
(V1)
R5A
R4
R3
N| XX
/k =
HN N N 6]
‘\\\\\RZA
R2B
N
| (VI-B)
R5A

R4
R3
N‘ XX
/k =
HN N o}
\\\\\\ -
RZB
N
(VI-A)
R5A
R4
R3
XYY X
/L =
HN N 0]

Mz

| (VI-C)

R5A

hoiic mudi dugce dung ciia n6, trong d6 R?A, R?8, R3, R4, R%A, R7, R® va R? dugc

dinh nghia nhu cho cdng thuc (I).

Céc phuong 4n duge mo ta & ddy cho cong thire (I) vé R?A, R%, R3, R*, R4, R*P,

RS, R7, R8 va R® ciing 4p dung dugc cho cac hop chit c6 cong thirc (VI), (VI-A), (VI-B)

va (VI-C) dén mirc d6 ma ching 1a phu hop.
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Theo mot s§ phuong 4n dugc wu tién, sang ché dé& xuit hop chét c6 cong thirc
(VD), (VI-A), (VI-B) va (VI-C), hoic mudi dwgc dung ctia né, c6 hai hoic nhiéu trong

s6 c4c diu hiéu sau:
R?*A va R?® d¢c 1ap 1a H, OH hoic Ci-Cq alkyl;

R31a H, F, Cl, C1-C4 alkyl hodic Ci-Cy4 floalkyl, trong d6 C;-C4 alkyl va Ci-Cs
floalkyl ndy tiy ¥ dugc thé bing OH;

R*1aH;

R3A1a SO2R” hodc SO;NRSR?Y; |

R’ 14 C1-C4 alkyl; va

R8va R’ doc 18p 12 H hoic C;-Cy alkyl.

Theo céc phuong 4n dugc wu tién khic, séng ché @& xuét hop chét c6 cong thirc
(VI), (VI-A), (VI-B) va (VI-C), hogc mudi duge dung ctia n6, c6 hai hosc nhiéu trong

sO cac dau hiéu sau:

R?A va R?® dgc 1ap 1a H, OH hogc Ci-Cq alkyl, v6i diéu kién it nh&t mot trong sb
R?A va R?B khong phai 13 H;

R?*1a C;-C4 alkyl hogic Cy-Cs floalkyl, trong d6 C;-Cs alkyl va C1-Cy floalkyl nay
thy y duoc thé bang OH; hodc

R3 14 Ci-Cs4 floalkyl; hoic

R3 14 C1-C; floalkyl; hoic

R3 14 CF2H hoic CH,CF,H;
R*1a H;

R3A1a SO;R” hodc SO,NRERY;
R71a C;-C4 alkyl; hoic

R71a CHs; va
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R®va R®doc 1ap 12 H ho#ic C1-Cs alkyl; hoic
R&va R®doc 14p 1a H hodc CHs.

Theo céc phwrong 4n duge wu tién khic, sang ché d& xut hop chét c6 cong thirc
(VD), (VI-A), (VI-B) va (VI-C), hoic mubi dugc dung cta nd, cé hai hoic nhiéu trong

s6 cac déu hiéu sau:
R?A va R?B d@oc 1ap 13 H, OH hoic CHs;
R*1a H, F, Cl, CH3, CH,CH,OH, CF;H ho#c CH>CF:H;
R*1a H;
R341a SO2R” hodc SO,NRER?;
R7 12 CH3; va
R8va R’ doc 1ap 1a H hoic CHs.

Theo cac phuong 4n duge wu tién khéc, sang ché dé xuét hop chit c6 cong thirc
(VD), (VI-A), (VI-B) v& (VI-C), hoic mudi dugc dung ciia nd, c6 hai hoic nhidu trong

s6 cac déu hiéu sau:
mdt trong s6 R va R?B 13 OH va gbc kia 1a CHs; hodc
mdt trong s6 R va R2B 1a OH va gbc kia 13 H; hoic
mdt trong s6 R* va R?B 3 H va gbc kia 13 CH,
R31a H, F, Cl, CH;, CH,CH,OH, CF,H hoic CH,CF,H;
R*1aH;
R>41a SO2R7 hoic SO,NRER?;
R71a CHj; va

R8®va R®doc 1ap 1a H hoic CH;.
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Theo cac phuong 4n wu tién khac, sang ché d& xut cac hop chét c6 cong thirc

(VI-B), hodc mudi dugc dung clia chiing, c¢6 hai hoic nhidu trong s6 céc ddu hiéu sau:
R?A 13 H hodc OH va R?B 1a H hodc CHs; hodc
R?A 1a OH va R?B 1a H; hoic
R?* 1a OH va R?® 1a CHj3; hoic
R?A 13 H va R?B 14 CH3; hodc
R**1aHvaR®1aH;
R31a H, F, Cl, CH3, CH,CH,0OH, CF,H hoac CH,CF>H;
R*1aH; va
R>A1a SO2R’, trong d6 R7 1a CH3; hodic
R 13 SO,NR®R? trong d6 R® 13 H hogc CH3 va R°1a CH.

Theo cac phuong 4n wu tién khac, sang ché deé xuat cac hop chat c6 cong thic

(VI-B), hoac mudi duge dung cia ching, ¢6 hai hoic nhiéu trong s6 cac d4u hiéu sau:
mot trong sb R?A va R?B 13 OH va gbc kia 1a CHs; hogc
mdt trong sb R?A va R?B 1a OH va gbc kia 1a H; hodc
mot trong sb R?A va R?B 13 H va gdc kia la CHj; hodc
R?A 12 OH va R?B 1a H; hodc
R?A 1a OH va R?B 1a CH3; hodc
R?A1a HvaR?® 1a CHs;
R3 1a Ci-C4 floalkyl; hodc
R3 14 C1-C; floalkyl; hoac

R3 14 CF2H hodc CH,CF:H;
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R*1aH; va
R3A1a SO.R7; va
R71a CHs.

Theo mdt khia canh khéc, sang ché d& xuit hop chit cé cong thire (VII), (VII-A),
(VII-B) hodc (VII-C):

R4 R4
R3 R3
NI XX N[ XX
HN /k N/ N [e] HN /L N/ N [e]
N
| RZB N RZB
5A
R Vi) R (VII-A)
R4 R4
R3 R3
N X X N X X

I
Z
umiz
(]

RZB

)\ =
HN N N
ﬁj ounlIRZA IIRZA
N
| R28
RSA

R5A

(ViI-B) (VII-C)

hozic mudi dugc dung clia nd, trong d6 R?A, R?B, R3, R4, R%, R, R® va R® dugc

dinh nghia nhu cho cong thirc (I).

Céc phuong 4n duoc md ta & day cho hop chét (I) v& R?A, R?, R?, R, R*A, R,
R8 va R® ciing 4p dung duoc cho cac hop chit ¢ cong thirc (VII), (VII-A), (VII-B) va
(VII-C) d&n mirc d6 ma chiing 13 phit hop.
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Theo mdt s6 phwong 4n dugc wu tién, sang ché dé xuét hop chit c6 cong thic
(VII), (VII-A), (VII-B) va (VII-C), hodc mubi dugc dung ctia nd, c6 hai hogc nhiéu trong

s6 cac dau hiéu sau:
R?A va R?8 @oc 1ap 1a H, OH hoic Ci-C; alkyl;

R} 1a H, F, Cl, Ci-C4 alkyl hodc Ci-C4 floalkyl, trong dé Ci-Cs alkyl va Ci-Cs
floalkyl nay tity ¥ dwoc thé bang OH;

R*1a H;

R341a SO.R” hodc SO,NR®R’;

R7 14 Ci-C4 alkyl; va

R8&va R’ doc 14p 1a H hodc C1-Cy4 alkyl.

Theo cic phuong an dugc uu tién khac, sdng ché d xut hop chét c6 cong thirc
(VID), (VII-A), (VII-B) va (VII-C), hodc mubi duge dung ciia nd, ¢6 hai hoic nhiéu trong

s0 cac dau hi€u sau:

R2A va R?8 doc 1ap 1a H, OH hosc C1-Cs alkyl, vé6i diéu kién it nhdt mdt trong sd
R2?A va R?B khong phai 12 H;

R31a C1-Cs4 alkyl hodc Ci-Cs floalkyl, trong d6 Ci-Cs alkyl va Ci-Cs floalkyl nay
tly y duoc thé bang OH; hozic

R3 14 C1-Cs floalkyl; hodc

R3 14 Ci-C: floalkyl; hodc

R3 13 CF.H hodc CH,CF,H;
R*1aH;

R34 1a SO.R7 hodc SO-NRPR?;
R 1a C-C4 alkyl; hodc

R71a CHj; va

-77-



32606

R&va R® doc 1ap 12 H hoic Ci-Cs alkyl; hodc
R8va R’ doc 1ap 12 H hodc CH;.

Theo céc phuong an duoc wu tién khac, sang ché dé xudt hop chit c6 cong thirc
(VID), (VII-A), (VII-B) va (VII-C), hodc mudi dugc dung ctia n, ¢6 hai hoic nhiéu trong

s6 cac diu hiéu sau:
R4 va R?8 doc 1ap 1a H, OH hodc CH3;
R31a H, F, Cl, CH3, CH.CH,OH, CF,H hodc CH>CF.H;
R*1a H;
R>*1a SO2R” hodic SO2NRSR?;
R71a CH3; va
R8va R’ doc 14p 1a H hodc CHs.

Theo cc phuong an duge wu tién khéc, sang ché dé xuit hop chit c6 cong thirc
(VID), (VII-A), (VII-B) va (VII-C), hoic mudi dugc dung ciia né, c6 hai hoic nhiéu trong

s6 cac dau hiéu sau:
mot trong s6 R2A va R28 13 OH va gbc kia 14 CHs; hodc
mdt trong s6 R?A va R?B 13 OH va gbc kia 13 H; hozic
mot trong s6 R?A va R?B 13 H va gbe kia 13 CHj,
R?*1a H, F, Cl, CHs, CH.CH.0H, CF;H hoic CH>CF-H;
R*1a H;
R3A1a SO2R7 hodc SO.NRER?;
R71a CHs; va
R8va R’ doc 14p 1a H hodc CHs.

Theo mdt khia canh khac, sang ché d& xuét hop chét dugc chon tir nthém gdm co:
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8-xyclopentyl-2-{[ 1-(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-
d]pyrimidin-7(8 H)-on;

8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[ 1-(metylsulfonyl)piperidin-4-
yl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-on;

8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[ 1-(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on;

4-({6-(2-hydroxyetyl)-8-[(1R,2S)-2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl }amino)-N-metylpiperidin-1-sulfonamit;

(+)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-d]pyrimidin-7(8 H)-on;

(—)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on;

(+)-6-(2,2-difloetyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[ 1-
(metylsulfonyl)piperidin-4-ylJamino } pyrido[2,3-d]pyrimidin-7(8 H)-on;

(-)-6-(2,2-difloetyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[ 1-
(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-d]pyrimidin-7(8 H)-on;

6-clo-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-ylJamino } pyrido[2,3-d]pyrimidin-7(8 H)-on; va

6-(diflometyl)-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on;

hodc muoi duge dung ctia né.
Theo mdt khia canh khéac, sdng che dé xuat hgp chat dugc chon tir nhém gém c6:

(—)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[1-(metylsulfonyl)-
piperidin-4-yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on;
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(+)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[ 1-(metylsulfonyl)-
piperidin-4-ylJamino }pyrido[2,3-d]pyrimidin-7(8 H)-on;

(8-xyclopentyl-2-{[ 1-(metylsulfonyl)piperidin-4-yl]Jamino }-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl)axetonitril;

8-xyclopentyl-6-(2-hydroxyetyl)-2-{[ 1-(propan-2-ylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-on;

6-amino-2-{[ 1-(but-3-yn-1-ylsulfonyl)piperidin-4-yl]amino}-8-
xyclopentylpyrido[2,3-d]pyrimidin-7(8 H)-on;

8-xyclopentyl-6-etenyl-2-{[1-(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-
d]pyrimidin-7(8 H)-on;

8-xyclopentyl-2-{[1-(metylsulfonyl)piperidin-4-yl]Jamino }-6-(prop-2-en-1-
yDpyrido[2,3-d]|pyrimidin-7(8 H)-on; va

6-(2,2-difloetyl)-8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[ 1-(metylsulfonyl)-
piperidin-4-ylJamino }pyrido[2,3-d]pyrimidin-7(8 H)-on;

hodc mudi duge dung ctia no.

Theo mdt khia canh khéc, sang ché d& xuét hop chit duoc chon tir nhém gém co
cac hop chit dwoc néu lam vi du trong bang 1, bao gdm céc hop chét ca vi du 11-132
va 141-226 hodc mudi dugc dung ctia né. Theo mét khia canh khéc, sang ché d& xuat
hop chét duoc chon tir nhém gdm c6 cc hop chét ciia céc vi du tir 1 dén 226 & day, hoic

muoi duge dung cia no.

Céc hop chit cua sang ché dugc 51 wu hda vé tinh chon loc dbi véi CDK2 so véi
CDK1. Ut tién 13, cdc hop chit c6 tinh chon loc dbi véi CDK2 cao it nhét gdp 20 14n so
v6i CDK1, va wu tién hon 13, cac hop chét ¢6 tinh chon loc dbi véi CDK2 cao gip it
nhit gp 30 14n so véi CDK1. Cac hop chét cua sang ché cling dugc t6i wu héa dé ting
cudng céc tinh chit héa 1y, nhu tinh tan trong nuéc cao va miic thanh thai thip & cac

mAu vi thé gan ngudi (HLM - human liver microsome).

-80-



32606

"Duogc phdm" dugc ding dé chi hdn hop mdt hoic nhiu hop chit dugc mo ta &
day, hodc solvat, hydrat hodc tién duoc chit hodic mubi dugce dung ctia ching 1am hoat
chit, va it nhét mot t4 duge hodc chit mang dugc dung. Theo mot sb phuong 4n, duge
phim chira hai hozc nhidu t4 dugc va/hodic chit mang duge dung. Theo c4c phuong dn

khac, duoc phim con bao gdm it nhat mot tic nhan chbng ung thu khac.

Theo mot khia canh khéc, sing ché d& xuét dugc phém chira hop chét c6 cong
thirc bt ky trong sb cac cong thirc duge mb ta & day, hoic mudi duge dung clia né, va
t4 duoc hodc chit mang dugc dung. Theo mot s6 phuong 4n, dugc phém chira hai hodc

nhiéu ta dugc va/hodc chat mang dugc dung.

Theo mot s& phuong 4n, dugc phdm con chira it nhat mot tac nhan chdng ung thu
khac hodc tic nhan lam thuyén giam. Theo mot s6 phuong 4n nhu vy, it nh4t mot tac
nhén khéc 13 tdc nhan chdng ung thu nhw duwoc mb ta dudi day. Theo mot sb phuong an
nhu véy, t6 hop nay tao ra tic dung chdng ung thu theo cach cdng tic dung, hodc cao

hon cdng tac dung, hodc hiép tro.

Sang ché ciing mé ta phuong phép didu tri sw phat trién t& bao khong binh thuong
cho d6i twong cin diéu tri, bao gdm viéc cung cp cho dbi tugng lugng c6 tac dung chita

bénh hop chat ciia sang che, hodc mudi dugc dung ctia nd.

Sang ché ciing md ta phuong phép didu tri su phat trién té bao khong binh thudng
cho dbi twong cdn didu tri, bao gdm viéc cung cAp cho dbi tugng mot luong hop chét
ctia sang ché, hoic mudi duge dung ciia nd, két hop véi mot lugng tac nhan chita bénh
bd sung (vi du, tac nhan chdng ung thu), nhitng lugng ndy cling nhau tao ra tic dung

didu tri sy phat trién t& bao khong binh thudng.

Theo céc phwong 4n thuong gip vé cic phuong phap duge néu & ddy, sw phat
trién té bao khong binh thudng 13 bénh ung thu. Céc hop chét ctia sang ché c6 thé duge
cung cdp & dang céc tic nhan riéng r&, hoic c6 thé dugc cung cp két hop véi cac tac
nhin chéng ung thu khac, dac biét 1a cac tdc nhan cham séc ti€u chuén thich hop cho

bénh ung thu cu thé.
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Theo mdt sb phuong 4n, cac phuong phap dugc néu tao ra mot hodc nhiéu tac
dung duéi day: (1) &re ché sur tang sinh té bao ung thw; (2) e ché sy xam 14n ctia t& bao
ung thu; (3) gay ra su chét té bao ung thu theo chuong trinh; (4) e ché sy di cin té bao

ung thu; hodc (5) e ché sy tao mach.

Sang ché ciling mo ta phuong phép didu tri rbi loan do CDK2, CDK4 va/hodc
CDK6 1am trung gian cho dbi twong, nhu mot s6 bénh ung thu, bao gdm viéc cung cép
cho déi twong hop chit cua sang ché, hoic mubi duge dung ciia n6, véi lugng co tic

dung di€u tri roi loan nay.

Trir khi dugce chi ra khéc, tat ca cac tham chiéu & day dén cac hop chat cla sang
ché thi cling tham chi€u dén ca cic mudi, solvat, hydrat va phirc chat ciia chung, va dén
cac solvat, hydrat va phtrc chat clia cic mudi ciia ching, gom cd cic chat da hinh, cac

chit ddng phan 1ap thé, va cac dang dugc dan nhén ddng vi ctia chiing.

Céc hop chét ctia sang ché ¢6 thé ton tai & dang cac mudi duge dung nhu, vi duy,
cac mubi cdng axit va cac mudi cdng bazo cua céc hop chit c6 mot trong sb cac cong
thire dugce néu ¢ day. Nhu duge sir dung ¢ day, thuét ngit “mubi duge dung” duoc ding
dé chi cac mubi ma gitr duoc céc tinh chét va hiéu qua sinh hoc ctia hop chét gbc. Cum
tir “(cac) mudi duge dung”, nhu dugce sit dung & day, trir khi dugc chi ra khéc, gdm cac
mubi ctia cic nhém bazo hodc axit ma c6 thé cé mit trong cac hop chét co cac cong thirc

dugc néu & day.

Vi du, c4c hop chét ciia sing ché ma c6 ban chit bazo thi c6 kha ning tao ra rat
nhiéu loai muéi' bang céc axit hitu co va vo co khac nhau. Mac di cac mudi nhu vay 13
duoc dung dé ding cho dong vit, thudng mong muén trong thye tién dé tach tir d4u hop
chét theo sang ché tir hdn hop phan tng 12 mudi khong duoc dung va sau d6 don thuan
chuyén héa chét cudi thanh bazo tw do bang cach xir Iy véi chét phan tmg kiém va sau
d6 chuyén héa bazo tu do cubi thanh mudi cong axit dwoc dung. Céc mubi cong axit clia
céc hop chit bazo theo sang ché ¢6 thd dugc didu ché bang cach xir Iy hop chét bazo
nay bang lugng vé co ban tuong dwong véi khoang chét hoic axit hitu co mdi trudng
dung moi chita nuéc di chon hodc trong dung méi hiru co thich hop, nhu metanol hodc

etanol. Lam bay hoi dung méi thu dugec mudi mong muodn & dang ran. Mudi cua axit
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mong mudn ciing c6 thé dugc két tir tir dung dich cta bazo tu do trong dung méi hitu co

bang cach thém khoéng hodc axit hitu co thich hgp vao dung dich.

Céc axit c6 thé duoc st dung d& didu ché cac mudi cong axit dwgce dung cia céc
hop chét bazo nhu vay 1a c4c axit tao ra cc mudi cong axit khong ddc, tirc 13, cic mubi
chira cac anion dugc dung, nhu cac mudi hydroclorua, hydrobromua, hydroiodua, nitrat,
sulfat, bisulfat, phosphat, axit phosphat, isonicotinat, axetat, lactat, salixylat, xitrat, axit
xitrat, tartrat, pantothenat, bitartrat, ascorbat, suxinat, maleat, gentisinat, fumarat,
gluconat, glucuronat, sacarat, format, benzoat, glutamat, metansulfonat, etansulfonat,
benzensulfonat, p-toluensulfonat va pamoat [tic la,

1,1’-metylen-bis-(2-hydroxy-3-naphtoat)].

Céc vi du v& cac mudi gbm, nhung khéng chi gi6i han &, cac mubi axetat, acrylat,
benzensulfonat, benzoat (nhu  clobenzoat, metylbenzoat, dinitrobenzoat,
hydroxybenzoat, vd metoxybenzoat), bicacbonat, bisulfat, bisulfit, bitartrat, borat,
bromua, butyn-1,4-dioat, canxi edetat, camsylat, cacbonat, clorua, caproat, caprylat,
clavulanat, xitrat, decanoat, dihydroclorua, dihydrogenphosphat, edetat, edislyat,
estolat, esylat, etylsuxinat, format, fumarat, gluceptat, gluconat, glutamat, glycolat,
glycollylarsanilat, heptanoat, hexyn-1,6-dioat, hexylresorcinat, —hydrabamin,
hydrobromua, hydroclorua, y-hydroxybutyrat, iodua, isobutyrat, isothionat, lactat,
lactobionat, laurat, malat, maleat, malonat, mandelat, mesylat, metaphosphat,
metan-sulfonat, metylsulfat, monohydrophosphat, mucat, napsylat,
naphtalen-1-sulfonat, naphtalen-2-sulfonat, nitrat, oleat, oxalat, pamoat (embonat),
palmitat, pantothenat, phenylaxetat, phenylbutyrat, phenylpropionat, phtalat,
phospat/diphosphat,  polygalacturonat, —propansulfonat, propionat,  propiolat,
pyrophosphat, pyrosulfat, salicylat, stearat, subaxetat, suberat, suxinat, sulfat, sulfonat,

sulfit, tannat, tartrat, teoclat, tosylat, triethiodua va valerat.

Céc vi du minh hoa vé c4c mudi thich hgp gom cac mudi hitu co duge dan xuat
tlr cac axit amin, nhu glyxin va arginin, amoniac, cic amin vong va cac amin béac nhat,
béc hai, va bic ba, nhu piperidin, morpholin va piperazin, va cac mudi vo co dugc dan

xudt tir natri, canxi, kali, magie, mangan, sat, dong, k&m, nhom va lithi.
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Cac hop chat cla sang ché ma gom goc bazo, nhu nhém amino, c6 thé tao ra cac

mudi dugc dung bang cac axit amin khac nhau, ngoai céc axit dugc dé cép trén day.

Céc hop chit ciia sang ché ma 13 axit trong tu nhién c6 kha ning tao thanh mubi
bazo véi céc cation duge dung khac nhau. Cac vi du vé cac mudi nhu vay bao gdm mudi
kim loai kiém hozc kiém thd, va dic biét 12 mudi kali va natri. Cac mubi ndy déu duoc
didu ché bang cac k§ thuat thong thudng. Cac bazo héa hoc ma dugc sir dung lam céc
tac nhan phan tng d& didu ché cac mubi bazo duge dung ciia sang ché 13 cac bazo ma
tao thanh cic mudi bazo khong ddc bing cac hop chét axit & diy. Cac mudi nay c6 thé
duogc didu ché theo phwong phép thich hop bat ky, vi du, bing cach xir 1y axit tw do bing
bazo hitu co hodic v6 co, nhu amin (bic nhét, bic hai hoic bac ba), hydroxit kim loai
kiém hosc hydroxit kim loai kiém thd, hodic c4c chét twong tir. Cac mudi nay ciling c6
thé duoc diéu ché bing cach xir Iy cac hop chét axit twong tmg véi dung dich nuée chira
céc cation dugc 1y, va sau d6 1am bay hoi dung dich thu dugc dén khd, t6t hon 13 & 4p
sut thap. Theo cach khac, ching c6 thé duoc diéu ché bing cach tron cac dung dich
ruou thip clia cac hop chit axit va alkoxit kim loai kiém mong mudn ciing nhau, va sau
d6 bay cho hoi dung dich thu dwoc dén khé theo cach gidng nhu trén. Trong mbi truong
hop, t&t hon néu lugng ty lugng cla cac chit phan Gmg duge sit dung nhim dam bao

phén tmg hoan toan va hi€u suat t6i da cua san pham cudi mong muodn.

Céc bazo héa hoc ma c6 thé duge sir dung 1am chét phén Ung dé didu ché cac
mubi bazo duge dung cta cac hop chét theo sang ché ma ¢6 ban chit axit 14 cic bazo
tao ra mubi bazo khong ddc véi cac hop chit nhu vay. Cac mudi bazo khong doc nay
gc‘Sm, nhung khéng chi giéi han &, cac mudi duge tao din xuit tir céc cation duge dung
nhu cation kim loai kiém (vi du, kali va natri) va céc cation kim loai kiém thé (vi du,
canxi va magie), cdc mudi cong amin tan trong nuréc hoic amoni nhu N-metylglucamin-
(meglumin), va alkanolamoni thip va cic mudi bazo khéc ciia cac amin hitu co dugc

dung.

Céc muoi hemi cia cac axit va bazo cling cé thé dugc tao ra, vi du, cdc muoi

hemisulphat va hemicanxi.
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V& cac mudi thich hop, xem tai liéu Handbook of Pharmaceutical Salts:
Properties, Selection, and Use by Stahl and Wermuth (Wiley-VCH, 2002). Cac phuong
phap diéu ché cac mudi duge dung cia cac hop chit cua sang ché 13 da biét dbi véi

ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay.

Céc mudi theo sang ché c¢6 thé dugc didu ché theo cac phuong phép da biét d6i
v6i ngudi c6 hidu biét trung binh vé linh vire nay. Mudi dugc dung ctia cac hop chét ctia
séng ché c6 thé d& dang duogc didu ché bing cach tron cac dung dich hop chét va bazo
hodc axit can thiét véi nhau, mot cach thich hop. Mudi nay cé thé két tua tir dung dich
va dugc thu gom bing cach loc hodc c6 thé duge thu hdi bing cach 1am bay hoi dung
mbi. Mitc do ion hoa trong mudi c6 thé thay ddi tir ion héa hoan toan dén hiu nhu khong

ion hoa.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuit ndy sé hiéu ring cac hop
chét ctia sang ché & dang bazo tw do ¢ chitc bazo c6 thé duoc chuyén héa thanh céc
mubi cong axit bang cach xir ly bang luong du t lugng cla axit thich hgp. Céc mubi
cdng axit ciia cac hop chét cua sang ché c6 thé duoc chuyén hoéa lai thanh bazo tu do
tuong Umg bing cach xit 1y bang luong du ty lugng ciia bazo thich hgp, nhu kali cacbonat
hodc natri hydroxit, thudng véi sy ¢6 mat cia dung moi trong nudce, va ¢ nhiét do nim
trong khoang tir 0° C dén 100° C. Dang bazo trr do c6 thé duoc tach béng céc bién phap
thong thuong, nhu chiét bang dung mdi hitu co. Ngoai ra, cac mubi cong axit cia cac
hop chit cua sang ché c6 thé dugc chuyén hoéa 14n nhau béang céch sir dung cac phuong
phép dua vao sy khéc biét v& tinh tan clia cdc mudi, tinh d& bay hoi hogc tinh axit cua
c4c axit, hodic bang cach xir Iy bang nhuya trao ddi ion dugc nap thich hop. Vi dy, su
chuyén hoa 13n nhau nay c6 thé duoc thuce hién bang cach thyuc hién phan tmg cua mubi
cta cac hop chit cta sang ché vai luong du ty lugng nhé cta axit ¢6 pK thip hon axit
ctia mudi nguyén liéu. Chuyén héa nay thudng duoc thyc hién & nhiét do nim trong
khoéng tir 0°C dén nhiét db sbi ciia dung mdi duoc sit dung 1am mdi trudong cho quy
trinh. Nhitng chuyén héa 13n nhau twong tw nhu vay ciing c6 thé duogc thuc hién cho cac

mudi céng bazo, thuong 13 qua trung gian & dang bazo tu do.

Céc hop chét cua sang ché co thé tdn tai & ca dang khong dugc solvat hoa va

“dang dugc solvat héa. Khi dung méi hoc nuéce lién két chit ché, phic chét nay s& ¢6
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hé sb ty lugng x4c dinh doc 1ap véi d6 4m. Tuy nhién, khi dung médi hodc nuée lién Kkét
yéu, nhu trong cic solvat rinh va cic hop chét hit 4m, lugng nuwéc/dung mdi s& phu
thudc vao d6 4m va didu kién lam khé. Trong nhiing trudng hop nhu vay, s& 1a khong
ty luong. Thuét ngit ‘solvat’ dugc sit dung & day dé chi mot phirc phéan tir gdm hop chét
cua sang ché va mot hodic nhiéu phén tr dung méi duge dung, vi dy, etanol. Thuét ngit
‘hydrat’ dugc dung khi dung méi nay 1a nuée. Cac solvat duge dung theo sang ché gdm
cac hydrat va solvat, trong d6 dung méi két tinh c6 thé duoc thay thé dbng vi, vi du D20,
ds-axeton, ds-DMSO.

Pham vi cta sang ché ciing bao ham céc phirc chit nhw clathrat, phiic thé vii
chtra thudc, trong d6, trai véi solvat néu trén, thudc va chit chu ¢6 mit véi lugng ty
Iwong hodc khong ty luong. Pham vi ciia sang ché cling bao ham céc phirc chit ctia thudc
chira hai hogc nhidu thanh phan hitu co va/hodc vo co, véi lugng ty lugng hoic khong
ty luong. Céc phirc chét thu duoc c6 thé dwoc ion héa, ion héa mot phan, hosc khong
dugc ion hoéa. V& cac nhén xét v& cac phtrc chit nhu vay, xem J Pharm Sci, 64 (8),
1269-1288 by Haleblian (August 1975), ndi dung cia né duge két hop toan bd vao diy

bang céach vién din.

Séng ché cling d& xuit cac tién duoc chét clia cac hop chét c6 cac cong thirc dugc
néu & day. Theo d6, mot s6 din xuét ciia cac hop chat cia sang ché ma ban than ching
khong c6 hodc ¢6 hoat tinh duge 1y thap c6 thé, khi cho bénh nhan ding, duoc chuyén
hoéa thanh céc hop chat ciia sang ché, vi du, bing qua trinh phén cét thity phan. Cac din
xuét nhu véy duoc goi 13 ‘tién duoc chit’. C6 thé xem thong tin v& viée str dung céc tién
duoc chét trong ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series
(T Higuchi and W Stella) and ‘Bioreversible Carriers in Drug Design’, Pergamon Press,
1987 (ed. E B Roche, American Pharmaceutical Association), ni dung ctia ching duoc

két hop toan bd vao day bang cach vién dan.

Céc tién dugc chét theo sang ché c6 thé, vi du, duoc didu ché bang cach thay thé
céc chirc thich hop c6 & cac hop chét cia sang ché bing cac gbe nhét dinh ma ngudi c6
hidu biét trung binh trong linh vuc k¥ thuat nay biét dén nhu 13 “céc tién gbc’ nhu dwoc
mo ta, vi dy, trong "Design of Prodrugs" cia H Bundgaard (Elsevier, 1985), ndi dung

ctia n6 duge két hop toan bd vao day bang cach vién dan.
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Mot s6 vi du khong giGi han vé céc tién dugc chat theo sang ché gom:

(i) khi hop chét chira chire axit carboxylic (-COOH), 14 este ctia n6, vi du, thay
thé hydro bang (C1-Cs)alkyl;

(ii) khi hop chit chira chirc rugu (-OH), 12 ete ctia nd, vi dy, thay thé hydro bang
(Ci-Ce)alkanoyloxymetyl, hodc bang nhém phosphat ete; va

(i) khi hop chit chira chirc amino bac nhét hodc bac hai (-NH; ho#ic -NHR trong
d6 R # H), 1a amit cta no6, vi du, thay thé mot hoic ca hai hydro bing mdt nhém khong

bén vé mit chuyén héa thich hgp, nhu amit, carbamat, ure, phosphonat, sulfonat, v.v.

C6 thé tim thay cac vi du khac vé cic nhom thay thé & cac vi du trén va cac vi du

vé cac loai tién duogc chat khac trong céc tai liéu dugc dé cép trén day.

Cubi cing, ban than mot s& hop chit cla sing ché c6 thé c6 hoat tinh nhu 13 cac

tién duoc chat cuia cac hop chat khac cac hop chat cla sang ché.

Pham vi ctia sang ché con bao ham cac san pham chuyén héa cia cac hgp chat
cb céc cong thirc duge mo ta & day, tic 1a cac hop chat dugce tao ra in vivo khi cung cap

thude.

Céc hop chit c6 cic cong thirc dugc néu & day cb thé c6 cac nguyén tir cacbon
khong ddi xtmg. Céc lién két cacbon-cacbon ctia cic hop chat theo sdng che c6 the duge

), hinh ném nét lién (—===), ho#c hinh nén nét dut

ky hidu bing dudng nét lién (
(i, Vige str dung nét lidn d8 thé hién céc lién két vai cac nguyén tir cacbon khong
d6i xtmg 13 dé chira rang bao gdm tAt ca cac chét ddng phan 14p thé c6 thé ¢6 (vi du céc
chit ddng phén dbi anh cu thé, cac hdn hop triét quang, v.v.) & nguyén tir cacbon do.
Viéc st dung hinh ném nét lién hodc nét dirt dé thé hién cac lién két véi cac nguyén tir
cacbon khong dbi xtng 12 d chi ra réang chi c6 chit ddng phan lap thé nay c6 mit. Cac
hop chit ctia sang ché c6 thé chira nhiu hon mot nguyén tir cacbon khdng dbi xtmg.
Trong céc hop chit ndy, viéc sir dung nét lidn dé thé hién céc lién két v6i cac nguyén tir
cacbon khong dbi xting nham chi ra rang bao gbm tat ca céc chit ddng phan lap thé c6
thé c6 va tam lap thé duoc gin vao. Vi du, trir khi dugc chi dinh khac, dy dinh réng céc

hop chét cia sang ché c6 thé t6n tai duéi dang chit ddng phan d6i anh va chét ddng
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phan khong dbi quang hoic duéi dang triét quang va hdn hop cua chung. Viée st dung
nét lidn @8 thé hién cac lién két véi mot hodic nhidu nguyén tir cacbon khong ddi ximg
trong hop chét clia sang ché va viéc sir dung hinh ném nét 1in hodc hinh ném nét dirt dé
thé hién cac lién két v6i cac nguyén tir cacbon khéng dbi xtmg khéc trong cing hop chét

nhim chi ra ring c6 mat hdn hop céc chit ddng phan khong d6i quang.

Céc hop chét cua sang ché ma c6 tim khong d6i xtmg c6 thé t6n tai & dang cac
chét ddng phan 1ap thé, nhu cac chit triét quang, cac chit ddng phan ddi anh, hodic cac

chét ddng phan khong ddi quang.

Céc chét ddng phén lap thé ciia cac hop chit c6 cac cong thirc & ddy c6 thé gébm
céc chét ddng phén cis va trans, chit ddng phan quang hoc nhu chit ddng phén dbi anh
(R) va (8S), chit ddng phan khong dbi quang, chit ddng phan hinh hoc, chat ddng phan
quay, chit ddng phén atrop, chit dong phan cdu dang, va chit ddng phan hd bién ctia
céc hop chét theo sang ché, bao gdm céc hop cht thé hién nhidu hon mét loai ddng
phén; va hdn hop clia chiing (nhu céc cdp triét quang va cap chit ddng phan khong ddi

quang).

Pham vi ciia sang ché ciing bao ham cic mubi cong axit hodc cong bazo, trong
d6 ion trai ddu c6 hoat tinh quang hoc, vi du, d-lactat hogc 1-lysin, hodc dang triét quang,

vi du, dl-tartrat hodc dl-arginin.

Khi chét triét quang bét ky két tinh, c6 thé c6 hai loai tinh thé khic nhau. Loai
thir nhét 12 hop chét triét quang (chét triét quang thue sw) dugce dé cap trén day, trong d6
mot dang tinh thé dong nhit duoc tao ra chira ca hai chét déng phan dbi anh vé6i lugng
déng mol. Loai thir hai 13 hdn hop raxemic hoic khdi két, trong d6 hai dang tinh thé

duoc tao ra véi luc,mg déng mol, mdi dang bao gém chi mét chét d(“)ng phan dbi anh.

Cac hop chét ciia sang ché c6 thé c6 ddng phan hd bién va ddng phan céu tric.
Vi dy, cac hop chét c6 thé tdn tai & vai dang tautome, gdm ca dang enol va imin, va dang
keto va enamin va cac chit ddng phan hinh hoc va cdc hdn hop cta ching. Tht c& cac
dang tautome nay déu nim trong pham vi ctia cic hop chét cia sang ché. Cac tautome
tdn tai & dang cac hdn hop ctia mot tap hop tautome trong dung dich. G dang ran, thuong

132 mot tautome chiém sé luong chi yéu. Du chi mot chét ddng phan hd bién c6 thé duoc
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mo ta, sang ché bao ham tat ca cac chat dong phan ho bién cla cac hop chat cé cac cong

thic duoc néu.

Ngoai ra, mot s6 trong s cdc hop chét ctia sang ché c6 thé tao ra cac chit ddng
phan atrop (vi dy, c4c biaryl dugc thé). Cac chit ddng phén atrop 13 cic chat ddng phan
1ap thé cAu dang ma xuit hién khi viéc quay quanh lién két don trong phan tir bi ngin
can, hodic 1am chim déng ké, do céc twong tac v& mit khong gian v6i cac phan khac cuia
phan tir va cic phin tir thay thé & ca hai diu cta lién két don 13 khong dbi xtmg. Su
chuyén héa 13n nhau gitta cc chit ddng phan atrop 1 di chdm dé cho phép tach va phan
1ap trong diéu kién dinh truéc. Rao ning lwong ddi véi qua trinh triét quang do nhiét c6
thé duoc x4c dinh su can tré vé khong gian dbi v6i sy quay tw do ctia mét hogc nhiéu

lién két tao truc khong dbi xtng.

Khi hop chét ctia sang ché chira nhém alkenyl hoic alkenylen, c6 thé c6 cc chat
ddng phéan hinh hoc cis/trans (hogc Z/E). Cac chét ddng phan cis/trans c6 thé duoc tach
bing céc k§ thuat thong thuong da biét rd dbi véi ngudi c6 hiéu biét trung binh trong

linh vyc k§ thuat nay, vi du, sic ky va két tinh phan doan.

Céc k§ thuat thong thudng dé didu ché/tach cac chit ddng phan dbi anh riéng biét
bao gbém qua trinh tdng hop bét dbi xtmg tir tién chat tinh khiét vé mit quang hoc thich
hop hozic phan giai chit triét quang (hoic cht triét quang ctia mudi hodc dén xuit) bang
cach st dung, vi du, phuong phap sic ky 16ng cao ap bit dbi xting (HPLC) hoic séc ky
siéu t6i han (SFC).

Céch khéc, chét triét quang (hoic tién chét triét quang) c6 thé dugc phan Gng véi
hop chit ¢ hoat tinh quang hoc thich hop, vi du, ruou, hoic, trong trudng hop trong d6
hop chét chira gbc axit hoic bazo, phan tmg véi axit hodc bazo nhu axit tartric hodc 1-
phenyletylamin. Hon hop khong d6i quang thu dwoc ¢ thé duge tich bang sic ky
va/hoic két tinh phan doan va mét hodc c hai chét d(“)ng phan khong d6i quang duoc
chuyén héa thanh (c4c) chit ddng phan ddi 4nh tinh khiét tvong tmg bang cac phwong
phap da biét 15 dbi v6i ngudi c6 hidu biét trung binh trong linh vue k§ thut nay.

Cac hop chat khong doi ximg cua sang ché (va tién chat khong doi ximg cua

ching) c¢6 thé thu duoc & dang giau chit ddng phan dbi anh bing cach sir dung phuong
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phap sic ky, thuong 13 HPLC, trén nhya bét dbi voi pha dong gdm c6 hydrocarbon,
thudng 13 heptan hodc hexan, chira tir isopropanol v6i lugng tir 0 dén 50%, thuong tir 2
dén 20%, va alkylamin véi luong tir 0 dén 5%, thuong 13 0,1%. Nong d6 san phim giai

hép tao ra hdn hop chét lugng cao.

Céc khdi két hoa 1ap thé c6 thé dugce tach bing cac k¥ thuat thong thudng da biét
d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay; xem, vi du,
“Stereochemistry of Organic Compounds” by E L Eliel (Wiley, New York, 1994), ndi

dung cia né duoc két hop toan bo vao diy béng cach vién dan.

D6 tinh khiét v& chit ddng phan dbi anh ctia céc hop chit duge md ta & day co
thd dugc bidu thi theo lwong du chit ddng phan ddi anh (ee - enantiomeric excess), ma
chi ra mic ma mdt mau chira mot chét ddng phén dbi anh véi lugng 16n hon so véi chét
kia. Hon hop triét quang c6 ee 1a 0%, trong khi chit ddng phan dbi anh riéng r& hoan
toan tinh khiét tinh khiét c6 ee 1a 100%. Tuong ty, d6 tinh khiét vé chit ddng phan khong
d6i quang c6 thé duoc bidu thi theo lugng du chit ddng phan khéng dbi quang (de -

diasteriomeric excess).

Séng ché ciing bao gdm ca cic hop chit duge danh diu bing ddng vi, chiing
gibng véi cac hop chét c6 mot trong sb céc cdng thitc duge néu, nhung thuc t€ mot hodc
nhiéu nguyén tir duoc thay thé bang nguyén tir c6 khéi luong nguyén ti hodc s6 khéi

khac véi khdi lugng nguyén tir hodc sb khéi thudng thdy trong tw nhién.

Céc hop chét ciia sang ché dugc danh ddu ddng vi thudng c6 thé dugc diéu ché
bing céc k¥ thuat thong thuong da biét dbi véi ngudi c6 hiéu biét trung binh vé linh vuc
nay hodc biang cic quy trinh twong tu nhu cic quy trinh dugc md ta & day béng cach sir
dung chit phan {mg danh dAu ddng vi thich hop thay cho chit phan tmg khong danh diu

duoc st dung.

Céc vi du v& cc chit ddng vi ma c6 thé dugc dua vao cic hop chét ctia sang ché
gém céc chit ddng vi cia hydro, cacbon, nito, oxy, phospho, flo va clo, nhw, nhung
khong chi gi6i han &, 2H, 3H, C, “C, 1N, 10, 10, 3'P, 2P, 3S, '¥F, va 36CL. Céc hgp
chét dugc danh du bing ddng vi nhat dinh theo sang ché, vi dy, céc hop chat ma cac
ddng vi phéng xa nhw 3H va 1C dugce két hop vao, 12 hitu dung trong céc thir nghi¢m
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phan phéi thube va/hodc chit dén mo. Cac ddng vi dugc triti héa, tic 1a °H, va cacbon-
14, tirc 13 14C, dugce dic biét wu tién do d& didu ché va phat hién. Ngoai ra, sy thé bang
dong vi ning hon nhu doteri, tirc 13 2H, c6 thé mang lai cac hiéu qua chita bénh nhét
dinh nhd d6 6n dinh chuyén héa cao hon, vi du, chu ky ban hiy in vivo ting hodc yéu
ciu v& lidu lugng gidm va, do do, c6 thé dugc wu tién trong mét sb trudng hop. Noi
chung, céc hop chét dwoc gén nhin ddng vi clia séng ché c6 thé duoc didu ché theo cac
quy trinh duoc bdc 16 trong cc So dd va/hoic trong cac Vi dy didu ché dudi day, bang
céch thay thé mot tac nhan phan tng dugc dén nhén ddng vi cho tic nhan phin Ung

khong dugc gén nhin ddng vi.

Céc hop chét theo sang ché dwgc dinh huéng d& ding trong duge phim c6 thé
duoc ding & dang san phdm tinh thé hoic vo dinh hinh, hodc hdn hop cta chiing. Chiing
¢6 thé thu duoc, vi dy, & dang banh rén, bot hoic mang bing cc phuong phap nhu két
tia, két tinh, 1am ddng khd, sy phun hodic 1am kho nh bay hoi. Viéc 1am kho nhd thn

s6 vi séng hoic tn sb vo tuyén c6 thé dugc sit dung cho muc dich ndy.
Céc st dung va cac phuong phép tri li€u

Sang ché con mo ta cac st dung va cac phuong phép tri liéu bao gom viéc cung
cAp céc hop chét ctia séng ché, hodc cac mudi duge dung cua ching, doc 1ap hodc két

hop véi cac tac nhan chita bénh khéc hodc cac tac nhan lam thuyén gidm.

Séng ché ciing mé ta phuong phap diéu tri sw phét trién té bao khong binh thuong
cho déi tuong, bao gdm viée cung cép cho dbi tugng lugng c6 tac dung chita bénh hop
chét ctia sang ché, hoic mubi duoc dung ctia né. Theo cac phuong an thuong gip, sy

phat trién t& bao khong binh thuong 12 bénh ung thu.

Séang ché cling mo ta phuong phap didu tri bénh ung thu cho dbi tugng, bao gbm
viée cung cAp cho dbi twong mot luong hop chét cta sing ché, hogc mudi duge dung
ctia né, két hop voi mot lugng tac nhan chdng ung thu khac, nhing lwgng nay cliing nhau

tao ra tc dung didu tri bénh ung thu nay.

Céc hop chét ciia sang ché gdm cac hop chat c6 cong thirc bét ky trong sO cac

cong thirc dugc mé ta & day, hodc mudi duge dung cua nd.
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Sang ché ciing mé ta phuong phap trc ché sy ting sinh t& bao ung thu cho ddi
tuong, bao gdm viée cung cdp cho ddi tuong hop cht cua sang ché, hodc mudi duoc

dung ctia né, véi lugng c6 tac dung e ché sy ting sinh t€ bao.

Séng ché ciing md ta phuong phap tc ché su xm 14n cua té bao ung thu cho d6i
tuong, bao gdm viée cung cdp cho ddi tuong hop chat clia sing ché, hodc mudi dugc

dung cta nd, véi lugng c6 tac dung e ché s xam lan cua t€ bao.

Séang ché cling mo ta phwong phép gy ra su chét t& bao theo chuong trinh & c4c
t& bao ung thu cho dbi twong, bao gdm viée cung chp cho dbi tuong hop chét cta sang
ché, hoic muéi dugc dung cia n6, v6i lugng cb tic dung giy ra sy chét t€ bao theo
chuong trinh.

Theo céc phuong 4n thudng gip vé cic phuong phap dugc néu & déy, sy phat
trién té bao khong binh thuong 13 bénh ung thu c6 dic trung 12 ¢6 su sao chép hodc biéu
hién qua mac cia CCNE1 va/hodc CCNE2. Theo mot s6 phwong 4n vé cac phuong phép
duogc néu & day, ddi twong duoc x4c dinh 13 mic bénh ung thu c¢6 dic trung 13 ¢6 sy sao

chép hodc biéu hién qua mic ctia CCNE1 va/hoic CCNE2.

Theo céc phuong 4n thudng gip vé cic phuong phap dugc néu & ddy, sy phat
trién té bao khong binh thuong 13 bénh ung thu, trong d6 bénh ung thu ndy duoc chon
tir nhém gdm c6 bénh ung thu vii, bénh ung thu budng trimg, bénh ung thu bang quang,
bénh ung thu tr cung, bénh ung thu tuyén tién liét, bénh ung thu phdi (gdbm NSCLC,
SCLC, bénh ung thu tuyén hoic canxinom té bao vay), bénh ung thu thuc quéan, bénh
ung thu dau va cb, bénh ung thu tryc trang, bénh ung thu thén (gém ca RCC), bénh ung
thu gan (gdm ca HCC), bénh ung thu tuy, bénh ung thu da day va bénh ung thur tuyén
giap. Theo c4c phuong 4n khac vé c4c phuong phép dugc néu & ddy, bénh ung thu duoc
chon tir nhém gdm cé bénh ung thw vi, bénh ung thu budng trimg, bénh ung thu bang
quang, bénh ung thu tir cung, bénh ung thu tuyén tidn liét, bénh ung thu phéi, bénh ung
thu thuc quén, bénh ung thu gan, bénh ung thw tuy va bénh ung thu da day. Theo mét
s6 phuong an nhur vay, bénh ung thu ¢ dic trung 1a c6 su sao chép hodc biéu hién qua

murc cia CCNE1 va/hodac CCNE2.

Theo mdt s6 phuong 4n, bénh ung thu duge chon tir nhém gdm c6 bénh ung thu
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vii va bénh ung thu budng trimg. Theo mdt s6 phuong 4n nhu vay, bénh ung thur 12 bénh
ung thu v hodc bénh ung thu budng trimg c6 dic trung 13 c6 sy sao chép hodc biéu hién
qua muc cia CCNE1 va/hodc CCNE2. Theo mdt s6 phuong an nhu vay, bénh ung thu
12 (a) bénh ung thu vi hodc bénh ung thu budng trimg; (b) c¢6 dic trung 13 c6 su sao
chép hoic biéu hién qua mirc xyclin E1 (CCNE1) hoic xyclin E2 (CCNE2); hodc (c) ca
(a) va (b).

Theo mdt s& phuong 4n, bénh ung thu 1 bénh ung thu budng trimg. Theo mdt sb
phuong 4n nhu vay, bénh ung thu budng trimg c6 dic trung 13 c6 su sao chép hodc biéu

hién qua mirc cia CCNE1 va/hodc CCNE2.

Theo cac phuong an khéc, bénh ung thu 1a bénh ung thu vu, gbm, vi du, bénh
ung thu v duong tinh ER/dwong tinh HR, bénh ung thu vi 4m tinh HER2; bénh ung
thu vi duong tinh ER/duong tinh HR, bénh ung thu v duong tinh HER2; bénh ung thu
vii ¢4 bo ba thy thé 4m tinh (TNBC); ho#ic bénh ung thu vii viém. Theo mét sb phuong
an, bénh ung thu va 13 bénh ung thu vi khing ndi tiét, bénh ung thu va khéang
trastuzumab, hogic bénh ung thu va c6 tinh khang tp nhi€m hogc khang tir du d6i voi
su tc ché CDK4/CDK6. Theo mot ) phuong an, bénh ung thu vii 13 bénh ung thu va
di cn hodc méi di can. Theo mdt s6 phuong 4n trong s6 mdi phuong 4n néu trén, bénh
ung thu vi c6 dic trung 13 c6 su sao chép hodc biéu hién qua muc cia CCNE1 va/hodc
CCNE2.

Theo mdt sb phwong 4n, hop chét cua sang ché dugc cung cép & dang liéu phap
budc mot. Theo cac phuong én khéc, hop chét cua sang ché duoc cung cip ¢ dang liéu
phép budc hai (hodc budce sau nita). Theo mot s6 phuong 4n, hop chét cua sang ché duogc
cung cip & dang liéu phip budce hai (hodc budc sau nita) sau khi didu tri bing tac nhan
chita bénh noi tiét va/hoic chét tic ché CDK4/CDK6. Theo mdt s& phuong 4n, hop chét
ctia sang ché dugc cung cép & dang liéu phép budc hai (hodc bude sau nita) sau khi didu
tri bing téc nhan chita bénh ndi tiét. Theo mot s& phuong dn, hop chét cla sang ché
duoce cung cip & dang lidu phap budc hai (hodc bude sau nita) sau khi diéu tri bang chét
ttc ché CDK4/CDKS6. Theo mdt sé phuong 4n, hop chit ctia sang ché dugc cung cép &
dang liéu phap budc hai (hodc budc sau nita) sau khi diéu tri bing mot hodc nhiéu ché

d6 hoa tri liéu, vi du, gbm céc tic nhan taxan hodc platin. Theo mot s6 phuong 4n, hop
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chét cua sang ché duoc cung cAp & dang liéu phap budc hai (hodc bude sau nita) sau khi
didu tri bing céc tic nhan huéng dich HER2, vi duy, trastuzumab. Thuit ngit "lugng co
tac dung chita bénh", nhu duoc sir dung & day, dung dé chi lugng hop chét dugc ding
ma s€ lam gidm dén mdt chimg muc nhét dinh mot hosic nhiéu triéu chimg cua rdi loan
duoc didu tri. V& didu tri bénh ung thu, lugng c6 téc dung chita bénh dugc ding dé chi
lugng ma c6 tac dung (1) lam gidm kich thude khéi u, (2) trc ché (tirc 13, 1dm chdm &
mot mitc do ndo d6, t5t hon néu lam dimg hén) su di can khéi u, (3) e ché & mot mtre
d6 ndo d6 (tic 13, lam chdm & mot mirc do nao do, t5t hon néu lam dimg hén) su phat
trién ctia khéi u hodc sw xAm l4n cia khéi u, va/hodc (4) gidm nhe dén mo6t mirc d6 nao
dé6 (hodc t8t hon néu loai trir) mot hodc nhidu d4u hiéu hoic triéu chimg di kém v6i bénh

ung thu.

Nhu duge st dung & day, "dbi tuong" duge dung dé chi nguoi hodc dong vat.

Theo mot sb phuong an dugc wu tién, d6i twong 13 ngudi.

Thuat ngt “didu tri”, nhu dugc sit dung & déy, trir khi dugc chi ra khac di, c6
nghia 13 1am déo nguoc, lam thuyén gidm, e ché sy phat trién cta, hodc phong nglra rbi
loan hojc tinh trang bénh Iy ma thudt ngit nay ap dung, hodc mot hodc nhiéu triéu chimg
cua rdi loan hoic tinh trang nhu vay. Thudt ngit "viée diéu tri”, nhu dugc sir dung o day,
trir khi duoc chi ra khac, dugc dung d8 chi hanh dong diéu tri theo nghia “diéu tri” duoc
dinh nghia ngay trén day. Thuat ngt “diéu tri” con bao ham viéc didu tri hd trg sau phiu

thuat va trude phau thuét cho d6i tuong.

Céc thuat ngit “su phat trién té bao khong binh thuong” va “rdi loan ting sinh

qua muc” dugce sir dung thay thé nhau trong don.

“Tinh trang phat trién bt thudng ctia t& bao”, nhw dugc sir dung & day, trir khi
dugc chi ra theo cach khéc, duge dung dé chi su phat trién cta té bao ma khong theo
céc co ché didu tiét binh thudng (vi du, khong c6 su tc ché tiép xic). Sw phat trién té
bao khong binh thudng c6 thé 1anh tinh (khong phai ung thu), hodc 4c tinh (ung thw).

Sy phat trién té bao khong binh thudng gbm su phat trién khong binh thudng cia:
(1) cée t& bao khéi u (cac khdi u) ma biéu hién CDK2 ¢ muc cao; (2) cac khéi u ma ting

sinh do su hoat héa CDK2 bét thudng; (3) cac khdi u c6 dic trung 14 c6 su sao chép

-94-



32606

hoc biéu hién qua mic ctia CCNE1 va/hoic CCNE2; va (4) cac khéi u khéng cac liéu
phap ndi tiét, cac chat d6i khang HER2 hoic sy rc ché CDK4/6.

Thuét ngit “tdc nhan chéng ung thu khac”, nhu duge st dung & day, duge ding
dé chi mdt hogic nhidu tic nhan chita bénh bit k¥, khac hop chét ctia sing ché, ma dugc
str dung hoic ¢6 thé duogc st dung trong didu tri bénh ung thu, nhu cdc tic nhan thudc
céc nhém sau: cac chét e ché gian phén, cac tic nhéan alkyl héa, cac chit chéng chuyén
hoa, cc chit khang sinh chéng khdi u, céc chit tic ché topoisomeraza I va II, cac alkaloit
thue vat, cac tc nhan hocmon va cc chét dbi khang, cic chét trc yéu yéu t6 sinh truong,
chiéu xa, cac chit trc ché cac protein tyrosin kinaza va/hoic céc serin/threonin kinaza,
cac chat trc ché chu trinh té, cic chét cai bién d4p tmg sinh hoc, céc chét trc ché enzym,
céc oligonucleotit hosic din xuét cua oligonucleotit d8i nghia, cic chit doc té bao, vi

céc tac nhan mién dich ung thur.

Nhu duoc st dung & ddy “bénh ung thu” dugc ding dé chi khdi u hodc su phét
trién x4m 14n va/hodc 4c tinh bit ky do su phat trién té bao khong binh thuong giy ra.
Bénh ung thu gdm c4c khdi u rin duoc néu tén theo loai té bao tao ra chiing, bénh ung
thu mau, ty xuong, hodc hé bach huyét. Céc vi du v& cac khéi urdn gém cac sacOm va
céc canxinom. Céc bénh ung thw mau gdm, nhung khong chi gi6i han &, bénh bach cau,
u bach huyét va u tiy. Bénh ung thw con gdm bénh ung thu nguyén phat that bit ngudn
tir mot vi tri cu thé trong co thé, bénh ung thu di ¢in ma lan truyén tir noi né phét sinh
dén céc phin khac cia co thé, bénh tai phat tir bénh ung thu nguyén phat ban ddu sau
khi thuyén gidm, va bénh ung thu nguyén phét thr hai ma 1a mot bénh ung thu nguyén
phét méi & mot ngudi ¢b tién sir mic bénh ung thu trude thude loai khic véi bénh ung

thu sau.

Theo mot sb phuong 4n vé cic phuong phap duge néu & day, bénh ung thu duoc
chon tir nhém gdm c6 bénh ung thu v, bénh ung thu budng trimg, bénh ung thur bang
quang, bénh ung thu tir cung, bénh ung thu tuyén tién liét, bénh ung thur phéi, bénh ung
thu thuc quan, bénh ung thu gan, bénh ung thu tuy va bénh ung thu da day. Theo mdt
s6 phuong 4n nhu véy, bénh ung thu ¢ dic trung 13 ¢6 su sao chép hodc biéu hién qué
murc cua CCNE1 va/hoac CCNE2.
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Ché d6 va dang lidu lugng

Viéc cung cip céc hop chit ciia sang ché c6 thé dugce thuc hién theo phuong phap
bét ky c6 kha ning phan phdi céc hop chit dén vi tri tic dong. Cac phwong phép ndy
gbém ding dudng miéng, trong t4 tring, tiém truyén ngodi duong tidéu héa (gbm trong

tinh mach, dudi da, trong co, trong mach hodc truyén), cuc bo, va truc trang.

Ché d lidu c6 thé dugc didu chinh dé mang lai d4p tmg mong mubn t6i wu. Vi
du, liéu bolus don c6 thé dugc st dung, mot s6 1idu chia nhé c6 thé duge sit dung theo
thoi gian hodc lidu ¢6 thé duoc giam hoic ting timg phan khi dugc chi dinh trong tinh
hubng diéu tri khin cip. Dic biét c6 loi khi bao ché céc ché phim géc thanh dang don
vi lidu dé d& sur dung va ddng nhét v& lidu lugng. Dang don vi lidu nhu duogc st dung &
day dung d& chi cac don vi riéng biét theo cach tu nhién thich hop & dang liéu lugng
don vi cho d6i twong dong vat c6 v cin duoc didu tri; m&i mdt don vi chira mot lugng
xé4c dinh truée hoat chit duoc tinh todn dé tao ra tac dung diéu tri mong mudn két hop
v6i chit mang dugc dung cin thiét. Mb ta v& cac dang don vi lidu theo séng ché duoc
tuyén bd bdi va phu thudc tryc tiép vao (a) dic tinh duy nhét ctia tic nhan héa tri lidu va
tac dung diéu tri hoic phong ngira cu thé can dat duogc, va (b) cac han ché vbn c6 d3 bibt

ctia hop chit dé dung 1am hop chét c¢6 hoat tinh dé diéu trj cho cic c4 nhan mén cam.

Do d6, ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat ndy s&, trén co s&
ndi dung duoc néu ¢ day, théy rang ché d6 lidu luong va lidu luong duge diéu chinh
theo cac phwong phép da biét rd trong linh vuc chita bénh. Tic 13 lidu Iwong t6i da c6
thé dung nap ¢6 thé dwoc x4c dinh d& dang, va luong hitu hiéu tao ra tic dung chita bénh
nhan biét duge cho bénh nhan cling c6 thé dugc x4c dinh, theo nhiing yéu cau v& thoi
gian cung cAp mdi tac nhan dé tao ra tic dung chita bénh nhan biét dugc cho bénh nhén.
Theo d6, trong khi mot s6 ché d6 cung cip va lidu lugng nhit dinh dwugc néu lam vi du
& day, cac vi du ndy khong 1am gii han pham vi cia ché d9 cung chp va lidu lugng ma

¢6 thé duge cung cip cho bénh nhan khi thyc hién sang ché.

Can luu ¥ ring céc gid tri lidu lugng c6 thé thay ddi theo loai va mirc d6 nghiém
trong cuia tinh trang bénh can lam thuyén giam, va c6 thé bao gdm liéu don hoc lidu da.

Ciing can phai hidu ring dbi v6i mdi ddi tugng cu thé, ché do licu ddc trung can phai
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duge diéu chinh theo thoi gian tity thudc vao nhu cAu c4 nhan va quyét dinh chuyén mén
cuia ngudi cho st dung hodc giam sat viéc sir dung ché phim, va khoang lidu lwong néu
trong ban md ta nay chi nhdm muc dich vi du va khéng nhim giéi han pham vi hoic
thue tidn ciia ché phim duoc bao hd. Vi du, cac lidu c6 thé dugc diéu chinh dua trén cic
thong s duoc dong hodc dugce luc, ma c6 thé bao gdm céc hiéu qua 1am sang nhu higu
qua giy ddc vi/hoic cac gid tri phong thi nghiém. Do d6, pham vi cua sang ché bao ham
c4 ché db ting liéu lvong & mdi bénh nhan theo su x4c dinh ctia ngudi c6 hiéu biét trung
binh trong linh vuc k§ thuit ndy. Viéc xac dinh ché do liu va lidu luong thich hop dé
cung cAp tac nhan héa tri lidu 1a da biét r5 trong linh vuc k¥ thuit ndy va ngudi co hiéu
biét trung binh trong linh vyc k§ thuat nay s& biét x4c dinh trén co s& thong tin duge néu

o day.

Lugng hop chét cua sang ché dugc ding phu thude vao d6i twong dugc didu tri,
d6 nang cua ching 161 loan hoic tinh trang, ty 1& dung, viéc dung hop chét va su can
nhic ciia bac st ké don. Tuy nhién, liéu ding hidu qua 1a trong khoang tir 0,001 dén
khoang 100 mg trén kg thé trong trén ngdy, wu tién 13 khoang 1 dén khoang 35
mg/kg/ngay, & dang lidu don hodc lidu chia nhé. Pbi véi ngudi 70 kg, lwong dung c6
thé dén khoang 0,05 dn khoang 7 g/ngay, wu tién 12 khoang 0,1 dén khoang 2,5 g/ngay.
Trong mot sb trudng hop, mirc lidu dudi gi6i han dudi ctia khoang lidu trén dy c6 thé
d3 qua du, trong khi trong cac trudng hop khac, lidu 16n hon van ¢6 thé duoc sir dung
ma khong gay ra bét ky tic dung phu c6 hai nao, mi2n 12 lifu 16n hon nay trude hét dugc

chia thanh vai lifu nhé dé ding trong ngay.
Dang bao ché va dudng ding

Nhu duogc st dung ¢ day, "chit mang dugc dung" dugc ding dé chi chit mang
hodc chét pha lodng ma khong gay kich thich dang ké dén co quan cia co thé va khong
lam mét hoat tinh sinh hoc va c4c tinh chét ctia hop chit duoc dung.

Chéit mang duoc dung c6 thé chira chit mang duoc dung hodc ta dugc thong
thuong. Viéc lua chon chit mang vd/hoic t4 dugc s& tuy thudc vao nhidu yéu t6 nhu
phuong thirc ding cu thé, tac dung cua chit mang hoic ta dugc dén d6 hoa tan va do

bén 6n dinh, va ban chat cta dang li€u.
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Céc chit mang duogc dung thich hop gdm chét pha lodng tro hodc chét don, nudc
va cic dung méi hitu co khac nhau (nhu cdc hydrat va céc solvat). Dugc phim c6 thé,
néu mubn, chira cac thanh phﬁn bd sung nhu chét tao huong, chit két dinh, t4 dugc va
c4c chét twong tu. Do d6, d6i véi viée dung qua dudong miéng, vién nén chira cac té duge
khac nhau, nhu axit xitric c¢6 thé dugc st dung cing vdi cac chét gay rd khac nhau nhu
tinh bot, axit alginic va mot s6 silicat phirc va véi cac tdc nhin két dinh nhu sucroza,
gelatin va acacia. Céc vi du, nhung khong chi gi6i han ¢, vé céc ta dugc gbdm canxi
cacbonat, canxi phosphat, c4c loai tinh bt va dudng khac nhau, cac dAn xuét xeluloza,
gelatin, cc dau thuc vat va cc polyetylen glycol. Ngoai ra, cac chét 1am tron nhu magie
stearat, natri lauryl sulfat va bdt talc ciing thudng duge ding cho myc dich bao ché vién
nén. Céc ché phim rin thudc loai twong tu cling c6 thé dwgc ding & dang vién nang
gelatin cung va mém. Do d6, céc vi du khong giéi han vé& céc vat lidu bao gdm lactoza
hodc dudng sita va cac polyetylen glycol khdi lugng phan tir cao. Dbi v6i cdn ngot hodc
huyén phi nuéc ding dudng miéng, hop chét hoat tinh trong chiing c6 thé dugc két hop
véi céc chat tao huong va tao ngot khéac nhau, chit mau hodc chit nhudém mau va, néu
mudn, chét tao nhil hoic chét tao huyén phti, cing véi céc chét pha logng nhu nudc,

etanol, propylen glycol, glyxerin, hodc cac t5 hop ctia chiing.

Duoc phém c6 thé, vi du, & dang thich hop dung dudng miéng nhu vién nén, vién
nang, vién tron, bdt, ché phim gidi phong kéo dai, dung dich, huyén phi, ding tiém
truyén ngodi dudng tiéu héa thi nhu dung dich v6 trang, huyén ph hogc nhil twong,

dung cuc bd thi nhu thudc m& hoic kem hodc dung tryc trang thi nhu thubc dan.

Vi du vé céc dang dung ngoai duong tiéu hoéa gdm dung dich hogc huyén phtt
chira hop chét hoat tinh & dang dung dich nu6c v trung, vi dy, dung dich nuéc propylen
glycol hodc dextroza. Céc dang lidu lugng nhu vay c6 thé duge dém thich hop, néu

muon.

Dugc phim ndy c6 thé & dang liéu don vi thich hop @& ding mot 14n cung clp

lidu luong chinh x4c.

Céc dugc phim thich hop d8& phan phdi cac hop chit theo sang ché va phuong

phap bao ché ching s& rd rang dbi v6i ngudi ¢6 hiéu biét trung binh vé linh vyc nay.
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Céc dugce phdm nhu vy va cc phuong phép bao ché ching c6 thé xem trong, vi dy,
‘Remington’s Pharmaceutical Sciences’, 19th Edition (Mack Publishing Company,

1995), ndi dung ctia né dugc két hop toan bd vao day bang céch vién din.

Céc hop chét cua sang ché c6 thé duge ding qua dudng miéng. Viéc dung qua
dudng miéng c6 thé gdm nuét, sao cho hop chét di vao 6ng da day ruét, hodc viéc dung
trong ma hodc dudi ludi céd thé duoc thuc hién, nhd d6 hop chét di vao méu truc tiép tir

miéng.

Céc dang bio ché thich hop d& ding dudng miéng bao gdm céc dang bao ché rdn
nhu vién nén, vién nang chira hat, cac chét 16ng, hoic bot, vién ngdm (bao gdm vién
ngdm c6 nap chit 16ng), vién nhai, hé nhiéu hat va hat nano, gel, dung dich rén, liposom,

mang (gdm cé cht bdm dinh niém mac), trimg, cic dang bao ché dé phun va dang léng.

Céc dang bao ché 1ong bao gdm huyén phtl, dung dich, xi 6 va con ngot. Céc
dang bio ché nhw vay c6 thé dugc st dung 1am chit don trong vién nang mém hoic rin
va thudong chira chit mang, vi du, nuéc, etanol, polyetylen glycol, propylen glycol,
metylxenluloza, hodc dau thich hop, va mot hodc nhidu chét nhii héa vd/hoic chét tao
huyén phi. Cac dang bao ché 16ng cling c6 thd duge bao ché bang cach hoan nguyén

chat ran, vi du, tr tdi chira.

Céc hop chit cia sang ché cfing 6 thé duge st dung dudi dang lidu hoa tan
nhanh, phan r3 nhanh nhu cac dang duoc mé ta trong Expert Opinion in Therapeutic
Patents, 11 (6), 981-986 by Liang and Chen (2001), ndi dung ctia né dugc két hop toan

b6 vao diy bang cach vién dan.

Déi v6i céc dang lidu vién nén, tiy thude vao lidu, thude c6 thé chiém tir 1%
trong lugng dén 80% trong luong cta dang 1idu, phd bién hon 13 tr 5% trong lugng dén
60% trong luong cta dang lidu. Ngoai thude, cac vién nén thudong chira chét gy ra. Vi
du v& céc chét gay 1d bao gdm tinh bot natri glycolat, natri carboxymetyl xenluloza,
canxi carboxymetyl xenluloza, croscarmelloza natri, crospovidon, polyvinylpyrolidon,
metyl xenluloza, xenluloza vi tinh thé, hydroxypropyl xenluloza dugc thé alkyl thap,

tinh bdt, tinh bdt dugc tién gelatin héa va natri alginat. Néi chung, chét gay ri s& chiém

-90-



32606

luong tir 1% trong lugng dé&n 25% trong lwong, ot hon 13 tir khodng 5% trong luong

dén khoang 20% trong lugng cua dang liéu.

Chét két dinh thudong ding dé tao ra tinh chit ¢ két ctia dang bao ché vién nén.
Céc chét két dinh thich hop bao gém xenluloza vi tinh thé, gelatin, dudng, polyetylen
glycol, gdm ti nhién va gdm téng hop, polyvinylpyrolidon, tinh bot tién gelatin héa,
hydroxypropyl xenluloza va hydroxypropyl metylxenluloza. Céc vién nén cling c6 thé
chtra chit pha lofing, nhu lactoza (monohydrat, monohydrat siy phun khan va tuong ty),
manitol, xylitol, dextroza, sucroza, sorbitol, xenluloza vi tinh thé, tinh b6t va canxi

phosphat dihydrat dibazo.

C4c vién nén ciing c6 thé ty ¥ chira chit hoat dong bé mit, nhu natri lauryl sulfat
va polysorbat 80, va chét gay trugt nhu silicon dioxit va bdt talc. Néu c¢6 mit, cic chit
¢6 hoat tinh bé mit thuong chiém lugng tir 0,2% trong luong dén 5% trong luong vién
nén, va cac chit gy trugt thuong chiém tir 0,2% trong luong dén 1% trong lugng vién

nén.

Céc vién nén ciing thudng chira chit 1am tron nhu magie stearat, canxi stearat,
k&m stearat, natri stearyl fumarat, va hdn hgp cia magie stearat va natri lauryl sulphat.
N6i chung, cac chit 1am tron ¢6 mit véi lugng nam trong khoang tir 0,25% trong luong

dén 10% trong luong, uu tién 13 tr 0,5% trong luong dén 3% trong lugng vién nén.

Céc thanh phin thong thudng khac bao gdm chét chéng oxy héa, chit tao mau,

chét tao huong, chit bao quan va chét che vi.

Céc vién nén 14y 1am vi du c6 chira thudc véi lugng 1én t6i khodng 80% trong
luong, chét két dinh véi lugng tir khoang 10% trong lugng dén khoang 90% trong lugng,
chét pha loging véi lugng tir khoang 0% trong lwong dén khoang 85% trong luong, chét
gy rd voi lugng tir khoang 2% trong luong dén khoang 10% trong lugng, va chét 1am

tron vé6i luong tir khoang 0,25% trong luong dén khoang 10% trong luong.

Hon hop vién nén c6 thé duogc ép truc ti€p hodc bang truc ldn dé tao ra vién nén.
Theo cach khéc, hdn hop vién nén hodc cac phan cla hdn hop c6 the dugc nghién udt

nghién khd hodc nghién néng chay két déng nong chay, hodc ép dun trude khi tao vién
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nén. Dang bao ché cudi cing ¢6 thé gom mot hodc nhicu 16p va c6 thé dugc bao hodc

khong dugc bao; hodc dugce bao nang.

Dang bao ché vién nén duogc thao ludn chi tiét trong “Pharmaceutical Dosage
Forms: Tablets, Vol. 17, by H. Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y.,
1980 (ISBN 0-8247-6918-X), ndi dung ctia n6é dugc két hop toan bd vao day bang cach

vién dén.

Céc dang bao ché rin dé ding duong miéng cé thé dugc bao ché dé giai phong
ttre thoi va/hodic giai phéng ¢ diéu chinh. Cac dang bio ché giai phéng c6 diéu chinh
gbm giai phéng chim, gidi phéng kéo dai, giai phong theo nhip, giai phéng cé kiém
soat, giai phong hudng dich va giai phéng theo chuong trinh.

Céc dang bao ché giai phong c6 didu chinh thich hgp dugc md ta trong Patent
M5 s6 6,106,864. Chi tiét vé& cac cong nghé giai phong thich hop khic nhu cac thé phan
tan cao niang va cdc hat thdm thdu va dugc bao co thé xem trong Pharmaceutical
Technology Online, 25(2), 114 (2001). Viéc sir dung gém nhai d& giai phéng c6 kiém
soat dugc mo ta trong WO 00/35298. Noi dung céc tai liéu nay duoc két hop toan bd

vao day bang cach vién dan.
Str dung ngoai dudng ti€u hoa

Céc hop chét theo sang ché c6 thé dugc ding truc tiép vao dong mau, vao co,
hodc vao co quan bén trong. Cac cach thich hop dé dung ngoai dudng tiéu hoa gdm ding
trong tinh mach, trong ddng mach, trong phic mac, trong tily mac, trong tm thit, trong
niéu dao, trong xuong tc, trong hdp so, trong co va dudi da. Cac dung cu thich hop dé
ding ngoai dudng tiéu héa gdm cic bom kim tiém (gdm bom tiém vi kim), cic bom

tiém khong c6 miii kim va cac k¥ thuat truyén.

Céc dang bao ché ding ngoai dudng tiéu héa thuong 12 dung dich nuwéc ma cé
thé chira cac t4 dugc nhu mubi, carbohydrat va chit dém (tét hon 12 dén d6 pH tir 3 dén
9), nhung dbi v6i mot s6 tmg dung, chiing c¢6 thé dugc bao ché thich hop hon duéi dang
dung dich v6 tring khong chira nuéc hodc dang khan dé ding két hop véi chat dan nhu
thich hgp nhu nude vo tring khong chira chét gay sét.
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Viéc bao ché cac dang bao ché ding ngodi dudng tiéu héa trong diéu kién vo
tring, vi dy, bang cach dong kho, c6 thé d& dang thuc hién duoc bing céc k¥ thuat dugce

chuin ma nguoi ¢6 hiéu biét trung binh vé linh vuc nay da biét.

Db tan ctia cac hop chét cua sang ché duoc stt dung trong bio ché dung dich ding
theo dudng ngoai dudng tidu héa c6 thé duoc tang 1én boi vise ding céc k¥ thuat phéi

ché thich hop, nhu két hop céc tc nhan lam ting @6 tan.

Céc dang bio ché dé& ding ngoai dudng tiéu hoéa cb thé duoc bao ché dé giai
phéng tirc thdi va/hodc gidi phéng c6 diéu chinh. Céc dang bao ché giai phéng c6 diéu
chinh gbém giai phéng cham, giai phéng kéo dai, gidi phong theo nhip, gidi phong cé
kiém so4t, giai phéng huéng dich va gidi phong theo chwong trinh. Do d6, cic hop chit
theo sang ché c6 thé duoc bao ché duéi dang rin, ban rén, hodc dang 16ng sol-gel thusn
nghich d& sir dung dudi dang dang chira dugc cdy vao dé giai phong hoat chét c6 diéu
chinh. Cac vi du vé cac dang bao ché nhu vay gém cac stent dugc boc thudc va céc vi
cdu PGLA.

Céc hop chit theo sang ché ciing c6 thé duoc dung khu tri trén da hodc niém
mac, nghia 13 ding & da hodc qua da. Céc dang bao ché dién hinh nhim muc dich nay
gdm cac gel, cac hydrogel, cac thudc xtrc, cac dung dich, cac kem, cac thubec md, céc
bot réc, cac dd bing bo, cac dang bot, cac dang phim, cac miéng dan 1én da, cac tAm
d4p, cac dang cdy, cac dang xbp, cac dang soi, cac dang bing va cac dang vi nhii tuong.
Céc liposom ciing c6 thé duge sir dung. Céc chit mang dién hinh gdm ruou, nuéc, dau
khoang, vazolin 16ng, vazolin tréng, glyxerin, polyetylen glycol va propylen glycol.
Ciing c6 thé bao gdm chét ting cudng kha ning xuyén thdm; xem, vi du, J Pharm Sci,
88 (10), 955-958 by Finnin and Morgan (October 1999). Cic cach khéc dé dung khu tr
bao gdm phan phbi bing phuong phap dién chuyén, dién chuyén ion, phuong phép
chuyén bing siéu 4m, kim 4m va vi kim hogc tiém khong ding kim (vi du, Powderject™,
Bioj ect™, v.v.). Noi dung céc tai lidu ndy dugc két hop toan bo vao day bang cach vién

dan.

Céc dang bao ché dé ding khu trii c6 thé dugc bao ché dé giai phong tirc thoi
va/hodc gidi phéng co didu chinh. Cac dang bao ché giai phéng c6 didu chinh gdm giai
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phéng cham, gidi phong kéo dai, gidi phong theo nhip, gidi phong co kiém soat, giai
phéng huéng dich va giai phong theo chuwong trinh.

Céc hop chét ctia sang ché ciing c6 thé dugc ding trong miii hodc bang céch hit,
thuong dudi dang bot khd (don doc; dudi dang hdn hop, vi du, trong hdn hop khd véi
lactoza; hodc dudi dang hat thanh phan hdn hop, vi du, dugc trdn véi cac phospholipit,
nhu phosphatidylcholin) tir dng hit bot khd hoic dudi dang phun sol khi tir dd chira c6
4p, bom, éng phun, may phun (t5t hon 13 méy phun st dung dién thily dong luc dé tao
ra swong min), hoic mdy khi dung, cing hodc khong ciing véi viéc sir dung chit day
thich hop, nhur 1,1,1,2-tetrafloetan hodc 1,1,1,2,3,3,3-heptaflopropan. Pé str dung trong
miii, bot c6 thé chia chit két dinh sinh hoc, vi du, chitosan ho#c xyclodextrin.

Db chira c6 ap, bom, 6ng phun, may phun hodc may khi dung chira dung dich
hozc hdn dich cta (cac) hop chét theo sang ché, chira, vi du, etanol, etanol trong nuéc,
hotic chit khac thich hop dé phan tan, hoa tan, hogc giai phéng kéo dai hoat chét, (cac)
chét ddy 1am dung mdi va chat hoat dong bé mit tity ¥, nhu sorbitan trioleat, axit oleic,

hodc axit oligolactic.

' Tru6c khi ding & dang bao ché bot khd hogc hdn dich, san phdm thube duge
micron héa dén kich ¢ thich hop d& phan phdi bang céch hit (thudng nho hon 5
micromet). Viéc niy c6 thé thyc hién dugc bang phuong phap nghién nho bt ky thich
hop, nghién phun xoén, nghién phun tAng s6i, xit 1y bang chat 1ong siéu t6i han dé tao

ra hat nano, dong hoa cao 4p, hodc say phun.

Vién nang (tao ra ti, vi du, gelatin hodac HPMC), vi va bng dé dung trong dung
cu hit hodc bom c6 thd dugc bao ché dé chira hdn hop bdt cta hop chét theo sang ché,
bd nén thich hop nhu lactoza hodc tinh bdt va chét thay dbi hiéu ning nhu I-leuxin,
manitol, hodc magie stearat. Lactozac co thé khan hoic & dang monohydrat, t6t hon 13
& dang monohydrat. Cac t4 dugc thich hop khac bao gbm dextran, glucoza, maltoza,

sorbitol, xylitol, fructoza, sucroza va trehaloza.

Dang bao ché dung dich thich hop dé ding trong may phun bang cach st dung
thuy dién dong luc dé tao ra swong min c6 thé chira tir 1pg dén 20mg hop chét theo sang
ché mdi 14n phat dong va thé tich phat dong c6 thé thay doi tir 1uL dén 100pL. Dang
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bao ché dién hinh chira hop chat ctia séng ché, propylen glycol, nuéc vd trung, etanol
va natri clorua. C4c dung mdi khac c6 thé dugc ding thay cho propylen glycol bao gbm

glyxerol va polyetylen glycol.

Céc chét tao hwong thich hop, nhu menthol va levomenthol, hodc chét 1am ngot,
nhu sacarin hoic sacarin natri, ¢6 thé dugc bd sung vio cac dang bao ché theo sang ché

duge du dinh dé hit/dung trong mii.

Céc dang bao ché dé hit/ding trong miii c6 thé dugc bio ché dé giai phong tirc
thoi va/hodc giai ﬁhbng c6 didu chinh bang cach st dung, vi du, axit
poly(DL-lactic-coglycolic (PGLA - poly(DL-lactic-coglycolic acid). Céc dang bao ché
giai phong c6 diéu chinh gdm giai phong chim, giai phong kéo dai, giai phong theo
nhip, giai phéng co kiém soét, giai phéng hudng dich va giai phong theo chuong trinh.

Trong trudng hgp may x6ng bot kho va sol khi, don vi lidu luong duoc x4c dinh
bing van phén phdi mét lugng duge duogc dinh lidu. Céc dang bao ché giai phéng c6
didu chinh gdm giai phéng cham, gidi phong kéo dai, giai phéng theo nhip, gidi phong
¢6 kiém soét, giai phong huéng dich va giai phong theo chwong trinh. Liéu hing ngay
toan phé*m ¢4 thé duoc st dung theo liéu don hoic, phé bién hon, duéi dang cac liéu chia

nho dung trong ngay.

Céc hop chét clia séng ché c6 thé duoc dung qua tryc trang hodc qua dm dao, vi
du, duéi dang vién thubc dan, vién dit phu khoa hoic dang, thubc thut. Bo cacao 1a chit
nén thudc dan truyén thong, nhung cac chit khéc ciing c6 thé dugc st dung néu phu

hop.

Céc dang bao ché dé dimg theo dudng tryc trang/am dao ¢6 thé dugc bao ché dé
giai phong tic thoi va/hodc giai phong co didu chinh. Céc dang bao ché giai phong c6
didu chinh gbm giai phéng cham, gidi phong kéo dai, gidi phong theo nhip, giai phong

6 kiém soat, giai phong huéng dich va giai phong theo chuong trinh.

Céc hop chét ciia sang ché ciing c6 thé duge ding trye tiép vao mét hodc tai,
thuong ¢ dang thudc nhé giot hdn dich d micron héa hodc dung dich trong nude mudi

déng truong, da diéu chinh d pH v6 trang. Céc dang bao ché khéc thich hgp dung cho
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mét va tai gdbm céc thubc md, vién cdy c6 thé phan huy sinh hoc (vi dy, céc dang bot
x6p gel, colagen hép thu dugc) va vién ciy khong thé phan hity sinh hoc (vi du silicon),
vién nhén, thiu kinh va cac hé hat hoic nang, nhu cic niosom hodc liposom. Polyme
nhur axit polyacrylic lién két ngang, rugu polyvinylic, axit hyaluronic, polyme xenluloza,
vi du, hydroxypropylmetylxenluloza, hydroxyetylxenluloza, hodc metyl xenluloza, hodc
polyme heteropolysacarit, vi du, gom gelan, c6 thé dugc két hop ciing v6i chit bao quan,
nhu benzalkoni clorua. Cic dang bao ché nay ciing c6 thé duoc phan phbi bang cach

dién chuyén ion.

Céc dang bao ché d& dung theo dudng mét/tai c6 thé dugc bao ché dé giai phong
tire thoi va/hodc giai phong ¢ diéu chinh. Cc dang bao ché ciai phong c6 diéu chinh
bao gdm giai phéng cham giai phéng kéo dai, giai phong theo nhip, giai phong co kiém

soat, giai phong c6 huéng dich hodc giai phong theo chuong trinh.
Céc cong nghé khac

Céc hop chét cua sang ché c6 thé duoc két hop véi cc thuc thé dai phan tir hoa
tan, nhu xyclodextrin va cic din xuit thich hop ctia chiing hoic polyme chira polyetylen
glycol dé cai thién do hoa tan, tdc db tan, tao vi, d6 sinh kha dung va/hodc dd 4n dinh

ctia chung khi sit dung theo céc bét k¥ néu trén.

Phirc thubcxyclodextrin, chéng han, dugc phat hién 14 thudng hiru dung cho hau
hét cac dang lidu va dudng ding. Cac phirc thé viii va khong phai thé viii c6 thé dugc
stt dung. Theo céch khac dé tao phirc véi thudc, xyclodextrin c6 thé dugc st dung 1am
chét phu trg, tic 1a dudi dang chét mang, chét pha loang, hozic chét hoa tan. Puoc sir
dung phd bién nhét cho cic muc dich nay 13 céc alpha-, beta- va gamma-xyclodextrin,
céc vi du v& ching c6 thé dugc tim thdy trong cdc Cong bb don qubc t& PCT sb WO
91/11172, WO 94/02518 va WO 98/55148, ndi dung cuia ching dugc két hop toan bd

vao day bang cach vién dan.
Li€u lugng

Luogng hop chét hoat tinh duoc ding phu thudc vao d6i tugng duoc diéu tri, do

ning cua chimg rbi loan hoic tinh trang, ty 1& dung, viéc dung hop chét va su cin nhéc
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ctia bac st ké don. Tuy nhién, lidu ding hidu qua thudng 13 trong khoang tir 0,001 dén
khoang 100 mg trén kg thé trong trén ngdy, wu tién 13 khoang 0,01 dén khoang 35
mg/kg/ngdy, & dang lidu don hoic lidu chia nhé. Pbi véi ngudi 70 kg, lugng ding cb
thé dén khoang 0,07 dén khoang 7000 mg/ngay, wu tién 12 khoang 0,7 dén khoang 2500
mg/ngdy. Trong mot sb trudng hop, muc lidu dudi giéi han dudi cta khoang liéu trén
day c6 thé da qua du, trong khi trong céc trudng hop khéc, liéu 16n hon vén ¢6 thé duge
st dung ma khong gy ra bt ky tic dung phu c6 hai nio, véi lidu 16n hon niy thudng

duogc chia thanh vai 1idu nhé hon d ding trong ngay.
Kit gdm cac phan

Do c6 thé can st dung t6 hop céc hop chét c6 hoat tinh, vi du, nhim muc dich
didu tri bénh hoic tinh tranh bénh 1y cu thé, trong pham vi ctia sang ché, hai hoic nhiéu
duoc phdm, ma it nhit mot trong sé d6 chira hop chit theo sang ché, c6 thé duoc két
hop mét cach thuan tién & dang kit thich hop dé ddng str dung céc duoc phim. Do do,
kit theo sang ché gdm hai hay nhiéu dwoc phdm riéng 18, it nhit mét trong s6 d6 chira

‘hop chit ctia sang ché, va phwong tién dé giit cac duoc phdm nay riéng r&, nhur d6 chira,
lo chia nho, hoic géi chia nhé. Vi du vé kit nhu vay 1a vi thudc quen thude ding dé dong

g6i vién nén, vién nang va tuong tu.

Kit ciia sang ché 1a dic biét thich hop dé st dung cac dang liéu khéc nhau, vi dy,
theo dudng miéng va ngoai dudng tiéu hoa, d& ding riéng céc thanh phan & cic khoang
lidu khéc nhau, hodic dé dinh lidu c4c thanh ph?ln riéng r€ so v4i nhau. Dé hd tro viée
tuan thy, kit thuong gdm huéng din st dung va c6 thé duoc cung cép dung cu gitp tri
nhd.

Piéu tri phbi hop

Nhu dugc st dung & déy, thuat ngit “liéu phap két hop” dé cap dén viéc ding
hop chét ciia séng ché clng véi it nhit mét duoe chét hoic thudc bd sung (vi du, tac

nhan chéng ung thu), ndi tiép hodc ddng thoi.

Nhu d3 néu trén day, cac hop chét ciia sang ché c6 thé dugc sir dung két hop véi

mot hodc nhiéu tdc nhan chéng ung thu khac. Hiéu qua cia cac hop chat ciia sang ché &
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mot s6 khéi u nhét dinh c6 thé dugc ting cudng bing cach két hop véi céc lidu phap
chita ung thu theo thyc nghiém hodc dugc phé chuan khéc, vi du, chiéu xa, phiu thuit,
cac tac nhan héa tri liéu, cac liéu phap hudng dich, cic tdc nhan e ché cac dudng truyén
tin hiéu khac ma bi loan didu tiét & cac khdi u, va cac tic nhan ting cuong mién dich

khéc, nhu céc chit d6i khang PD-1 va liéu phap tuong tu.

Khi liéu phap didu tri phdi hop duoc sir dung, mdt hodc nhidu tac nhan chéng
ung thu khac c6 thé duge ding mét cach nbi tiép hodc ddng thoi véi hop chét theo sang
ché. Theo mdt phuong an, tdc nhan chéng ung thu khic dung cho dong vét c6 vi (vi dy,
nguoi) trude khi dung hop chét theo séng ché. Theo phuong an khéc, tac nhan chéng
ung thur khac dugc dung cho dong vat ¢6 vi sau khi ding hop chit theo sang ché. Theo
mdt phuong an khéc, tdc nhan chéng ung thur khéc duge dung cho dong vat co vi (vi

du, ngudi) ddng thai véi viée dung hop chét theo sang ché.

Séang ché cling d& cap dén duoc phédm dé diéu tri sy phat trién t€ bao khong binh
thudng cho dong vt ¢6 vi, gdm ca ngudi, chira mot lugng hop cht cua sang ché, nhu
duoc dinh nghia trén day (gdm ca cac hydrat, solvat va chét da hinh ciia hop chat ndy
hoic cac mubi duge dyung cta nd), két hop v6i mot hodc nhidu (vu tién 13 tir mot dén ba)

tac nhan chéng ung thu.

Theo céc phuong 4n ddc biét, hop chat ciia sang ché c6 thé dugc cung cip két
hop v6i mot hodc nhidu trong sd: cac tc nhin huéng dich, nhu cac chét e ché PI3
kinaza, mTOR, PARP, IDO, TDO, ALK, ROS, MEK, VEGF, FLT3, AXL, ROR2,
EGFR, FGFR, Src/Abl, RTK/Ras, Myc, Raf, PDGF, AKT, ¢-Kit, erbB, CDK4/CDKa6,
CDKS5, CDK7, CDK9, SMO, CXCR4, HER2, GLS1, EZH2 hodc Hsp90, hodc céc tac
nhén diéu bién mién dich, nhu céc chét d6i khang PD-1 hodc PD-L1, céc chét chi van

0X40 hodc céc chit chi van 4-1BB.

Theo c4c phuong an khac, hop chét ctia sang ché c6 thé duge cung cp két hop
v6i tac nhan chim séc tiéu chudn, nhu tamoxifen, docetaxel, paclitaxel, cisplatin,
capecitabin, gemcitabin, vinorelbin, exemestan, letrozol, fulvestrant, anastrozol hodc

trastuzumab.

Phuong phap téng hop
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Céc hop chit cia sang ché duoc didu ché theo cac quy trinh mang tinh vi du dugc
néu & diy va cac quy trinh cai bién tir chung da biét dbi v6i ngudi ¢ hiéu biét trung

binh trong linh vuc k¥ thuét nay.

Céoc chit viét tit dudi day duge s dung trong cac vi du: “Ac” duge ding dé chi
axetyl, “AcO” hodc “OAc” dugc dung dé chi axetoxy, “ACN” dugc dung dé chi
axetonitril, “aq” dugc dung @8 chi nudc, “atm” duge ding d chi atmophe, “BOC”,
“Boc” hodc “boc” duge ding dé chi N-fers-butoxycacbonyl, “Bn” dugc dung dé chi
benzyl, “Bu” dugc dung dé chi butyl, “nBu” dugc dung dé chi butyl thong thuong, “tBu”
duge ding dé chi fert-butyl, “DBU” duoc ding dé chi 1,8-diazabixyclo[5.4.0]undec-7-
en, “Cbz” dugc ding dé chi benzyloxycacbonyl, “DCM” (CH2Clz) duoc ding d& chi
metylen clorua, “de” duoc dung d& chi du chit ddng phan khong dbi quang, “DEA”
dugc dung dé chi dietylamin, “DIPEA” dugc dung dé chi diisopropyl etyl amin, “DMA”
dugc dimg @ chi N,N-dimetylaxetamit, “DME” dugc dung dé chi 1,2-dimetoxyetan,
"DMF" dugc dung dé_ chi NN-dimetyl formamit, “DMSO" dugc dung dé chi
dimetylsulfoxit, “EDTA” dugc dung dé chi axit etylendiamintetraaxetic, “ee” duge dung
dé chi dur cht ddng phan déi anh, “Et” duge ding dé chi etyl, “EtOAc” dugc dung dé
chi etyl axetat, “EtOH” dugc ding dé chi etanol, “HOAc™ hogc “AcOH” dugc ding dé
chi axit axetic, “i-Pr” hodc “Pr” dugc ding dé chi isopropyl, “IPA” duoc dung dé chi
ruou isopropylic, “LAH” dugc dung d8 chi lithi nhém hydrua, “LHMDS” dugc dung dé
chi lithi hexametyldisilazit (lithi bis(trimetylsilyl)amit), “mCPBA” dugc ding dé chi
axit meta-cloperoxy-benzoic, “Me” dugc dung dé chi metyl, “MeOH” dugc dung dé chi
metanol, “MS” duoc dung @& chi phd khdi, "MTBE" dugc ding dé chi metyl zert-butyl
ete, “NCS” dugc ding d chi N-closuxinimit, “Ph” dugc ding d& chi phenyl, “TBHP”
duwoc dung dé chi zert-butyl hydroperoxit, “TFA” dugc dung dé chi axit trifloaxetic,
“THF” dugc ding dé chi tetrahydrofuran, “SFC” dugc dung dé chi séc ky 1dng siéu tdi
han, “TLC” duoc ding dé chi sic ky 16p mong, “Rf” dugc ding dé chi phan doan git,
“» duge ding dé chi khoang, “rt” duoc dung dé chi thoi gian gitt, “h” dugc dung aé
chi gid, “min” dugc ding d€ chi phut, “equiv” duge ding dé chi duong luwong, “sat.”

duoc ding dé chi bio hoa.

Pidu ché céc hop chit trung gian tdng hop
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Hop chét trung gian 1: (£)-4-{[(1R*2R ¥)-2-hydroxy-2-metylxyclopentyl]amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt.

o Pou
\S*N/ cl

4L~ Hp (20 psi)  NH
o 1) NH4 OH,H,0O O °NH 2 2
@ aishbliog PAC__ on BN
2) CbzCl, NaOH, fioH MeOH ACN
H,0, THF
CAS# (+1-) (+/)
16240-42-9 i 1b
0
N/fj:f\OH \\
~ /t i~ Mn02 N| H
s ' \S/kN/ NH
OH
. EtOAc on
(+1-) (+1-)
1c Hop chét trung gian 1

Khudy dung dich 1-metyl-6-oxabixyclo[3.1.0Jhexan (CAS# 16240-42-9, 330 g,
3,36 mol) trong amoni hydroxit (28% trong nudc, 1,5 L) & 85 °C trong 24 gio. Co dic
dung dich thanh gém mau niu, hoa tan gdm nay trong nuoce (2,0 L) va THF (200 mL),
va lam lanh dung dich xudng 0 °C. Cho nhé giot natri hydroxit (287 g, 7,16 mol) va
benzyl clofomat (587 g, 3,44 mol) vao. Khudy hén hop thu duge & nhiét do trong phong
trong 18 gid, sau do6 chiét bing DCM (1000 mL x 3). Rira cdc 16p hitu co thu gom duge
bang NaCl bdo hoa trong nuée (500 mL), lam kho trén natri sulfat, va c6 dac. Tinh ché
phin cin béng séc ky silica gel (rira giai bang 10-33% EtOAc trong ete diu mo), thu
duoc chét rin mau vang (550 g, 4o tinh khiét 77% theo NMR). Rtra chat rin nay bing
ete dAu mo/EtOAc (3000 mL/100 mL) va ete ddu mé/MTBE (2000 mL/500 mL), thu
duogc (£)-benzyl [(1R*,2R*)-2-hydroxy—2-mety1xyclopentyl]carbamat.(hc_)p chét 1a, 239
g, 28%, do tinh khit 90% theo NMR) ¢ dang chét rin mau vang nhat. 'H NMR (400
MHz, DMSO-ds) 8 = 7,37 (t, J=3,9 Hz, 5H), 5,16-4,95 (m, 3H), 4,44 (s, 1H), 3,81-3,68
(m, 1H), 2,15-1,99 (m, 1H), 1,59 (br s, 4H), 1,45-1,31 (m, 1H), 1,19-1,11 (m, 3H).
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Xt 1y dung dich (£)-benzyl [(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]carbamat
(hop chét 1a, (109 g, 437 mmol) trong MeOH (1000 mL) bing Pd/C uét (11 g). Khudy
huyén phii mau den ndy & 20 °C trong khi quyén hydro (20 psi) trong 18 gio. sau khi
loai bod céc chit rén bang cach loc, ¢d dic dich loc, thu duge (£)-(1R*,2R*)-2-amino-1-
metylxyclopentanol (hop chit 1b, 48,0 g, 95%) & dang gébm mau vang nhat 'H NMR
(400 MHz, DMSO-ds) 8 = 2,86 (t, J=6,9 Hz, 1H), 1,99-1,86 (m, 1H), 1,60-1,49 (m, 4H),
1,28-1,17 (m, 1H), 1,08 (s, 3H).

Khudy dung dich [4-clo-2-(metylsulfanyl)pyrimidin-5-yljmetanol (CAS#
1044145-59-6, 6,6 g, 35 mmol), (¥)-(1R*,2R*)-2-amino-1-metylxyclopentanol (hop
chét 1b, 4,4 g, 46 mmol) va trietylamin (14,5 mL, 104 mmol) trong ACN (86 mL) trong
b& dAu 50 °C trong 16 giv. Lam bay hoi dung dich phan tmg dén kho. Cho nude (25
mL), NaCl bio hoa trong nuéc (25 mL) va NaHCO3 bdo hoa trong nude (25 mL) vao
phén cin, va chiét hdn hop bing EtOAc (200 mL x 3). Lam khd céc 16p hitu co thu gom
duoc trén natri sulfat, va c6 dic dén kho. Huyén pht héa phan cin (9,3 g gdm mau vang
nhat) trong EtOAc (50 mL) c6 chiéu séng siéu 4m dé tao ra huyén phu dic sén sét mau
tring. Gia nhiét huyén phi dic ndy & 60 °C c6 khudy. Cho tir tir heptan (~150 mL) vao
huyén phit dugc gia nhiét, sau d6 d& ngudi hdn hop xubng nhiét do trong phong qua
dém. Thu gom chét rén thu dugc bang cach loc, rira béng heptan (30 mL), va 1am khé,
thu dugc (i)-(lR*,2R*)-2-{[5-(hydroxymetyl)-2-(metylsulfanyl)pyrimidin—4-
yl]amino}-1-metylxyclopentanol (hop chit 1c, 6,91 g, 74%) & dang chét rén mau tring.
IH NMR (400 MHz, DMSO-ds) § = 7,82 (s, 1H), 6,32 (d, J=7,9 Hz, 1H), 5,27 (¢, J=5,4
Hz, 1H), 4,66 (s, 1H), 4,36 (d, J=5,3 Hz, 2H), 4,30 (q, J=7,7 Hz, 1H), 2,42 (s, 3H), 2,22-
2,10 (m, 1H), 1,75-1,56 (m, 4H), 1,52-1,39 (m, 1H), 1,09 (s, 3H). MS: 270 [M+H]".

Cho mangan dioxit (33,4 g, 384 mmol) vao huyén phu (&)-(1R*,2R*)-2-{[5-
(hydroxymetyl)-2-(metylsulfanyl)pyrimidin-4-yl]Jamino}-1 -metylxyclo-pentanol (hop
chét 1c, 6,9 g, 25,6 mmol) trong EtOAc (384 mL), va khu4y hon hop trong bé dau 50
°C trong 7 gid, va sau d6 & nhiét do trong phong qua dém. Loai b6 cac chit rén bang
cach loc. Rira binh va banh loc bang EtOAc (~300 mL). Loc lai cac dich loc thu gom
duogc dé loai bd mot luong nho chét rdn mau den déng ciin, sau d6 cb dic, thu duoc (£)-

4-{[(1R* 2R*)-2-hydroxy-2-metylxyclopentyl]amino} -2-(metylsulfanyl)-pyrimidin-5-
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carbaldehyt (hop chét trung gian 1, 5,84 g, 85%) ¢ dang chét rin mau tring nhat. 'H
NMR (400 MHz, CDCl3) § = 9,72 (s, 1H), 8,66 (br s, 1H), 8,35 (s, 1H), 4,39 (ddd, J=6,5,
8,2, 9,5 Hz, 1H), 4,15 (br s, 1H), 2,57 (s, 3H), 2,33-2,23 (m, 1H), 2,03-1,92 (m, 1H),
1,91-1,70 (m, 3H), 1,68-1,56 (m, 1H), 1,17 (s, 3H). MS: 268 [M+H]".

Hop chit trung gian 2: 4-{[(1R,2R)-2-hydroxy-2-metylxyclopentyl]amino}-2-

(metylsulfanyl)pyrimidin-5-carbaldehyt.

(e}
O2N (S) OH
NH, HN ",
° O
OzN ~

_——

H,0
EtOH
CAS# “IOH
16240-42-9

(+/-) 2a
[0}
NOZ 02N () OH
(0] HN—",
H 1) HCI trong nudc @
N (8 O o]
C;\?Hz O,N \:)kO 2) NaOH trong nuéc N
(R) o =
H O/EtOAc
A S T
2b-RR 2500
96% ee
NO,
1) HCl trong nudc Ha (1 atm (101kPa))
o 2) NaOH trong nuéc 20% Pd(OH),/C
H 2
®  on RCENIE
NHa 2 : NH 2-propanol
(R) 0 ~ H,O/EtOAc
Fo Q)
98% ee
Nl/jf\OH : 0
T o L
= MnO z
DPER S 02 Ne NP
- nr) EtOAc ®
2-propanol /o o
2c
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Binh 150 mL c6 thé bit kin dugc nap nude (50,9 mL) va benzylamin (10,9 g, 11,1
mL, 102 mmol), sau d6 lam sach bang nito trong 5 phut, trude khi cho 1-metyl-6-
oxabixyclo[3.1.0]Thexan (CAS# 16240-42-9, 10 g, 102 mmol) vao. Bit kin va gia nhiét
binh & 100 °C trong 18 gid, tai thoi didm nay, thiy ring hén hop 1a hai pha. Sau khi lam
lanh xubng nhiét do trong phong, tiép tuc 1am lanh binh trong bé da-nuéc. Cho HCI ¢dm
dic trong nude (~12 M, 13 mL) vao d& dua d6 pH dén 1. Céc tap chit hitu co duoc chiét
ra bing EtOAc (150 mL) va @ sang mot bén. Lam lanh 16p nudc c6 tinh axit trong bé
da-nuéc va didu chinh dén do pH=10 bing cach st dung NaOH 5N trong nudc. Chiét
h3n hop hai pha thu dugc bing EtOAc (250 mL x 3). Lam khd c4c dich chiét hitu co thu
gom dugc trén natri sulfat va c6 dic thanh d4u mau nu. Lam bay hoi benzylamin con
lai bing 4p suét rat thip (~5 mmHg (~0,67 kPa)) & 80 °C trong vai gio, cho dén khi
'HNMR ciia mAu cho thiy chi con ~20 %mol benzylamin. Nghién tin ché dau cin véi
heptan (100 mL), tao ra cac tinh th8 mau tring. Thu gom céc tinh thé nay bang cach loc
va lam khd, thu dugc (£)-(1R*,2R*)-2-(benzylamino)-1-metylxyclopentanol (hop chit
2a, 13 g, 62%) & dang chét rén tinh thé mau tring. '"H NMR (400 MHz, CDCls) 8 =7,36-
7,31 (m, 4H), 7,28-7,23 (m, 1H), 3,91-3,85 (m, 1H), 3,79-3,74 (m, 1H), 2,86 (dd, J=7.8,
8,5 Hz, 1H), 2,12-2,03 (m, 1H), 1,75-1,53 (m, 5H), 1,37-1,27 (m, 1H), 1,22 (s, 3H).

Gia nhiét dung dich duoc khudy bang tir tinh (£)-(1R*,2R*)-2-(benzylamino)-1-
metylxyclopentanol (hop chét 2a, 100 g, 487 mmol) va EtOH (700 mL) trong binh 1 L
trong bé dau 80 °C trong 30 phut. M6t binh ba ¢b 5 L khac ¢ gén canh khudy phia trén,
nhiét ké bén trong, dung cu ngung tu lam lanh bang nuéc dwgc nap axit (25)-[(3,5-
dinitrobenzoyl)amino](phenyl)etanoic (CAS#74927-72-3, 84,1 g, 244 mmol, 0,5 dwong
lugng) va EtOH (1,4 L). Ciing gia nhiét binh ndy trong bé dau 80 °C c6 khudy cho dén
khi chit rén dugc hoa tan, ~15 phut, va khuy tiép 30 phut nita. Rot dung dich néng
amin 2a tir binh tht nh4t qua phéu, véi dong dn dinh trong 1 phit, vao dung dich dugc
khudy co khi axit khong d6i xtmg trong binh thr hai. Viéc chuyén niy duoc dinh lugng
bing EtOH (10 mL). Hén hop phan tmg trong trong khoéng 1 phit, sau d6 bét dau két
tda. Sau 5 phut, huyén phu sén sét mau tring dugc tao ra, nhung khdng lam can tré viée
khudy co khi. Tiép tuc khudy & 80 °C trong 4 gid, sau d6 nglmg gia nhiét va khudy hén
hop trong khi 1am lanh tir tir xudng nhiét 6 trong phong qua dém. Thu gom chét rin thu
dugc bing cach loc, rira bing EtOH (350 mL), va 1am khd trong ti sy chin khong (10
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mmHg (1,33 kPa), 40 °C) trong 1,5 ngdy, thu duoc (1R,2R)-N-benzyl-2-hydroxy-2-
metylxyclopentanamini (25)-[(3,5-dinitrobenzoyl)amino](phenyl)axetat (hop chat 2b-
RR, 110,22 g, 82%) & dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) & = 9,64
(d, J=7,0 Hz, 1H), 9,09 (d, J=2,1 Hz, 2H), 8,96 (t, J=2,1 Hz, 1H), 7,55-7,48 (m, 2H),
7,43-7,23 (m, 8H), 5,47 (d, J=7,1 Hz, 1H), 4,02-3,75 (m, 2H), 2,86 (t, /=8,0 Hz, 1H),
2,03-1,87 (m, 1H), 1,66-1,48 (m, 4H), 1,48-1,32 (m, 1H), 1,17 (s, 3H). MS: 206 [M+H]"
d6i véi cation amin. Céu tric tinh thé tia X phéan tir nho cua mudi nay xac nhén héa hoc

1ap thé (1R,2R) tuyét d6i trén vong xyclopentan.

Huyén phi héa mubi khong d6i xtmg (1R,2R)-N-benzyl-2-hydroxy-2-
metylxyclopentanamini (25)-[(3,5-dinitrobenzoyl)amino](phenyl)axetat nay (hop chét
2b-RR, 110,22 g, 200,2 mmol) trong nudc (500 mL) va EtOAc (700 mL) trong phéu
tach 2 L. Cho HCI trong nude (4 M, 200 mL, 800 mmol) vao va khudy tron hdn hop
trong ~30 gidy. Thu dugc hdn hop hai pha trong. Tach céc 16p, va rira thém 16p hitu co
bing HCI trong nude (0,2 M, 125 mL x 2). Gom céc 16p nude c6 tinh axit, chia thanh
hai phén, va 1am lanh mdi phin trong bé da-nuéc. Cho NaOH trong nude (4 N, 150 mL,
600 mmol) vio mdi phan d8 dua d6 pH dén 10. Huyén phit mau tring duoc tao ra & do
pH nay. Két hop hai phin, pha logng bing NaCl bdo hoa trong nude (150 mL), va chiét
bang EtOAc (250 mL x 4). Lam kh6 céc dich chiét hitu co thu gom dugc trén natri sulfat
va lam bay hoi, thu dugc (1R,2R)-2-(benzylamino)-1-metylxyclopentanol (hop chét 2b-
00, 41,4 g, 100%, 96%ee). 'H NMR (400 MHz, DMSO-ds) § = 7,36-7,25 (m, 4H), 7,24-
7,16 (m, 1H), 4,23 (s, 1H), 3,78-3,65 (m, 2H), 2,70 (t, J=7,5 Hz, 1H), 1,86 (dt, J=3,9,
7,8 Hz, 1H), 1,73 (brs, 1H), 1,62-1,44 (m, 4H), 1,35-1,23 (m, 1H), 1,12 (s, 3H). D0 tinh
Khibt v& mit khong di xtmg: 96% ee. Thuc hién phén tich SFC/MS khong dbi ximg
bang cdt Chiralpak AS-3, 4,6 x 100mm, 3pm dugc gia nhiét dén 25°C va rira giai bang
pha dong CO3 va 5% dietylamin trong etanol (20mM thé tich/thé tich) trong 1 phit véi
dong & tbe do 3,5 mL/phtt va duy tri & 4p suét ra 160 bar (16 MPa). Cho chét céi bién
v6i gradien 50% vao trong 3 phut dé rira giai céc ion trai dAu con lai bat ky. Nhan biét
bing cach theo ddi bing APCI(+)MS tir 100-800 Da c6 theo ddi ion don (SIM - single
ion monitoring) & 206 Da. Dinh san phim c6 thoi gian giit 1,81 phit. Tién hanh quay
quang mAu theo phwong phap nay, thu dwoc [a]p* —42,6 (¢ 1,0, MeOH).
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Vi mudn c6 @5 tinh khiét v& mit khong d6i xtmg cao, thye hién lai viéc phan giai
theo cach thong thuong & amin gidu tinh ddng phan dbi anh: Gia nhiét dung dich
(1R,2R)-2-(benzylamino)-1-metylxyclopentanol (hop chit 2b-00, 41,0 g, 200 mmol,
96%ee) trong EtOH (200 mL) & 80 °C c6 khudy trong 30 phut. Binh ba ¢ 2 L khéc ¢6
lap canh khudy phia trén, nhiét ké bén trong va dung cu ngung tu lam lanh bang nuéc
duoc nap axit (25)-[(3,5-dinitrobenzoyl)amino](phenyl)etanoic (CAS#74927-72-3, 67
g, 194 mmol, 0,97 dwong lugng; vi amin c6 ~96%ee) va EtOH (1,3 L). Khudy va gia
nhiét binh nay & 80 °C (bén trong) cho dén khi chét rén tan (~15 phat) sau d6 thém 30
phit. Cho dung dich amin néng vao dung dich axit néng qua phéu & dong 6n dinh (it
hon 1 phitt), va viéc chuyén ndy duge dinh lugng bang EtOH (10 mL). Bit dau két tia
& khoang 1 phut, va truée thoi diém 5 phut, huyén phtt sén sét mau tring dugc tao ra,
tuy nhién viéc khudy khong bi can trd. Tiép tuc khudy & 80 °C trong 4 gio, sau d6 ngimg
gia nhiét va khudy hén hqp phan ing va d& nguoi tir tir xubng nhiét d trong phong qua
dém. Thu gom chét rén thu dugc bang cach loc, rira bang EtOH (350 mL) va lam kho
(10 mmHg (1,33 kPa), 40 °C) trong 1,5 ngdy, thu duge (1R,2R)-N-benzyl-2-hydroxy-2-
metylxyclopentanamini (28)-[(3,5-dinitrobenzoyl)amino](phenyl)axetat (hop chét 2b-
RR, 106 g, 99%). 'H NMR (400 MHz, DMSO-ds) 8 = 9,66 (d, J=7,0 Hz, 1H), 9,09 (d,
J=2,1 Hz, 2H), 8,96 (t, J=2,1 Hz, 1H), 7,55-7,46 (m, 2H), 7,44-7,22 (m, 8H), 5,48 (d,
J=7,1 Hz, 1H), 4,63 (br s, 1H), 3,96-3,79 (m, 2H), 3,66-2,97 (m, 2H), 2,84 (t,J=7,9 Hz,
1H), 2,00-1,85 (m, 1H), 1,64-1,48 (m, 4H), 1,45-1,32 (m, 1H), 1,16 (s, 3H). MS: 206

[M+H]* d6i véi cation amin.

Xt 1y huyén phu dugc khudy (1R,2R)-N-benzyl-2-hydroxy-2-metylxyclo-
pentanamini (285)-[(3,5-dinitrobenzoyl)amino](phenyl)axetat (hop chit 2b-RR, 106 g,
193 mmol) trong nuéc (500 mL) va EtOAc (700 mL) bang HCI trong nudc (4 M, 193
mL, 770 mmol) va khudy tron trong ~30 gidy. Thu duoc hén hop hai pha trong. Téch
che 16p, va chiét 16p nude bing EtOAc (125 mL x 2). Céc 16p hitu co duge dé ra bén
canh. Lam lanh 16p nudc c6 tinh axit trong bé da-nudc, va bazo hoa dén 4o pH=10 bing
NaOH trong nuéc (4 N, 289 mL, 6 duong lugng, 1160 mmol). Pha lodng huyén phi
mau tring thu duge bing NaCl bio hoa trong nuée (300 mL) va chiét bang EtOAc (700
mL x 4). Lam kh6 céac dich chiét hitu co thu gom duge trén natri sulfat, va lam bay hoi,

thu duoc (1R,2R)-2-(benzylamino)-1 -metylxyclopentanol (hop chét 2b-00, 38,5 g, 97%,
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98%ee). 'H NMR (400 MHz, CDCls) § = 7,38-7,30 (m, 4H), 7,27-7,23 (m, 1H), 3,94-
3,75 (m, 2H), 2,88 (dd, J=7,8, 8,4 Hz, 1H), 2,16-2,03 (m, 1H), 1,79-1,57 (m, 4H), 1,53-
1,39 (m, 2H), 1,38-1,28 (m, 1H), 1,25 (s, 3H). MS: 206 [M+H]". D¢ tinh khiét vé mit
khong dbi xtmg: 98% ee. Thuc hién phan tich SFC/MS khong d6i xtmg bang cot
Chiralpak AS-3, 4,6 x 100mm, 3pm dugc gia nhiét dén 25°C va rira giai bang pha dong
CO2 va 5% dietylamin trong etanol (20mM thé tich/thé tich) trong 1 phut véi dong & tbe
d6 3,5 mL/phut va duy tri & 4p sut ra 160 bar (16 MPa). Cho chét cai bién véi gradien
50% vao trong 3 phut dé rira gidi cac ion trai déu con lai bit ky. Nhan biét bing cach
theo ddi biang APCI(+)MS tir 100-800 Da c6 theo ddi ion don (SIM - single ion
monitoring) & 206 Da. Dinh sén phim c6 thoi gian gift 1,82 phit. Khong xéac dinh sy

quay quang cua mé nay.

Cho 20%-Pd(OH)»/C (Aldrich 212911-10G, Lot #SHBC7570V, 3,85 g) va 2-
propanol (260 mL) vao binh ba ¢d 3L duoc nap nito. Cho dung dich (1R,2R)-2-
(benzylamino)-1-metylxyclopentanol (hop chit 2b-00, 38,5 g, 188 mmol, 98%ee) trong
2-propanol (1300 mL) vao. Viéc chuyén nay dwgc dinh lugng béang 2-propanol (30 mL).
Lam sach dung dich bang khi hydro trong ~2 pht, va sau d6 khudy & nhiét do trong
phong trong khi quyén hydro (ba binh cau) trong 16 gio. Lai nap day hydro vao céc binh
cAu va tiép tuc khudy & nhiét d¢ trong phong trong 6 gid, vao thoi diém nay 'H NMR
ctia phin phan ude cho thAy phan ting d4 xdy ra hoan toan. Lam sach hdn hop phan tmg
béng nito, va loai bo chét xtc tac b%mg cach loc qua banh Celite®. Rira binh va banh loc
béang 2-propanol (500 mL). Lam bay hoi mot phén phan wéc nhé cua dich loc thu gom
dwoc dé phan tich. C5 dac phin con lai caa dich loc bing 4p suit thp (~10 mmHg
(~1,33 kPa), 20 °C) dén con khoang 350 mL, va san phim (1R,2R)-2-amino-1-
metylxyclopentanol (hop chit 2¢) thd duge sir dung tryc tiép & bude ké tiép ma khong
cAn tinh ché thém. 'H NMR (400 MHz, CDCl3) § = 3,03 (t, J=7,4 Hz, 1H), 2,19-2,01
(m, 1H), 1,83-1,58 (m, 4H), 1,42 (s, 3H), 1,35-1,25 (m, 1H), 1,22 (s, 3H). MS: 116
[M+H]*. Phén tich SFC khong d6i xtmg: 96% ee. Thyc hién phén tich SFC/MS khong
i xtmg bing cot ChiroSil RCA (+), 4,6 x 150 mm 5p duoc gia nhiét dén 40°C va ria
giai bing pha dong 20% ACN, 60% axit formic trong MeOH (1% thé tich/thé tich), 20%
amoni format trong MeOH (20mM trong lwong/thé tich) véi tdc d6 dong 1,5 mL/phut.
Nhén biét bing cach theo doi bing ESI (+) MS tir 100-650 Da c6 theo ddi ion don (SIM
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- single ion monitoring) & 116 Da. Pinh san pham c6 thoi gian gitt 2,09 phut. Tién hanh
quay quang mé truc theo phuong phap nay, thu dwoc [o]p** —37,7 (¢ 0,3, MeOH).

Cho [4-clo-2-(metylsulfanyl)pyrimidin-5-yl]metanol rin (CAS# 1044145-59-6,
34,8 g, 182 mmol) va DIPEA (95,3 mL, 547 mmol) vao dung dich thd (1R,2R)-2-amino-
1-metylxyclopentanol (2c, 188 mmol theo ly thuyét) trong 2-propanol (~350 mL). Tién
hanh dudi khi cho hdn hop bing nito va khudy trong khi quyén nito & nhiét d9 trong
phong trong 15 phut, sau d6 & 80 °C trong 40 gid. Loai bd cac chét d& bay hoi, va phin
b6 phan dau cin (95 g) vao gilta EtOAc (800 mL) va NaCl bio hoa trong nude (250
mL). Chiét thém 16p nuéc bing EtOAc (500 mL x 3). Lam kho céc dich chiét hitu co
thu gom dugc trén natri sulfat va lam bay hoi, thu dugc mot dau (75 g). Hoa tan dau nay
trong EtOAc (200 mL), va va gia nhiét dung dich trong nay & 60 °C. Quan sat thay mot
chiit chét rén mau tréng 5 sau khi bat d4u gia nhiét. Khi & 60 °C, cho tir tir heptan (400
mL) vao huyén phii nay, va tiép tuc khudy & 60 °C trong 15 phut. 1am lanh huyén phu
xudng nhiét d trong phong, va sau d6 1am lanh trong bé da-nudc trong 15 phut. thu
gom chit két tia thu dugc bang cach loc va lam khd, thu duwoc (1R,2R)-2-{[5-
(hydroxymetyl)-2-(metylsulfanyl)pyrimidin-4-yl]Jamino}-1 -metylxyclopentanol  (hop
chit 2d, 47,8 g, 97%, 98%ee). 'H NMR (400 MHz, CDCls) & = 7,76 (s, 1H), 6,01 (d,
J=4,6 Hz, 1H), 5,31 (br s, 1H), 4,55 (s, 2H), 4,26 (ddd, J=5,7, 8,2, 10,5 Hz, 1H), 2,50
(s, 3H), 2,21 (ddd, J=3,5, 8,2, 12,1 Hz, 1H), 1,97 (dt, J=3,5, 7,7 Hz, 1H), 1,89-1,76 (m,
2H), 1,75-1,63 (m, 1H), 1,60-1,50 (m, 2H), 1,11 (s, 3H). MS: 270 [M+H]*. By quay
quang;: [a]p? +37,7 (¢ 1,0, MeOH). D0 tinh khiét v& mat khong dbi xtmg: 98% ee. Thuc
hién phén tich SFC/MS khong dbi xtmg bing cot Chiralpak IC-3, 4,6 x 150mm, 3pm
duoc gia nhiét dén 25°C va rta giai bang pha dong CO2 va 30% amoniac trong metanol
(20mM thé tich/thd tich) & tbc d6 dong 4,0 mL/phut va duy tri & ép sut ra 160 bar (16
MPa). Binh san phim c6 thoi gian gifr 1,85 phit.

Cho mangan dioxit rin (16 ray 10 pm, loai tdc nhan phan (mg, 278 g, 2660 mmol),
EtOAc (1,2 L, 0,14 M) va (1R,2R)-2-{[5-(hydroxymetyl)-2-(metylsulfanyl)pyrimidin-
4-yl]amino}-1-metylxyclopentanol rén (hop chat 2d, 47,7 g, 177 mmol) vao binh 3 cb
2L ¢6 18p canh khudy co khi va dung cu ngung tu hdi luu. Khudy hdn hgp trong nito va
gia nhiét trong bé diu 50 °C trong 4 gid. Cho thém mangan dioxit (80 g) vao; tiép tuc
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khudy va gia nhiét thém 16 gid, cho dén khi phan tmg d4 xay ra hoan toan theo LCMS.
Loai bo chét rin bing céch loc, va rira binh va banh loc bing EtOAc (1L). Céc dich loc
thu gom duoc dugc loc lai dé loai bo hoan toan cac vét chét khong tan, va sau d6 lam
bay hoi, thu duoc 4-{[(1R,2R)-2-hydroxy-2-metylxyclopentylJamino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 2, 43,8 g, 93%, >98%ee)
& dang chét rén mau tring. 'H NMR (400 MHz, CDCls) § = 9,73 (s, 1H), 8,66 (br s, 1H),
8,35 (s, 1H), 4,39 (ddd, J=6,5, 8,2, 9,6 Hz, 1H), 4,16 (s, 1H), 2,57 (s, 3H), 2,33-2,22 (m,
1H), 2,03-1,92 (m, 1H), 1,89-1,68 (m, 3H), 1,68-1,56 (m, 1H), 1,17 (s, 3H). MS: 268
[M+H]*. D3 quay quang [o]p? +12,7 (¢ 1,0, CHCl3). D9 tinh khiét v& mat khong ddi
ximg: >98% ee. Thuc hién phan tich SFC/MS khong d6i xtmg bang cdt Chiralpak IC-3,
4,6 x 150mm, 3pm dugc gia nhiét dén 25°C va rira giai bang pha dong CO2 va 30%
amoniac trong metanol (20mM thé tich/thé tich) & tbc 4o dong 4,0 mL/phit va duy tri &
4p sut ra 160 bar (16 MPa). Dinh sin phim c6 thoi gian git 2,83 phut.

Hop chit trung gian 3 4-{[(1R,3R)-3-hydroxyxyclohexyl]amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt.

00 i
NH \S*N/ cl N|/j\/\OH N“Yy" "H
i DIPEA \S/l‘N/ NH Mo, A~
% - > - S~ "N” "NH
‘1 CHC|3
oH EtOH 'ﬁg' 'EB
//OH "/OH

3a Hop chét trung gian 3

Khudy dung dich [4-c10-2-(metylsulfanyl)pyrimidin—5-yl]metanol (CAS#
1044145-59-6, 3,5 g, 18,4 mmol), (1R,3R)-3-aminoxyclohexanol (3,34 g, 22,0 mmol)
[Brocklehurst, C.E.; Laumen, K.; La Vecchia, L.; Shaw, D.; Végtle, M. Org. Process
Res. Dev. 2011, 15,294, [a]p® —4.,9 (¢ 1,2, MeOH)], va DIPEA (11,9 g, 16,3 mL) trong
EtOH (40 mL) & 85 °C trong 20 gid. Sau khi 1am lanh xudng nhiét do trong phong, phan
bb hdn hop vio gitta nude va DCM. C6 ddc cac phén hitu co dén kho va tinh ché bing
sic ky silica gel (rira giai bang 0-30% MeOH trong DCM), thu dugc (1R,3R)-3-{[5-
(hydroxymetyl)-2-(metylsulfanyl)pyrimidin—4-yl]amino}xyclohexanol (hop chit 3a,
4,80 g, 97%) & dang bot mau vang. 'TH NMR (400 MHz, CDCl) 8 =7,62-7,47 (m, 1H),
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6,05 (d, J=7,5 Hz, 1H), 4,58-4,31 (m, 3H), 4,02 (br d, J=3,0 Hz, 1H), 2,54-2,34 (m,
3H), 1,88-1,71 (m, 4H), 1,70-1,52 (m, 3H), 1,43 (br s, 1H). MS: 270 [M+H]". D6 quay
quang: [a]p? +0,14 (c 2,8, MeOH). { tinh khiét vé m3t khong dbi ximg: >95%ee. Thuc
hién phén tich SFC/MS khong d6i xtmg bang cot Chiralpak AD-3, 4,6 x 150mm, 3um
dwoc gia nhiét dén 40°C va rira gidi bing pha dong CO, va gradien tir 5 dén 40% EtOH
(0,05% DEA) trong 5,5 pht, tbc d6 dong & 2,5 mL/phut. Tiép tuc chay & 40% EtOH
(0,05% DEA) trong 3 phut dé rira giai cac ion trai ddu con lai bat k. Dinh sin phim c6
thoi gian gitt 3,79 phut.

Khudy huyén phi (1R,3R)-3-{[5 -(hydroxymetyl)-2-(metylsulfanyl)pyrimidin-4-
yl]amino}xyclohexanol (hop chét 3a, 4,80 g, 17,8 mmol) va mangan dioxit (15,5 g, 178
mmol) trong clorofom (70 mL) & nhiét do trong phong trong 18 gio. Loc hdn hop, rira
binh va banh loc bing EtOAc (100 mL) va THF (100 mL), va c6 ddc cac dich loc dugc
gom lai dn khd. Tinh ché phan cin bing sic ky silica gel (rira giai bang 0-40% EtOAc
trong ete diu mé), thu dugc 4-{[(1R,3R)-3-hydroxyxyclohexyl]amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 3, 3,70 g, 80%) & dang
gdm mau vang. '"H NMR (400 MHz, CDCl3) § = 9,69 (s, 1H), 8,61 (br s, 1H), 8,30 (s,
1H), 4,75-4,49 (m, 1H), 4,27-4,01 (m, 1H), 2,56 (s, 3H), 2,00-1,87 (m, 2H), 1,87-1,56
(m, 6H). MS: 268 [M+H]*. Dd quay quang: [a]p* +2,8 (¢ 1,4, MeOH). D0 tinh khiét vé
mit khong dbi xtmg: 96%; Thuc hién phan tich SFC/MS khong dbi xtmg béng cot
Chiralpak AD-3, 4,6 x 150mm, 3pm dugc gia nhiét dn 40°C va rira giai bang pha dong
CO; va gradien tu 5 dén 40% EtOH (0,05% DEA) trong 5,5 phut, tbc do dong & 2,5
mL/phtt. Tiép tuc chay & 40% EtOH (0,05% DEA) trong 3 phit dé rira giai cac ion tréi
dAu con lai bat ky. Pinh san phim c6 thoi gian gitt 4,42 phut.

Hop chdt trung gian 4 4-{[(1R,2R)-2-hydroxyxyclopentylJamino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt.
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Hop chét trung gian 4

Thyc hién quy trinh gidng quy trinh diéu ché hop chét trung gian 3, (1R,2R)-2-
aminoxyclopentanol hydroclorua (CAS# 68327-11-7) dugc st dung, thu dugc 4-
{[(1R,2R)-2-hydroxyxyclopentyl]amino}-2-(metylsulfanyl)pyrimidin-5-carbaldehyt
(hop chét trung gian 4). "H NMR (400 MHz, CDCl3) § = 9,70 (s, 1H); 8,72-8,62 (m,
1H), 8,34 (s, 1H), 4,24-4,14 (m, 1H), 4,12-4,02 (m, 1H), 3,97 (s, 1H), 2,57 (s, 3H), 2,34-
2,21 (m, 1H), 2,13-2,01 (m, 1H), 1,93-1,60 (m, 4H). MS: 254 [M+H]".

Hop chit trung gian 5: 4-(xycloheptylamino)-2-(metylsulfanyl)pyrimidin-5-

carbaldehyt.
O 8
i DIPEA Nlﬁfu\o/\
NI/Y}\O/\ - \S/]\N/ NH
THF
\S)\N/ cl O

CAS 5909-24-0

5a
o)
S .
. ~ )\ 7 MnO, N| H
7 N7 NH W
THF _— S N NH
CHCly
5b £ .
Hop chat trung gian 5

Khudy huyén phu etyl 4-clo-2-(metylsulfanyl)pyrimidin-5-carboxylat (CAS#
5909-24-0, 16 g, 68,7 mmol), xycloheptylamin (9,34 g, 82,5 mmol) va DIPEA (17,8 g,
138 mmol) trong THF (150 mL) & nhiét d§ trong phong trong 18 gio. Lam bay hoi dung
mdi, hoa tan phan cin trong nude (150 mL), va chiét dung dich bang EtOAc (150 mL x
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2). Rira cac phan hitu co thu gom dugce bing NaCl bio hoa trong nudce (150 mL x 2),
lam khd trén natri sulfat, va cd dic, thu dugc etyl 4-(xycloheptylamino)-2-
(metylsulfanyl)pyrimidin-5-carboxylat (hop chét 5a, 21 g, 99%) & dang diu mau vang.
MS: 310 [M+H]".

Cho timg phan LAH (dung dich 2,5 M trong THF, 81,4 mL, 204 mmol) vao dung
dich dugc 1am lanh (5 °C) etyl 4-(xycloheptylamino)-2-(metylsulfanyl)pyrimidin-5-
carboxylat (5a, 21 g, 67,9 mmol) trong THF (200 mL) trong 1,5 gid. Khuiy huyén phi
thu dugc & tir 5 dén 10 °C trong mot gid nita, sau d6 & nhiét do trong phong trong 18
gidr. Lam lanh hdn hop xudng mdt chit (15 °C), sau d6 cho nho giot nude (10 mL) va
NaOH 2 N (10 mL) vao d t6i dap t4t phan tmg LAH con lai. Sau khi khudy trong 1 gid
& nhiét do trong phong, loc huyén phu, va binh va banh loc dugc ria bang THF (300
mL x 4). C6 dic cac dich loc thu gom dugc d8 loai bo phén 16n dung méi. Phin cin
duoc phan bd vio gitta nude (100 mL) va EtOAc (250 mL x 2). Rira céc 16p hitu co thu
gom dugc bang NaCl bdo hoa trong nude (100 mL), 1am khd trén natri sulfat, va co déc
dén kho. T4i két tinh san phdm thd tir ete ddu mo/EtOAc (200 mL/50 mL), thu dugc [4-
(xycloheptylamino)-2-(metylsulfanyl)pyrimidin-5-yljmetanol (hop chdt 5b, 13,6 g,
75%) & dang chét rin mau tring. MS: 268 [M+H]*.

Cho mangan dioxit (43,3 g, 860 mmol) vao dung dich [4-(xycloheptylamino)-2-
(metylsulfanyl)pyrimidin-5-ylJmetanol (hgp chét 5b, 13,6 g, 50 mmol) trong clorofom
(200 mL), va khuéy huyén phil thu dugc & nhiét do trong phong trong 15 gio. Loai bd
c4c chét rén bing cach loc. Binh va banh loc duge rira bing DCM (150 mL x 4). Loc lai
cac dich loc thu gom duoc dé loai bd céc vét chdt rén, va c6 dic, thu dugc 4-
(xycloheptylamino)-2-(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 5,
12,9 g, 98%) & dang diu mau vang. . 'H NMR (400 MHz, CDCl3) & = 9,68 (s, 1H), 8,63
(br s, 1H), 8,28 (s, 1H), 4,36-4,32 (m, 1H), 2,55 (s, 3H), 2,03-1,99 (m, 2H), 1,67-1,58
(m, 10H). MS: 266 [M+H]".

Hop chét trung gian 6: 4-{[(1R,2S)-2-metylxyclopentylJamino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt.
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Thuc hién theo quy trinh gidng nhu quy trinh didu ché hop chét trung gian 5,
(1R,25)-2-metylxyclopentanamin [Wiehl, W.; Frahm, A. W. Chem. Ber. 1986, 119,
2668] dugc st dung, thu dugec 4-{[(1R,2S)-2-metylxyclopentyl]amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 6). 'TH NMR (400 MHz,
CDCls) § = 9,70 (s, 1H), 8,67 (br s, 1H), 8,29 (s, 1H), 4,65-4,58 (m, 1H), 2,55 (s, 3H),
2,32-2,23 (m, 1H), 2,11-2,02 (m, 1H), 1,95-1,77 (m, 2H), 1,70-1,62 (m, 2H), 1,46-1,37
(m, 1H), 0,93 (d, J=6,8, 3H). MS: 252 [M+H]*.

Hop chét trung gian 7: 4-{[(1S,2R)-2-metylxyclopentyl]amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt.
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Hop chét trung gian 7

Thuyc hién theo quy trinh giéng nhu quy trinh didu ché hop chét trung gian 5,
(1S,2R)-2-metylxyclopentanamin [Wiehl, W.; Frahm, A. W. Chem. Ber. 1986, 119,
2668] dugc st dung, thu duge 4-{[(1S,2R)-2-metylxyclopentyllamino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 7). '"H NMR (400 MHz,
CDCL) & = 9,68 (s, 1H), 8,73-8,59 (m., 1H), 8,27 (s, 1H), 4,67-4,52 (m, 1H), 2,53 (s,
3H), 2,29-2,20 (m, 1H), 2,12-1,99 (m, 1H), 1,92-1,75 (m, 2H), 1,63 (s, 2H), 1,45-1,34
(m, 1H), 0,91 (d, J=7,0, 3H). MS: 252 [M+H]".

Hop chit trung gian 8: (¥)-4-{[(1R*3R*)-3-hydroxyxyclopentyllamino}-2-
(metylsulfanyl)-pyrimidin-5-carbaldehyt.
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Hop chét trung gian 8

Cho HClI (dung dich 4,0 mL trong 1,4-dioxan, 20 mL, 80 mmol) vao dung dich
dugc lam lanh (0 °C) tert-butyl este cla axit (¥)-trans-(3-hydroxy-xyclopentyl)-
carbamic (2,03 g, 10,1 mmol) [Kulagowski, J.J. et al. J. Med. Chem. 2012 55, 5901]
trong 1,4-dioxan (20 mL), va khudy hén hop & 0 °C trong 1 gi¢ va & nhiét dj trong
phong trong 3 gid. Lam bay hoi dung mdi, hoa tan phin cin trong DCM (50 mL), va
cho dung dich NaOH (502,2 mg, 12,6 mmol) trong nudce (1,5 mL) vao. Sau khi khudy
& nhiét do trong phong trong 1 gio, 1am kho hdn hop phin Gng trén hdn hop natri
cacbonat khan va natri sulfat khan, loc, va cd dic, thu dugc (¥)-tfrans-(3-hydroxy-
xyclopentyl amin (hop chét 8a, 0,68 g, 67%) & dang chét 16ng mau hd phach, san phim
nay dugc st dung ma khong cAn tinh ché thém trong phén tmg tiép theo. 'H NMR (400
MHz, DMSO-d6) & = 4,29 (br s, 1H), 4,19-4,10 (m, 1H), 3,35 (quin, J=6,4 Hz, 1H),
1,93-1,80 (m, 2H), 1,64 (ddd, J=3,4, 6,9, 13,0 Hz, 1H), 1,54 (br s, 2H), 1,41-1,32 (m,
2H), 1,19-1,07 (m, 1H).

Gia nhiét dung dich 4-clo-2-(metylsulfanyl)pyrimidin-5-carbaldehyt (613,7 mg,
3,25 mmol) [Zheng, K.; Min Park, C.; Igbal, S. Hernandez, P.; Park, H.; LoGrasso, P.V.;
Feng, Y. ACS Med. Chem. Lett. 2015, 6, 413], (£)-trans-(3-hydroxy-xyclopentyl amin
(hop chét 8a, 0,68 g, 6,7 mmol), va DIPEA (3,0 mL, 17 mmol) trong EtOH (32,5 mL)
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trong bé dau 70 °C trong 18 gid. Lam bay hoi dung mdi va phan b phén cin vio gifta
NaHCO; bdo hoa trong nude (50 mL) va EtOAc (50 mL x 3). Lam khd céc 16p hitu co
thu gom dugc trén magié sulfat, loc, va c¢6 ddc. Hoa tan phén cin dang gdm mau niu
nay trong ACN (20 mL), taora két tha. Co dic huyén phtl dic dén kho, con lai san phim
imin thd dang san phAm cdng hai phan tir (hop chét 8b, 0,90 g, 82%) & dang chét rin
mau vang sm, v6i tap chit khong ddng ké. 'H NMR (400 MHz, DMSO-de) 6 = 9,96 (d,
J=6,8 Hz, 1H), 8,29 (s, 1H), 8,14 (s, 1H), 4,60 (d, J=3,9 Hz, 1H), 4,58 (d, J=3,9 Hz,
1H), 4,51 (sxt, J=6,8 Hz, 1H), 4,34-4,27 (m, 1H), 4,26-4,19 (m, 1H), 3,88 (quin, J=6,0
Hz, 1H), 2,47 (s, 3H), 2,25-2,14 (m, 1H), 2,10-1,78 (m, 5H), 1,77-1,68 (m, 1H), 1,63-
1,45 (m, 4H), 1,38 (tdd, J=6,2, 8,7, 12,7 Hz, 1H).

Hoa tan san phdm imin thd & dang san phim cong hai phén tir (hop chét 8b, 0,90
g) trong THF (20 mL) va xtt ly bang HCI (dung dich 4,0 M trong 1,4-dioxan, 4,1 mL,
16,4 mmol). Chéit két tia séng mau l4p tirc dugce tao ra khi tiép xtic véi axit ndy, lam can
tr viée khudy. Lai thém THF (10 mL) vao va 15c hdn hop bing tay va chidu séng siéu
am cho dén khi lai khuéy duoc, sau d6 tiép tuc khudy & nhiét 46 trong phong trong 2
gi¢. Pha lodng hdn hop phan g bang EtOAc (50 mL). Trong khi khudy, cho nhé giot
NaHCOj; bio hoa trong nude (30 mL) vao, gy ra sw gidi phéng khi & mic nhe nhang.
Tach cac 16p ctia dung dich hai pha trong thu dugc va 16p nude tiép tuc duoc chiét bing
EtOAc (50 mL). Lam khd cac 16p hitu co thu gom dugc trén magie sulfat, loc, va cd
déc, thu duoc (£)-4-{[(1R* 3R*)-3-hydroxyxyclopentyl] amino}-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 8, 659,9 mg, 74% tr 4-clo-
2-(metylsulfanyl)pyrimidin-5-carbaldehyt) & dang diu mau nau. 'H NMR (400 MHz,
DMSO-ds) & = 9,74 (s, 1H), 8,52 (s, 1H), 8,54 (br s, 1H), 4,72-4,61 (m, 1H), 4,59 (d,
J=3,8 Hz, 1H), 4,28-4,19 (m, 1H), 2,52 (s, 3H), 2,26-2,14 (m, 1H), 2,04-1,88 (m, 2H),
1,66 (ddd, J=5,9, 7.8, 13,4 Hz, 1H), 1,58-1,41 (m, 2H). MS: 254 [M+H]".

Hop chét trung gian 9: 4-amino-N-metylpiperidin-1-sulfonamit

H
HN o 1) SO,Cly, /N\S/P Hap H o
L Et;N, DCM PN o pdc N~
N~ "0 s 0 L g N
H 2) CH3NH;, N0 THF
THF H NH;

CAS# 182223-54-7 9a Hop chit trung gian 9
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Cho dung dich benzyl 4-piperidinylcarbamat (CAS# 182223-54-7, 7,0 g, 27
mmol) va trietylamin (3,27 g, 32,3 mmol) trong DCM (80 mL) vao dung dich dugc lam
lanh (0 °C) sulfuryl clorua (3,99 g, 29,6 mmol) trong DCM (70 mL), theo cach di cham
d& giit nhiét d6 bén trong dudi 10 °C. LAy bé da 1am lanh ra va khudy hdn hop ¢ nhiét
dd trong phong trong 2 gio. Lai 1am lanh hdn hop phan g xubng 0 °C, sau d6 cho nhod
giot dung dich metylamin (2,0 M trong THF, 26,9 mL, 53,8 mmol) va trietylamin (15
mL, 108 mmol) trong DCM (50 mL) vao, giit nhiét d6 bén trong dudi 10 °C. Khudy
huyén phti thu dugc & nhiét d9 trong phong trong 15 gid. Béi vi LCMS cho thiy su c6
mit ctia con hop chit trung gian closulfonyl, lam lanh dung dich xubng 0 °C va cho
thém metylamin (2,0 M trong THF, 40 mL, 80 mmol) vao. Tiép tuc khudy & nhiét 4o
trong phong trong 3 gid, tai thoi diém nay khong con c thé nhén thiy hop chét trung
gian closulfonyl theo LCMS. Phan bd hén hop phan tng vao giita nuée (100 mL) va
DCM (150 mL x 2). Lam khd céc dich chiét hitu co thu gom duoc, cb dic, va tinh ché
bing séc ky silica gel (rira giai bang 50-80% EtOAc trong ete dau mo), thu dugc benzyl
[1-(metylsulfamoyl)piperidin-4-yl]carbamat (hop chit 9a, 4,0 g, d0 tinh khiét 90%, hiéu
sult 45%) & dang chit rin mau tring. '"H NMR (400 MHz, CDCls) § = 7,42-7,31 (m,
5H), 5,17-5,06 (m, 2H), 4,73 (d, J=6,5 Hz, 1H), 4,12 (q, J=4,9 Hz, 1H), 3,67 (d,J=12,3
Hz, 3H), 2,97-2,88 (m, 2H), 2,72 (d, J=5,3 Hz, 3H), 2,03 (d, J/=11,3 Hz, 2H), 1,57-1,46
(m, 2H). MS: 350 [M+Na]".

Khir oxy huyén phu benzyl [1-(metylsulfamoyl)piperidin-4-yl]carbamat (hop
chit 9a, 4,0 g, 12 mmol) va Pd/C(50% H:0, 2 g) trong THF (100 mL) va 1am sach bang
hydro (3 chu trinh), sau do6 khudy trong Binh céu hydro & nhiét d0 trong phong trong 4
gidr. Loc huyén phi, va ¢b dac dich loc, thu duge san pham thd (2,3 g, d6 tinh khiét 85%,

hiéu sudt 100%) & dang chit rin mau tring.

Thuc hién nhiéu mé theo quy trinh nay va két hop lai, thu duge 45 g san phim
tho, sau do, san phﬁm nay dugc tai két tinh tr DCM néng, thu dugc 4-amino-N-
metylpiperidin-1-sulfonamit tinh khiét (hop chat trung gian 9, 40 g, 89%). 'THNMR (400
MHz, DMSO-d6) § = 3,45-3,37 (m, 2H), 2,75-2,59 (m, 3H), 2,50 (s, 3H), 1,78-1,67 (m,
2H), 1,30-1,15 (m, 2H). MS: 194 [M+H]".

Hop chit trung gian 10: 4-amino-N-(2-metoxy-2-metylpropyl)piperidin-1-sulfonamit.
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Thuc hién theo quy trinh diéu ché hop chit trung gian 9, 2-metoxy-2-
metylpropan-1-amin  dwgc st dung, thu duoc 4-amino-N-(2-metoxy-2-
metylpropyl)piperidin-1-sulfonamit (hop chét trung gian 10). 'H NMR (400 MHz,
CDCls) § = 4,54-4,42 (m, 1H), 3,67 (d, J/=12,3 Hz, 2H), 3,19 (s, 3H), 3,01 (d, J=5,8 Hz,
2H), 2,88-2,76 (m, 3H), 1,89 (d, J/=10,5 Hz, 2H), 1,39 (d, J=9,3 Hz, 2H), 1,21 (s, 6H)

Hop chét trung gian 11: 4-amino-N-(tetrahydro-2 H-pyran-4-yl)piperidin-1-sulfonamit.

N //
SEAS!
NH,
Hop chét trung gian 11

Thuyec hién theo quy trinh diéu ché hop chét trung gian 9, 4-aminotetrahydropyran
duogc st dung, thu dugc hop chét 4-amino-N-(tetrahydro-2H-pyran-4-yl)piperidin-1-
sulfonamit (hop chét trung gian 11). 'HNMR (400 MHz, CDCls) = 4,24-4,13 (m, 1H),
3,95 (td, J=3,6, 11,7 Hz, 2H), 3,77-3,74 (m, 1H), 3,67 (d, J=12,5 Hz, 2H), 3,43 (dt,
J=2,3, 11,7 Hz, 3H), 2,89-2,77 (m, 3H), 2,02-1,86 (m, 5H), 1,59-1,48 (m, 2H), 1,46-
1,38 (m, 3H)

Céc 4-amino-N-alkyl-piperidin-1-sulfonamit khac duge tdng hop theo quy trinh
didu ché hop chét trung gian 9 va dugc st dung & dang thd, khong can tinh ché hoic xac

dinh dic trung, @& didu ché cac hop chét ctia cac vi du néu trong bang 1.

Hop chét trung gian 12: 1-[(2,2,2-trifloetyl)sulfonyl]piperidin-4-amin trifloaxetat.

F S//o
g el 0
/
kawmﬁkﬁﬁwl
cM NH,
EtsN
CAS# 73874-95-0 12a Hop chét trung gian 12
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Cho 2,2,2-trifloetansulfonyl clorua (301 mg, 1,65 mmol) vao dung dich dugc lam
lanh bing bé da 4-(N-Boc-amino)piperidin (300 mg, 1,5 mmol) va trietylamin (303 mg,
3 mmoll) trong DCM (10 mL), va khuy hdn hop & nhiét 46 trong phong trong 2 gio.
Thu gom chét két tia thu dugc bang cach loc va 1am khd bing ap suét thp, thu dugc
tert-butyl {1-[(2,2,2-trifloetyl)sulfonyl]piperidin-4-yl} carbamat (hop chét 12a, 300 mg,
58%) & dang chét rin mau tring. "H NMR (400 MHz, DMSO-d6) & = 4,47 (g, J=10,2
Hz, 2H), 3,63-3,51 (m, 2H), 3,44-3,36 (m, 1H), 3,01-2,83 (m, 2H), 1,80 (d, J=10,5 Hz,
2H), 1,47-1,27 (m, 2H), 1,39 (s, 9H).

Cho axit trifloaxetic (1 mL) vao dung dich trert-butyl {1-[(2,2,2-
trifloetyl)sulfonyl]piperidin-4-yl}carbamat (hop chit 12a, 300 mg, 0,87 mmol) trong
DCM (10 mL), va khuéy hdn hop & nhiét do trong phong trong 14 gi¢. Lam bay hoi cac
chit d& bay hoi va lam kho phan cin bang 4p suit thp, thu dugc mudi 1-[(2,2,2-
trifloetyl)sulfonyl]piperidin-4-amin TFA (hop chét trung gian 12, 300 mg, 74%) & dang
gom mau tr'fmg. 'H NMR (400 MHz, DMSO-d6) & = 8,05 (br s, 3H), 4,65-4,35 (m, 2H),
3,70 (d, J=12,8 Hz, 2H), 3,20 (d, J=4,8 Hz, 1H), 2,95 (t, J=11,7 Hz, 2H), 1,98 (d,
J=10,5 Hz, 2H), 1,66-1,38 (m, 2H).

Hop chét trung gian 13: 1-(but-3-yn-1-ylsulfonyl)piperidin-4-amin metansulfonat.

\/\’9

S
\ o
\
HN 0 EtN \/\//S//\N o
N DCM N0

CAS# 73874-95-0 13a

N 0
MeSOH SN

&N
DCM
NH, -MsOH

Hop chét trung gian 13

Lam lanh dung dich but-3-yn-1-sulfonyl clorua (653 mg, 4,3 mmol) trong DCM
(36 mL) trong nito trong bé axeton/da kho. Hoa tan mot phan 4-(N-Boc-amino)piperidin
rén (714 mg, 3,6 mmol) trong DCM (8 mL) va cho vao qua bom tiém. Cho nho giot
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trietylamin (646 pL, 4,6 mmol) vao trong 1 phut. Khudy hdn hop trong bé ¢4 1am lanh
trong nito trong 30 phit. Trong khi vAn 1am lanh, pha losng hén hop phén {mg bang
NaHCO3 bdo hoa trong nuée (10 mL) va nude duge khir ion (10 mL). Chiét hdn hop
bing DCM (50 mL). Lam khd 16p hitu co trén natri sulfat va 1am bay hoi, thu duogc fert-
butyl (1-(but-3-yn-1-ylsulfonyl)piperidin-4-yl)carbamat (hop chét 13a, 1,08 g, 96%) &
dang chit rin mau tring. "H NMR (400 MHz, CDCl3) = 4,45 (br s, 1H), 3,76 (d, J=12,7
Hz, 2H), 3,66-3,48 (m, 1H), 3,17-3,08 (m, 2H), 3,03-2,88 (m, 2H), 2,70 (dt, J=2,7,7,6
Hz, 2H), 2,17-2,07 (m, 1H), 2,03 (dd, J=2,9, 13,1 Hz, 2H), 1,54-1,35 (m, 11H).

Cho axit metansulfonic (318 pL, 4,8 mmol) vao dung dich terz-butyl (1-(but-3-
yn-1-ylsulfonyl)piperidin-4-yl)carbamat (hop chit 13a, 253 mg, 0,8 mmol) trong DCM
(8 mL), va khudy dung dich thu dwgc & nhiét d6 trong phong trong 30 phut. Lam bay
hoi céc cht d& bay hoi va huyén phit héa phin c3n trong etyl ete (15 mL). Léng gan ete
ra va 1am khd chét rén bing ap suat rat thip & nhiét do trong phong, thu dugc 1-(but-3-
yn-1-ylsulfonyl)piperidin-4-amin metansulfonat (hop chét trung gian 13, 248 mg, 99%)
& dang chit rén mau tréng. "H NMR (400 MHz, DMSO0-d6) & = 7,90 (br s, 3H), 3,65 (d,
J=12,7 Hz, 2H), 3,27 (t, J=7,5 Hz, 2H), 2,93 (t, J=11,4 Hz, 2H), 2,57 (dt, J=2,6, 7,5
Hz, 2H), 2,36 (s, 5H), 1,96 (d, J=10,5 Hz, 2H), 1,51 (dq, J=3,9, 12,0 Hz, 2H). MS: 217
[M+H]".

Hop chit trung gian 14: (+/-)-cis-3-ﬂo-1-(metylsulfonyl)piperidin-4-amin.

N
’/S ~Cl

\‘” Hy -\59 F
HT::I: EQN o N PIC N
N /\© DCM —_—
H NH2
] MeOH/THF
(+1-) (+/-) H /\© (+1-)

14a Hop chét trung gian 14

Benzyl este cia axit cis-(3-flo-piperidin-4-yl)-carbamic triét quang [Array
Biopharma Inc. Patent: Triazolopyridine Compounds as PIM Kinase Inhibitors,
W02010/22081 A1, 2010] duoc sulfonyl hoa theo quy trinh didu ché hop chét trung
gian 12 va dugc khir bao vé theo quy trinh didu ché hop chit trung gian 9, thu duge (+/-
)-cis-3-flo-1-(metylsulfonyl)piperidin-4-amin (hop chét trung gian 14) & dang chét ran
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mau vang nhat. "H NMR (400 MHz, CD3;0D) § = ppm 4,66 (d, /=48,4 Hz, 1H), 4,01-
3,94 (m, 1H), 3,78-3,74 (m, 1H), 3,00 (dd, J=36,9, 14,0 Hz, 1H), 2,98-2,91 (m, 1H),
2,88 (s, 3H), 2,82 (t, J=8 Hz, 1H), 1,79-1,73 (m, 2H). MS: 197 [M+H]".

Céc sulfonylpiperidin-4-amin dugc thé alkyl va aryl khéc duge tbng hop theo céc
quy trinh didu ché hop chét trung gian 9, hop chét trung gian 12, hodc hop chét trung
gian 13 va duoc st dung & dang thd, khong cin tinh ché hodc xac dinh dic trung, dé

didu ché cac hop chét ctia cic vi du duge néu trong bang 1.
Hop chét trung gian 15: (®)-(1R* 2R*)-2-amino-1-etylxyclopentan-1-ol.

Cbz. H2 NH2

<::7/«\ mCPBA iii;lA\~ 1) NH4OH, H,0 NH Pd/C oH
_— - \OH —_— N
2) CbzCl, NaOH, <:57i.\ MeOH _
+/-
CAS# H,0, THF (+5) (+1-)
2146-38-5 15a 15b Hop chat trung gian 15

Tién hanh epoxy hoa 1-etylxyclopenten (CAS#2146-38-5), sau d6 m¢& vong va
khtr bdo vé Cbz theo quy trinh didu ché hop chét trung gian 1, thu dugc (£)-(1R*,2R*)-
2-amino-1-etylxyclopentan-1-ol (hop chét trung gian 15) & dang gdm mau vang. H
NMR (400 MHz, DMSO-d6) & = 2,86 (dd, J=3,5, 6,3 Hz, 1H), 2,03-1,92 (m, 1H), 1,63-
1,51 (m, 4H), 1,41-1,35 (m, 2H), 1,20 (ddd, J=3,9, 7,2, 13,1 Hz, 1H), 0,87 (t, J=7,5 Hz,
3H).

Hop chét trung gian 15 dugc xir ly thém theo quy trinh diéu ché hop chét trung
gian 2 va phuong phiap A d8 didu ché cac hop chét clia cac vi du 194 va 195, nhu duge

néu trong bang 1.

Hop chit trung gian 16: (B)-(1R* 25* 4R*)-4~((tert-butyldiphenylsilyl)oxy)-2-

metylxyclopentan-1-amin.

-128-



32606

Pd/C ;;i7‘, NaBH, NaOH
o e .
EtOAc EtOH
o ol ) Ho!  (+F) o (+H)
16a 16b 16¢c
1. TBDPSCI, DBU NHBoc  1.TFA, DCM NH;
CH5CN 2. NaHCO;
2. NaN3, Zn(TfO),,
TBAB, Boc,0, THF TBDPSO (/) TBDPSO  (+/)
sau do 14 tBuOH 16d Hop chat trung gian 16

Cho 10 % trong lugng Pd/C (6,0 g) vao dung dich etyl 2-metyl-4-oxoxyclopent-
2-en-1-carboxylat [Dolby, L. J. et al. J. Org. Chem. 1968, 33(12), 4508] (24,0 g, 119
mmol) trong EtOAc (500 mL). Suc khi hydro vao hdn hop trong khoang 5 phit, sau d6
khuAy hén hop trong 30 psi hydro trong 48 gid. Thao ngudn hydro ra va hdn hep duge
lam sach bing nito trong 5 phut. Loc Pd/C ra bang cach st dung dém Celite®, rira béng
etyl axetat. Cd déc dich loc, thu duge 24 g diu mau vang. Tinh ché diu thd niy béng
sdc ky silica gel (rira giai bing ete ddu mo/EtOAc tir 10/1 dén 3/1), thu duge (+)-etyl
(1R*,25%)-2-metyl-4-oxoxyclopentan-1-carboxylat (hop chét 16a, 19,3 g, 80%) & dang
mot ddu. 'TH NMR (400 MHz, CDCl3) & = 4,16-4,09 (m, 2H), 3,15-3,08 (m, 1H), 2,63
(td, J=7,4, 14,6 Hz, 1H), 2,58-2,49 (m, 1H), 2,36-2,24 (m, 2H), 2,13-2,04 (m, 1H), 1,22
(t, J=7,2 Hz, 3H), 1,00 (d, J/=7,0 Hz, 3H).

Lam lanh dung dich (¥)-etyl (1R*,25%)-2-metyl-4-oxoxyclopentan-1-carboxylat
(hop chét 16a, 10 g, 59 mmol) trong etanol (300 mL) xudng 0 °C trong nito. Cho timg
phén nho natri bohydrua (1,11 g, 29,4 mmol) vao. Khu4y hdn hop phan tmg & 0 °C trong
1 gio. Toi dép t4t phan tmg bang cach bd sung tir tir dung dich amoni clorua béo hoa
trong nudce (50 mL), sau d6 1a nude (50 mL) dé hoa tan chit rén bat ky. Loai bd etanol
bing ap suét thip va chiét phin c3n trong nude bang MTBE (2 x 300 mL). L6p hitu co
thu gom dugc duoc rua bang NaCl (500 mL), 1am kho trén natri sulfat khan, loc, va c6
d3c bing 4p suit thap, thu dugc (+)-etyl (1R*,25* 4R*)-4-hydroxy-2-metylxyclopentan-
1-carboxylat (hop chét 16b, 9,9 g, 97%) & dang diu mau vang. '"H NMR (400 MHz,
CDClL) & = 4,24-4,16 (m, 1H), 4,14-4,03 (m, 2H), 3,57 (br s, 1H), 2,74 (dt, J=3,8, 7,4
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Hz, 1H), 2,29-2,11 (m, 2H), 2,04-1,95 (m, 1H), 1,89 (id, J=3,6, 14,2 Hz, 1H), 1,35-1,26
(m, 1H), 1,23-1,18 (m, 3H), 0,95 (d, J=6,8 Hz, 3H).

Khudy hdn hop (¥)-etyl (1R*,25*4R*)-4-hydroxy-2-metylxyclopentan-1-
carboxylat (16b, 9,9 g, 57 mmol) trong NaOH trong nuéc (115 mL, 1 M, 115 mmol) &
nhiét do trong phong trong 18 gid. Cho MTBE (100 mL) vao va tach cac 16p. Lam lanh
16p nu6e xudng 0 °C va axit héa dén d6 pH=1 bing cach bd sung tir tir HCI trong nuéce
(5N). Chiét huyén phi nuéc ndy bang EtOAc (4 x 200 mL). Cac 16p hiru co két hop
dugc rira bang NaCl bio hoa trong nuée (100 mL), 1am kho trén magie sulfat khan, loc
va ¢d dic, thu dugc axit ()-(1R*,2S8*,4R*)-4-hydroxy-2-metylxyclopentan-1-
carboxylic (hop chit 16¢c, 7,9 g, 95%) & dang diu mau vang. '"H NMR (400 MHz,
DMSO0-d6) 8 = 12,01 (br s, 1H), 4,67 (br s, 1H), 4,02 (t, J=6,9 Hz, 1H), 2,67 (q, J=7,9
Hz, 1H), 2,19 (td, J=7,1, 14,1 Hz, 1H), 2,03-1,93 (m, 2H), 1,81-1,67 (m, 1H), 1,28-1,15
(m, 1H), 0,93 (d, J=6,3 Hz, 3H).

Khudy dung dich axit (£)-(1R*,2S*4R¥)-4-hydroxy-2-metylxyclopentan-1-
carboxylic (hop chét 16¢, 7,9 g, 55 mmol), fert-butyl(clo)diphenylsilan (TBDPSCI, 15,8
g, 57,5 mmol), va DBU (10 g, 66 mmol) trong axetonitril (200 mL) & nhiét 0 trong
phong trong 15 gid. C6 dic hdn hop phan ung va phan bb vao gitta DCM va amoni
clorua bdo hoa trong nude. Rira 16p hitu co bang NaCl bo hoa trong nude trén natri
sulfat, co dic, va tinh ché bing séc ky silica gel (rira giai bing tir 100% DCM dén
DCM/MeOH 20/1), thu duoc axit (£)-(1R*,25* ,4R*)-4-((tert-butyldiphenylsilyl)oxy)-
2-metylxyclopentan-1-carboxylic (18 g, 85%) & dang diu mau vang khong tinh khiét

ma duge st dung & bude ke ti€p ma khong can tinh ché thém.

Cho di-tert-butyl dicacbonat (599 mg, 2,74 mmol) vao dung dich axit (+)-
(1R*,28* 4R*)-4-((tert-butyldiphenylsilyl)oxy)-2-metylxyclopentan-1-carboxylic (700
mg, 1,83 mmol), natri azit (297 mg, 4,57 mmol), tetrabutylamoni bromua (TBAB, 118
mg, 0,366 mmol), va k&m triflat (200 mg, 0,549 mmol) trong THF (20 mL). Khuiy hdn
hop trong mdt dng duoc bit kin trong argon & 60 °C trong 24 gid, sau d6 cho fert-butanol
(67,8 mg, 0,915 mmol) vdo qua bom tiém. Tiép tuc khudy & 60 °C thém 24 gid. Lam
lanh hdn hop xubng nhiét d trong phong va t6i dap tit phan mg bang NaNO2 10%
trong nude (10 mL). Cho etyl axetat vao va khu4y hdn hop hai pha trong 30 phiit & nhiét

-130-



32606

d6 trong phong. Tach hai 16p ra, va rira 16p hitu co 14n luot bang NH4Cl bio hoa trong
nuée (15 mL), va nuée mudi (15 mL). Lam khé dung dich hitu co trén natri sulfat, loc,
va ¢d dic, thu dugc 16d thd & dang ddu mau vang. Thyc hién riéng ré tbng cong bay mé
cho 700 mg nhu dugc mod ta trén day, sau doé k&t hop cac mé va tinh ché bang sic ky
silica gel (ete ddu mo/EtOAc 10/1), thu dugc (¥)-tert-butyl ((1R*,25* 4R*)-4-((tert-
butyldiphenylsilyl)oxy)-2-metylxyclopentyl)carbamat (hop chat 16d, 3,3 g, 56% tir tong
cdng bay mé véi mdi mé 700 mg). MS: 476,1 [M+H]*, 'H NMR (400 MHz, DMSO-d6)
8 =17,62-7,57 (m, 4H), 7,48-7,40 (m, 6H), 6,59 (d, J=8,8 Hz, 1H), 4,13 (t, J/=6,1 Hz,
1H), 3,77-3,61 (m, 1H), 1,99-1,82 (m, 3H), 1,66 (td, J=6,6, 12,9 Hz, 1H), 1,37 (s, 10H),
1,00 (s, 9H), 0,88 (d, J=6,5 Hz, 3H). Phén tich 2D NMR d4 x4c nhin gia thiét hoa hoc

1ap thé trong ddi ciia tit ca cis.

Cho axit trifloaxetic (10 mL) vao dung dich (£)-tert-butyl ((1R*,25*,4R*)-4-
((tert-butyldiphenylsilyl)oxy)-2-metylxyclopentyl)carbamat (hop chét 16d, 1,9 g, 4,2
mmol) trong DCM (30 mL), va khudy dung dich & nhiét d trong phong trong 2 gid. Cb
dac dung dich phan tmg, pha lodng phan cin bang DCM (100 mL), va cho NaHCOs3 (50
mL) bdo hoa trong nudc vio dé trung hoa axit con lai. Tach céc 16p va chiét 16p nudce
bang DCM (100 mL). Lam khd céc 16p hitu co thu gom dugc, loc va c6 déc, thu dugce
(®)-(1R*,25* 4R*)-4-((tert-butyldiphenylsilyl)oxy)-2-metylxyclopentan-1-amin ~ thd
(hop chét trung gian 16, 1,5 g) & dang mot dau. '"H NMR (400 MHz, CDCl3) 8 = 7,72
(dd, J=1,8, 7,8 Hz, 1H), 7,66 (ddd, J=1,5, 3,5, 7,8 Hz, 3H), 7,48-7,32 (m, 6H), 4,30-
4,19 (m, 1H), 3,08 (d, J=4,3 Hz, 1H), 2,03-1,90 (m, 2H), 1,79 (br s, 1H), 1,68 (td, J=3,2,
13,9 Hz, 1H), 1,51-1,39 (m, 1H), 1,13-0,95 (m, 12H).

Xir Iy thém hop chét trung gian 16 theo quy trinh diéu ché hop chit trung gian 5,
bang céch cong SnAr vao etyl 4-clo-2-(metylsulfanyl)pyrimidin-5-carboxylat, khir este
ndy bing LAH, va oxy héa ruwou thu dugc bing MnO,. Nhém bdo vé fert-
butyldiphenylsilyl cling dugc cit ra trong qué trinh khit LAH. Quy trinh tbng hop sau
d6 duoc thuc hién theo phuong phap A, thu dugc céc hgp chét cta cac vi du 199 va 200,

nhu dugce néu trong bang 1.

Hop chét trung gian 17: (£)-(1R*,35*,4.5*)-3-amino-4-floxyclohexan-1-ol hydroclorua.
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Trong binh polypropylen duogc bit kin, khudy dung dich (&)-(fers-butyl
(18* 3R* ,6R*)-3-(benzyloxy)-7-azabixyclo[4.1.0]heptan-7-carboxylat [Crotti, P. et al.
J. Org. Chem. 1995, 60, 2514] (4,0 g, 13 mmol) va trietylamin trihydroflorua (12,8 g,
79,2 mmol) trong axetonitril (10 mL) & 90 °C trong 18 gid. Sau khi lam lanh xudng
nhiét do trong phong, phan bd hdn hop vao gitta nudc va etyl axetat. Rua 16p hitu co
bang NaCl bdo hoa trong nuée, 1am khd trén natri sulfat, c6 dic, va tinh ché béng séc
ky silica gel (rtra gidi bing ete ddu mo/EtOAc tir 10/1 dén 1/1), thu duoc 2,4 g san phim
mong mudn nhung cé do tinh khibt 85% theo HPLC. Tinh ché tiép chat liéu nay bing
HPLC didu ché, thu duoc (¥)-tert-butyl ((1S*,25%,5R*)-5-(benzyloxy)-2-
floxyclohexyl)carbamat (hop chét 17a, 1,88 g, 44%) ¢ dang chét rin mau tring. "HNMR
(400 MHz, CD3;0D) § = 7,47-7,18 (m, 5H), 4,62-4,48 (m, 2H), 4,40-4,18 (m, 1H), 3,92
(br dd, J=3,9, 10,7 Hz, 1H), 3,78-3,68 (m, 1H), 2,16 (br dd, J=1.8, 11,0 Hz, 1H), 2,04-
1,84 (m, 3H), 1,57-1,39 (m, 11H).

Khudy dung dich  ()-fert-butyl  ((15*25%5R*)-5-(benzyloxy)-2-
floxyclohexyl)carbamat (hop chét 17a, 1,88 g, 5,81 mmol) va Pd(OH)./C (1,0 g) trong
metanol (100 mL) trong 45 psi hydro & nhiét do trong phong trong 18 gio. Loc chit xtc
tic ra va cd dic dich loc, thu dugc (¥)-tert-butyl ((18*,28*,5R*)-2-flo-5-
hydroxyxyclohexyl)carbamat (hop chit 17b, 1,36 g, 100%) & dang chét rin mau tring
ma duoc sit dung khong cin tinh ché thém. 'H NMR (400 MHz, CD30D) § = 4,42-4,15
(m, 1H), 4,04-3,86 (m, 2H), 3,33 (td, J=1,6, 3,3 Hz, 1H), 2,00-1,82 (m, 3H), 1,81-1,71
(m, 1H), 1,62-1,50 (m, 2H), 1,46 (s, 9H).

Cho HCl 4 M trong MeOH (20 mL, 80 mmol) vao dung dich (&)-tert-butyl
((15*,28*,5R*)-2-flo-5-hydroxyxyclohexyl)carbamat (hop chéit 17b, 1,36 g, 5,83 mmol)
trong MeOH (20 mL). Khudy hdn hop & nhiét d6 trong phong trong 1 gid, sau d6 co dédc
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va lam d6ng khd, thu duoc (#)-(1R*,35*,45*)-3-amino-4-floxyclohexan-1-ol
hydroclorua (hop chét trung gian 17, 0,985 g, 100%) & dang chit rén hit 4m mau tring.
MS: 134,1 [M+H]", '"H NMR (400 MHz, D0) § = 4,75-4,52 (m, 1H), 4,23-4,09 (m,
1H), 3,69-3,53 (m, 1H), 2,22-2,03 (m, 2H), 1,95-1,80 (m, 2H), 1,75-1,61 (m, 2H), F
NMR (376MHz, D20) § =—179,8 (s, 1F).

Hop chét trung gian 17 dugc st dung ma khong cAn tin ché thém nhu dugc md
ta cho hop chét trung gian 3 va theo phuong phép A, thu duge céc hop chét cua cac vi
du 217-220 dugce thé hién trong bang 1.

Hop chit trung gian 18: (18,28,5R)-5-((tert-butyldiphenylsilyl)oxy)-2-

metylxyclohexan-1-amin.

TBDMSCI1
OO~ Imidazol OO NaOH O OH
“, _ /7 _— 1
" DMF " EtOH/H,,0 "
“'OH “’OTBDMS “'OTBDMS
18a 18b
o
“E’ZSA Hz (1 atm (101kPa))
BnOH I 10% PdIC ‘
MeOH .,
TOhwn “OTBDMS ‘OTBDMS
Hop chét trung gian 18

Khudy dung dich etyl (1S,2S,5R)-5-hydroxy-2-metylxyclohexan-l-carboxylat
[Raw, A.S. and Jang, E.B. Tetrahedron 2000, 56, 3285-3290] (6,25 g, 33,6 mmol),
imidazol (6,85 g, 101 mmol), va fert-butyl(clo)diphenylsilan (18,4 g, 67,1 mmol) trong
DMF (80 mL) & 20 °C trong 40 gid. T6i dép t4t phan tng bang nudc duge khir ion (200
mL) va chiét bang etyl axetat (3 x 80 mL). L6p hitu co thu gom duogc duoc rira bang
NaCl bo hoa trong nuée, 1am khd trén natri sulfat, ¢ dic, va tinh ché bing sic ky silica
gel (rira gidi bing etyl axetat trong pet. ete), thu dugc etyl (18,2S,5R)-5-((tert-
butyldimetylsilyl)oxy)-2-metylxyclohexan—l-carboxylat (18a, 10,5 g, 74%) & dang dau
mau vang nhat. '"H NMR (400 MHz, CDCl3) 8 = 7,72-7,62 (m, 4H), 7,47-7,35 (m, 6H),
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4,21-4,02 (m, 3H), 2,67-2,50 (m, 1H), 1,87-1,77 (m, 1H), 1,69-1,58 (m, 3H), 1,52-1,32
(m, 3H), 1,26 (t, J=7,2 Hz, 3H), 1,10-1,07 (m, 9H), 0,95 (d, J=6,0 Hz, 3H).

Khudy hdn hop natri hydroxit (4,71 g, 118 mmol) va (1S,28,5R)-5-((tert-
butyldimetylsilyl)oxy)-2-metylxyclohexan-1-carboxylat (18a, 5,0 g, 11,8 mmol) trong
etanol (80 mL) va nuéc dugc khit ion (80 mL) & 80 °C trong 15 gié. Lam bay hoi céc
chét d& bay hoi va trung hoa phin cin trong nudc dén d6 pH=6 bang HC1 1N. Chiét san
phim bing etyl axetat (3 x 100 mL). L6p hitu co thu gom dugce dugce rira bang NaCl bio
hoa trong nuéc, 1am kho trén natri sulfat, ¢6 ddc, va tinh ché bang sic ky silica gel (rra
gidi bang etyl axetat trong pet. ete), thu dugc axit (1S,28,5R)-5-((tert-
butyldimetylsilyl)oxy)-2-metylxyclohexan-1-carboxylic (hop chét 18b, 2,55 g, 55%) &
dang chit rin mau sim sang. SFC khong dbi xtmg cho thdy khong c6 su epime hoa.
[Pinh chinh & nhiét 6 trong phong 2,72 phit, phuong phap SFC khong d6i ximg: Cot:
ChiralCel OJ-H 150x4,6mm I.D., 5um. Pha dong: A: CO2 B: etanol (0,05% DEA).
Gradien: tir 5% dén 40% B trong 5,5 phut va gilt & 40% trong 3 phut, sau d6 ¢ 5% B
trong 1,5 phit. Téc d6 dong: 2,5mL/phit Nhiét 6 cot 12 40 °C].

Khudy dung dich axit (18,2S,5R)-5-((tert-butyldimetylsilyl)oxy)-2-
metylxyclohexan-1-carboxylic (18b, 4,0 g, 10,1 mmol), trietylamin (3,1 g, 30,3 mmol),
va diphenyl phosphoryl azit (DPPA, 4,2 g, 15,1 mmol) trong toluen (100 mL) ¢ 110 °C
trong 3 gid. Cho rugu benzylic (5,5 g, 50,4 mmol) vao va tiép tuc khudy & 110 °C trong
32 gi® nita. Sau khi 1am lanh xudng nhiét do trong phong, cb dic hdn hop phén tmg va
tinh ché phin cin bing séc ky silica gel (rira giai bang etyl axetat trong pet. ete), thu
duoc benzyl ((1S,2S,SR)-S-((z‘ert—butyldiphenylsilyl)oxy)-2-metylxyclohexyl)carbamat
(hop chét 18¢, 2,8 g, 55%) & dang mdt dau. 'TH NMR (400 MHz, CDCls) 6 = 7,79-7,62
(m, 4H), 7,48-7,31 (m, 11H), 5,26-5,07 (m, 2H), 4,49-4,37 (m, 1H), 4,18-4,05 (m, 1H),
3,92-3,71 (m, 1H), 2,11-1,92 (m, 1H), 1,78-1,60 (m, 3H), 1,35-1,19 (m, 3H), 1,14-1,01
(m, 12H). MS; 524 [M+Na]".

XU ly benzyl ((18,2S,5R)-5-((tert-butyldiphenylsilyl)oxy)-2-
metylxyclohexyl)carbamat (hop chét 18c, 3,50 g, 6,98 mmol) trong metanol (75 mL)
- bing 10% paladi trén cacbon (350 mg) va khudy & 30 °C trong binh cau hydro trong 16
gid. Loai bo chét xtc tc bing cach loc va 1am bay hoi dich loc, thu duge (15,2S,5R)-5-
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((tert-butyldiphenylsilyl)oxy)-2-metylxyclohexan-1-amin (hop chit trung gian 18, 2,5
g, 98%) & dang mot ddu. 'HNMR (400 MHz, CDCls) & = 7,77-7,61 (m, 4H), 7,47-7,35
(m, 6H), 4,26-4,09 (m, 1H), 2,95-2,77 (m, 1H), 1,91-1,83 (m, 1H), 1,67-1,58 (m, 3H),
1,53-1,43 (m, 1H), 1,35-1,23 (m, 1H), 1,20-1,12 (m, 2H), 1,09 (s, 12H). MS: 368
[M+H]".

Hop chét trung gian 18 dugc st dung d& tdng hop theo quy trinh tbng hop hop
chét trung gian 3 va phuong phép A, c6 viéc khir bao vé silyl bing TBAF nhu mot budc
bd sung trude khi oxy héa thioete biang OXONE®, thu dugce hop chét cua vi du 216,

nhu dugce néu trong bang 1.

Hop chit trung gian 19: (£)-(3S* 4R*)-4~((5-(hydroxymetyl)-2-(metylthio)pyrimidin-4-
yl)amino)-3-metyltetrahydrofuran-3-ol.

0
|
\S)\N/ cl 0 “
CAS 5909-24-0 N OH
*HCI N g IT
NH2 DIPEA /(:fk LAH ~ /k =
57N ONH

(b/ s7 N7 ONH
Con o o M
(OH O~ (+/)
o— (+/-) )
19a Hop chéat trung gian 19

Thyc hién theo quy trinh diéu ché hop chit trung gian 5, cong SnAr vao etyl 4-
clo-2-(metylsulfanyl)pyrimidin-5-carboxylat (CAS# 5909-24-0) (6,0 g, 26 mmol), va
(£)-(35*,4R*)-4-amino-3-metyltetrahydrofuran-3-ol hydroclorua [Eli Lilly and Co.
Patent: Selective Androgen Receptor Modulators. WO 2013/055577 Al, 2013] (6,1 g,
28 mmol) bang diisopropyletyl amin (20 g, 155 mmol) trong etanol (120 mL), thu duogc
()-etyl 4-(((3R* 4S*)-4-hydroxy-4-metyltetrahydrofuran-3-yl)amino)-2-
(metylthio)pyrimidin-5-carboxylat (hop chit 19a, 6,2 g, 77%), sau d6 san phidm nay
duoc khtr bang LAH (1,91 g, 50,5 mmol) trong THF (150 mL). Sau khi lam tinh sach
bing nuéc, tich chit ddng phan chinh bing HPLC diéu ché, thu duge (+)-(35* 4R*)-4-
((5-(hydroxymetyl)-2-(metylthio)pyrimidin—4-yl)amino)-3-metyltetrahydrofuran—3-ol
(hop chét trung gian 19, 1,51 g, 33%) & dang chét rén mau trdng. '"H NMR (400 MHz,
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CDCL3) § = 7,80 (s, 1H), 6,08 (d, J=6,0 Hz, 1H), 4,65-4,56 (m, 3H), 4,36 (dd, J=9,16,
7,65 Hz, 1H), 3,90 (d, J=9,0 Hz, 1H), 3,76 (d, J=9,3 Hz, 1H), 3,65 (dd, J=9,16, 6,90 Hz,
1H), 2,54-2,49 (m, 3H), 1,26 (s, 3H).

Oxy hoéa hop chét trung gian 19 thanh aldehyt tuvong Ung béng cach sir dung
MnO; theo quy trinh didu ché hop chit trung gian 5, va xir Iy tiép theo phuong phép A
dé tdng hop cac hop chit cua cac vi du 197 va 198 va vi du 198, nhu dugc néu trong

bang 1.

Hop chit trung gian  20:  (F)-(1R*25%3R*)-3-((5 -(hydroxymetyl)-2-
(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol.

Hop chit trung gian 21 (&)-(1R*,2R*,35*)-3-((5-(hydroxymetyl)-2-
(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol.

Hop chit trung gian  22:  (£)-(1R*2R*3R*)-3-((5-(hydroxymetyl)-2-
(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol.
? Pd(OH) f
2
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Hop chit trung Hop chét trung Hop chat trung

gian 20 gian 21 gian 22

Hydro héa huyén phu N-(2-metyl-3-oxoxyclopent-1-en-1-yl)axetamit [Huang,
K.; Guan, Z.-H.; Zhang, X., Tet. Lett., 2014, 55, 1686 — 1688] (17,6 g, 115 mmol),
Pd(OH)2 20% (u6t) (4,4 g, 28,8 mmol), va DIPEA (37,2 g, 288 mmol) trong etyl axetat
(80 mL) trong thiét bj phan tmg bing thép khong gi & 4p sudt 20 Bar (2 MPa) va 80 °C
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trong 18 gio. Loai bd chét xtic tac bang cach loc qua dém Celite®, va rira banh loc béng
etyl axetat (100 mL) va nuéc (100 mL). Tach cac 16p dich loc hai pha, va chiét 16p nuéc
bang etyl axetat (3 x 30 mL). Lam khd céc 16p hitu co thu gom dugc trén natri sulfat va
¢d dic, thu duge hdn hop céc chit ddng phan khong d6i quang cua N-(3-hydroxy-2-
metylxyclopentyl)axetamit (hop chit 20a, 2,32 g), & dang diu mau vang. Mot hdn hop
c4c chit ddng phan khong d6i quang 20a khic con lai trong 16p nude, ching khong dugce
tach nhung duoc st dung trong dung dich. Ca hai phén doan dugc st dung & bude ké

tiép ma khéng cén tinh ché thém.

Cho timg phan kali hydroxit rén (8,21g, 146 mmol) vao dung dich N-(3-hydroxy-
2-metylxyclopentyl)axetamit (hop chit 20a, 2,30 g, tit cac dich chiét hitu co & trén) trong
nuée (100 mL). Gia nhiét hdn hop dén 90 °C trong 72 gi®. Sau khi lam lanh dung dich
xubng nhiét d6 trong phong, cho di-fert-butyl-dicacbonat (6,39 g, 29,3 mmol) va
tetrahydrofuran (150,0 mL) vao. KhuAy hdn hop phan ing & nhiét do trong phong trong
48 gio. Sau khi lam tinh sach bing nudc, tinh ché cac san phim bing sic ky silica gel
(rea gidi bang 0-80% etyl axetat/heptan), thu dugc tert-butyl (3-hydroxy-2-
metylxyclopentyl)carbamat (hop chét 20b, 3,15 g) & dang hdn hop cc chat ddng phan
khong dbi quang. Lép nude tix bude dAu tién, chira hdn hop céc chét ddng phan khong
d6i quang 20a khic, duge thuy phan va bito vé Boc theo cung quy trinh, thu dugc mé
thit hai ciia hop chit 20b (10,1 g, hdn hop céc chét ddng phan khong ddi quang).

Xt 1y dung dich tert-butyl (3-hydroxy-2-metylxyclopentyl)carbamat (hop chét
20b, 9,3 g, 43,2 mmol) trong 1,4-dioxan (50 mL) béng axit clohydric (216 mL, dung
dich 4M trong 1,4-dioxan, 864 mmol), va khuiy & nhiét d trong phong trong 2 gid.
Lam bay hoi céac chit d& bay hoi, thu dugc 3-amino-2-metylxyclopentan-1-ol
hydroclorua thé (hop chét 20c, 7,0 g) & dang hdn hop céc chét ddng phan khong dbi
quang, ma dugc st dung trong phan tmg sau d6 ma khong cAn tinh ché thém. Céc mé
khac ciia hop chét 20b duoc xtt 1y theo céch twong tu, thu duge cdc mé hop chit 20c ¢b
hén hop céc chét ddng phan khong d6i quang khéc nhau.

Gia nhiét dung dich 3-amino-2-metylxyclopentan-1-ol hydroclorua thd (hop chét
20c, 7,0 g, 60,78 mmol, hdn hop cac chét ddng phan khong d6i quang), diisopropyletyl
amin (39,3 g, 304 mmol), [4-clo-2-(metylsulfanyl)pyrimidin-5-ylJmetanol (CAS#
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1044145-59-6) (11,6 g, 60,8 mmol) trong DMSO (20 mL) dén 50 °C trong 48 gid. Cho
trietylamin (18,5 g, 182 mmol) vao, va tiép tuc gia nhiét trong 20 gid nita. R6t hdn hop
phan mg vao dé/nudc va chiét bang etyl axetat (3 x100 mL). Rira cac phén hitu co thu
gom dugc bang NaCl bdo hoa trong nude (3 x 100 mL), rira bing nudc dugc khir ion
(100 mL), 1dm khd trén natri sulfat va c6 dic, thu dugc 3-((5-(hydroxymetyl)-2-
(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol & dang hdn hop cic chit
ddng phan khong ddi quang. Cac mé hop chét 20c khéc duoc xir 1y theo cach tuong tu,
thu duge céc hdn hop cac chit ddng phan khong d6i quang khéc nhau.

Phan tach cac hdn hop céc chit dong phan khong d6i quang khac nhau cta 3-((5-
(hydroxymetyl)-2-(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol  thanh
bbn cip triét quang riéng ré bang cach thuc hién vai budc két tinh, sic ky nhanh, va
HPLC diéu ché khong phai dang khong d6i xtng. Hoa hoc 1ap thé ciia cac cdp chit dong
phan déi anh thu dugc duoc x4c dinh biang 2-D NMR.

(&)-(1R* 25% ,3R*)-3-((5-(hydroxymetyl)-2-(metylthio)pyrimidin-4-yl)amino)-
2-metylxyclopentan-1-ol (hop chit trung gian 20): "H NMR (400 MHz, DMSO-d6) 6 =
7,81 (s, 1H), 6,46 (d, J=7,8 Hz, 1H), 5,10 (t, J=5,5 Hz, 1H), 4,43 (d, J=4,2 Hz, 1H),
4,33 (d, J=5,5 Hz, 2H), 4,24 (quin, J=8,5 Hz, 1H), 3,99 (d, J=3,0 Hz, 1H), 2,42 (s, 3H),
2,12-2.23 (m, 1H), 1,87-2,00 (m, 1H), 1,75-1,87 (m, 1H), 1,46-1,59 (m, 1H), 1,27-1,41
(m, 1H), 0,94 (d, J=6,8 Hz, 3H). MS: 270 [M-+H]".

(®)-(1R* 2R* 35%)-3-((5-(hydroxymetyl)-2-(metylthio)pyrimidin-4-yl)amino)-
2-metylxyclopentan-1-ol (hop chét trung gian 21): 'H NMR (400 MHz, DMSO-d6) 6 =
7,81 (s, 1H), 6,57 (d, J=7,8 Hz, 1H), 5,11 (t, J=5,5 Hz, 1H), 4,73 (d, J=4,6 Hz, 1H),
4,32 (d, J=5,5 Hz, 2H), 3,86-4,13 (m, 1H), 3,48-3,69 (m, 1H), 2,40 (s, 3H), 1,93-2,08
(m, 1H), 1,79-1,93 (m, 1H), 1,65-1,79 (m, 1H), 1,44-1,62 (m, 2H), 0,98 (d, J=6,8 Hz,
3H). MS: 270 [M+H]".

(i)-(lR*,2R*,3R*)-3-((5-(hydroxymetyl)-2—(metylthio)pyrimidin—4-yl)amino)-
2-metylxyclopentan-1-ol (hop chét trung gian 22): 'H NMR (400 MHz, DMSO-d6) 6 =
7,81 (s, 1H), 6,34 (d, J=7,9 Hz, 1H), 5,21 (t, J=5,4 Hz, 1H), 4,57-4,70 (m, 2H), 4,25-
4,41 (m, 2H), 3,74 (quin, J=5,1 Hz, 1H), 2,34-2,46 (m, 3H), 2,00-2,12 (m, 2H), 1,89-
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2,00 (m, 1H), 1,49-1,63 (m, 1H), 1,31-1,47 (m, 1H), 0,74 (d, J=7,2 Hz, 3H). MS: 270
[M+H]".

Cp thit tu trong bdn cip chit ddng phan dbi anh c6 thé c6 cling dugc tach, nhung
khéng dugc st dung trong tbng hop tiép theo. (£)-(1R*,25*,35%)-3-((5-(hydroxymetyl)-
2-(metylthio)pyrimidin-4-yl)amino)-2-metylxyclopentan-1-ol: 'H NMR (400 MHz,
DMSO0-d6) & = 7,78 (s, 1H), 6,64 (d, J=8,7 Hz, 1H), 5,13 (t, J=5,2 Hz, 1H), 4,75 (d,
J=3,4 Hz, 1H), 4,44-4,62 (m, 1H), 4,30 (s, 2H), 3,89-4,05 (m, 1H), 2,41 (s, 3H), 1,91-
2,04 (m, 2H), 1,73-1,81 (m, 1H), 1,54-1,73 (m, 2H), 0,89 (d, J=7,1 Hz, 3H). MS: 270
[M+H]".

Oxy hoéa riéng r& hop chit trung gian 20, hop chit trung gian 21, va hop chit
trung gian 22 thanh cac aldehyt twong Ung béng céch st dung MnO2 va thuc hién theo
quy trinh diéu ché hop chét trung gian 1, va xtt ly thém theo phuong phdp A va cac
phuong phap tong hop chung khac dugc md ta & day dé tdng hop céc hop chét cua cac

vi du 201-210 dugc néu trong bang 1.

Hop chit trung gian  23: (#)-(15*,2R*,35*)-3-((5-(hydroxymetyl)-2-
(metylthio)pyrimidin-4-yl)amino)-2-metylxyclohexan-1-ol

0 0 0
H,, Pd/C /l<
HNJ\ DIPEA HN/LK 1. KOH/H,0 HN/U\O

-_ -

EtOAc 2. (Boc),0, THF

0] HO HO
23a 23b

s” N7 el Ny oH
HCI NH, IY
HCI DIPEA \S/kN/ NH

—_— —_—

1,4-dioxan |, DMSO (+1)

23c HO\‘.
Hop chéat trung gian 23

Hydro héa dung dich N-(2-metyl-3-oxoxyclohex-1-en-1-yl)axetamit [CAS#
36887-93-1] (20 g, 120 mmol), DIPEA (38,8 g, 300 mmol) va 20 % Pd/C (2 g, 12 mmol)
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trong etyl axetat (80 mL) trong binh bang thép khdng gi trong 20 bar (2 MPa) hydro &
80 °C trong 20 gid. Loc hdn hop phan tmg khi van néng, v rira banh loc bang etyl axetat
néng. C6 dic dich lgc thu gom duge va két tinh cin rin trong DCM/heptan, thu dugc
hdn hop c4c chit ddng phin khéng d6i quang cta N-(3-hydroxy-2-
metylxyclohexyl)axetamit (hop chit 23a, 10,0g, 51%) & dang chét rin mau tring.

Cho timg phin kali hydroxit rén (22,9 g, 409 mmol) vao dung dich N-(3-hydroxy-
2-metylxyclohexyl)axetamit (hop chét 23a, 7,0 g, 40 mmol) trong nudc (200,0 mL). Gia
nhiét hdn hop phan tng dén 100 °C trong 24 gid va sau d6 dén 90 °C trong 72 gio nita.
Lam lanh dung dich xudng nhiét dd trong phong va cho di-zert-butyl dicacbonat (9,8 g,
45,0 mmol) va tetrahydrofuran (150 mL) vao. Tiép tuc khudy & nhiét do trong phong
trong 48 gid. Chiét dung dich bang etyl axetat (3 x 100 mL) va thu gom céc phin chiét
hitu co, 1am khd trén natri sulfat va ¢6 dic. Tinh ché phin cin bing sic ky silica gel (rira
gidi bang 0-100% etyl axetat trong heptan), thu dugc fert-butyl (3-hydroxy-2-
metylxyclohexyl)carbamat (hop chét 23b, 2,50 g, 30%) & dang hén hop cac chét ddng
phan khéng dbi quang. '"H NMR (400 MHz, CDCl3) & = 4,20-4,60 (m, 1H), 3,84-4,04
(m, 1H), 3,44-3,66 (m, 1H), 1,89-2,02 (m, 1H), 1,67-1,88 (m, 2H), 1,49-1,58 (m, 1H),
1,45 (s, 9H), 1,14-1,42 (m, 2H), 0,95-1,12 (m, 3H).

Xir 1y dung dich tert-butyl (3-hydroxy-2-metylxyclohexyl)carbamat (hop chit
23b, 2,50g, 10,9 mmol) trong 1,4-dioxan (100 mL) bang axit clohydric (40,9 mL, dung
dich 4M trong 1,4-dioxan, 164 mmol), va khudy & nhiét d6 trong phong trong 20 gio.
Loai bo cac chit d& bay hoi va 1am kho phin c3n trong ti sdy chan khong trong 72 gid,
thu dugc hdn hop céc chit ddng phan khong dbi quang ctia 3-amino-2-metylxyclohexan-
1-ol hydroclorua (hgp chét 23c, 1,68 g, 93%) & dang chét rin mau vang. "H NMR (400
MHz, DMSO-d6) & = 7,57-8,28 (m, 3H), 3,58-3,78 (m, 1H), 2,55-3,19 (m, 1H), 1,71-
2,01 (m, 1H), 1,60-1,71 (m, 1H), 1,51-1,60 (m, 2H), 1,06-1,51 (m, 3H), 0,70-1,06 (m,
3H).

Gia nhiét dung dich [4-clo-2-(metylsulfanyl)pyrimidin-5-yl]metanol (CAS#
1044145-59-6) (2 g, 10,5 mmol), 3-amino-2-metylxyclohexan-1-o0l hydroclorua (hop
chét 23¢ 1,5 g, 11,7 mmol, hdn hgp cac chét ddng phan khong dbi quang) va DIPEA
4,5 g, 35,1 mmol) trong DMSO (20,0 mL) dén 50 °C trong 20 gid, sau d6 rét vao
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da/mude d4 va chibt bing etyl axetat (3 x 100 mL). Rira c4c phin chiét hitu co bing NaCl
bdo hoa trong nuée (3 x 50 mL), [am kho trén natri sulfat, c6 déc, va tinh ché bing sic
ky silica gel, rira giai bang 0-100% etyl axetat trong heptan. Phuong phap nay di kha
ning tach chit ddng phan khong dbi quang mong mudn, (£)-(15*,2R*,35%)-3-((5-
(hydroxymetyl)-2-(metylthio)pyrimidin-4-yl)amino)-2-metylxyclohexan-1-ol (hop chit
trung gian 23, 169 mg, 5,7%, cuc cudi cua cac dinh san phdm) & dang chit rén mau
tring. Héa hoc 14p thé trong dbi dugc x4c dinh bing 2-D NMR. 'H NMR (400 MHz,
DMSO0-d6) & = 7,79 (s, 1H), 6,30 (d, J=8,6 Hz, 1H), 5,12 (t, J=5,5 Hz, 1H), 4,36 (d,
J=3,9 Hz, 1H), 4,32 (d, J=5,5 Hz, 2H), 4,05-4,17 (m, 1H), 3,77 (br s, 1H), 2,41 (s, 3H),
1,78-1,94 (m, 1H), 1,68-1,75 (m, 1H), 1,54-1,65 (m, 1H), 1,33-1,50 (m, 2H), 1,11-1,29
(m, 2H), 0,89 (d, J=6,8 Hz, 3H). MS: 284 [M+H]".

Oxy héa hop chat trung gian 23 thanh aldehyt twong ing bang MnO, sau d6 xtt
ly thém theo phuong phap A dé tbng hop cac hop chét cua céc vi du 221 va 222 duoc

néu trong bang 1.

Vi du thwe hién sang ché

Céac phuong phép chung va cac vi du dai dién
Phuwong phap A (Vong héa Aldol)

Vi du 1. 8-Xyclopenty1—2-{[1-(metylsulfonyl)piperidin—4-yl]amino}pyrido[2,3-
d]pyrimidin-7(8H)-on
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Hop chét ctia vi du 1

Cho EtOAc (2,23 g, 25,3 mmol) vao dung dich 4-(xyclopentylamino)-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt [VanderWel, et al. J. Med. Chem. 2005, 48,
2371] (2,0 g, 8,4 mmol) trong THF khan (50 mL) & =70 °C. Khuiy hdn hop & nhiét do
nay trong 15 phut, sau d6 cho nh6 giot LHMDS (1,0 M trong THF, 29,5 mmol, 29,5
mL) vao. Khudy hdn hop phan tng & —70 °C trong 30 phut va sau d6 ¢ 20 °C trong 16
gid. Lam lanh dung dich trong bé d4, t6i dap tat phan ing bang nuéc, va sau do chiét
bing EtOAc (50 mL x 3). Rira cac 16p hitu co thu gom dugc bing NH4Cl trong nudce
(30 mL), va NaCl bdo hoa trong nudc (30 mL), lam kho trén natri sulfat, va c6 dac. Tinh
ché phan cin béng séc ky silica gel (rira giai bing ete ddu mé/EtOAc tir 10/1 dén 3/1),
thu dugc 8-xyclopentyl-2-(metylsulfany1)pyrido[2,3-d]pyrimidin-7(8H)—on (hop chét
1A, 2,01 g, 91%) & dang chét rin mau tring. MS: 262 [M+H]".

Cho OXONE®, (23,5 g, 38,3 mmol) vao dung dich dugc lam lanh (0 °C) 8-
xyclopentyl-2-(metylsulfanyl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit 1A, 5,0 g,
19,13 mmol) trong THF (100 mL) va nuéc (20 mL), va khudy hdn hop & nhiét do trong
phong trong 2 gios. Pha lodng hdn hop bing EtOAc (300 mL), rira bing nuée (100 mL),
lam kho trén natri sulfat, va co6 dic, thu duoc 8-xyclopentyl-2-
(metylsulfonyl)pyrido[2,3-d]pyrimidin-7(8 H)-on thé (1B, 5,40 g, 96%) ¢ dang chit rin
mau sam. MS: 315 [M+Na]".

Khudy dung dich 8-xyclopentyl-2-(metylsulfonyl)pyrido[2,3-d]pyrimidin-
7(8H)-on thd (1B, 5,40 g, 17,0 mmol), 4-amino-1-metansulfonylpiperidin (CAS#
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402927-97-3, 5,34 g, 24,9 mmol) va DIPEA (14,7 mL, 82,8 mmol) trong DMSO (70
mL) & 65 °C trong 18 gid. pha lodng hén hop phan tmg bang DCM (150 mL), rira bing
NH,Cl trong nuéc (80 mL x 2), lam kho trén natri sulfat, va c6 dédc d&n kho. T4i két tinh
san phdm thd nay bang 1/2 EtOAc:ete dau mo (50 mL), thu duogc 8-xyclopentyl-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét ctia vi
du 1, 4,65 g, 72%) & dang chit rin mau sam. 'H NMR (400 MHz, DMSO-d6) & = 8,68-
8,54 (m, 1H), 7,88 (d, J=6,3 Hz, 1H), 7,68 (d, J=9,3 Hz, 1H), 6,28-6,16 (m, 1H), 5,92-
5,74 (m, 1H), 4,02-3,82 (m, 1H), 3,58 (d, J=10,8 Hz, 2H), 2,96-2,82 (m, 5H), 2,33 (d,
J=1,8 Hz, 1H), 2,19 (br s, 1H), 2,03-1,91 (m, 4H), 1,78-1,55 (m, 6H). MS: 392 [M+H]*.

Vi du 2: 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on
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Cho 4-{[(1R,2R)-2-hydroxy-2-metylxyclopentyl]amino}-2-

(metylsulfanyl)pyrimidin-5-carbaldehyt rén (hop chét trung gian 2, 34,2 g, 128 mmol),
THF (400 mL), va EtOAc (33,4 mL, 333 mmol) vao binh ba cd 2L c6 lap canh Kkhudy
co khi va nhiét k& bén trong. Lam sach dung dich béng nito va 1am lanh trong bé MeOH-
d4 dén nhiét do bén trong —5 °C. Qua dng din luu, cho LHMDS (dung dich 1,0 M trong
THF, c4c chai méi mé 4 x 100 mL, 400 mmol) vao, di cham dé gift nhiét do bén trong
& —5 °C. Chét két tia mau vang nhat bét dAu dugc tao ra sau khi cho ~300 mL dung dich
LHMDS vao. Tiép tuc khudy trong khi hén hop 4m dan dén nhiét d6 trong phong qua

dém. Lam lanh dung dich mau dé thu dugc trong bé da-nuéc dén nhiét d6 bén trong ~3
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°C, sau d6 cho EtOH (224 mL, 3840 mmol) vao qua 6ng din hru, dd chdm dé gitt nhiét
d6 bén trong & ~3 °C. Khuiy hdn hop trong bé d4 trong 1 gid, sau d6 14y bé d4 1am lanh
ra, dé 4m dung dich dén nhiét do bén trong 20 °C, va tiép tuc khudy trong 1 gio. Lam
bay hoi dung mdi, pha lodng phin cn bang nuéce (180 mL) va NaCl bio hoa trong nude
(180 mL), va chiét 16p nuéc bang EtOAc (700 mL, then 600 mL x 2). Lam khd céc dich
chiét hitu co thu gom duoc trén natri sulfat va cd dic thanh mot bot mau nau vang nhat
(43,8 g). Hoa tan bot nay trong EtOAc (70 mL) va chiéu so6ng siéu am dé gy két tua.
Thu gom chét rén thu dugc bﬁng cach loc, rira bing EtOAc (10 mL), va 1am kho, thu
duoc 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-(metylsulfanyl)pyrido[2,3-
d]pyrimidin-7(8 H)-on (hop chit 2A, 21,4 g, 58%, >99%ee) & dang chit rin mau tring.
'H NMR (400 MHz, CDCls) & = 8,61 (s, 1H), 7,56 (d, J=9,4 Hz, 1H), 6,60 (d, J=9,4
Hz, 1H), 5,84 (t, J=8,6 Hz, 1H), 2,92-2,76 (m, 1H), 2,64 (s, 3H), 2,34-2,19 (m, 2H),
2,13-2,01 (m, 2H), 2,00-1,81 (m, 2H), 1,16 (s, 3H). MS: 292 [M+H]*. D6 quay quang:
[0]p? = —12,9 (c 1,0, MeOH). P tinh khiét v& mat khong ddi ximg: >99%ee. Thyc hién
phén tich SFC/MS khong d6i xtmg trén cot Chiralpak AD-3, 4,6 x 100mm, 3um dugc
gia nhiét dén 25 °C va rira giai bang pha dong CO2 va 40% metanol tbc d6 dong & 4,0
mL/phut va duy tri p suit ra 120 bar (12 MPa). Pinh san phim c6 thoi gian gifr 0,85
phut.

Lam bay hoi nuéc céi tir hdn hop két tia dén kho. Hoa tan phan cin (24,5 g)
trong EtOAc (30 mL) va chiéu séng siéu 4m dung dich d8 gay két tiia. Sau khi loc va
lam kho, thu dugc meé thir hai cua 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-
(metylsulfanyl)pyfido[2,3-d]pyrimidin-7(8H)-on (hop chét 2A, 4,70 g, 13%, >99% ee)
& dang chit rin mau tréng. Tong lugng ca hai mé 14 26,1 g (71% & >99%see) sau khi két
tinh.

Khudy dung dich 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl] -2-(metylsulfanyl)-
pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit 2A, >99% ee, 2,33 g, 8 mmol), 2-MeTHF
(40 mL), nwéc (8 mL) va OXONE® (12,3 g, 20 mmol) & nhiét d6 trong phong trong 4
gio. Lam lanh dung dich trong bé nudc, pha lodng bang nuée (10 mL) va NaCl bao hoa
trong nuéce (10 mL), va chiét bang EtOAc (80 mL x 3). Lam kh6 céc dich chiét hitu co
thu gom dugc trén natri sulfat, 1am bay hoi thanh dAu t6i mau (3,76 g), va tinh ché bing
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sic ky silica gel (rira giai bing gradien 20-100% EtOAc trong heptan), thu duoc 8-
[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-(metylsulfonyl)pyrido[2,3-d]pyrimidin-
7(8H)-on (hop chét 2B, 2,2 g, 84%) & dang chét rén dang bot. 'TH NMR (400 MHz,
CDCl3) & = 8,96 (s, 1H), 7,74 (d, J=9,5 Hz, 1H), 6,90 (d, J/=9,4 Hz, 1H), 5,77 (t, J=8,5
Hz, 1H), 3,40 (s, 3H), 2,92-2,73 (m, 1H), 2,36-2,25 (m, 1H), 2,19-2,08 (m, 2H), 2,03-
1,85 (m, 2H), 1,14 (s, 3H). MS: 306 [M-18]*.

Gia nhiét dung dich  8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-
(metylsulfonyl)-pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét 2B, 800 mg, 2,47 mmol),
va 4-amino-1-metansulfonylpiperidin (CAS# 402927-97-3, 970 mg, 5,44 mmol) trong
2-MeTHF (12,4 mL) trong bé dau 60 °C trong 24 gid. Sau khi 1am lanh xuéng nhiét o
trong phong, phan bd hdn hop vao giita EtOAc (80 mL), nuée (10 mL) va NaHCO3 bao
hoa trong nude (10 mL). Chiét thém 16p nude bang EtOAc (60 mL x 2). Lam kho cac
dich chiét hitu co thu gom dwgc trén natri sulfat va 1am bay hoi dén kho. Hoa tan phin
can (1,23 g) trong EtOAc (11 mL), cho céc tinh thé mim vao, va dé yén dung dich &
nhiét d trong phong qua dém. Thu gom chét tén thu duoc bing cach loc, rira bing
EtOAc (3 mL) va 1am khd, thu dugc 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cua
Vi du 2, 680 mg, 63%, >99%ee) & dang chit rin mau tring. "H NMR (400 MHz, CDCl)
5 =28,43 (s, 1H), 7,45 (d, J=9,3 Hz, 1H), 6,36 (d, J/=9,4 Hz, 1H), 5,73 (t, J=8,4 Hz, 1H),
5,34 (br s, 1H), 4,01 (br s, 1H), 3,88-3,74 (m, 2H), 3,01-2,89 (m, 2H), 2,83 (s, 4H), 2,36
(brs, 1H), 2,29-2,14 (m, 3H), 2,03 (dt, J=2,9, 6,3 Hz, 2H), 1,98-1,89 (m, 1H), 1,88-1,81
(m, 1H), 1,78-1,60 (m, 2H), 1,18 (s, 3H). MS: 422 [M+H]". B9 quay quang: [a]p** —17,0
(¢ 1,0, CHCLs). P tinh khiét v& mit khong dbi xtmg: >99% ee. Thuc hién phén tich
SFC/MS khong dbi xtmg trén cot Lux Cellulose-1, 4,6 x 100mm, 3pm dugc gia nhiét
dén 25 °C va rira giai bing pha dong CO; va gradien 5-60% metanol trong 3,0 phiit tbe
d6 dong 4,0 mL/phut va duy tri ap suét ra 120 bar (12 MPa). Pinh san phim c6 thdi gian
gitt 2,37 phut.

Cb dac dich loc tir qué trinh két tinh trén day dén kho, hoa tan phan cin trong
EtOAc (50 mL), va rira dung dich bing HCl trong nuée (0,1 M, 12,4 mL). Rira 16p hitu
co bing NaHCO; bio hoa trong nude (20 mL), lam khd trén natri sulfat, va ¢ dic, thu
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duoc mé th®t hai cua  8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]lamino }pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cta vi
du 2, 361 mg, 31%, tdng hiéu sudt 94%), véi phd NMR va LCMS nhét quan véi mé th
nht.

Vi du 3: 8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[1-(metylsulfonyl)piperidin-4-yl]-
amino }pyrido[2,3-d]pyrimidin-7(8 H)-on
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Cho nh¢ giot dung dich LHMDS (1,0 M trong THF, 60,7 mL, 60,7 mmol) vao
dung dich dugc lam lanh (-70 °C) EtOAc (3,56 g, 40,4 mmol) trong THF (40 mL).
Khudy hdn hop & 0 °C trong 30 phit, sau d6 cho nhé gigt dung dich 4-{[(1R,3R)-3-
hydroxyxyclohexyl]amino }-2-(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung
gian 3, 2,70 g, 10,1 mmol) trong THF (10 mL) vao. Khi bd sung xong, tiép tuc khudy &
nhiét do trong phong trong 18 gid. Téi déap tit phan ing dung dich phan ting bang nudc
(40 mL) va chiét bing EtOAc (40 mL x 3). Lam kho céc dich chiét hitu co thu gom dugc
trén natri sulfat, ¢d dic, va tinh ché phan cin bing séc ky silica gel (rira giai bang 0-4%
MeOH trong  DCM), thu  duogc 8-[(1R,3R)-3-hydroxyxyclohexyl]-2-
(metylsulfanyl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit 3A, 1,46 g, 50%) & dang
chét rin mau vang nhat. '"H NMR (400 MHz, CDCls) § = 8,57 (s, 1H), 7,53 (d, J=9,3
Hz, 1H), 6,58 (br d, J=9,3 Hz, 1H), 6,02 (br s, 1H), 4,37 (t, J=2,6 Hz, 1H), 2,97 (br s,
1H), 2,66-2,61 (m, 3H), 1,96-1,69 (m, 6H), 1,61 (brt, J=13,4 Hz, 2H). MS: 292 [M+H]".
D6 quay quang: [a]p?? +15,2 (¢ 1,8, MeOH).
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Cho ting phan OXONE® rin (13,8 g, 22,4 mmol) vao dung dich dugc lam lanh
(0 °C) 8-[(1R,3R)-3-hydroxyxyclohexyl]-2-(metylsulfanyl)pyrido[2,3-d]pyrimidin-
7(8H)-on (hop chit 3A, 2,18 g, 7,48 mmol) trong THF (30 mL) va nuéc (20 mL). Khudy
hdn hop trong 2 gid, trong khi n6 Am tir tir dén ~15 °C. Pha loding dung dich bing EtOAc
(50 mL) va rira bing nudce (50 mL). Lam khé 16p hitu co trén natri sulfat va c6 déc, thu
dugc hdn hop ~3:1 cua sulfon  8-[(1R,3R)-3-hydroxyxyclohexyl]-2-
(metylsulfonyl)pyrido[2,3-d]pyrimidin-7(8 H)-on va sulfoxit 8-[(1R,3R)-3-
hydroxyxyclohexyl]-2-(metylsulfinyl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét 3B,
1,80 g, 79%) & dang chét rin mau vang nhat. MS: 330 [M+Na]* dbi véi sulfoxit; 346

[M+Na]* d6i véi sulfon.

Khudy dung dich hdn hop sulfon/sulfoxit dugc didu ché trén day (1,80 g, 5,6
mmol), 4-amino-1-metansulfonylpiperidin (CAS# 402927-97-3, 2,08 g, 11,7 mmol), va
DIPEA (3,60 g, 34,9 mL) trong DMSO (30 mL) trong bé dau 60 °C trong 2 gid, sau d6
& nhiét d6 trong phong qua dém. Phan bd hdn hop vao gitta DCM (30 mL) va nuée (30
mL x 2). Rtra 16p hitu co bing NaCl bio hoa trong nudc (30 mL), lam khé trén natri
sulfat, va ¢ dic. Tinh ché phan cin bang sic ky silica gel (rta giai bang 0-3% MeOH
trong DCM), thu dugc 8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét ctia vi
du3,2,12 g, 90%) & dang chét rin mau vang. 'H NMR (400 MHz, CDCls) & = 8,38 (s,
1H), 7,41 (d, J=9,3 Hz, 1H), 6,32 (br d, J=8,3 Hz, 1H), 5,94 (br d, J=9,0 Hz, 1H), 5,68
(br s, 1H), 4,34 (br s, 1H), 3,97 (br s, 1H), 3,86-3,76 (m, 2H), 3,02-2,86 (m, 3H), 2,86-
2,78 (m, 3H), 2,67 (br d, J=8,5 Hz, 1H), 2,21 (br d, J=11,5 Hz, 2H), 1,87-1,52 (m, 8H).
MS: 444 [M+Na]*. Db quay quang: [a]p? +7,9 (¢ 0,11, CHCls). D§ tinh khiét vé mit
khong d6i xémg: 99% ee. Thyuc hién phan tich SFC/MS khong dbi ximg trén cot Lux
Cellulose-2 4,6x150 mm, 3um duoc gia nhiét dén 40 °C va rira giai bing pha dong CO2
va 40% EtOH (0,05% DEA) tbc d6 dong 2,5 mL/phut. Pinh san phdm c6 thoi gian gifr
5,69 phut.

Vi du 4 4-({6-(2-hydroxyetyl)-8-[(1R,2S)-2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl }amino)-N-metylpiperidin-1 -sulfonamit.
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Cho nho giot dung dich LHMDS (1,0 M trong THF, 3,58 mL, 3,58 mmol) vao
dung dich dugc 1am lanh (78 °C) etyl y-hydroxybutyrat (237 mg, 1,79 mmol) trong
THF khan (3 mL). Khudy hdn hop phén tmg trong 20 phiit, sau d6 cho nhd giot dung
dich 4-{[(1R,2S)-2-metylxyclopentyl]amino}-2-(metylsulfanyl)pyrimidin-5-
carbaldehyt (hop chit trung gian 6, 150 mg, 0,597 mmol) trong THF (2 mL) vao. Lam
4m tir tir hén hop dén nhiét do trong phong ddng thoi khudy trong 18 gid. Toi dap tat
phan mg bang axit axetic (573 mg, 9,55 mmol) va phén bd vao gitta nuée va EtOAc.
Chiét thém 16p nudce bang EtOAc (20 mL x 3). Rura céc 16p hitu co thu gom dugc béng
NaCl béo hoa trong nuéc, 1am khd trén natri sulfat, loc, ¢d dic, va tinh ché bing séc ky
silica gel (roa giai bing 0-2% MeOH trong DCM), thu dugc 6-(2-hydroxyetyl)-8-
[(1R,2S)-2-metylxyclopentyl]-2-(metylsulfanyl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop
chit 4A, 181 mg, 95%) & dang diu mau vang. MS: 320 [M+H]".

Cho OXONE® rén (523 mg, 0,85 mmol) vao dung dich dwoc 1am lanh (0 °C) 6-
(2-hydroxyetyl)-8-[(1R,25)-2-metylxyclopentyl]-2-(metylsulfanyl)pyrido[2,3-
d]pyrimidin-7(8 H)-on (hop chét 4A, 181 mg, 0,567 mmol) trong THF (6 mL) va nuéc
(3 mL). Khudy hdn hop thu dugc ¢ nhiét dd trong phong trong 1 gio. Cho nuée (10 mL)
vao, va chiét hdn hop bing EtOAc (20 mL x 3). Rira cac phén hitu co thu gom dugc
bang NaCl bdo hoa trong nudc, lam kho trén natri sulfat, loc, va ¢6 dic thanh chét ran

mau vang (178,2 mg). LCMS cho thdy ddy 12 hdn hgp ~4:3 clia cic san phém sulfon va
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sulfoxit. Hoa tan hdn hop nay trong DMSO (5 mL), cho 4-amino-N-metylpiperidin-1-
sulfonamit (hop chét trung gian 9, 147 mg, 0,76 mmol) va DIPEA (196 mg, 1,52 mmol)
vao, va khudy dung dich thu dugc & 85 °C trong 16 gio. Sau khi lam lanh xudng nhiét
d6 trong phong, phan bb hdn hop vao gilta nuée (15 mL) va EtOAc (20 mL x 3). Rua
céc phin hitu co thu gom dugc bing NaCl bdo hoa trong nuée (20 mL x 3), lam khd
trén natri sulfat, loc, ¢d dic, va tinh ché bing sic ky silica gel (rtra giai bing 0-3% MeOH
trong DCM). Tinh ché thém chét lidu thu dugc (182 mg, d¢ tinh khiét 81% theo LCMS)
bing HPLC didu ché [cot DuraShell 150x25 mm x 5 pm; nuée (0,05% NHsOH)-ACN],
thu duogc 4-({6-(2-hydroxyetyl)-8-[(1R,2S)-2-metylxyclopentyl]-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl }amino)-N-metylpiperidin-1-sulfonamit (hop chit
ctia vi du 4, 90 mg, 38%) & dang chit rin mau tring nhat. 'H NMR (400 MHz, CDCls)
8 = 8,37 (s, 1H), 7,36 (s, 1H), 5,97 (q, J=8,9 Hz, 1H), 4,59-4,45 (m, 1H), 4,08-3,93 (m,
1H), 3,83 (br s, 2H), 3,77-3,64 (m, 2H) 3,15-2,92 (m, 1H) 2,80 (t, /=5,8 Hz, 2H), 2,74
(d, J=5,5 Hz, 3H), 2,72-2,60 (m, 1H), 2,41-2,27 (m, 1H), 2,19-2,10 (m, 2H), 2,09-1,99
(m, 1H), 1,86 (d, J=11,8 Hz, 1H), 1,73-1,47 (m, 3H), 0,75 (d, J=7,0 Hz, 3H). MS: 465
[M+H]". D3 quay quang: [a]p?? —10,3 (¢ 0,5 MeOH). D9 tinh khiét v& mit khong doi
ximg: >99% ee. Thuc hién phan tich SFC/MS khong d6i xtmg bang cot Chiracel OD-3,
4,6 x 100mm, 3um dugc gia nhiét dén 40 °C va rira giai bing pha dong CO, va gradien
tir 5 dén 40% EtOH (0,05% DEA) trong 5,5 phut, tbc do dong & 2,8 mL/phit. Duy tri
dong 40% EtOH (0,05% DEA) trong 2,5 phut dé rira giai ion trai ddu bat ky con lai.
Dinh san phdm c6 thdi gian gitt 4,049 phit.

Phuong phap B (vong héa Wittig)

Vi du 5 (+)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on

Vi du 6: (-)-6-flo-8-[(1R* ,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[ 1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d]pyrimidin-7(8 H)-on
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Cho nho giot n-BuLi (1,6 M trong hexan, 1,9 mL, 3 mmol) vao dung dich dugc
1am lanh (=70 °C) etyl (dietoxyphosphoryl)(flo)axetat (407 pL, 2 mmol) trong THF (15
mL) trong khi quyén nito, sau d6 khudy hdn hop & —70 °C trong 40 phut. Cho dung dich
(&)-4-{[(1R* 2R*)-2-hydroxy-2-metylxyclopentylJamino} -2-
(metylsulfanyl)pyrimidin-5-carbaldehyt (hop chét trung gian 1, 267 mg, 1 mmol) trong
THF (5 mL) vao dung dich nay. Khudy hén hop va d8 4m tir tir #n nhiét do trong phong
qua dém. Sau d6, 1am lanh dung dich trong bé da-nudc, cho EtOH (2 mL) vao, sau d6
14 NaHCOj3 bio hoa trong nuée (10 mL) va EtOAc (80 mL). Tach céc 16p, lam kho 16p
hiru co trén natri sulfat, c6 dic dén kho, va tinh ché phin can bang séc ky silica gel (rira
giai bang 40% heptan/60% EtOAc), thu duogc (£)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-(metylsulfanyl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét 5A,
218 mg, 71%). 'H NMR (400 MHz, CDCls) & = 8,64 (s, 1H), 7,30 (d, J=7,5 Hz, 1H),
5,94 (t, J=8,4 Hz, 1H), 2,87-2,72 (m, 1H), 2,65 (s, 3H), 2,36-2,25 (m, 1H), 2,18-2,07
(m, 2H), 2,02-1,92 (m, 1H), 1,91-1,83 (m, 1H), 1,37 (td, J=6,9, 13,9 Hz, 1H), 1,17 (s,
3H). '°F NMR (377 MHz, CDCl;) § =—125,5 (s, 1F). MS: 310 [M+H]".
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Cho mdt 1dn mCPBA (70%, 313 mg, 1,27 mmol) vao dung dich ()-6-flo-8-
[(1LR* 2R*)-2-hydroxy-2-metylxyclopentyl] -2-(metylsulfanyl)pyrido[2,3-d]pyrimidin-
7(8H)-on (hop chét 5A, 374 mg, 1,2 mmol) trong DCM (30 mL). Khuiy hén hop thu
duogc & nhiét dd trong phong trong 30 phut. Loai bo cac chat d& bay hoi bang ap suét
thip, thu dugc (&)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-
(metylsulfinyl)-pyrido-[2,3-d]pyrimidin-7(8 )-on (hop chét 5B) thd, ma dugc sir dung
ngay khong cin tinh ché thém & bude tiép theo. MS: 308 [M+H]*.

Cho DMSO (5 mL), 4-amino-1-metansulfonylpiperidin (CAS# 402927-97-3,
237 mg, 1,33 mmol), va DIPEA (0,42 mL, 2,42 mmol) vao (¥)-6-flo-8-[(1R*2R*)-2-
hydroxy-2-metylxyclopentyl]-2-(metylsulfinyl)pyrido[2,3 -dpyrimidin-7(8 H)-on  thd
trén ddy (hop chét 5B, ~1,2 mmol). Khudy hdn hop ¢ 60 °C (nhiét d bé dau) trong nito
trong 2 gid. Cho axit axetic (69 pL) vao, va tinh ché toan bd hdn hop phan Umg béng
SFC didu ché khong déi ximg trén cot Chiralpak AD-H 30mm x 250mm & 40 °C va rira
giai bing pha dong 42% MeOH trong luong/0,05% dietylamin (thé tich:thé tich) trong
CO» duoc git & 100 bar (10 MPa), tbc do dong & 90 mL/phit, sit dung cam bién nhan
biét UV & 340 nm. Sau khi lam dong khé céc phan doan san phdm, thu dugc hop chét
cta vi du 5 (dinh 1, 178 mg, 34%, >99% ee) va hop chét cua vi du 6 (dinh 2, 193 mg,
36%, ~98%ee) & dang cac chét rén mau tring nhat. Khong x4c dinh héa hoc 18p thé tuyét

d6i ctia mdi chéit ddng phan, nhung xé4c dinh cc thong s6 quay quang.

Vi du 5 (+)-6-ﬂo-8-[(1R*,2R*)-2-hydroxy-2—mety1xyclopentyl] -2-{[1-
(metylsulfonyl)piperidin-4-yl]amino}pyrido[2,3-d]pyrimidin—7(8H)—on. '"H NMR (700
MHz, DMSO0-d6) & = 8,59 (br s, 1H), 7,85 (br s, 1H), 7,69 (d, /=7,0 Hz, 1H), 5,89 (br
s, 1H), 4,41 (br s, 1H), 4,09-3,78 (m, 1H), 3,68-3,44 (m, 2H), 3,01-2,69 (m, 6H), 2,17
(br s, 2H), 1,96 (br s, 2H), 1,90-1,77 (m, 2H), 1,73-1,41 (m, 3H), 0,98 (br s, 3H). I°F
NMR (377MHz, DMSO-d6) 6 =—134,1 dén —138,0 (m, 1F). MS 440 [M+H]". Do quay
quang: [a]p? = +18,5 (c 0,1, CHCls). D¢ tinh khiét v& mat khong db6i xtmg: >99% ee.
Thuc hién phén tich SFC/MS khdng d6i xtmg trén cot Chiralpak AD-3 4,6mmx100mm
& nhiét d6 trong phong, rira giai bing pha dong 70% CO2/30% MeOH dugce gir & 120
bar (12 MPa) va téc do dong 4,0 mL/phit. Dinh nay c6 thoi gian gitt 1,33 phit.
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Vi du 6: (-)-6-flo-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl] 2-{[1-
(metylsulfonyl)piperidin—4-yl]amino}pyrido[2,3-d]pyrimidin—7(8H)—on. "H NMR (700
MHz, DMSO-d6) § =8,59 (br s, 1H), 7,84 (br s, 1H), 7,72-7,58 (m, 1H), 5,89 (br s, 1H),
4,42 (br s, 1H), 4,06-3,84 (m, 1H), 3,63-3,48 (m, 2H), 2,96-2,73 (m, 6H), 2,40-2,12 (m,
2H), 1,96 (br s, 2H), 1,87 (br s, 2H), 1,73-1,41 (m, 3H), 0,97 (br s, 3H). °F NMR
(377MHz, DMSO0-d6) & = —136,0 (d, J=144,2 Hz, 1F). MS: 440 [M+H]*. B quay
quang: [a]p? =-15,9 (¢ 0,2, CHCI3). D§ tinh khiét v& mit khong dbi ximg: ~98% ee.
Thuc hién phén tich SFC/MS khong d6i xtmg trén cdt Chiralpak AD-3 4,6mmx100mm
& nhiét do trong phong, ria giai bing pha déng 70% CO2/30% MeOH dugc giit ¢ 120
bar (12 MPa) va téc d6 dong 4,0 mL/phit. Dinh nay c6 thoi gian giit 2,47 phut.

Phuong phap C (vong héa/két hop Heck)

Vi du 7: (+)-6-(2,2-diﬂoety1)-8-[(1R*,2R*)-2-hydroxy-2-mety1xyclopenty1]-2-{[1-
(metylsulfonyl)piperidin—4-yl]amino}pyrido[2,3-d]pyrimidin—7(8H)-on.

Vi du 8 (—)-6-(2,2-diﬂoety1)-8-[(1R*,2R*)-2-hydroxy-2—mety1xyclopenty1]-2-{[1-
(metylsulfonyl)piperidin—4-y1]amino}pyrido[2,3-d]pyrimidin—7(8H)-on.
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Cho difloaxetic anhydrit (3,25 mL, 26 mmol), sau d6 la trietylamin (9,09 mL,
65,2 mmol) vao dung dich 2,2-dimetyl-1,3-dioxan-4,6-dion (axit Meldrum, 3,76 g, 26,1
mmol) trong DCM (100 mL) & 0 °C. L4y bé d4 lam lanh ra va tiép tuc khuy ¢ nhiét 4o
trong phong trong 3 gio. Rot hdn hop phan tmg vao phéu tach, rira bang HCI 6N va
NaCl bdo hoa trong nudc, 1am khé trén MgSOs, va loc. Lam lanh dich loc xubng 0 °C
va axit héa bing axit axetic (16,4 mL, 287 mmol). Sau d6, cho lam ba phan natri
bohydrua (2,17 g, 57,4 mmol) vao hdn hop nay trong 0,5 gio. D& yén hdn hgp phéan img
& 4 °C qua dém, sau d6 toi dép t4t phan mg bang NaCl bio hoa trong nudc va khudy
manh trong 0,5gidh. Cho thém nu6c vao dé hoa tan cc chat rin, va tach cac 16p. Rua
16p hitu co bang NaCl bio hoa trong nudc va co dic, thu duge 5 -(2,2-difloetyl)-2,2-~
dimetyl-1,3-dioxan-4,6-dion (hop chit 7A, 2,78 g, 51%) & dang chét rin mau vang nhat.
'H NMR (400 MHz, CDCl3) & = 6,50-6,17 (m, 1H), 3,70 (t, J=6,2 Hz, 1H), 2,64 (ddt,
J=5,1, 6,1, 15,6 Hz, 2H), 1,86 (s, 3H), 1,81 (s, 3H).

Xt Iy huyén phu 5-(2,2-difloetyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (hop chét 7A,
2,78 g, 12,51 mmol) trong rwou benzylic (10 mL, 97 mmol) bing N,N-
dimetylmetylenimini iodua (mudi Eschenmoser, 5,86 g, 31,7 mmol) va gia nhiét & 65
°C trong 6 gio. Rot hén hop vio MTBE va rira bang nuée (2 x) va NaCl bdo hoa trong
nuée. C6 dic 16p hitu co va tinh ché bing séc ky silica gel (rira gidi bang 0-20% EtOAc
trong heptan), thu duoc benzyl 4 4-diflo-2-metylidenbutanoat (hop chéit 7B, 2,52 g,
89%) & dang déu trong. 'H NMR (400 MHz, CDCL3) 6 = 7,40-7,35 (m, 5H), 6,44 (s,
1H), 5,84 (s, 1H), 6,01 (tt, J=4,8, 56,9 Hz, 1H), 5,23 (s, 2H), 2,95-2,83 (m, 2H).

Cho ()-(1R*2R*)-2-amino-1-metylxyclopentanol (hop chit trung gian 1b,
0,400 g, 3,47 mmol) va trietylamin (0,50 mL, 3,6 mmol) vao dung dich 2,4-diclo-5-
bromo pyrimidin (0,735 g, 3,23 mmol) trong ACN (20 mL). Khudy hdn hop phan tmg
& nhiét do trong phong trong 4 gio, va sau do cd dac bang 4p sult thép. Tinh ché chét
rin thu duoc bing sic ky silica gel (rira giai bang 20-70% EtOAc trong heptan), thu
dugc  (F)-(1R*,2R*)-2-[(5 -bromo-2-clopyrimidin-4-yl)amino]-1 -metylxyclopentanol
(hop chét 7C, 0,774 g, 78%) & dang chét ran mau tring. 'H NMR (400 MHz, CDCl;) 8
= 8,18 (s, 1H), 5,48 (br s, 1H), 4,28 (s, 1H), 4,23 (ddd, J=5,7, 8,1, 10,1 Hz, 1H), 2,36-
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2,26 (m, 1H), 2,05-1,98 (m, 1H), 1,93-1,69 (m, 3H), 1,63-1,52 (m, 1H), 1,16 (s, 3H).
MS: 306, 308 [M+H]* (tich dong vi Br+Cl).

Cho 4-amino-1-metansulfonylpiperidin (CAS# 402927-97-3, 250 mg, 1,40
mmol) va DIPEA (0,20 mL, 1,15 mmol) vao dung dich (£)-(1R* 2R*)-2-[(5-bromo-2-
clopyrimidin-4-yl)amino]-1-metylxyclopentanol (hgp chat 7C, 300 mg, 0,978 mmol)
trong DMSO (0,80 mL). Gia nhiét hdn hop & 100 °C trong 6 git va dén 110 °C trong 6
gid nita. Pha lodng hdn hgp phan ing bing DCM va rira bang nuéc. Chiét 16p nudce bing
DCM, va c6 dic cac 16p hitu co thu gom duge va tinh ché bing sic ky silica gel (rira
giai bang 50-90% EtOAc trong heptan), thu duge (£)-(1R*,2R*)-2-[(5-bromo-2-{[1-
(metylsulfonyl)piperidin-4-ylJamino} pyrimidin-4-yl)amino]-1-metylxyclopentanol
(hop chit 7D, 0,264 g, 60%) & dang chét rin mau tring. MS; 448, 450 [M+H]" (tch
ddng vi Br).

Pudi khi dung dich benzyl 4,4-diflo-2-metylidenbutanoat (hop chét 7B, 2,20 g,
9,72 mmol), (®)-(1R* 2R*)-2-[(5-bromo-2-{[ 1-(metylsulfonyl)piperidin-4-
yl]amino}pyrimidin-4-yl)amino]-1-metylxyclopentanol (hgp chit 7D, 235 mg, 0,524
mmol), va trietylamin (0,290 mL, 2,10 mmol) trong DMA (5,00 mL) béng cach suc nito
trong 15 phut. Cho paladi(Il) axetat (23,5 mg, 0,105 mmol) va tri(o-tolyl)phosphin (63,8
mg, 0,210 mmol) vao va gia nhiét hén hop phan tng & 100 °C trong 3 gio. Sau khi lam
lanh dung dich xudng nhiét @ trong phong, cho MeOH (1,00 mL), DBU (1,0 mL, 6,4
mmol), va natri thiometoxit (65 mg, 0,93 mmol) vao, va gia nhiét hdn hop phan tmg &
60 °C trong 2 gid. C6 dic hdn hop thu duge bing ap sut thip va tinh ché bang sic ky
silica gel (rira giai bang 0-10% MeOH trong DCM). Tinh ché tiép dau t6i mau thu duge
bang SFC diéu ché trén cot Nacalai Cosmosil lién két 3-hydroxyphenyl (20 x 150 mm
L.D., ¢& hat 5 pm) & tdc dd dong 60mL/phut va gradien 15-25% metanol trong CO2 &
3%/pht, véi 4p suit duge dit & 100 bar (10 MPa). Tach hdn hop triét quan ngay bang
SFC diéu ché trén cdt Chiralpak AD-H (250 x 21 mm LD., ¢& hat 5 pm) vé6i 26%
metanol trong CO; & tdc d9 dong 60 mL/phit va ap suét dugc dit & 100 bar (10 MPa),
thu duge hop chét ciia vi du 7 (dinh 1, 18,54 mg, 7,2%, >99% ee) va hop chét cia vi du
8 (dinh 2, 19,56 mg, 7,7%, >99% ee) & dang cac bot mau tréng. Khong xac dinh héa hoc
14p thé tuyét di ciia mdi chét ddng phan, nhung xé4c dinh cédc thong sb quay quang.
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Vi du 7: (+)-6-(2,2-difloetyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclo-pentyl]-2-
{[1-(metylsulfonyl)piperidin-4-yl]lamino} pyrido[2,3-d]pyrimidin-7(8 H)-on. 'H NMR
(400 MHz, DMSO0-d6, 80 °C) & = 8,58 (s, 1H), 7,70 (s, 1H), 7,48 (br s, 1H), 6,19 (td,
J=5,1,57,2 Hz, 1H), 5,89 (t, J=8,6 Hz, 1H), 4,04 (s, 1H), 3,99 (br s, 1H), 3,68-3,55 (m,
2H), 3,10-2,99 (m, 2H), 2,87 (s, 3H), 2,97-2,84 (m, 2H), 2,29-2,17 (m, 1H), 2,14-1,83
(m, 5H), 1,76-1,53 (m, 3H), 1,00 (s, 3H). F NMR (377 MHz, DMSO0-d6) 6 = -114,9
dén -114,2 (m, 2F). MS; 486 [M+H]*. D6 quay quang: [a]p** +31,9° (¢ 0,1, MeOH). B
tinh khiét v& mit khong dbi xtmg: >99% ee. thuc hién phan tich SFC/MS khéng ddi
xtmg trén cot Chiralpak AD-3 (100 x 4,6 mm L.D., 3 pm) rira giai bang 30% metanol
trong COz va dit 4p sudt & 120 bar (12 MPa), tbc d6 dong & 4 mL/phit. Pinh ndy ¢
thoi gian gitr 0,91 pht. '

Vi du 8: (-)-6-(2,2-difloetyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclo-pentyl]-2-
{[1-(metylsulfonyl)piperidin-4-yl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-on. 'H NMR
(400 MHz, DMSO-d6, 80 °C) & = 8,58 (s, 1H), 7,70 (s, 1H), 7,47 (br s, 1H), 6,19 (td,
J=4,8, 57,1 Hz, 1H), 5,89 (t, J=8,3 Hz, 1H), 4,04 (s, 1H), 4,02-3,93 (m, 1H), 3,68-3,55
(m, 2H), 3,10-2,99 (m, 2H), 2,87 (s, 3H), 2,98-2,81 (m, 2H), 2,29-2,17 (m, 1H), 2,14-
1,82 (m, 5H), 1,76-1,50 (m, 3H), 1,00 (s, 3H). '°F NMR (377 MHz, DMSO-d6) & = -
114,6 dén -114,4 (m, 2F). MS; 486 [M+H]". D§ quay quang: [a]p**-19,3 (¢ 0,1, MeOH).
P tinh khiét v& mit khong déi ximg: >99% ee; thyc hién phén tich SFC/MS khong dbi
xtmg trén cdt Chiralpak AD-3 (100 x 4,6 mm 1D., 3 pm) rtta giai bang 30% metanol
trong CO, va dit 4p sudt & 120 bar (12 MPa), tbc do dong & 4 mL/phit. Dinh nay ¢6
thoi gian gift 1,615 phut.

Phuong phap D (Clo héa C-6 sau déng vong)

Vi du 9: 6-clo-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-(metylsulfonyl)-
piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on.

o} 0
' g cl
77N N 7N N X
° A Nos O A
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H H (R)

® 2-MeTHF
Lo oo “IOH ; ‘i'zkm
Hop chat cua vi du 2 @ Hop chat cta vi du 9 @

-155-



32606

Khudy dung dich 8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)-piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit cia
vi du 2, 4,22 g, 10 mmol) va NCS (1,53 g, 11 mmol) trong 2-MeTHF (100 mL) trong
bé dau 50 °C trong 44 gid. Sau khi lam lanh xudng nhiét d6 trong phong, cho EtOH
(1,75 mL, 30 mmol) vao vi khudy hdn hop & nhiét d trong phong trong 1 gio. Pha
loding dung dich bdng EtOAc (120 mL) va rira bang hdn hop nuée (15 mL) va NaHCOs
bio hoa trong nuéce (15 mL). Chiét thém 16p nuéc bing EtOAc (80 mL). Rura céc 16p
hitu co thu gom duoc bang NaCl bdo hoa trong nuée (15 mL), 1dm khd trén natri sulfat,
loc, va cb dic dén khd. Cho etanol (45 mL) vio phan cin, va khudy huyén phi thu dugc
trong bé du 55 °C trong 1 gid, sau d6 d& ngudi dan ddng thoi khudy dén nhiét do trong
phong qua dém. Thu gom chit rin mau tring duogc tao ra bing cach loc, rira bing EtOH
(3 mL), va 1am khd bang 4p sult thip (~10 mmHg (~1,33 kPa), 50 °C), thu dugc 6-clo-
8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cta vi du 9, 3,86 g, 84%) & dang
chit rin mau tring. 'H NMR (400 MHz, DMS0-d6, 20 °C) 5 = 8,71-8,54 (m, 1H), 8,09
(s, 1H), 8,05-7,65 (m, 1H), 5,91 (t, J=8,2 Hz, 1H), 4,46-4,28 (m, 1H), 4,03-3,81 (m,
1H), 3,65-3,48 (m, 2H), 2,98-2,77 (m, 5H), 2,46-2,27 (m, 1H), 2,18 (d, /=10,3 Hz, 2H),
1,99-1,77 (m, 4H), 1,75-1,37 (m, 3H), 0,96 (br s, 3H). '"H NMR (400 MHz, DMSO-d6,
80 °C) 6 = 8,60 (s, 1H), 8,02 (s, 1H), 7,61 (br s, 1H), 5,91 (dd, J=7,4, 9,2 Hz, 1H), 4,09
(s, 1H), 4,04-3,94 (m, 1H), 3,70-3,49 (m, 2H), 2,97-2,88 (m, 2H), 2,87 (s, 3H), 2,48-
2,42 (m, 1H), 2,20 (dt, J=8,1, 11,4 Hz, 1H), 2,09 (d, J/=12,3 Hz, 1H), 2,05-1,96 (m, 2H),
1,96-1,84 (m, 2H), 1,79-1,66 (m, 2H), 1,65-1,51 (m, 1H), 1,01 (s, 3H). MS: 456/458
(mAu ddng vi Cl) [M+H]". D§ quay quang: [a]p? -31,4 (¢ 0,4, MeOH). Phén tich khong
d6i xtmg: >99% ee. Thuc hién phan tich SFC/MS khong d6i xtng trén cot Phenomenex
Lux Cellulose-1 4,6 x 100mm 3p & nhiét 40 trong phong va rira giai béang pha dong 30%
MeOH trong CO, duy tri 4p suit ra & 120 bar (12 MPa), téc d6 dong & 4 mL/phut. Dinh
san phim c6 thoi gian gift 1,52 phit.

Phuong phép E (di- va tri-flometyl héa & C-6 sau déng vong)

Vi du 10: 6-(diflometyl)-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-ylJamino }pyrido[2,3-d]pyrimidin-7(8 H)-on

-156-



32606

Q Q
Fe 8. .Zn _S__F
\S’/ E F \S//
20 A AN ~ AN AN
d 'O\ )Nl\ ) TBHP, FeCly, d "O\ )N‘\ F
= o
N“NTN S0 N7 NT N0

|(R)\\o|-| TFA, DMSO nuéc H |(R)\\OH
Hop chat ctia vi du 2 @ Hop chét cua vi du 10 @

Cho timg phén dung dich k&ém diflometansulfinat (3,34 g, 11,4 mmol) va sat (IT)
clorua (377 mg, 1,90 mmol) trong nuée (10 mL) vao dung dich 8-[(1R,2R)-2-hydroxy-
2-metylxyclopentyl]-2-{[1-(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-
d]pyrimidin-7(8 H)-on (hop chét cta vi du 2, 1,60 g, 3,80 mmol) va TFA (0,290 mL,
3,80 mmol) trong DMSO (60 mL) & nhiét d6 trong phong. Xir Iy hén hop thu dugc béng
TBHP (dung dich 70% trong luong trong nuéc, 0,400 mL, 342 mg, 3,80 mmol), gay
ting nhe nhi¢t do bén trong dén 32 °C. Tiép tuc khudy & nhiét do trong phong trong 19
gidy, tai thoi diém nay LCMS cho thdy chuyén héa ~30%. Cho phén thir hai cua dung
dich TBHP (0,400 mL, 342 mg, 3,80 mmol vio va tiép tuc khudy trong 3 gid. Cho phan
thir ba ciia dung dich TBHP (0,400 mL, 342 mg, 3,80 mmol) vao va tiép tuc khudy &
nhiét d trong phong trong 45 phut, tai thoi diém nay, LCMS cho thiy chuyén héa ~50%.
Lai cho k&m diflometansulfinat (1,1 g, 3,7mmol) va dung dich TBHP (0,400 mL, 342
mg, 3,80 mmol) vao, va khudy hdn hop & nhiét do trong phong trong 20 gio. Tai thoi
diém nay, LCMS cho thiy chuyén héa ~90%. Rt dung dich phan (g vao hdn hop natri
EDTA 10% trong nuéc/nu6ce da, va chiét bang EtOAc (50 mL). Lam béo hoa 16p nude
bing NaCl, va chiét thém biing EtOAc (50 mL x 3). Rira céc phan hitu co thu gom dugc
bing natri EDTA trong nuéc lodng (50 mL) va NaCl béo hoa trong nuéce (50 mL). Xur
ly 16p hitu co mau xanh sim bang than hoat tinh va natri sulfat, loc, va lam bay hoi dén
kho. Tinh ché phan cin (1,49 g bot) bing SFC diéu ché (cot Diol/Monol c6 MeOH/CO2),
thu dugce 6-(diﬂomety1)-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-(mety1—
sulfonyl)piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 #)-on (hop chét ctia vi du
10, 568 mg, 32%) & dang chit rén mau trdng. '"H NMR (400 MHz, DMSO0-d6) 3 = 8,72
(s, 1H), 8,03 (s, 1H), 7,76 (br s, 1H), 7,00-6,50 (m, 1H), 5,87 (t, /=8,3 Hz, 1H), 4,08 (s,
1H), 4,06-3,89 (m, 1H), 3,62 (t, J=11,7 Hz, 2H), 2,98-2,89 (m, 2H), 2,87 (s, 3H), 2,57-
2,51 (m, 1H), 2,27-2,14 (m, 1H), 2,10 (d, J=9,4 Hz, 1H), 2,04-1,93 (m, 2H), 1,93-1,80
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(m, 2H), 1,76-1,69 (m, 2H), 1,69-1,55 (m, 1H), 1,03 (s, 3H). 'F NMR (377 MHz,
DMSO-d6) & = tir -125,7 dén -113,3 (m, 2F). *C NMR (101 MHz, DMSO-d6) dich
chuyén 159,5, 159,2, 154,9, 133,4,110,3, 102,6, 102,0, 78,9, 61,5, 45,8, 43,0, 42,8, 40,2,
32,9, 28,5, 25,1, 22,2, 21,8. MS: 472 [M+H]". D quay quang: [a]p* —35,8 (¢ 0,7,
MeOH); [a]p® —25,3 (¢ 0,6, CHCl;). Phén tich SFC khong dbi xtng: >99% ee. Thoi
gian gift 2,78 phiit trén cot Phenomenex Lux Cellulose-1 4,6 x 100mm 3p (nhiét do mdi
trudng xung quanh); quan dong: 15% MeOH trong CO2, 120 bar (12 MPa), 4 mL/phut.

Vi du 133: (—)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-on
Vi du 134: (+)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-vl1amino} pyrido[2,3-d]pyrimidin-7(8 H)-on

SFC
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Trong thiét bi phan (g lién tuc dugc chudn bj theo so dd duéi diy, cic dung
dich duéi day duge dicu ché va cho qua céc van tron tuong tmg & tbc @6 1 mL/phut:
tert-butyl hydroperoxit (TBHP, 0,632 g, 4,91 mmol, 0,675 mL) trong 29 mL DMSO;
natri diflometansulfinat (882 mg, 6,39 mmol) va sét sulfat (11,2 mg, 0,0737 mmol) trong
3 ml nuéc + 27 mL DMSO; va (+)-8-[3-hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-on (dwoc tbng hop
tir hop chét trung giaﬂ 8 theo quy trinh ctia vi du 1, 500 mg, 1,23 mmol) trong 30 mL
DMSO.
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Thu gom dung dich DMSO chira hdn hop san phdm vio mot binh don. Sau khi
gom xong, rét hdn hop phan tmg vao dung dich axit etylendiamintetraaxetic (1,080 g,
3,68 mmol) va natri bicacbonat (2,4 g, 28,57 mmol) trong 150 mL nuéc va nude da, va
chiét dung dich thu dugc bing etyl axetat (3 x 100 mL). Gom céc phan hitu co, rira bang
brine (3 x 100 mL), 1am kh trén natri sulfat va lam bay hoi. Nap sdn pham c6 dic thd
vao cot silic oxit va rira giai bing etyl axetat/heptan 0-80 %. Gom cc phén doan chia
san phim va 1am bay hoi, thu dugc chit rin mau vang. Tach cAc chit ddng phan d6i anh
bang SFC, sir dung cot ChiralPak AD-H 21 x 250 mm & 40°C, rira giai b%mg 20% IPA
trong CO2 va gilt ¢ 120 bar (12 MPa) & tbc a6 dong 85 mL/phut.

Vi du 133: (-)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-ylJamino } pyrido[2,3-d]pyrimidin-7(8 H)-on (82 mg, 15%)
dang chét rén mau tring. 'H NMR (400 MHz, DMSO-d6) § = 8,76 (d, J/=18,8 Hz, 1H),
8,06 (s, 1H), 8,21-7,98 (m, 1H), 6,87 (t, J=55,5 Hz, 1H), 6,23-6,02 (m, 1H), 4,64-4,50
(m, 1H), 4,43 (br. s., 1H), 4,12-3,83 (m, 1H), 3,65-3,52 (m, J=6,6 Hz, 2H), 2,94-2,81
(m, 5H), 2,42-2,10 (m, 2H), 2,09-1,87 (m, 3H), 1,75-1,52 (m, 4H). ’F NMR (376 MHz,
DMSO-d6) § =tir-120,0 dn -115,8 (m, 2F). MS: 485 [M+H]", Quay quang [a]p**—15,6
(c 0,1, MeOH); >99% ee. Thoi gian gift 1,828 phit & cdt ChiralPak AD-3 4,6 x 100 mm
3u, pha dong 20% IPA; 120 bar (12 MPa) & 4 mL/phut.

Vi du 134: (+)-6-(diflometyl)-8-[(1R*,3R*)-3-hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-d]pyrimidin-7(8 H)-on (76 mg, 14%) &
dang chat rén mau tring. "H NMR (400 MHz, DMSO-d6) § = 8,76 (d, J=18,7 Hz, 1H),
8,06 (s, 1H), 8,22-7,97 (m, 1H), 6,87 (t, J=55,3 Hz, 1H), 6,21-6,01 (m, 1H), 4,64-4,51
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(m, 1H), 4,43 (br. s., 1H), 4,13-3,83 (m, 1H), 3,63-3,52 (m, J=5,9 Hz, 2H), 2,92-2,81
(m, 5H), 2,41-2,13 (m, 2H), 2,11-1,89 (m, 3H),1,75-1,53 (m, 4H). IF NMR (376 MHz,
DMSO-d6) § =tir-121,8 d&n -115,6 (m, 2F). MS: 485 [M+H]*, Quay quang [a]p? +14,8
(c 0,1, MeOH); >99% ee. Thoi gian giit 3,08 phut ¢ ¢t ChiralPak AD-3 4,6 x 100 mm
3p, pha dong 20% IPA; 120 bar (12 MPa) & 4 mL/phut

Phuong phap F (Khit nuéc va amit hoa sau dong vong thanh nitril)

Vi du 135: (8-xyclopentyl-2-{[1-(metylsulfonyl)piperidin-4-ylJamino}-7-oxo0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)axetonitril
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Hop chat cia vi du 135

Cho nho giot dietyl suxinat (6,61 g, 37,9 mmol) vao dung dich dugc lam lanh
(=70 °C) LiHMDS (1,0 M trong THF, 75,8 mL, 75,8 mmol) trong THF (100 mL). Sau
khi khudy trong 10 phut, cho dung dich 4-(xyclopentylamino)-2-
(metylsulfanyl)pyrimidin-5-carbaldehyt [VanderWel, et al. J. Med. Chem. 2005, 48,
2371] (6,00 g, 25,3 mmol) trong THF (40 mL) vao va khudy hdn hgp & —70 °C trong 30
phit. Dé 4m dung dich dn nhiét do trong phong va khudy qua dém. Phan bb hdn hop
vo gifta nude (100 mL) v EtOAc (200 mL), va 16p nuéc tiép tuc duoc chiét bang
EtOAc (2 x 50 mL). Khong thdy san phim & céc 16p hitu co thu gom dugce theo TLC.
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Axit héa 16p nuéde dén do pH=2 bing HCI dam d#c. Thu gom chét két taa thu dugc bang
cach loc hut, rira bang nudc va ete dAu mé, lam kho bang ap suét thép, va sau d6 tinh
ché bang sic ky silica gel (rira giai béang 2-5% MeOH trong DCM), thu dugc axit 2-(8-
xyclopentyl-2-(metylthio)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin—6-yl)axetic (hop
chit 135A, 5,00 g, 62%) & dang chét rin mau vang.

Xt ly huyén phu axit 2-(8-xyclopentyl-2-(metylthio)-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)axetic (hop chit 1354, 5,00 g, 15,7 mmol) trong
EtOH (80 mL) bang axit sulfuric d@m dic (5 mL) va gia nhiét dén 80 °C trong 18 gid,
thu duoc dung dich mau vang trong. Sau khi lam lanh xubng nhiét 6 trong phong, co
dac dung dich dén kho, hoa tan phin cin trong DCM (100 mL), va bazo héa dén @6 pH
~8 bing Na;CO3 bio hoa trong nuéc. Téch cac 16p va 16p nudc tiép tuc duogc chiét bang
DCM (2 x 50 mL). Lam kho céc 16p hitu co thu gom dugc trén natri sulfat, loc, c6 dic,
va tinh ché bing sic ky silica gel (rira giai bang 0-20% EtOAc trong DCM), thu duge
etyl 2-(8-xyclopentyl-2-(metylthio)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin—6-
yD)axetat (hop chét 135B, 4,90 g, 90%) & dang chit rin mau vang.

Thuec hién theo quy trinh cta vi du 1, hop chit 135B duoc sit dung, thu duge etyl
2-(8-xyclopentyl-2-((1-(metylsulfonyl)piperidin-4-yl)amino)-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)axetat (135C, o tinh khiét ~87%) & dang goém thd
mau vang. Hoa tan mAu gém thé nay (150 mg, 0,31 mmol) trong metanol (6 mL), va
suc amoniac dang khi khan vao trong 10 phut. Hbn hop nay dugc khudy & 80 °C qua
dém. Sau khi 1am lanh xudng nhiét @ trong phong, 1dm bay hoi dung méi, va tinh ché
phan cin bing HPLC diéu ché [cot: DuraShell 150%25mm* Sum; pha dong: tir25% ACN
trong nuéc (0,05% amoni hydroxit thé tich/thé tich ) dén 45% ACN trong H20 (0,05%
amoni hydroxit thé tich/thé tich)], thu dugc 2-(8-xyclopentyl-2-((1-(metylsulfonyl)-
piperidin-4-yl)amino)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin—6-y1)axetamit (hop
chit 135D, 40 mg, 28%) & dang chit rin mau tring. 'H NMR (400 MHz, DMSO-d6)
= 8,59 (s., 1H), 7,85-7,49 (m, 2H), 7,35 (s., 1H), 6,86 (s., 1H), 5,93-5,75 (m, 1H), 4,07-
3,80 (m, 1H), 3,57 (d, J=11,0 Hz, 2H), 3,25 (s, 2H), 2,93-2,82 (m, 5H), 2,17 (m, 2H),
1,98 (m, 4H), 1,79-1,55 (m, 6H). MS: 448,9 [M+H]".
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Chay 1an hai (hop chét 135C, 260 mg, 0,54 mmol), trong etanol (120 °C trong 12
gid), thu duge hop chét 135D thé (200 mg c6 do tinh khiét ~60%) & dang chét rdn mau
néu, san phim nay dugc sit dung ma khong cAn tinh ché thém & phan g khir nude sau
dé.

Xir Iy dung dich duge lam lanh (0 °C) 2-(8-xyclopentyl-2-((1-(metylsulfonyl)-
piperidin-4-yl)amino)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)axetamit tho
(135D, 100 mg, 0,13 mmol) va trietylamin (67,7 mg, 0,67 mmol) trong DCM (5 mL)
bang axit trifloaxetic anhydrit (56,2 mg, 0,27 mmol). LAy bé da 1am lanh ra va khudy
hdn hop & nhiét d6 trong phong trong 2 gid. Rira huyén phit mau vang thu dugc bing
nuée duge khir ion (20 mL), sau @6 bang NaCl bio hoa trong nuée. Lam khd 16p hitu
co trén magie sulfat, loc, va c6 ddc. Két hop san pham thd ndy véi san phim tir 14n chay
khac (bit dAu bing 80 mg, 0,11 mmol, hop chét 135D) dé tinh ché bing HPLC diéu ché
[cOt: DuraShell 150*25mm*5Sum; pha dong: tir 36% ACN trong nuéc (0,05% amoni
hydroxit thé tich/thé tich ) dén 56% ACN trong H>O (0,05% amoni hydroxit thé tich/thé
tich)], thu dugc (8-xyclopentyl-2-{[1-(metylsulfonyl)piperidin-4-ylJamino}-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)axetonitril (hop chét cua vi du 135, 27,1 mg, hiéu
sult 26% dbi vé6i tht ca cac mé duge gom lai) & dang chét rén mau tring. 'H NMR (400
MHz, CDCls) § = 8,49 (s, 1H), 7,70 (s, 1H), 5,87 (quin, J=8,9 Hz, 1H), 5,42 (br s, 1H),
4,05 (br s, 1H), 3,92-3,73 (m, 2H), 3,66 (d, /=1,0 Hz, 2H), 2,95 (br s, 2H), 2,85 (s, 3H),
2,32 (br s, 2H), 2,21 (br d, J=9,8 Hz, 2H), 2,04 (br s, 2H), 1,86 (br d, /=9,5 Hz, 2H),
1,70 (br s, 4H). MS: 431 [M+H]".

Phuong phép G (Churc hda piperidin sau vong héa)

Vi du 136: 8-xyclopentyl-6-(2-hydroxyetyl)-2-{[1-(propan-2-ylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on
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1368 Hop chét ctia vi du 136

8-xyclopentyl-6-(2-hydroxyetyl)-2-(metylsulfonyl)pyrido[2,3-d]pyrimidin-

7(8H)-one (136A), dugc tong hop tir 4-(xyclopentylamino)-2-(metylsulfanyl)pyrimidin—
5-carbaldehyt [VanderWel, et al. J Med. Chem. 2005, 48, 2371] va etyl-y-
hydroxybutyrat theo quy trinh cta vi du 4. Gia nhi€t dung dich hop chét 136A (95 mg,
0,284 mmol), tert-butyl 4-aminopiperidin-1-carboxylat [CAS# 87120-72-7] (78,9 mg,
0,394), va DIPEA (0,187 mL, 1,13 mmol) trong DMSO (2,5 mL) & 65 °C trong 15 gio.
Lam lanh hdn hop xudng nhiét do trong phong va pha lodng bing nuée (8 mL), EtOAc
(5mL) va 4 M NaOH (1 mL) va tach. Co dic 16p hitu co, thu dugc ferz-butyl 4-((8-
xyclopentyl-6-(2-hydroxyetyl)-7-oxo0-7,8-dihydropyrido[2,3-d]pyrimidin-2-
yl)amino)piperidin-1-carboxylat th6 (hop chét 136B, 130 mg, 100%) ma dugc sir dung
khong cAn tinh ché thém. MS: 458 [M+H]".

Cho axit trifloaxetic (2,0 mL, 26 mmol) vao dung dich ters-butyl 4-((8-
xyclopentyl-6-(2-hydroxyetyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-2-
yl)amino)piperidin-1-carboxylat thd (hop chit 136B, 130 mg, 0,284 mmol) trong
diclometan (6 mL). Khudy hdn hop & nhiét do trong phong trong 30 phtit, sau d6 ¢d dac
dén kho. Hoa tan phén cin trong diclometan (6 mL). Cho trietylamin (0,238 mL, 1,70
mmol) va isopropylsulfonyl clorua (0,035 mL, 0,313 mmol) vao, va khudy hén hop &
nhiét d6 trong phong. Sau 20 phut, lai cho isopropylsulfonyl clorua (0,015 mL, 0,134

mmol) vao, va sau 20 nita, cho isopropylsulfonyl clorua (0,030 mL, 0,269 mmol) vao.
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Khudy hén hop trong 15 phiit, sau d6 t6i dap tit phan ing bang NaOH 4 N (0,6 mL) va
khudy manh. Chiét bing diclometan va tinh ché bang SFC didu ché, thu dugc 8-
xyclopentyl-6-(2-hydroxyetyl)-2-{[ 1-(propan-2-ylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cua vi du 136, 28,3 mg, 22%) &
dang chét rin. "H NMR (400 MHz, DMS0-d6, 80°C) § = 8,51 (s, 1H), 7,51 (s, 1H), 7,30
(d, J=4,4 Hz, 1H), 5,85 (quin, J=8,9 Hz, 1H), 3,99 (br s, 1H), 3,70 (d, J=13,0 Hz, 2H),
3,63 (t, J=6,5 Hz, 2H), 3,31 (td, J=6,8, 13,6 Hz, 1H), 2,62 (t, J=6,5 Hz, 2H), 2,32 (br s,
2H), 2,06-1,91 (m, 4H), 1,83-1,71 (m, 2H), 1,70-1,56 (m, 4H), 1,27 (d, J=6,7 Hz, 6H).
1H bi che khuit béi H20. MS: 464 [M-+H]".

Phuong phép H (Sép xép lai Curtius & C-6)

Vi du 137: 6-amino-2-{[ 1-(but-3-yn-1-ylsulfonyl)piperidin-4-ylJamino }-8-
xyclopentylpyrido[2,3-d]pyrimidin-7(8 H)-on

H
DPPA SN0
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1378 é Hop chit ctia vi du 137 G

Cho diphenyl phosphoryl azit (5,41 g, 19,6 mmol) vao dung dich & nhi€t d¢ trong
phong axit 8-xyclopentyl-2-(metylthio)-7-0x0-7,8-dihydropyrido[2,3-d]pyrimidin-6-
carboxylic [Toogood, et al. J. Med. Chem., 2005, 48, 2388 —2406] (5,0 g, 16,37 mmol)
va trietylamin (1,99 g, 19,6 mmol) trong fert-butanol (60 mL). Khudy huyén phil thu
duge & 79 °C trong 18 gid. Loai b céc chét rin bang cch loc. Rira banh loc bang etyl
axetat (50 mL) va ¢b dic cac dich chiét thu gom duoc va tinh ché bing sic ky silica gel

(rtra giai bing pet. ete/etyl axetat), thu duogc zers-butyl (8-xyclopentyl-2-(metylthio)-7-
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0x0-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)-carbamat (hop chét 137A, 4,1 g, 67%) &
dang chét rin mau vang nhat. 'H NMR (400 MHz, CDCls): § = 8,60 (s, 1H), 8,15 (s,
1H), 7,80 (s, 1H), 6,04-6,00 (m, 1H), 2,59 (s, 3H), 2,30-2,27 (m, 2H), 2,07-2,05 (m, 2H),
1,91-1,89 (m, 2H), 1,71-1,69 (m, 2H), 1,50 (s, 9H). MS: 377 [M+H]".

Cho mCPBA (~70%, 389 mg, 1,58 mmol) vao dung dich tert-butyl (8-
xyclopentyl-2-(metylthio)-7-0x0-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)carbamat
(hop chét 137A, 495 mg, 1,3 mmol) trong DCM (13 mL). Khuiy hdn hop & nhiét do
trong phong trong 1 gid. Pha loding hdn hgp phén tng bang DCM (30 mL), va rira bing
Na2SO; bdo hoa (10 mL) va sau d6 bang NaHCO; bdo hoa trong nuwée (10 mL). Lam
kh6 16p hitu co trén natri sulfat va 1am bay hoi, thu duoc chét rén mau tring, san phdm
ndy 13 hdn hop 9:1 ctia cic hop chét trung gian sulfoxit va sulfon. MS: 393 ([M+H]*
sulfoxit) va 409 ([M+H]* sulfon). Hoa tan mot phin cta hdn hop nay (235 mg, 0,6
mmol) trong DMSO (3 mL). Cho diisopropyletyl amin (0,52 mL, 3 mmol) va 1-(but-3-
yn-1-ylsulfonyl)piperidin-4-amin metansulfonat (hop chét trung gian 13, 225 mg, 0,72
mmol) vio. Gia nhiét hdn hgp & 55 °C trong 16 gid, sau d6 & 65 °C trong 3 gid. Sau khi
13m lanh xubng nhiét d6 trong phong, phan bb hdn hop phan ting vao giita NaHCO3 bdo
hoa trong nuéce (10 mL) va DCM (30 mL). Lam khé 16p hitu co trén natri sulfat, c6 dac,
va tinh ché bang sic ky silica gel (rira gidi bang etyl axetat/heptan), thu dugc zerr-butyl
(2-((1-(but-3-yn-1-ylsulfonyl)piperidin-4-yl)amino)-8-xyclopentyl-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)carbamat (hop chit 137B, 166 mg, 51%) & dang
chit rn mau tréng. 'H NMR (400 MHz, DMSO-d6) & = 8,65 (br s, 1H), 8,03 (s, 1H),
7,89 (s, 1H), 7,75-7,36 (m, 1H), 5,92 (br s, 1H), 4,02-3,80 (m, 1H), 3,62 (d, /=12,5 Hz,
2H), 3,28-3,23 (m, 2H), 3,08-2,92 (m, 3H), 2,59 (dt, J=2,7, 7,5 Hz, 2H), 2,37-2,09 (m,
2H), 2,02-1,91 (m, 4H), 1,79 (d, J=4,6 Hz, 2H), 1,71-1,53 (m, 4H), 1,47 (s, 9H). MS:
545 [M+H]*.

Khuiy dung dich zert-butyl (2-((1-(but-3-yn-1-ylsulfonyl)piperidin-4-yl)amino)-
8-xyclopentyl-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)carbamat  (hop chat
137B, 166 mg, 0,29 mmol) va axit metansulfonic (195 pL, 2,9 mmol) trong DCM (10
mL) & nhiét d6 trong phong trong 1 gio. C6 ddc dung dich dén kho, va xtt Iy phan cin
bang d4 (10 g) va NaHCOj3 bdo hoa trong nude (10 mL), gdy hién twong giai phong khi

-165-



32606

mdt chut. Khudy huyén phil thu duwoc & nhiét d9 trong phong trong 1 gid, sau d6 thu
gom c4c chét rin bing cach lgc. Rira chét két tha bang nudc va 1am kho trong tu sdy
chan khong (45 °C, 10 mmHg (1,33 kPa)), thu duoc 6-amino-2-{[1-(but-3-yn-1-
ylsulfonyl)piperidin-4-yl]amino }-8-xyclopentylpyrido[2,3-d]pyrimidin-7(8 H)-on (hop
chat cua vi du 137, 119 mg, 91%) & dang chit rin miu vang nhat. 'H NMR (400 MHz,
DMSO0-d6) § = 8,41 (s, 1H), 7,16 (br s, 1H), 6,62 (s, 1H), 5,93 (t, J/=8,7 Hz, 1H), 5,70-
4,31 (m, 2H), 3,89 (br s, 1H), 3,61 (d, J=12,5 Hz, 2H), 3,28-3,24 (m, 2H), 3,07-2,94 (m,
3H), 2,59 (dt, J=2,4, 7,4 Hz, 2H), 2,30-2,21 (m, 2H), 2,08-1,89 (m, 4H), 1,85-1,70 (m,
2H), 1,68-1,44 (m, 4H). MS: 445 [M+H]".

Phuong phép I (Két hop chéo duge xtic tic bing Pd & C-6)

Vi du 138: 8-xyclopentyl-6-etenyl-2-{[ 1-(metylsulfonyl)piperidin-4-
yl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-on

r 2 T N
UL oren & ST WYY
SsTONTNT S0 N/t/

0 f DMSO N~ N ©
138A \ /
BusSn._~ \S,P
(PhsP)4Pd O” \[\Q\ )Nl\\ XX
N N7 N0
THF H

Hop chat ciia vi du 138

Téng hop 6-bromo-8-xyclopentyl-2-((1-(metylsulfonyl)piperidin-4-
yl)amino)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét 138A) tir 6-bromo-8-xyclopenty1—
2-(metylsulfinyl)pyrido[2,3-d]pyrimidin-7(8 H)-on [Toogood, et al. J. Med. Chem.,
2005, 48, 2388 — 2406] theo quy trinh cta vi du 1. 'H NMR (400 MHz, DMSO-d6) 6 =
8,55-8,68 (m, 1H), 8,25 (s, 1H), 7,79-8,09 (m, 1H), 5,74-6,10 (m, 1H), 3,80-4,16 (m,
1H), 3,57 (d, J=11,2 Hz, 2H), 2,76-3,00 (m, 5H), 2,20-2,35 (m, 1H), 2,15 (br s, 1H),
1,97 (br's, 4H), 1,77 (br s, 2H), 1,61 (d, J=11,4 Hz, 4H). MS: 470/472 (tach ddng vi Br,
[M+H]*.
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Pubi khi dung dich 6-bromo-8-xyclopentyl-2-((1-(metylsulfonyl)piperidin-4-
yl)amino)pyrido[2,3-d]pyrimidin-7(8 H)-on (138A, 5,00 g, 12,0 mmol) va tri-n-
butyl(etenyl)stannan (3,80 g, 12,0 mmol) trong THF (100 mL, 0,1 M) bang nito, sau d6
cho paladi tetrakis(triphenylphospin) (692 mg, 0,599 mmol) vao. Gia nhiét hén hop &
65 °C trong 48 gid. Loai b céc chit d& bay hoi bing 4p suét thip va tinh ché phén cin
trén silic oxit (rira giai 0-20% etyl axetat/diclometan). Sau d6, tai két tinh san phidm tir
DCM/dietyl ete (1/10, 50 mL), thu dugc 8-xyclopentyl-6-etenyl-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cia vi
du 138, 2,5 g, 50%), van chita 10% triphenylphosphin oxit.

Pé thir nghiém sinh hoc, tinh ché thém mot miu cia mé ndy (102 mg, 0,244
mmol) bing SFC didu ché, thu duoc 8-xyclopentyl-6-etenyl-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-on tinh khiét xét
v& mit phan tich (hop chét cta vi du 138, 76,48 mg, thu dugc 75%) & dang chét rin mau
tring. '"H NMR (400 MHz, CDCls) & = 8,44 (s, 1H), 7,55 (s, 1H), 6,89 (dd, J=11,25,
17,73 Hz, 1H), 5,79-5,99 (m, 2H), 5,12-5,44 (m, 2H), 3,95-4,17 (m, 1H), 3,81 (d, J=12,2
Hz, 2H), 2,90-3,06 (m, 2H), 2,84 (s, 3H), 2,27-2,47 (m, 2H), 2,21 (dd, J=3,06, 13,08
Hz, 2H), 2,00-2,13 (m, 2H), 1,80-1,91 (m, 2H), 1,64-1,79 (m, 4H). MS: 418 [M+H]".

Vi du 139: 8-xyclopentyl-2-{[1-(metylsulfonyl)piperidin-4-yl]Jamino}-6-(prop-2-en-1-
yDpyrido[2,3-d]pyrimidin-7(8 H)-on

.
o) A~B

N 0 ~ ’/O
S< B S. =
g N N Pd(dppf)Cly, CsF g N N™7S
/“\ “Z > /“\ = N X0
” N~ 'N” O DME u N
138A )\—/\ Hop chét cta vi du 139
Cho 6-bromo-8-xyclopentyl-2-((1-(metylsulfonyl)piperidin-4-

yl)amino)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit 138A, 470 mg, 1 mmol), DME
(10 mL, 0,1 M), 4,4,5,5-tetrametyl-2-(prop-2-en-1-yl)-1,3,2-dioxaborolan (281 pL, 1,5
mmol), CsF (304 mg, 2 mmol), va PdClz(dppf) (37 mg, 0,05 mmol) vao mot binh ¢
canh khudy. Tién hanh dudi khi cho hén hgp bing nito trong 1 pht, sau d6 day binh
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nay lai va dat trong thiét bi gia nhiét 80 °C trong 16 gid. Pha lodng hdn hop phan ung
béng etyl axetat (100 mL) va NaHCO; béo hoa trong nudce (20 mL). Tach 16p hitu co va
chiét san phdm bing etyl axetat (20 mL). Lam khé céc 16p hitu co thu gom duogc trén
natri sulfat, c6 diic, va tinh ché trén silic oxit (rira giai bing heptan/etyl axetat), thu dugc
8-xyclopentyl-2-{[1-(metylsulfonyl)piperidin-4-yl]amino}-6-(prop-2-en-1-

yl)pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét cia vi du 139, 154 mg, 40%) & dang chét
rin sang mau. '"H NMR (400 MHz, DMSO-d6) & = 8,58 (br s, 1H), 7,48 (s, 1H), 5,95
(tdd, J=6,69, 10,16, 17,04 Hz, 1H), 5,05-5,19 (m, 2H), 3,57 (d, J=12,2 Hz, 3H), 3,18
(d, J=6,6 Hz, 2H), 2,79-2,96 (m, 7H), 1,99 (s, 6H), 1,53-1,69 (m, 4H). MS: 432 [M+H]".

Phuong phép J (B sung gbc & C-6)

Vi du 140: 6-(2,2-difloetyl)-8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino } pyrido[2,3-d]pyrimidin-7(8 H)-on

0L b oG

HN™ 'N° 'N° "0 HN™ "N N O

[Ir(C1gH24N2)(C12HsFsN)2]"PFg", TEA ’
% DMSO, K,CO4 %
N '//OH N "’OH

\ Chiéu dén LED méu xanh, 16 gid \
O=?:O 0=S=0

Hop chit ctia vi du 3 Hop cht ctia vi du 140

Cho  (4,4'-di-t-butyl-2,2'-bipyridin)bis[3,5-diflo-2-[5-triflometyl-2-pyridinyl-
kN)phenyl-kC]iridi(III) hexaflophosphat (0,012 g, 0,0107 mmol), 1,1-diflo-2-iodoetan
(0,27 mL, 3,1 mmol), kali cacbonat (0,150 g, 0,960 mmol) va trietylamin (30 pL, 0,22
mmol) vao dung dich 8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chit ctia vi
du 3, 0,161 g, 0,382 mmol) trong DMSO (1,5 mL). Suc nito vao hdn hop trong mudi
phtt, va sau d6 day binh lai. Chiéu xa hén hop phan tng bang 4nh sang xanh (Kessil,
H150-Blue, 34W) trong 16 gid. Loc hdn hop phan tmg va ¢b dic, va tinh ché phén can
bang HPLC diéu ché (cac cot Waters SFC 200 Glacier / 2-Cosmosil 3HOP 150 x
21,1mm I.D., Sum. déng dung mdi metanol. tir 14% B trong 2,5 phut, dén 22% trong
7,5 phut, d&én 50% trong 1 pht, giit trong 1 phit @ 100bar (10 MPa), 35C, 80g/phut),
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thu duoc 6-(2,2-difloetyl)-8-[(1R,3R)-3-hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d]pyrimidin-7(8 H)-on (hop chét ctia vi
du 140, 29,35 mg, hidu suit 16%). 'H NMR (400 MHz, DMSO0-d6) & = 8,58 (s, 1H),
7,85 (d, J=7,0 Hz, 1H), 7,70 (s, 1H), 6,22 (tt, J=4,8, 57,2 Hz, 1H), 4,46 (br s, 1H), 4,12
(br s, 1H), 3,99 (br s, 1H), 3,66-3,55 (m, 2H), 3,02 (dt, J=4,0, 17,1 Hz, 2H), 2,89 (s,
3H), 2,87-2,77 (m, 2H), 2,18-1,38 (m, 11H). MS: 486 [M+H]". [a]p** +18,0 (¢ 0,1,
MeOH).

Céc hop chét khac cia séng ché dugc didu ché bang cach cai bién cac phuong
phéap dugc néu lam vi du ¢ ddy. T khi dugc chi ra khéc, tht ca cac hop chat co cac tAm
khong d6i xtmg duoc didu ché va/hodc dugce tich thanh dang chit ddng phan déi anh
riéng 1& c6 cAu hinh trong d6i da biét. Cac hop chét c6 danh déu “hoa hoc 1ap thé tuyét
d6i chua biét” thuong dwoc didu ché tir cac hop chét trung gian triét quang va phan giai
thanh cac chit ddng phan dbi anh riéng r& bang cac phuong phap SFC didu ché khong
d6i xtmg thich hop trude khi x4c dinh dic trung va thir nghiém. Khi héa hoc 1ap thé
tuyét dbi 1a chura biét dbi véi céip cac chit dong phan dbi anh, thi héa hoc lap thé néu
trong bang 1 dugc gan dua trén d4u hidu quay quang ([¢]p®) va hoat tinh sinh hoc twong
61, bing tinh twong tur véi céc hop chét c6 céc cAu hinh tuyét dbi da biét. Cac hop chét
dugc danh ddu “héa hoc lap thé tuyét d6i da biét” thudong duoc didu ché tir cac hop chét

trung gian khong dbi xtmg ¢6 hoa hoc 14p thé da biét.

Céc hop chét dugc chon va céc dit liéu dic trung hoa tuong Gmg cua chiing duoc

néu trong bang 1 dudi day.

Béang 1

Hop
chét
cda vi
du sb
(Phuong
phép)

CAu tric/tén ITUPAC

LCMS
[M+
H]*

'H NMR (ppm); '°F NMR (ppm); su
quay quang; nhiing luu y vé héa hoc lap
thé

1-10

& nhitng doan trinh bay vé cac

phuong phap
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11 H
A N 'H NMR (400 MHz, CDCls) & = 8,39 (s,
(A) 0 O\ )\ 1H), 7,41 (d, J=9,3 Hz, 1H), 6,36 (d,
J=9,3 Hz, 1H), 5,84 (quin, J=9,0 Hz,
é 1H), 5,53-5,12 (m, 1H), 4,23-4,15 (m,
407 | 1H), 4,04 (br s, 1H), 3,74 (d, J/=12,8 Hz,
2H), 3,09-2,97 (m, 2H), 2,76 (d, J=5,3
4-[(8-xyclopentyl-7-0x0-7,8- Hz, 3H), 2,37 (br s, 2H), 2,16 (dd, J=3,5,
dihydropyrido[2,3-d]pyrimidin-2- 13,1 Hz, 2H), 2,07-1,97 (m, 2H), 1,91-
yl)amino]-N-metylpiperidin-1- 1,80 (m, 2H), 1,75-1,63 (m, 4H)
sulfonamit
12 |
A N I NMR (400 MHz, CDCls) § = 8,40 (s,
(A) O\ A 1H), 7,42 (d, J=9,3 Hz, 1H), 6,37 (d,
O J=9,3 Hz, 1H), 5,84 (quin, J=8,9 Hz,
é 1H), 5,31 (br s, 1H), 4,04 (br s, 1H), 3,72
421 | (d,J=13,1 Hz, 2H), 3,11-2,98 (m, 2H),
2,85 (s, 6H), 2,37 (br s, 2H), 2,14 (dd,
4-[(8-xyclopentyl-7-0x0-7,8- J=3.5, 13,1 Hz, 2H), 2,03 (d, J=7,0 Hz,
dihydropyrido[2,3-d]pyrimidin-2- 2H), 1,91-1,79 (m, 2H), 1,75-1,62 (m,
yl)amino]-N, N-dimetylpiperidin- 4H)
1-sulfonamit
13 HaN //
A) 0 O\ /Lﬂ 'H NMR (400 MHz, DMSO-de) = 8,61-
8,58 (m, 1H), 7,87-7,66 (m, 2H), 6,78 (s,
G 393 2H), 6,24-6,21 (m, 1H), 5,87-5,73 (m,
1H), 3,89-3,79 (m, 1H), 3,48 (m, 2H),
' 2,65-2,60 (m, 2H), 2,36-2,18 (m, 2H),
4-[(8-xyclopentyl-7-0x0-7,8- 1,97 (m, 4H), 1,73-1,56 (m, 6H)
dihydropyrido[2,3-d]pyrimidin-2-
yl)amino]piperidin-1-sulfonamit
F
e P 'H NMR (400 MHz, CDCl3) & = 8,40 (s,
@A) F OSO\ N X 1H), 7,42 (d, J=9,0 Hz, 1H), 6,42-6,30
)\ (m, 1H), 6,23 (s, 1H), 5,83 (quin, J=8,9
Hz, 1H), 5,40 (br s, 1H), 4,11 (br s, 1H),
G 478 3,99 (d, J/=13,1 Hz, 2H), 3,29 (t, J=11,5
Hz, 2H), 2,35 (br s, 2H), 2,24-2,13 (m,
2H), 2,02 (d, J=6,5 Hz, 2H), 1,91-1,78
| 8-xyclopentyl-2-({1- (m, 2H), 1,67 (br s, 4H)
[(diflometyl)sulfonyl]piperidin-4- 19F NMR (377MHz, DMSO-ds) § =
yl}amino)pyrido[2,3—d]pyrimidin— -123,3 (br S, ZF)
7(8 H)-on
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s AOS PN 'H NMR (400 MHz, CDCL3) & = 8,39 (s,
) 6 O\ L 1H), 7,41 (d, J=9,5 Hz, 1H), 6,36 (d,
N“NT N0 J=9.3 Hz, 1H), 5,84 (quin, J=8,9 Hz,
é 1H), 5,37 (br s, 1H), 4,12-3,96 (m, 1H),
436 | 3,84-3,71 (m, 4H), 3,45-3,37 (m, 3H),
3,23 (t, J=5,8 Hz, 2H), 3,10-2,95 (m,
8-xyclopentyl-2-({1-[(2- 2H), 2,38 (br s, 2H), 3,15 (dd, J=3,5,
r{’}f’t"’?yet)yl)S}gfo[gyg]gllperl,dl¥gf" 13,1 Hz, 2H), 2,02 (br s, 2H), 1,91-1,79
yl}amino)pyrido[2,3-d]pyrimidin- _
HSEyan (m, 2H), 1,68 (d, J=7,5 Hz, 4H)
16 | 9
Pt I'H NMR (400 MHz, CDCl;) & = 8,39 (s,
(A) O\ )\ﬂ 1H), 7,41 (d, J=9,3 Hz, 1H), 6,36 (d,
J=9,3 Hz, 1H), 5,84 (quin, J=9,0 Hz,
é 1H), 5,33 (br s, 1H), 4,04 (br s, 1H), 3,83
406 | (d,J=12,8 Hz, 2H), 3,09-2,92 (m, 4H),
2.45-2,24 (m, 2H), 2,22-2,12 (m, 2H),
8-xyclopentyl-2-{[1- 2,03 (br s, 2H), 1,91-1,79 (m, 2H), 1,63-
(etylsulfonyl)piperidin-4- 1,62 (m, 1H), 1,77-1,62 (m, 3H), 1,39 (,
yl]Jamino}pyrido[2,3-d]pyrimidin- J=7,4 Hz, 3H)
7(8H)-on
O
17 - PN IH NMR (400 MHz, DMSO-ds, 80°C) &
A) o CL A =8,55 (s, 1H), 7,63 (d, J=9,3 Hz, 1H),
7,43 (d, J=5,4 Hz, 1H), 6,20 (d, J=9,3
é Hz, 1H), 5,81 (quin, J=8,9 Hz, 1H), 4,45
450 | (brs, 1H), 4,05-3,90 (m, 1H), 3,64 (td,
J=3,4, 12,0 Hz, 2H), 3,14 (s, 2H), 3,01-
8-xyclopentyl-2-({1-[(2-hydroxy- 2,91 (m, 2H), 2,39-2,26 (m, 2H), 2,03-
2-melylpr0pyl)Sulfonyl]plperldm- 1,92 (m: 4H): 1184_1:72 (m: 2H), 1,71_
4-y1}amin0)pyrid0[2,3' ’ 1.58 (m 4H) 1.34 (S 6I_D
d]pyrimidin-7(8 H)-on ’ e
18 | Q& 'H NMR (400 MHz, DMSO-ds, 80°C) &
= Y O NN = 8,55 (s, 1H), 7,63 (d, J=9,3 Hz, 1H),
(A) A7 o 7,45 (d, J=6,1 Hz, 1H), 6,20 (d, J=9,3
Hz, 1H), 5,81 (quin, J=8,9 Hz, 1H), 5,11
d 470 | (s, 2H), 4,04-3,92 (m, 1H), 3,74 (td,

8-xyclopentyl-2-[(1-
{[(metylsulfonyl)metyl]sulfonyl}
piperidin-4-yl)amino]pyrido[2,3-

d]pyrimidin-7(8 H)-on

J=3,4, 12,8 Hz, 2H), 3,18 (s, 3H), 3,15
3,05 (m, 2H), 2,39-2,27 (m, 2H), 2,04-
1,92 (m, 4H), 1,84-1,73 (m, 2H), 1,73-

1,59 (m, 4H)

-171-



32606

19

N

O
S.
7N NP
(@)
LTI
” N N (@]

8-xycloheptyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

(4)

420

'H NMR (700 MHz, DMSO-ds) 6 = 8,56
(br s, 1H), 7,86 (br s, 1H), 7,66 (d, J=9,2
Hz, 1H), 6,35-6,12 (m, 1H), 5,68-5,21
(m, 1H), 4,03-3,75 (m, 1H), 3,60 (br s,
2H), 2,92-2,80 (m, SH), 2,59 (d, J=9,9
Hz, 1H), 2,37 (brs, 1H), 2,10-1,94 (m,
2H), 1,76 (br s, 2H), 1,70-1,54 (m, 8H),
1,49 (br s, 2H)

H o

No
e S
P

20

(A)

20

o)

N X
A -
N” 'N° 'N” O

4-[(8-xycloheptyl-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl)amino]-N-metylpiperidin-1-
sulfonamit

435

I'H NMR (400 MHz, CDCls) 5 = 8,38 (s,
1H), 7,42-7,39 (d, J=9,2 Hz, 1H), 6,39-
6,34 (m, 1H), 5,56-5,31 (m, 2H), 4,18-
4,17 (m, 1H), 4,07 (m, 1H), 3,78-3,75
(m, 2H), 3,06-3,01 (t, J=11,0 Hz, 2H),
2,77 (d, J=5,6 Hz, 3H), 2,59-2,56 (m,
2H), 2,20-2,18 (m, 2H), 1,77-1,64 (m,
10H), 1,55-1,46 (m, 2H)

21 HoN 2

S
Q1

XN

w | ¢

pZ
N N~ ~O

O

4-[(8-xycloheptyl-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
ylamino]piperidin-1-sulfonamit

421

I'H NMR (400 MHz, DMSO-ds) & = 8,56
(s, 1H), 7,86 (m, 1H), 7,65 (d, J=8,8 Hz,
1H), 6,84-6,78 (m, 2H), 6,24-6,18 (m,
1H), 5,56-5,28 (m, 1H), 3,86-3,72 (m,
1H), 3,51 (br s, 2H), 2,62-2,59 (m, 2H),
1,99 (m, 2H), 1,75 (m, 2H), 1,62-1,49
(m, 12H)

22 P

()/'S\'\O\ NI

) A
H

z
N~ 'N” “O

O

8-xyclopentyl-6-metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-

40

I'H NMR (700 MHz, DMSO-dé) 8 = 8,52

(br s, 1H), 7,55 (br s, 2H), 6,00-5,73 (m,

1H), 4,06-3,76 (m, 1H), 3,56 (br s, 2H),

2,96-2,80 (m, SH), 2,37-2,11 (m, 2H),

2,05-1,90 (m, 7H), 1,74 (br s, 2H), 1,67-
1,47 (m, 4H)

6

7(8H)-on
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421

'H NMR (400 MHz, CDCls) § = 8,35 (s,
1H), 7,30 (d, J=1,3 Hz, 1H), 5,89 (quin,
J=8,9 Hz, 1H), 5,28 (br s, 1H), 4,20 (q,
J=5.3 Hz, 1H), 4,02 (br s, 1H), 3,73 (d,
J=12,5 Hz, 2H), 3,10-2,97 (m, 2H), 2,77
(d, J=5,3 Hz, 3H), 2,35 (br s, 2H), 2,22
2,12 (m, SH), 2,04 (m, 2H), 1,91-1,78
(m, 2H), 1,68 (m, 4H)

435

'H NMR (400 MHz, CDCls3) 6 = 8,35 (s,
1H), 7,30 (d, J=1,3 Hz, 1H), 5,89 (quin,
J=8.9 Hz, 1H), 5,24 (br s, 1H), 4,03 (d,
J=5,8 Hz, 1H), 3,72 (d, J=13,3 Hz, 2H),
2,98-3,11 (m, 2H), 2,84 (s, 6H), 2,33 (d,
J=12,0 Hz, 2H), 2,10-2,19 (m, 5H), 2,00-
2,09 (m, 2H), 1,78-1,91 (m, 2H), 1,68-
1,76 (m, 2H), 1,56-1,65 ppm (m, 2H)

23 kll 0
gt NN
w| P
N)\N/ NS0
O
4-[(8-xyclopentyl-6-metyl-7-oxo-
7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl)amino]-N-
metylpiperidin-1-sulfonamit
24 | o
/N\/S//‘N N X
w | PO
N)\ NT N So
e
4-[(8-xyclopentyl-6-metyl-7-oxo-
7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl)amino]-N,N-
dimetylpiperidin-1-sulfonamit
25 HoN 2
(A)

|
H)\N/ N o

4-[(8-xyclopentyl-6-metyl-7-oxo-
7,8-dihydropyrido[2,3-
d]pyrimidin-2-
yl)amino]piperidin-1-sulfonamit

407

I'H NMR (400 MHz, DMSO-ds) § = 8,50
(s, 1H), 7,66-7,53 (m, 2H), 6,77 (s, 2H),
5,87-5,78 (m, 1H), 3,84-3,77 (m, 1H),
3,60-3,52 (m, 2H), 2,65-2,59 (m, 2H),
2,32-2,16 (m, 2H), 2,02-1,96 (m, 7H),
1,72-1,54 (m, 6H)

26 E

0
1 PG
@ | SN
NN&

8-xyclopentyl-2-({1-
[(diflometyl)sulfonyl]piperidin-4-
yl}amino)-6-metylpyrido[2,3-

o

442

d]pyrimidin-7(8 H)-on

'H NMR (400 MHz, CDCl3) 6 = 8,35 (s,
1H), 7,31 (s, 1H), 5,88 (quin, J=8,9 Hz,
1H), 5,22 (br s, 1H), 4,11 (br s, 1H), 3,98
(d, J=13,6 Hz, 2H), 3,30 (t, J/=11,5 Hz,
2H), 2,33 (br s, 2H), 2,23-2,13 (m, SH),
2,05 (br s, 2H), 1,90-1,79 (m, 2H), 1,74-
1,63 (m, 4H)
I9F NMR (377MHz, DMSO-ds) & =
—123,2 (s, 2F)
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27

(A)

|
NI

dzs‘l\O\ NI
|
H)\N/ N So

4-{[8-xyclopentyl-6-(2-
hydroxyetyl)-7-oxo0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl]amino}-N,N-dimetylpiperidin-
1-sulfonamit

OH

488
[M+
Nal]*

'H NMR (400 MHz, CDCl3) 8 = 8,39 s,
1H), 7,37 (s, 1H), 5,88 (quin, J=8,9 Hz,
1H), 5,58-5,06 (m, 1H), 4,12-3,95 (m,
1H), 3,86 (d, J=4,8 Hz, 2H), 3,76-3,60
(m, 2H), 3,10-2,97 (m, 3H), 2,86-2,79
(m, 8H), 2,34 (br s, 2H), 2,14 (dd, J=3,3,
13,1 Hz, 2H), 2,09-1,95 (m, 2H), 1,92-
1,77 (m, 2H), 1,71-1,54 (m, 4H)

28

(H)

~&

Sy NNy NH2
© A~
N“TNT N0

6-amino-8-xyclopentyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-

407

I'H NMR (400 MHz, DMSO-ds) 5 = 8,40
(s, 1H), 7,13 (d, J=4,6 Hz, 1H), 6,60 (s,
1H), 6,02-5,85 (m, 1H), 5,15 (s, 2H),
3,86 (br s, 1H), 3,55 (d, J=12,1 Hz, 2H),
2,93-2,80 (m, 2H), 2,88 (s, 3H), 2,28 (d,
J=10,4 Hz, 2H), 1,97 (d, J=11,0 Hz,
4H), 1,83-1,71 (m, 2H), 1,69-1,51 (m,
4H)

29

®)

7(8H)-on
N

//S\N N
© A~
N~ 'N° 'N

Cl

o

6-clo-8-xyclopentyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8 H)-on

426

'H NMR (700 MHz, DMSO-de) 6 = 8,68-
8,51 (m, 1H), 8,04 (br s, 1H), 8,01-7,58
(m, 1H), 6,09-5,70 (m, 1H), 4,12-3,76
(m, 1H), 3,63-3,56 (m, 2H), 2,87 (d,
J=11,3 Hz, 5H), 2,25 (br s, 1H), 2,12 (br
s, 1H), 1,95 (br s, 4H), 1,77 (br s, 2H),
1,68-1,51 (m, 4H)

30

(E)

F
N/

PN NS F
© P
u N N o]

8-xyclopentyl-6-(diflometyl)-2-
{[1-(metylsulfonyl)piperidin-4-
ylJamino}pyrido[2,3-d]pyrimidin-

442

'H NMR (400 MHz, DMSO-ds, 80 °C) 3
= 8,72 (s, 1H), 8,02 (s, 1H), 7,77 (brs,
1H), 6,84 (t, J=55,0 Hz, 1H), 5,83 (quin,
J=8,7 Hz, 1H), 4,01 (br s, 1H), 3,63 (d,
J=12,3 Hz, 2H), 2,97-2,90 (m, 2H), 2,38
(s, 3H), 2,32 (br s, 2H), 2,08-1,92 (m,
4H), 1,87-1,74 (m, 2H), 1,74-1,58 (m,
4H)

19 NMR (377MHz, DMSO-ds, 80 °C) 8
=-116,8 (br s, 2F)

7(8 H)-on

-174-



32606

31 O R F

N

O//S\I\O\ X OH
- @ B

Axit (8-xyclopentyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}-7-o0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-
yl)(diflo)axetic

(A)

486

I'H NMR (400 MHz, DMSO-ds, 80 °C) §
= 8,65 (s, 1H), 7,85 (s, 1H), 7,56 (brs,
1H), 5,72-5,87 (m, 1H), 3,90-4,10 (m,
1H), 3,56-3,68 (m, 2H), 2,89-2,96 (m,
2H), 2,88 (s, 3H), 2,22-2,36 (m, 2H),
1,94-2,07 (m, 4H), 1,56-1,84 (m, 6H)
19 NMR (377 MHz, DMSO-ds) & = -

1009 (br s, 2F)

32 | 9

/,S\
@ | ”CL IS
(')"'OH

'H NMR (400 MHz, CDCl3) 6 = 8,34 (s,
1H), 7,30 (s, 1H), 5,97 (br s, 1H), 5,38
(brs, 1H), 4,35 (br s, 1H), 3,97 (brs,
1H), 3,81 (dd, J=5,3, 10,3 Hz, 2H), 3,01-
2,88 (m, 3H), 2,87-2,79 (m, 3H), 2,69 (d,
J=10,0 Hz, 1H), 2,22 (d, J=12,0 Hz,

436 | Dm), 2,13 (s, 3H), 1,04-1,67 (m, 8H)
(+)-8-[(1R*,3R*)-3- [a]p® +11,8 (¢ 0,13, CHCI3)
hydroxyxyclohexyl]-6-metyl-2- 99% ee;
{[1-(metylsulfonyl)piperidin-4- héa hoc 1ap thé tuyét d6i chua biét
yl]Jamino }pyrido[2,3-d]pyrimidin- chét ddng phan @51 anh ctia hop chét cia
7(8H)-on - vi du 33
33 ~g 'H NMR (400 MHz, CDCls) 5 = 8,34 (5,
g rO\ A 1H), 7,30 (d, J=1,0 Hz, 1H), 5,97 (br s,
(A) )\ o 1H), 5,35 (br s, 1H), 4,35 (br s, 1H), 3,96
) (brs, 1H), 3,81 (dd, J=5,9, 10,2 Hz, 2H),
Q 3,01-2,87 (m, 3H), 2,86-2,79 (m, 3H),
on | 436 | 275261 (m, 1H), 2,22 (d, /=128 iz,
2H), 2,13 (s, 3H), 1,91-1,65 (m, 8H)
(-)-8-[(1R*,3R*)-3- [a]p?® —17,8 (¢ 0,13, CHC13)
hydroxyxyclohexyl]-6-metyl-2- >99% ee; hoa hoc 1ap thé tuyét ddi chua
{[1-(metylsulfonyl)piperidin-4- N X A}){et ) .
ylJamino } pyrido[2,3-d]pyrimidin- chat dong phén dc31 anh ctia hgp chat cua
7(8H) on V1 dl,l 32
> e & 'H NMR (400 MHz, DMSO-ds) § = 8,65-
) "Q )\A/(I 8,52 (m, 1H), 8,11-7,97 (m, 2H), 6,18-
5,67 (m, 1H), 4,52 (br s, 1H), 4,12 (br s,
478 | 1H), 3,82 (brs, 1H), 3,59 (br s, 2H),
) M+ | 3,00-2,76 (m, 6H), 2,26-1,89 (m, 2H),
‘OH | NaJ* 1,85-1,32 (m, 9H)

(+)-6-clo-8-[(1R*,3R*)-3-
hydroxyxyclohexyl]-2-{[1-

(metylsulfonyl)piperidin-4-

[(X]DZO +4,3 (¢ 0,2, DMSO)
>99% ee; hoa hoc 18p thé tuyét ddi chua
biét.
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yl]Jamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

chat ddng phan dbi anh ciia hop chat ctia
vidu 35

PN

/7

)\ 0]
QOH
(—)-6-clo-8-[(1R* ,3R*)-3-
hydroxycyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-

yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

(D)

478
[M+
NaJ*

'H NMR (400 MHz, DMSO-ds) § = 8,62-

8,54 (m, 1H), 8,10-7,92 (m, 2H), 6,16-
5,65 (m, 1H), 4,51 (br s, 1H), 4,13 (brs,
1H), 3,83 (br s, 1H), 3,60 (br s, 2H),

2,95-2,74 (m, 6H), 2,20-1,89 (m, 2H),
1,89-1,36 (m, 9H)
[a]p 20—8 7 (c 0,2, DMSO)
93% ee; hoa hoc lap thé tuyét dbi chua
biét.
chét ddng phén d6i anh ctia hop chit cua
vidu 34

36

(A)

\/’

8-[(1R,2S)-2-metylxyclopentyl]-
2-{[1-(metylsulfonyl)piperidin-4-
yllamino }pyrido[2,3-d]pyrimidin-
7(8H)-on

406

'H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
1H), 7,41 (d, J=9,3 Hz, 1H), 6,34 (d,
J=9,3 Hz, 1H), 6,01-5,86 (m, 1H), 4,10-
3,95 (m, 1H), 3,79 (d, J/=10,5 Hz, 2H),
2,93 (br s, 2H), 2,83 (s, 3H), 2,79-2,51
(m, 1H), 2,34 (br s, 1H), 2,19 (d, J=12,3
Hz, 2H), 2,10-1,99 (m, 1H), 1,89 (dd,
J=17,7, 18,7 Hz, 4H), 1,76-1,61 (m, 2H),
1,60-1,45 (m, 1H), 0,78 (d, J=7,0 Hz,
3H)
95% ee; chit dong phén d6i anh riéng 1€,
héa hoc 1ap thé tuyét d6i da biét.

37

A)

~&

S
/ﬂ@\ X
o

- (5’

6-metyl-8-[(1R,25)-2-
metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]lamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

420

'H NMR (400 MHz, CDCls) 6 = 8,34 (s,
1H), 7,30 (s, 1H), 6,04-5,91 (m, 1H),
4,08-3,95 (m, 1H), 3,85-3,72 (m, 2H),
3,01-2,88 (m, 2H), 2,83 (s, 3H), 2,41-
2,28 (m, 1H), 2,24-2,16 (m, 2H), 2,14 (s,
3H), 2,10-2,02 (m, 1H), 2,00-1,80 (m,
3H), 1,73 (br s, 4H), 1,63-1,53 (m, 1H),
0,76 (d, J=7,0 Hz, 3H);
96% ee; chit dong phén d6i anh riéng &,
hoéa hoc 14p thé tuyét d6i a3 biét.

38
D)

\’/

440

'H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
1H), 7,65 (s, 1H), 5,99 (d, J=7,3 Hz,
1H), 4,10-3,93 (m, 1H), 3,79 (d, J=8,8
Hz, 2H), 2,92 (br s, 2H), 2,83 (s, 3H),
2,41-2,27 (m, 1H), 2,18 (d, J=12,0 Hz,

2H), 2,11-2,02 (m, 1H), 2,00-1,76 (m,
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6-clo-8-[(1R,25)-2- 4H), 1,74-1,63 (m, 2H), 1,61-1,48 (m,
metylxyclopentyl]-2-{[1- 1H), 0,77 (d, J=7,0 Hz, 3H); -
(metylsulfonyl)piperidin-4- 96% ee; chit dong phén d6i anh riéng ¢,
yl]amino }pyrido[2,3-d]pyrimidin- héa hoc 1ap thé tuyét ddi da biét.
7(8H)-on chét ddng phan d6i anh ciia hop chét cta
vi du 39
39 P 'H NMR (400 MHz, CDCl3) & = 8,39 (s,
O//S\N X C 1H), 7,65 (s, 1H), 6,00 (dt, J=7,0, 9,8
(D) CL )\ Hz, 1H), 4,02 (td, J=2,1, 4,1 Hz, 1H),
>0 3,88-3,72 (m, 2H), 3,01-2,90 (m, 2H),
Q 2,83 (s, 3H), 2,35 (tt, J=7,0, 10,4 Hz,
462 | 1H),2,24-2,16 (m, 2H), 2,12-2,03 (m,
M+ | 1H), 2,01-1,82 (m, 3H), 1,77-1,61 (m,
6-clo-8-[(15,2R)-2- Na]* | 3H), 1,59-1,48 (m, 1H), 0,78 (d, J=7,0
metylxyclopentyl]-Z-{[l- Hz, 3H);
(metylsulf'onyl)plperldlr_l-él.- . 97% ee; chét dong phan dbi anh r1eng 1€,
ylJamino} pyrido[2,3-d]pyrimidin- héa hoc 14p thé tuyét doi da biét.
7(8H)-on chit ddng phan d6i anh ciia hop chit cia
vi du 38
40 | 0 "H NMR (400 MHz, CDCl3) & = 8,39 (s,
o”S‘N G OH 1H), 7,38 (s, 1H), 6,06-5,92 (m, 1H),
(A) O\ /L 4,10-3,97 (m, 1H), 3,90-3,72 (m, 4H),
° 3,03-2,89 (m, 2H), 2,86-2,75 (m, 5H),
é/ 2,42-2,29 (m, 1H), 2,25-2,15 (m, 2H),
2,12-2,01 (m, 1H), 2,01-1,81 (m, 3H),
6-(2-hydroxyetyl)-8-[(1R.25)-2- | 430 | 'y 79.1 48 (m, 4H), 0,77 (d, J=7,0 Hz,
metylxyclopentyl]-2-{[1- S 3H);
(m.etylsulf.onyl)p 1per1d1r.1-4.- . 95% ee; chit ddng phan d6i anh riéng 18,
yllamino} pyrido[2,3-d]pyrimidin- héa hoc 1ap thé tuyét d6i da blet
7(8H)-on chit ddng phan dbi anh ctia hop chit ciia
vi du 41
41 | S 'H NMR (400 MHz, CDCl3) & = 8,39 (s,
SN N OH 1H), 7,38 (s, 1H), 6,04-5,94 (m, 1H),
(A) © O\ )\ 4,08-3,98 (m, 1H), 3,91-3,74 (m, 4H),
>0 3,02-2,89 (m, 3H), 2,86-2,78 (m, SH),
Q 2,42-2.29 (m, 1H), 2,25-2,15 (m, 2H),
2,11-2,01 (m, 1H), 2,01-1,80 (m, 3H),
6-(2-hydroxyetyl)-8-[(18,2R)-2- | 430 | 170163 (m, 2H), 1,62-1,49 (m, 1H),
metylxyclopentyl]-Z.-{[l- 0,77 (d, J=T, 0 Hz, 3H);
(m.etylsulf.onyl)plper1d1r.1-4'- . >99% ee; chét dong phan dbi anh riéng
ylJamino}pyrido[2,3-d]pyrimidin- 18, héa hoc 1ap thé tuyet dbi da biét.
7(8H)-on chit ddng phan ddi anh ctia hop chét ctia
vi du 40
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42 H o
Ao

@ | 9 “O\ )\\ >
&

N-metyl-4-({6-metyl-8-[(1R,25)-
2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

'"H NMR (400 MHz, CDCl3) 6 = 8,45-
8,24 (m, 1H), 7,29 (s, 1H), 6,03-5,93 (m,
1H), 5,38-5,11 (m, 1H), 4,22-4,10 (m,
1H), 4,08-3,94 (m, 1H), 3,78-3,67 (m,
2H), 3,10-2,95 (m, 2H), 2,76 (d, J=5,5
Hz, 3H), 2,41-2,27 (m, 1H), 2,20-2,13
(m, 4H), 2,10-2,01 (m, 1H), 2,00-1,79
(m, 3H), 1,73-1,59 (m, 5H), 0,76 (d,
J=7,0 Hz, 3H);

96% ee; chat ddng phén d6i anh riéng 1€,
héa hoc lap thé tuyét dbi da biét.
chit ddng phén ddi anh ctia hop chét cta
vidu43

43

0
/\//S‘N' N
w | SO
N)\N/ NS0

N-metyl-4-({6-metyl-8-[(15,2R)-
2-metylxyclopentyl]-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

'H NMR (400 MHz, CDCl3) 8 = 8,34 (s,
1H), 7,30 (d, J=0,8 Hz, 1H), 6,01-5,93
(m, 1H), 4,20 (d, J=5,0 Hz, 1H), 4,07-
3,96 (m, 1H), 3,72 (dd, J=2,8, 12,3 Hz,
2H), 3,08-2,97 (m, 2H), 2,76 (d, J=5,3

Hz, 3H), 2,39-2,28 (m, 1H), 2,17 (d,
J=3,8 Hz, 1H), 2,14 (s, 3H), 2,10-2,01
(m, 1H), 1,99-1,81 (m, 3H), 1,73-1,56

(m, 5H), 0,76 (d, J=7,0, 3H);

96% ee; chit dong phén d6i anh riéng 18,
héa hoc 1ap thé tuyét d6i da biét.
chit ddng phén ddi anh ctia hop chit ctia
vi du 42

44 H

NS

//S\
@ | S

N-metyl-4-({8-[(1R,25)-2-
metylxyclopentyl]-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

'H NMR (400 MHz, CDCls) & = 8,38 (s,
1H), 7,41 (d, J=9,3 Hz, 1H), 6,34 (d,
J=9,3 Hz, 1H), 6,00-5,87 (m, 1H), 4,40-
4,29 (m, 1H), 4,08-3,96 (m, 1H), 3,78-
3,65 (m, 2H), 3,02 (br s, 2H), 2,75 (d,
J=5,3 Hz, 3H), 2,40-2,29 (m, 1H), 2,20-
2,11 (m, 2H), 2,10-2,00 (m, 1H), 1,89 (d,
J=9.8 Hz, 3H), 1,75-1,55 (m, 4H), 0,78
(d, J=7,0 Hz, 3H);
>99% ee; chat dong phan dbi anh riéng
1&, héa hoc 1ap thé tuyét dbi da biét.
chit ddng phan ddi anh cua hop chét ciia
vi du 45

45

O
@ | ¢ Ux\ b

TH NMR (400 MHz, CDCls) 5 = 8,38 (s,
1H), 7,41 (d, J=9,3 Hz, 1H), 6,34 (d,
J=9,3 Hz, 1H), 5,93 (dt, J=7.5, 9,8 Hz,
1H), 4,24 (q, J=4,9 Hz, 1H), 4,10-3,96
(m, 1H), 3,78-3,68 (m, 2H), 3,08-2,98
(m, 2H), 2,76 (d, J=5,3 Hz, 3H), 2,41-
2,28 (m, 1H), 2,20-2,11 (m, 2H), 2,09-
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N-metyl-4-({8-[(1S,2R)-2-
metylxyclopentyl]-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

1,98 (m, 1H), 1,96-1,82 (m, 3H), 1,73-
1,61 (m, 4H), 0,78 (d, /=7,0 Hz, 3H);
97% ee; chit dong phén d6i anh riéng 1€,
héa hoc 1ap thé tuyét d6i da biét.
chit ddng phan dbi anh cia hop chit cia
vi du 44

46

(A)

s
o”S\r\O\ N X OH
|
N)\N/ N So

4-({6-(2-hydroxyetyl)-8-[(1S,2R)-

2-metylxyclopentyl]-7-oxo-7,8-

dihydropyrido[2,3-d]pyrimidin-2-

yl}amino)-N-metylpiperidin-1-
sulfonamit

487
[M+
Na]*

"H NMR (400 MHz, CDCl3) 8 = 8,39 (s,
1H), 7,38 (s, 1H), 6,07-5,91 (m, 1H),
5,69-5,30 (m, 1H), 4,47-4,26 (m, 1H),
4,12-3,96 (m, 1H), 3,85 (br s, 2H), 3,78-
3,63 (m, 2H), 3,12-2,92 (m, 3H), 2,81 (s,
2H), 2,76 (d, J=5,3 Hz, 3H), 2,71-2,59
(m, 1H), 2,43-2,28 (m, 1H), 2,21-2,13
(m, 2H), 2,11-2,00 (m, 1H), 2,00-1,81
(m, 3H), 1,70-1,48 (m, 3H), 0,77 (d,
J=7,0 Hz, 3H);
>99% ee; chit dong phan ddi anh riéng
r&, héa hoc 14p thé tuyét d6i da biét.
chit ddng phén dbi anh ctia hop chit cia
vidu4

47

)

&

O,/S\'\O\ XX NH,
- @’o

2-(8-[(1R,25)-2-
metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}-7-o0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-
yl)axetamit

463

'H NMR (400 MHz, CDCl3) 8 = 8,43 (s,
1H), 7,56 (s, 1H), 6,74 (br s, 1H), 5,95-
6,09 (m, 1H), 5,31 (s, 2H), 4,04 (br s,
1H), 3,70-3,89 (m, 2H), 3,36-3,56 (m,
2H), 2,95 (br s, 2H), 2,84 (s, 3H), 2,67
(br s, 1H), 2,30-2,44 (m, 1H), 2,20 (d,
J=10,3 Hz, 2H), 2,01-2,13 (m, 1H), 1,83-
1,98 (m, 3H), 1,72 (d, J=11,5 Hz, 2H),
1,51-1,62 (m, 1H), 0,76 ppm (d, J=7,0
Hz, 3H);

96% ee; chit dong phan dbi anh riéng 18,
héa hoc 14p thé tuyét dbi da biét.

48

(&)

&

(5/3\@\ N 07
N é/o

6-(metoxymetyl)-8-[(1R,2S5)-2-
metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]Jamino }pyrido[2,3-d]pyrimidin-
7(8H)-on

472
[M+
Na]*

'"H NMR (400 MHz, CDCl3) § = 8,42 (s,
1H), 7,53 (s, 1H), 5,97 (dt, J=7,5, 9,8

Hz, 1H), 4,39 (d, J=1,3 Hz, 2H), 4,08-

3,97 (m, 1H), 3,84-3,72 (m, 2H), 3,50 (s,
3H), 3,00-2,87 (m, 2H), 2,83 (s, 3H),
2,39-2,28 (m, 1H), 2,25-2,15 (m, 2H),
2,09-1,99 (m, 1H), 1,99-1,82 (m, 3H),
1,74-1,65 (m, 2H), 1,60-1,48 (m, 2H),

0,76 (d, J=7,3 Hz, 3H);
95% ee; chit dong phén db6i anh riéng 18,
hoéa hoc 1ap the tuyét dbi da biét.
chét ddng phan dbi anh cua hop chét ctia

vi du 49
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49 P 'HNMR (400 MHz, CDCIs) 6 = 8,42 (s,
% ‘;\O\ N X X o7 1H), 7,54 (s, 1H), 5,97 (td, J=9,8, 7,5
(A) N ‘ Yo Hz, 1H), 5,31 (br s,, 1H), 4,40 (d, J=1,3
H ? Hz, 2H), 4,04 (d, J=6,8 Hz, 1H), 3,80 (d,
Q-““ J=10,8 Hz, 2H), 3,50 (s, 3H), 2,88-3,03
6-(metoxymetyl)-8-[(15,2R)-2- (Hmz 21%)) 22%45 ((iqifr?}zi%(f;f : 11521
metylxyclopentyll-2-{[1- | 450 | 1H), 2,21 (d, J=12,5 Hz, 2H), 2,02-2,12
(metylsulfonyl)piperidin-4- (m, 1H), 1,80-1,99 (m, 3H), 1,67-1,77
yl]amino}pyrido[2,3-d]pyrimidin- (m, iH), i, 4’9-1,6,1 (m, iH), (’)’7’7 ppr,n @
7(8H)-on J=7,0 Hz, 3H);
97% ee; chit dong phén dbi anh riéng &,
héa hoc 1ap thé tuyét dbi d3 biét.
chit ddng phan dbi anh ctia hop chit ciia
vi du 48
50 S 'H NMR (400 MHz, CDCl3) 8 = 8,42 (s,
O/'S\N N«\/(\I\OH 1H), 7,45 (s, 1H), 5,97 (dt, J=7,3,9,8
(A) M Hz, 1H), 4,56 (br s, 2H), 4,04 (dt, J=1,6,
NV Y 3.2 Hz, 1H), 3,86-3,71 (m, 2H), 3,19-
é/ 3,06 (m, 1H), 3,01-2,88 (m, 2H), 2,83 (s,
2,36 (ddd, J=3,0, 7,2, 10,1 Hz, 1H
6-(hydroxymetyl)-8-[(1R25)}2- | 458 |>5527 §d(m gH§2 1o 05 (m iH),)’
metylxyclopentyl]-2-{[1- | IM* | T'g¢ 1"¢] (" 35) 1.77-1,67 (m, 2H)
(metylsulfonyl)piperidin—4- Na] 1,61-1’ 48 (m, 2H)’ O’ 77 (é J=7 ’O HZ’
yl]amino}pyrido[2,3-d]pyrimidin- T ’ 31’{)’ T
7(8H)-on 97% ee; chit dong phan d6i anh riéng &,
héa hoc 14p thé tuyét d6i da biét.
chit ddng phan d6i anh ctia hop chét ctia
vidu 51
51 £ IH NMR (400 MHz, CDCl3) & = 8,42 (s,
O//S\IO\ Nﬁ\/\I\OH 1H), 7,45 (s, 1H), 6,01-5,93 (m, 1H),
(A) P 4,56 (s, 2H), 4,09-3,98 (m, 1H), 3,86-
L 3,72 (m, 2H), 3,19-3,04 (m, 1H), 3,01-
Q 2,87 (m, 1H), 2,83 (s, 3H), 2,40-2,27 (m,
458 | 1H), 2,24-2,15 (m, 2H), 2,12-1,99 (m,
6-(hydroxymetyl)-8-[(18,2R)-2- | it | 1H), 1,98-1,82 (m, 3H), 1,79-1,63 (m,
metylxyclopentyl]-2-{[1- | Nap*| 4H), 1,58-1,51 (m, 1H), 0,77 (d, J=7,0

(metylsulfonyl)piperidin-4-
ylJamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

Hz, 3H);
97% ee; chit dong phén d6i anh riéng ré,
héa hoc 14p thé tuyét d6i da biét.
chit ddng phan dbi anh cta hop chét cta

vi du 50
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52 | o ~FP '"H NMR (400 MHz, CDCl3) & = 8,39 (s,
OSI\O\ N 1H), 7,41 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) N)'\N/ N0 J=9,3 Hz, 1H), 6,05-5,87 (m, 1H), 5,38
H (br s, 1H), 4,04 (br s, 1H), 3,86-3,71 (m,
é/ 475 | 4H); 3,39 (s, 3H), 3,23 (t, J=5,8 Hz, 2H),
2-({1-[(2- M+ 3,10-2,96 (m, 2H), 2,69 (br s,, 1H), 2,45-
metoxyetyl)sulfonyl]piperidin-4- | Na]* 2,26 (m, 1H), 2,21-2,10 (d, J=12.8 Hz,
y1}amino)-8-[(1R,2S)-2- 2H), 2,08-1,97 (m, 1H), 1,95-1,79 (m,
metylxyclopentyl]pyrido[2,3- 3H), 1,64-1,47 (m, 3H), 0,79 (d, J=7,0
d]pyrimidin-7(8 H)-on Hz, 3H),
>99% ee; chat dong phan d6i anh riéng
1€, héa hoc 13p thé tuyét di da biét
53 P "H NMR (400 MHz, DMSO-ds) 3 = 8,59
OSO\ N X (br s, 1H), 7,90-7,69 (m, 1H), 7,67 (d,
(A) )\ J=9,3 Hz, 1H), 6,21 (d, J=7,8 Hz, 1H),
- 6,11 (br s, 1H), 4,63-4,46 (m, 1H), 4,42
(br s, 1H), 4,08-3,79 (m, 1H), 3,60-3,53
Q (m, 2H), 2,88 (s, 3H), 2,87-2,81 (m, 2H),
OH 408 | 2,20 (br s, 2H), 2,06-1,83 (m, 4H), 1,70-
1,52 (m, 4H);
(+)-8-[(1R*,3R*)-3- [a]p?2 +15,0 (¢ 0,1, MeOH)
hydroxyxyclopentyl]-2-{[1- >909% ee
(metylsulfonyl)piperidin-4- hoéa hoc 1ap thé tuyét d6i chua biét.
ylJamino}pyrido[2,3-d]pyrimidin- chit ddng phan ddi anh ciia hop chit ctia
7(8H)-on vi du 54
54 '"H NMR (400 MHz, DMSO-ds) 6 = 8,59
SN (br s, 1H), 7,91-7,69 (m, 1H), 7,67 (d,
(A) © Q\ )\/j\/l J=9,3 Hz, 1H), 6,21 (d, J/=7,3 Hz, 1H),
6,11 (br s, 1H), 4,62-4,47 (m, 1H), 4,42
é (br s, 1H), 4,13-3,80 (m, 1H), 3,60-3,53
5 (m, 2H), 2,88 (s, 3H), 2,87-2,82 (m, 2H),
OH 408 | 2,20 (br s, 2H), 2,06-1,83 (m, 4H), 1,69-
1,53 (m, 4H);
(—)-8-[(1R*,3R*)-3- [a]p?2 ~16,1 (c 0,1, MeOH)
hydroxyxyclopentyl]-2-{[1- >99% ee; hoa hoc 1ap thé tuyét ddi chwa
(metylsulfonyl)piperidin-4- biét.
ylJamino}pyrido[2,3-d]pyrimidin- chét ddng phan ddi anh ctia hop chét cta
7(8H)-on vi dy 53
55 H "H NMR (400 MHz, CDCl3) é = 8,37 (s,
NV N 1H), 7,33 (d, J=1,3 Hz, 1H), 5,84-5,68
(A) o O\ )\ 459.0 (m, 1H), 5,00 (m, 1H), 4,09 (m, 1H),
O [Mjr 4,00 (br s, 1H), 3,73 (d, J/=12,3 Hz, 2H),
WOH Nal* 3,03 (t,J=11,7 Hz, 2H), 2,76 (d, J=5,2,

4-({8-[(1R,2R)-2-
hydroxyxyclopentyl]-6-metyl-7-

3H), 2,42-2,26 (m, 2H), 2,15 (d, J=1,3
Hz, 5H), 2,08-1,96 (m, 2H), 1,90 (dd,
J=6,1, 12,7 Hz, 1H), 1,77-1,63 (m, 3H);
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ox0-7,8-dihydropyrido[2,3- 98% ee; chat dong phan ddi anh riéng r8,
dlpyrimidin-2-yl}amino)-N- hoa hoc 1ap thé tuyét d6i da biét.
metylpiperidin-1-sulfonamit
56 H o "H NMR (400 MHz, CDCls) & = 8,42 (s,
g N N 1H), 7,45 (d, J=9,3 Hz, 1H), 6,34 (d,
(A) 0 O\ P J=9,0 Hz, 1H), 5,67 (br s, 2H), 4,77-4,35
N N N0 (m, 1H), 4,03 (d, J=6,0 Hz, 1H), 3,75 (d,
éﬁ” J=11,5 Hz, 2H), 3,03 (t, J=10,8 Hz, 2H),
459 | 2,93-2,79 (m, 1H), 2,75 (d, J=5,3 Hz,
(—)-4-({8-[(1R*,2R*)-2-hydroxy- | [M+ | 3H),2,28-2,09 (m, 3H), 2,06-1,80 (m,
2-metylxyclopentyl]-7-ox0-7,8- | Na]* | 4H), 1,72-1,58 (m, 3H), 1,17 (s, 3H);
dihydropyrido[2,3-d]pyrimidin-2- [a]p?® —13,0 (¢ 0,20, CHCI3)
yl}amino)-N-metylpiperidin-1- >99% ee; héa hoc lap thé tuyét ddi chua
sulfonamit biét.
chit ddng phan d6i anh cta hop chét ctia
vi du 57
57 H o '"H NMR (400 MHz, CDCls) & = 8,42 (s,
N N7 X 1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) 0 O\ /]I\/Il J=9,5 Hz, 1H), 5,71 (br s, 1H), 5,51 (br
N° N N0 s, 1H), 4,26 (br s, 1H), 4,01 (br s, 1H),
@,/,‘3,” 3,65-3,83 (m, 2H), 2,97-3,13 (m, 2H),
459 2,78-2,95 (m, 1H), 2,76 (d, J=5,5 Hz,
(H)-4-({8-[(1R*,2R*)-2-hydroxy- Mt 3H), 2,11-2,29 (m, 3H), 1,80-2,08 (m,
2-metylxyclopentyl]-7-0x0-7,8- I[\I +| 4H), 1,62-1,74 (m, 3H), 1,17 ppm (s,
dihydropyrido[2,3-d]pyrimidin-2- | N2l 3H):;
yl}amino)-N-metylpiperidin-1- [a]p® +8,6 (¢ 0,17, CHCls)
sulfonamit >99% ee; hoa hoc 1ap thé tuyét d6i chua
biét.
chit ddng phén dbi anh ciia hop chét cia
vi du 56
58 P, "H NMR (400 MHz, CDCl3) 8 = 8,43 (s,
F o”S‘N N7 X 1H), 7,46 (d, J=9,3 Hz, 1H), 6,36 (d,
(A) O\ P J=9,0 Hz, 1H), 5,82-5,66 (m, 1H), 5,49
NV o (br s, 1H), 5,14 (d, J=48 Hz, 2H), 4,05
é\ (br s, 1H), 3,97-3,86 (m, 2H), 3,26-3,11
21 (m, 2H), 2,83 (br s, 1H), 2,30-2,16 (m,
[(ometyDsulfonyllpiperidin4- | 462 | 297 O 0 Lo ™
yl}amino)-8-[(1R*2R*)-2- | [M+ | jop ¥ (377 Mz f)l\;lso-c}e) 5=
hydroxy-2- Na]+ 215.3 (S, ].F)
metylxyclopentyl]pyrido[2,3- [o]p™ —18 7 ( 0.5 CHCl3)
d]pyrimidin-7(8 H)-on [a]p2 =30.1 (¢ 0.5, MeOH)
99% ee; hoa hoc lap thé tuyét ddi chua
biét.
chit ddng phan d6i anh ciia hop chét ctia
vidu 59
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59 P 'H NMR (400 MHz, CDCl3) § = 8,43 (s,
F O//S\N N 1H), 7,45 (d, J=9,3 Hz, 1H), 6,36 (d,
(A) CL )\ J=9,3 Hz, 1H), 5,73 (br s, 1H), 5,40 (br
Y s, 1H), 5,26-5,02 (m, 2H), 4,07 (br s,
Q/ 1H), 3,93 (t, J=11,9 Hz, 2H), 3,27-3,11
21 (m, 2H), 2,93-2,73 (m, 1H), 2,30-2,18
a A 462 | (m,3H), 2,06-1,98 (m, 2H), 1,96-1,79
[(flometyD)sulfonyl]piperidin-4- | r\ry | (m, 2H), 1,71-1,61 (m, 2H), 1,18 (s, 3H)
yl}amino)-8-[(1R*,2R*)-2- | \ja1* | "19F NMR (377 MHz, DMSO-ds) & = -
hydroxy-2- 2153 (s, 1F)
metylxyc.lopeptyl]pyrido[2,3- [a]p?* +33,3 (¢ 0,5, MeOH)
d]pyrimidin-7(81)-on 99% ee; hoa hoc lap thé tuyét d6i chua
biét.
chét ddng phan dbi anh cua hop chit ctia
vidu 58
60 | _ ></N < TH NMR (400 MHz, CDCl3) & = 8,43 (s,
& Q Nm 1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) NP N N J=8,8 Hz, 1H), 5,72 (br s, 1H), 5,55-5,23
H

% OH

(-)-4-({8-[(1R* 2R*)-2-hydroxy-

2-metylxyclopentyl]-7-o0x0-7,8- 531
dihydropyrido[2,3-d]|pyrimidin-2- [Mj
yl}amino)-N-(2-metoxy-2- Na]

metylpropyl)piperidin-1-
sulfonamit

(m, 1H), 4,64-4,57 (m, 1H), 4,13-3,89
(m, 1H), 3,78-3,68 (m, 2H), 3,20 (s, 3H),
3,03 (d, J=5,8 Hz, 4H), 2,94-2,77 (m,
1H), 2,68-2,36 (m, 1H), 2,17 (d, J/=13,3
Hz, 3H), 2,04-1,82 (m, 4H), 1,66 (d,
J=10,5 Hz, 2H), 1,22 (s, 6H), 1,17 (s,
3H);

[a]p® -13,3 (¢ 0,27, MeOH)

98% ee; hoa hoc 1ap thé tuyét di chua
biét.
chit ddng phan d6i anh cuia hop chét cua
vi du 61

61

(A)

(H)-4-({8-[(1R*,2R*)-2-hydroxy-
2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl}amino)-N-(2-metoxy-2-
metylpropyl)piperidin-1-
sulfonamit

531
[M+
Na]J*

'"H NMR (400 MHz, CDCl3) & = 8,43 (s,
1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
J=9,5Hz, 1H), 5,72 (br s, 1H), 5,55-5,26
(m, 1H), 4,61 (t, J=5,6 Hz, 1H), 4,00 (br
s, 1H), 3,74 (d, J=11,8 Hz, 2H), 3,20 (s,
3H), 3,05-2,96 (m, 4H), 2,86 (br s, 1H),
2,70-2,30 (m, 1H), 2,25-2,13 (m, 3H),
2,04-1,83 (m, 4H), 1,67-1,61 (m, 2H),
1,22 (s, 6H), 1,17 (s, 3H);

[a]p®® +13,8 (¢ 0,27, MeOH)
>99% ee; hoa hoc 1ap thé tuyét ddi chua

biét.
chit ddng phan dbi anh ctia hop chét cua
vi du 60
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62 G 0 TH NMR (400 MHz, CD3;0D) & = 8,55
M (brs, 1H), 7,71 (d, J=9,3 Hz, 1H), 6,28

(A) CL )\ﬂ (d, J=9,3 Hz, 1H), 6,12-5,95 (m, 1H),
4,15-3,97 (m, 2H), 3,89 (m, 1H), 3,81-

G\ 3,75 (m, 1H), 3,69 (m, 2H), 3,09 (m,

2H), 3,04-2,93 (m, 2H), 2,67-2,54 (m,
1H), 2,42-2,28 (m, 1H), 2,26-2,03 (m,
4H), 2,02-1,88 (m, 4H), 1,84-1,77 (m,
2H), 1,69-1,59 (m, 2H), 1,12 (s, 3H);
Na]* [OL]D20 -10,8 (¢ 0,12, MeOH)
>99% de; chit ddong phan khong a6i
quang riéng ré. Hoéa hoc 14p thé tuyét adi
da biét (S) o tam THF; hoa hoc lap the
tuong d6i (khong phai tuyét d6i) da biét
& cac tam khong dbi xtmg xyclopentyl.
Pugc tao tir (S)-tetrahydro-furfurylamin
va hop chit trung gian triét quang 1.

(m)-4-({8-[(1LR*,2R*)-2-hydroxy-
2-metylxyclopentyl]-7-0x0-7,8- | 599
dihydropyrido[2,3-d]pyrimidin-2- [VE+
yl}amino)-N-[(25)-
tetrahydrofuran-2-
ylmetyl]piperidin-1-sulfonamit

63 O) H o 'H NMR (400 MHz, CD3OD) & = 8,54
"//N,/s:fN N (br s, 1H), 7,71 (d, J/=9,3 Hz, 1H), 6,37-
(A) 0 CL A 6,24 (m, 1H), 6,07 (br s, 1H), 4,14-3,98

° (m, 2H), 3,89 (td, J=6,6, 8,1 Hz, 1H),
Q/ ! 3,83-3.74 (m, 1H), 3,69 (br d, J=11,0 Hz,
2H), 3,15-3,04 (m, 2H), 2,99 (br s, 2H),
(H)-4-({8-[(1R*,2R*)-2-hydroxy- 2.68-2,52 (m, 1H), 2,35 (br d, J=11,5 Hz,
2-metylxyclopentyl]-7-ox0-7,8- 1H), 2,27-2,02 (m, 4H), 2,02-1,86 (m,
dihydropyrido[2,3-d]pyrimidin-2- | 529
, 4H), 1,83-1,71 (m, 2H), 1,69-1,51 (m,
yl}amino)-N-[(2S)- [M+
i 2H), 1,12 (s, 3H);
tetrahydrofuran-2- Na]

R ) [a]p? +10 (¢ 0,12, MeOH)
ylmetyl]piperidin-1-sulfonamit >99% de: chét ddng phan khong abi

quang riéng €. Hoéa hoc 1ap thé tuyét a6i
da biét (S) 6 tam THF; hoa hoc 14p thé
tuong d6i (khong phéi tuyét ddi) da biét
& cac tim khong ddi xtmg xyclopentyl.
Duoc tao tr (S)-tetrahydro -furfurylamin
va hop chit trung gian tri€t quang 1.

64 C’\Vg 0 IH NMR (400 MHz, CD3;0D) § = 8,54 (s,
S NN 1H), 7,69 (d, J=9,3 Hz, 1H), 6,27 (4,

(A) © CL A J=92 Hz, 1H), 6,04 (s, 1H), 4,12-3,97
on (m, 2H), 3,91-3,83 (m, 1H), 3,79-3,63

é“‘ 529 | (m, 3H), 3,12-2,92 (m, 4H), 2,59 (s, 1H),

(C)4-({8-[(1R* 2R*)-2-hydroxy- | M | 233 (s, 1ED, 2.25-1,85 (m, 8ID), 1,81
2—mety1xyclopentyl]-7-oxo-7,8- Na]* 1,74 (m, IH), 1,73-1,54 (m, 3I‘D, 1,10 (S,

dihydropyrido[2,3-d]pyrimidin-2- 3H);
yl}amino)-N-[(2R)- [0]p* -13,9 (¢ 0,13, MeOH)
tetrahydrofuran-2- >99% de; chit ddng phén khong abi
ylmetyl]piperidin-1-sulfonamit quang riéng r&. Hoa hoc 1ap thé tuyét dbi
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da biét (R) 6 tam THEF; hoéa hoc 1ap thé
tuong d6i (khong phai tuyét d6i) a3 biét
& cac tam khong dbi xtmg xyclopentyl.
Puoc tao tir (R)-tetrahydro-furfurylamin

va hop chét trung gian triét quang 1.

RIS, THNMR (400 MHz, CD;0D) 3 = 8,53 (s,
Nl PN 1H), 7,69 (d, J=9,3 Hz, 1H), 6,26 (d,

(A) S O\ )'\n J=9,3 Hz, 1H), 6,05 (br s, 1H), 4,14-3,96
NN (m, 2H), 3,92-3,83 (m, 1H), 3,79-3,62

Yo (m, 3H), 3,13-2,91 (m, 4H), 2,59 (s, 1H),

2,40-2,26 (m, 1H), 2,23-1,88 (m, 8H),

(H)-4-({8-[(1R*,2R*)-2-hydroxy- T o
2-metylxyclopentyl]-7-o0xo0-7,8- [51313 L 8[;]1zgi§n; él-é) 1}) 11\(31‘&%511){)
dihydropyrido[2,3-d]pyrimidin-2- + 0

yaropyridc Na] >99% de; chét ddng phan khong d6i
yl}amino)-N-[(2R)- quang riéng r&. Héa hoc 1ap thé tuyét dbi
tetr.isthyc.ir(.)furan-Z- , da bibt (R) & taim THF; héa hoc 18p thé
ylmetyl]piperidin-1-sulfonamit tuong dbi (khdng phai tuyét d6i) da biét

& cac thm khong d6i xtimg xyclopentyl.

Puoc tao tir (R)-tetrahydro-furfurylamin
va hop chét trung gian triét quang 1.
'HNMR (400 MHz, CD30D) § = 8,57
(br s, 1H), 7,71 (d, J=9,0 Hz, 1H), 6,28

66
)Q/N 4
*) g SO0 (4, J=9,0 Haz, 1H), 6,07 (br s, 1H), 4,08
N“ N7 NS0 (br s, 1H), 3,74-3,65 (m, 2H), 3,39 (1,

éﬁ“ J=13,1 Hz, 2H), 3,00 (br s, 2H), 2,61 (br

s, 1H), 2,35 (q, J=10,5 Hz, 1H), 2,28-
2,06 (m, 3H), 2,00 (br s, 2H), 1,80 (d,
J=12,5 Hz, 1H), 1,67 (t, J=18,8 Hz, 5H),

(—)-N-(2,2-diflopropyl)-4-({8-
1,12 (s, 3H);

[(1R*,2R*)-2-hydroxy-2- 523
metylxyclopentyl]-7-ox0-7,8- | [M+
dihydropyrido[2,3-d]pyrimidin-2- | Na]*
yl}amino)piperidin-1-sulfonamit I9F NMR (3 771\/11{2, DMSO-ds) § =
—94,4 dén —94,6 (m, 2F)
[a]p? -11,3 (¢ 0,15, MeOH)
>99% ee; héa hoc 1ap thé tuyét ddi chua
biét.
chét ddng phan 51 anh ctia hop chét cua
vi du 67
67 % "H NMR (400 MHz, CD30D) $ = 8,53
N. S " NN (br s, 1H), 7,69 (d, J=9,2 Hz, 1H), 6,27
(A) 0 U /k (d, J=9,5 Hz, 1H), 6,11-5,89 (m, 1H),
523 | 4,15-3,96 (m, 1H), 3,74-3,65 (m, 2H),
Q'O"H [M+ | 3,41-3,34 (m, 2H), 3,02-2,92 (m, 2H),
Na]* | 2,65-2,56 (m, 1H), 2,33 (q, /=10,3 Hz,
(+)-N-(2,2-diflopropyl)-4-({8- 1H), 2,23-2,04 (m, 3H), 1,99-1,91 (m,
[(1R*,2R*)-2-hydroxy-2- 2H), 1,78 (d, J=12,8 Hz, 1H), 1,69-1,58
metylxyclopentyl]-7-oxo-7,8- (m, 5H), 1,10 (s, 3H)
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dihydropyrido[2,3-d]pyrimidin-2- IF NMR (377MHz, DMSO-ds) 6 =
yl}amino)piperidin-1-sulfonamit —94.4 dén —94,6 (m, 2F)
[a]D2° +8,4 (¢ 0,13, MeOH)
99% ee; hoa hoc lap thé tuyét dbi chua
biét.
chit ddng phén dbi anh cta hop chit cia
vi du 66
68 N // 'H NMR (400 MHz, CDCl3) & = 8,42 (s,
O/ SN 1H), 7,45 (d, J=9,3 Hz, 1H), 6,39-6,31
(A) O\ )\jfl (m, 1H), 5,77-5,48 (m, 2H), 4,48-4,36
(m, 1H), 3,98 (d, J=11,3 Hz, 3H), 3,74
C?\ (d, J=12,3 Hz, 2H), 3,50-3,37 (m, 3H),
(=)-4-({8-[(1R* 2R*)-2-hydroxy- 2,99 (br s, 3H), 2,59-2,30 (m, 1H), 2,27-
2-metylxyclopentyl]-7-o0x0-7,8- 2,11 (m, 3H), 2,06-1,95 (m, 4H), 1,94-
dihydropyrido[2,3-dpyrimidin-2- | NaJ* | 1-81 @, 2FD, 1,73-1,65 (m, 2F1), 1.,60-
yl}amino)-N-(tetrahydro-2H- 1,5 io(m 2H), 1,17 (s, 3H);
pyran-4-yl)piperidin-1-sulfonamit [a]p?’ 12,7 (c 0,44, MeOH)
99% ee; hoa hoc lap thé tuyét dbi chua
biét.
chit ddng phan d6i anh ctia hop chit cua
vi du 69
69 N ,/ 'H NMR (400 MHz, CDCls) 6 = 8,42 (s,
K\:( Sy 1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) O\ X\I& J=9,8 Hz, 1H), 5,81-5,65 (m, 1H), 5,60-
5,40 (m, 1H), 4,39-4,24 (m, 1H), 3,98 (d,
Q’ ’ J=11,5 Hz, 3H), 3,73 (br s, 2H), 3,51-
("‘)-4-({8-[(1R*,2R*)-2-hYdI'OX}’- 3,39 (m, 3H), 2,98 (br S, 3H), 2,57-2,31
2. metylxyclopentyl]-7-0x0-7,8- 529 (m, 1H), 2,29-2,13 (m, 3H), 1,99 (d,
dihydropyrido[2,3-d]pyrimidin-2- [Mt J=10,3 Hz, 4H), 1,94-1,80 (m, 2H), 1,76-
yl}amino)-N-(tetrahydro-2H- Na]" | 1,64 (m, 2H2%’{)1’?61 gdé’ ‘;;;;’3’ 12,8 Hz,
pyran-4-yl)piperidin-1-sulfonamit [a]o?® +12,8 (c 0,25, MeOH)
99% ee; hoa hoc lap thé tuyét dbi chua
biét.
chét ddng phan déi anh ctia hop chit cia
vi du 68
70 | os O\ o '"H NMR (400 MHz, CDCl3) & = 8,43 (s,
o~ ’/S//\N SN 1H), 7,54-7,41 (m, 1H), 6,36 (d, J=9,3
(A) o O\ J Hz, 1H), 5,73 (br s, 1H), 5,46 (br s, 1H),
N“ "N N0 4,05 (br s, 1H), 3,94-3,79 (m, 3H), 3,48-
GﬁH 3,26 (m, 3H), 3,22-3,03 (m, 3H), 2,82 (br
s, 1H), 2,66-2,52 (m, 2H), 2,31-2,17 (m,
2-[(1-{[(3¢)-1,1- 3H), 2,06-1,78 (m, 4H), 1,65-1,56 (m,
dioxidotetrahydrothiophen-3- 3H), 1,17 (s, 3H);
yl]sulfonyl} piperidin-4- [a]p? —32,0 (c 0,2, CHCL)
yl)amino]-8-[(1R,2R)-2-hydroxy- >99% de; chit ddng phan khong d6i
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2-metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on — Chat
dong phan (A)

quang riéng €, hoa hoc lap thé tuyét doi
d3 biét (R,R) & c4c tAm khong d6i xting
xyclopentyl, nhung chua biét & tAm
sulfolan.

Duoc tao tir (+)-tetrahydro-3-
th1ophensu1fonyl clorua 1,1- dioxit va hop
chét trung gian chét dong phan dbi anh

riéng r& 2B tir hop chit ciia vi du 2

71

A)

2-[(1-{[B%-1,1-
dioxidotetrahydrothiophen-3-
yl]sulfonyl}piperidin-4-
yl)amino]-8-[(1R,2R)-2-hydroxy-
2-metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on — Chét
ddng phan B

526

'H NMR (400 MHz, CDCl3) 6 = 8,43 (s,
1H), 7,46 (d, J=9,3 Hz, 1H), 6,36 (d,
J=9,3 Hz, 1H), 5,73 (t, J=7,8 Hz, 1H),
5,46 (br s, 1H), 4,05 (br s, 1H), 3,94-3,81
(m, 3H), 3,45-3,29 (m, 3H), 3,21-3,08
(m, 3H), 2,82 (br s, 1H), 2,66-2,51 (m,
2H), 2,30-2,17 (m, 3H), 2,05-1,80 (m,
4H), 1,65-1,57 (m, 3H), 1,17 (s, 3H);
[oc]D20 1,3 (¢ 0,2, CHC13)
>99% de; chit ddng phan khong dbi
quang riéng 18, héa hoc 1ap thé tuyét a6i
d3 biét (R,R) & c4c tAm khong d6i ximg
xyclopentyl, nhung chua biét & tim
sulfolan.

Dugc tao tir (+)-tetrahydro-3-
th1ophensulfonyl clorua 1,1-dioxit va hgp
chat trung gian chét dong phén dbi anh
riéng r& 2B tu hop chét ctia vi du 2

72

(A)
"'OH

(—)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-({1-[(2-
metoxyetyl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin-
7(8H)-on

488
[M+
Na]*

"HNMR (400 MHz, CDCIls) 6 = 8,42 (s,
1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
J=9,3 Hz, 1H), 5,71 (t, J=8,3 Hz, 1H),
5,44 (br s, 1H), 3,99 (br s, 1H), 3,82-3,74
(m, 4H), 3,40 (s, 3H), 3,22 (t, J=5,8 Hz,
2H), 3,06-2,97 (m, 2H), 2,89 (d, J=8,8
Hz, 1H), 2,61-2,35 (m, 1H), 2,28-2,12
(m, 3H), 2,05-1,96 (m, 2H), 1,94-1,81
(m, 2H), 1,72-1,61 (m, 2H), 1,17 (s, 3H);
[oc]D20 14,5 (¢ 0,17, MeOH)

95% ee; hoa hoc lap thé tuyét dbi chua
biét.
chit ddng phén dbi anh ciia hop chét ctia

vidu 73

73

(A)

(+)-8-[(1R*,2R*)-2-hydroxy-2-

488
[M+
Na]J*

'H NMR (400 MHz, CDCls) 8 = 8,43 (s,
1H), 7,45 (d, J=9,3 Hz, 1H), 6,36 (d,
J=9,0 Hz, 1H), 5,72 (t, J=8,5 Hz, 1H),
5,48 (br s, 1H), 3,98 (br s, 1H), 3,86-3,69
(m, 4H), 3,40 (s, 3H), 3,23 (t, J=5,9 Hz,
2H), 3,08-2,96 (m, 2H), 2,88 (br s, 1H),
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metylxyclopentyl]-2-({1-[(2-
metoxyetyl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin-

2,62-2,38 (m, 1H), 2,30-2,11 (m, 3H),
2,06-1,95 (m, 2H), 1,95-1,79 (m, 2H),
1,64-1,56 (m, 2H), 1,17 (s, 3H);

7(8 H)-on [a]p® +14,2 (¢ 0,15, MeOH)
99% ee; hoa hoc lap thé tuyét d6i chua
biét.
chét ddng phan dbi 4nh ciia hop chit cla
vidu 72
74 A 0 'H NMR (400 MHz, CD3;0D) 8 = 8,54 (s,
Sy NN 1H), 7,69 (d, J=9,6 Hz, 1H), 6,27 (d,
A) o (:L )\ J=9,2 Hz, 1H), 6,06 (s, 1H), 4,16-4,04
o (m, 1H), 3,83-3,70 (m, 2H), 3,17-3,04
éﬁ“ 40 | (@, 2H), 2,64-246 (m, 2H), 2,40-1,88
M+ (m, 6H), 1,82-1,55 (m, 3H), 1,11 (s, 3H),
(—)-2-{[1- NaJ* 1,09-1,02 (m, 4H);
(xyclopropylsulfonyl)piperidin-4- [a]p® -14,2 (¢ 0,12, MeOH)
yllamino}-8-[(1R*,2R*)-2- >99% ee; hoa hoc 18p thé tuyét ddi chua
hydroxy-2- biét.
metylxyclopentyl]pyrido[2,3- chit ddng phén ddi anh ctia hop chét ctia
d]pyrimidin-7(8 H)-on vidu 75
75 A 0 TH NMR (400 MHz, CD30D) 6 = 8,54 (s,
,,siN N 1H), 7,69 (d, J=9,2 Hz, 1H), 6,27 (d,
(A) 0 O\ )\ J=9,6 Hz, 1H), 6,14-5,90 (m, 1H), 4,16-
\ 4,03 (m, 1H), 3,83-3,69 (m, 2H), 3,18-
' ,,OH 470 | 3:04 (m, 2H), 2,66-2,44 (m, 2H), 2,37-
Q/”' M+ 1,93 (m, 6H), 1,82-1,55 (m, 3H), 1,11 (s,
(+)-2-{[1- NaJ* 3H), 1,09-1,02 (m, 4H);
(xyclopropylsulfonyl)piperidin-4- [a]p® +11,9 (c 0,16, MeOH)
yllamino}-8-[(1R* ,2R*)-2- 99% ee; hoa hoc lap thé tuyét dbi chua
hydroxy-2- biét.
metylxyclopentyl]pyrido[2,3- chit ddng phéan ddi anh ciia hop chét cia
d]pyrimidin—7(8H)—on vidu 74
76 /\ 'H NMR (400 MHz, CD30D) & = 8,54 (s,
d’ N Xr X 1H), 7,69 (d, J=9,2 Hz, 1H), 6,26 (d,
(A) O\ /k J=9,2 Hz, 1H), 6,05 (s, 1H), 4,17-4,03
OOH (m, 1H), 3,85-3,69 (m, 2H), 3,15-3,00
d‘ (m, 4H), 2,64-2,52 (m, 1H), 2,40-1,92
436 (m, 6H), 1,81-1,52 (m, 3H), 1,34 (,

(—)-2-{[1-(etylsulfonyl)piperidin-
4-yllamino}-8-[(1R*,2R*)-2-
hydroxy-2-
metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on

J=7,6 Hz, 3H), 1,10 (s, 3H);

[a]p*® -16,9 (¢ 0,16, MeOH)
>99% ee; hoa hoc 14p thé tuyét ddi chua
biét.
chit ddng phan ddi anh ciia hop chét ctia

vi du 77
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77

(A)

0
N

7 \I\O\ X X
0
/k 0

i O H
(H)-2-{[1-(etylsulfonyl)piperidin-
4-yllamino}-8-[(1R* 2R*)-2-

hydroxy-2-
metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on

436

'H NMR (400 MHz, CD30D) & = 8,54 (s,
1H), 7,69 (d, J=9,2 Hz, 1H), 6,26 (d,
J=9,2 Hz, 1H), 6,13-5,88 (m, 1H), 4,16-
4,02 (m, 1H), 3,84-3,69 (m, 2H), 3,16-
2,99 (m, 4H), 2,65-2,50 (m, 1H), 2,39-
1,91 (m, 6H), 1,81-1,51 (m, 3H), 1,34 (t,
J=7,6 Hz, 3H), 1,11 (s, 3H);
[a]p* +16,9 (¢ 0,13, MeOH)
99% ee; héa hoc 14p thé tuyét d6i chua
biét.
chit ddng phan dbi 4nh cua hop chit cia
vidu 76

78

(A)

7
N/)\ /r
A0S PHE
I
N)\N/ N0
H f OH

(5)-8-[(1R*2R*)-2-hydroxy-2-
metylxyclopentyl]-2-{[1-(1,3-
thiazol-2-ylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

513
[M+
Na]*

'"H NMR (400 MHz, CD;0D) 6 = 8,53
(br s, 1H), 8,08 (d, J=3,0 Hz, 1H), 8,00
(d, J=3,2 Hz, 1H), 7,68 (d, J=9,0 Hz,
1H), 6,26 (d, J=9,2 Hz, 1H), 6,05-5,88
(m, 1H), 4,10-3,97 (m, 1H), 3,87 (br d,
J=12,0 Hz, 2H), 3,01 (t, J=11,6 Hz, 2H),
2,62-2,49 (m, 1H), 2,37-2,17 (m, 2H),
2,15-2,00 (m, 2H), 1,99-1,88 (m, 2H),
1,80-1,53 (m, 3H), 1,09 (s, 3H);
[a]p® -7,5 (¢ 0,12, MeOH)
>99% ee; hoa hoc 1ap thé tuyét d6i chua
biét.
chit ddng phan déi anh ctia hop cht ciia
vidu 79

79

(A)

<\)\ //

OME:L)\\ )

: OH
(H)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-{[1-(1,3-
thiazol-2-ylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

513
[M+
Na]*

'H NMR (400 MHz, CD3;0D) 6 = 8,54
(br s, 1H), 8,10 (d, J/=3,0 Hz, 1H), 8,01
(d, J=3,3 Hz, 1H), 7,70 (d, J=9,3 Hz,
1H), 6,27 (d, J=9,3 Hz, 1H), 6,00 (br s,
1H), 4,04 (br s, 1H), 3,89 (br d, J=12,3
Hz, 2H), 3,02 (br t, J=12,2 Hz, 2H),
2,63-2,52 (m, 1H), 2,38-2,19 (m, 2H),
2,17-2,05 (m, 2H), 2,00-1,89 (m, 2H),
1,81-1,62 (m, 3H), 1,09 (s, 3H);
[a]p® +8,8 (c 0,08, MeOH)
>99% ee; hoa hoc 1ap thé tuyét ddi chua

biét.
chét ddng phan dbi anh ctia hop chét cta
vidu 78
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80 7S
N, L0
(A) \N)\’/S/‘N N
A OB S SN
N N® 'N” "0

metylxyclopentyl]-2-{[1-(1,3,4-
thiadiazol-2-ylsulfonyl)piperidin-
4-yl]amino}pyrido[2,3-
d]pyrimidin-7(8 H)-on

H OH :
" 514 2,63-2,50 (m, 1H), 2,40-2,26 (m, 2H),
(‘)-8-[(1R*,2R*)-2-hYdI'OXy-2- [M+ 2,16 (m, IH), 2,1 1-2,02 (m, IH), 2,02-
" 11,90 (m, 2H), 1,82-1,59 (m, 3H), 1,10 (s,

Na] 3H);

'H NMR (400 MHz, CD;0D) § = 9,73 (5,
1H), 8,55 (br s, 1H), 7,70 (d, J=9,2 Hz,
1H), 6,28 (d, J=9,2 Hz, 1H), 6,07-5,93
(m, 1H), 4,16-4,05 (m, 1H), 3,95 (br d,
J=12,5 Hz, 2H), 3,16 (t, J=12,0 Hz, 2H),

[0]p* -13,3 (¢ 0,12, MeOH)
>99% ee; hoa hoc 1p th8 tuyét d6i chua
biét.
chit ddng phan ddi anh cua hop chit cia
vi du 81

81 /S

N\ — /
(A) N //S‘N N X
° N7
N O

N \
OH

(H)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-{[1-(1,3,4-
thiadiazol-2-ylsulfonyl)piperidin-
4-yl]amino }pyrido[2,3-

d]pyrimidin-7(8 H)-on

'H NMR (400 MHz, CD30D) & = 9,73 (s,
1H), 8,55 (br s, 1H), 7,70 (d, J=9,3 Hz,
1H), 6,28 (d, J=9,0 Hz, 1H), 6,02 (brs,
1H), 4,10 (br s, 1H), 3,95 (brd, J=12,3
514 Hz, 2H), 3,16 (br t, J=12,0 Hz, 2H), 2,57
M+ (br s, 1H), 2,40-2,25 (m, 2H), 2,18-1,91
Nal* (m, 4H), 1,83-1,57 (m, 3H), 1,10 (s, 3H);
[a]D2° +10 (¢ 0,11, MeOH)
95% ee; hoa hoc lép thé tuyét d6i chua
biét.
chét ddng phan d6i anh cta hop chét ciia
vi du 80
TH NMR (400 MHz, CD30D) & = 8,54 (s,

82 N=

—N O

(A) \;\’/S//\N NS
(0)

CL ALK

(—)-8-[(1R*,2R*)-2-hydroxy-2-

1H), 8,16 (s, 1H), 7,79 (s, 1H), 7,69 (d,

J=9.,5 Hz, 1H), 6,27 (d, J=9,0 Hz, 1H),

6,00 (br s, 1H), 3,99 (s, 3H), 3,96-3,90

470 | (0, 1D, 3,66 (d, J=12,5 Hz, 2H), 2,66-

M- 2,49 (m, 3H), 2,38-2,26 (m, 1H), 2,23 (br

o | 8 1), 2,19-2,02 (m, 2H), 2,00-1,90 (m,
> 2H), 1,74 (br s, 3H), 1,10 (s, 3H);

metylxyclopentyl]-2-({1-[(1- | 4gq1*
metyl-1H-pyrazol-4- ] [a]p® -6,6 (¢ 0,21, MeOH)
yl)sulfonyl]piperidin-4- >99% ee; héa hoc lap thé tuyét d6i chua
yl}amino)pyrido[2,3-d]pyrimidin- o “biét. )
7(8H)-on chét ddng phan doi anh ctia hop chat cua
vi du 83
'H NMR (400 MHz, CD3;0D) & = 8,54 (s,

83 —'N\l
@) ¢ NC/L o S

OH
Q"f +H]*| (m, 1H), 3,
2,66-2,52 (m, 3H), 2,40-2,27 (m, 1H),

1H), 8,16 (s, 1H), 7,79 (s, 1H), 7,69 (d,

470 .8,
[M- | J=9,5 Hz, 1H), 6,27 (d, J=9,0 Hz, 1H),
ILO | 6,00 (brs, 1H), 3,99 (s, 3H), 3,97-3,90

(m, 1H), 3,66 (br d, J=12,5 Hz, 2H),

()-8-[(1R*,2R*)-2-hydroxy-2-
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metylxyclopentyl]-2-({1-[(1-
metyl-1H-pyrazol-4-
yl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin-
7(8H)-on

2,16-1,80 (m, 5H), 1,74 (br s, 3H), 1,10
(s, 3H);

[a]p*® +4,7 (¢ 0,19, MeOH)

93% ee; hoa hoc 1ap thé tuyét di chua

biét.

chét ddng phén ddi anh cua hop chit cua

vi du 82

84
’-N\%k 2
S~ XX

() ¢ 1
Q\N/”\N/ NS0

metyl-1H-imidazol-4-

H éj” 470 | 1D, 3,85-3,71 (m, SH), 2,80 (1, =118

(—)-8-[(1R*,2R*)-2-hydroxy-2- I[-IMC-) (m, 1H), 2,26-1,88 (m, SH), 1,81-1,53
metylxyclopentyl]-2-({1-[(1- +IfI] . (m, 3H), 1,10 (s, 3H);
[a]p** -10,8 (¢ 0,15, MeOH)

yl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin- biét.
7(8H)-on chit ddng phan dbi anh ciia hop chit ciia
vi du 85
'"H NMR (400 MHz, CD;0D) é = 8,53

TH NMR (400 MHz, CD;0D) 5 = 8,53 (s,
1H), 7,81 (d, J=1,0 Hz, 1H), 7,74 (s,

1H), 7,69 (d, J=9,3 Hz, 1H), 6,27 (d,
J=9,0 Hz, 1H), 6,00 (br s, 1H), 3,97 (br

Hz, 2H), 2,66-2,50 (m, 1H), 2,39-2,29

>99% ee; hoa hoc lép thé tuyét d6i chua

85 __N\/\\ §
Q’ ,,

(H)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-({1-[(1-
metyl-1H-imidazol-4-
yl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin-
7(8 H)-on

(br s, 1H), 7,82 (d, J=1,0 Hz, 1H), 7,74
(s, 1H), 7,69 (d, J=9,3 Hz, 1H), 6,27 (d,
J=9,3 Hz, 1H), 6,00 (br s, 1H), 3,98 (br
470 | 1H), 3,85-3,70 (m, SH), 2,79 (t, J=11,5
[M- Hz, 2H), 2,65-2,51 (m, 1H), 2,37-2,27
H,0 (m, 1H), 2,24-1,91 (m, 5H), 1,80-1,55
Tt (m, 3H), 1,10 (s, 3H);
[a]p?® +6,0 (¢ 0,17, MeOH)
99% ee; hoa hoc lap thé tuyét d6i chua
biét.
chét ddng phan dbi anh cia hop chit cta
vi du 84

86 F 2
(EAOW SO
(4) N)l\N/ N0
H ! OH

(—)-8-[(1R*,2R*)-2-hydroxy-2-
trifloetyl)sulfonyl]piperidin-4-

7(8H)-on

metylxyclopentyl]-2-({1-[(2,2,2-
yl}amino)pyrido[2,3-d]pyrimidin- dén -60.3 (m, 3F)

'H NMR (400 MHz, CD;0D) & = 8,56
(brs, 1H), 7,71 (d, J=9,3 Hz, 1H), 6,29
(d, J=9,3 Hz, 1H), 6,07 (br s, 1H), 4,21 -
4,05 (m, 3H), 3,84 (t, J=11,2 Hz, 2H),
3,13 (t, J=11,7 Hz, 2H), 2,60 (br s, 1H),
512 | 2,41-2,18 (m, 2H), 2,14 (d, J=13,6 Hz,
[M+ | 2H), 2,00 (br s, 2H), 1,80 (d, J=13,1 Hz,
Nal*|  1H), 1,68 (brs, 2H), 1,12 (s, 3H)

19 NMR (377MHz, DMSO-ds) § = -60,1

[a]p®® -18,3 (¢ 0,12, MeOH)
99% ee; hoa hoc 1ap thé tuyét dbi chwa
biét.
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chat ddng phan dbi anh cta hop chit ciia
vi du 87
87 |k Q0 'H NMR (400 MHz, CD30D) 8 = 8,56
! O//S\I\O\ N (br s, 1H), 7,71 (d, J/=9,3 Hz, 1H), 6,29
(A) NN N (d,J=9,3 Hz, 1H), 6,06 (br s, 1H), 4,17
' H :  OH (9, J=9,7 Hz, 3H), 3,84 (br t, J=11,2 Hz,
Q’ 2H), 3,13 (br t, J=11,2 Hz, 2H), 2,60 (br
(+)-8-[(1R* 2R*)-2-hydroxy-2- s, 1H), 2,41-2,19 (m, 2H), 2,16-1,92 (m,
metylxyclopentyl]-2-({1-[(2,2,2- 512 |4H), 1,80 (br d, J=14,3 Hz, 1H), 1,68 (br
trifloetyl)sulfonyl]piperidin-4- [Mt 19 s, 2H), 1,12 (s, 3H)
y1}amino)pyrido[2,3-d]pyrimidin- Na]* | F NMR (37ZMHZ, DMSO-ds) 6 = -60,1
7(8H)-on dén -60,3 (m, 3F)
[0]p?° +19,1 (c 0,11, MeOH)
97% ee; héa hoc 1ap thé tuyét ddi chua
biét.
chit ddng phan dbi anh ctia hop chit ciia
vi du 86
88 e F o 'HNMR (400 MHz, CD30D) § = 8,57
Fﬁ\sf/\ (brs, 1H), 7,72 (d, J=9,3 Hz, 1H), 6,29
A) J I\CL N NN (d, J=9,3 Hz, 1H), 6,08 (br s, 1H), 4,21
N)\N/ N X0 (br s, 1H), 4,05-3,89 (m, 2H), 3,49-3,35
H OH (m, 2H), 2,64-2,51 (m, 1H), 2,44-2,26
é'\ (m, 2H), 2,16 (d, J=10,3 Hz, 1H), 2,13-
(—)-8-[(1R* 2R*)-2-hydroxy-2- 1,93 (m, 2H), 2,11-1,92 (m, 1H), 1,84-
metylxyclopentyl]-2-({1- 476 N 1,55 (m, 3H), 1,12 (s, 3H)
[(triflometyl)sulfonyl]piperidin-4- FNMR (377MHz, DMSO-de) & = -75,6
yl}amino)pyrido[2,3-d]pyrimidin- s oS 3E)
7(8H)—0n [(X]D -20,5 (C 0,18,, MCOI’D'
>99% ee; hoa hoc 1ap thé tuyét doi chua
biét.
chét ddng phan d6i anh cia hop chit cua
vi du 89
89 ek o "H NMR (400 MHz, CD3;0D) § = 8,57
Fj\é’\ (brs, 1H), 7,72 (d, J=9,3 Hz, 1H), 6,29
(A) g hO\ N‘“\/@ (d, J=9,3 Hz, 1H), 6,07 (br s, 1H), 4,21
N)\N/ N Yo (br s, 1H), 4,04-3,88 (m, 2H), 3,39 (br s,
H :_ ,OH 2H), 2,63-2,51 (m, 1H), 2,41-2,23 (m,
Q""" 2H), 2,22-2,05 (m, 2H), 2,01 (br d,
(+)-8-[(1R*,2R*)-2-hydroxy-2- 476 | J=15,6 Hz, 2H), 1,79 (br d, J=13,1 Hz,
metylxyclopentyl]-2-({1- N 1H), 1,73-1,50 (m, 2H), 1,12 (s, 3H)
[(triflometyl)sulfonyl]piperidin-4- FNMR (3771\/1(135’5 I;I\F/I)SO-de) 6=-75,6
Yl}aman)py;I(CEl;}I[gjgnd]pyrlmldln [a]p® +19,2 (¢ O, 112, MCOH)
99% ee; hoa hoc lap thé tuyét doi chua
biét.
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chat ddng phan ddi anh cta hop chit cta
vi du 88

90 0 TH NMR (400 MHz, CDCL) & = 8,43 (s,
v/;/,&N N 1H), 7,46 (d, J=9,3 Hz, 1H), 6,36 (d,
(A) LA A J=9,0 Hz, 1H), 5,77-5,65 (m, 1H), 5,49-
N S 5,25 (m, 1H), 3,98 (br s, 1H), 3,92-3,82
G\ (m, 2H), 3,09-2,98 (m, 2H), 2,95-2,78
- (m, 3H), 2,65-2,36 (m, 1H), 2,28-2,13
(5)-2-({1- o3, 3H),2,07-1,79 (m, 4H), 1,76-1,61
[(xyclopropylmetyDsulfonyl]pipe | IM+ " 513" 1 90.1 09 (m, 4H), 0,78-0,69
ridin-4-yl}amino)-8-[(1R*,2R*)- | Na] ’ (m’ 2i{) 0.43-0.34 (m’ 2i{)- ’
A S [o]p2 -13,1 (c 0,15, MeOH)
metylxyclopentyl]pyrido[2,3- >99% ee; hoa hoc 1ap thé tuyét déi chua
d]pyrimidin-7(8 H)-on bidt
chit ddng phén ddi anh ctia hop chit cua
vi du 91
91 0 TH NMR (400 MHz, CDCls) 3 = 8,43 (s,
VAN NN 1H), 7,46 (d, J=9,3 Hz, 1H), 6,36 (4,
(A) B, J=9,5 Hz, 1H), 5,72 (t, J=8,3 Hz, 1H),
N Y 5,52-5,29 (m, 1H), 3,99 (br s, 1H), 3,92-
Qf 3,81 (m, 2H), 3,09-2,97 (m, 2H), 2,93-
2,77 (m, 3H), 2,62-2,33 (m, 1H), 2,30-
(h)-2-({1- , ‘ﬁi 2,12 (m, 3H), 2,07-1,80 (m, 4H), 1,67 (d,
[(xyclopropylmetyl)sulfonyl]pipe | [ J=4.8 Hz. 2H). 1.19-1.09 4H). 0.77-
o qe . * * N + b > )) b b (m’ )) b
r1d1n-4-y1}am1no)-8-[(1R ,2R )- a] 0570 (m, 2H), 0,41-0,36 (m, 2H),
1 Zl'hydm’iy'z', [0]o® +8,4 (c 0,21, MeOH)
metylxyclopentyljpyrido[2,3- 93% ee; hoa hoc 1ap thé tuyét déi chua
d|pyrimidin-7(8 H)-on bidt.
chit ddng phan dbi anh cta hop chét ciia
vidu90
92 9 TH NMR (400 MHz, CDCL;) & = 8,39 (br
d’S‘N N X s, 1H), 7,33 (s, 1H), 5,75 (t, J=8,3 Hz,
(A) PP 1H), 5,35 (br s, 1H), 3,99 (br s, 1H), 3,81
NoNR \OOH (t, J=10,6 Hz, 2H), 3,01-2,88 (m, 2H),
é; 2,83 (s, 4H), 2,33-2,18 (m, 3H), 2,16 (5,
436 | 3D 2,10-1,79 (m, 4HD), 1,75-1,53 (m,

(—)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-6-metyl-2-{[1-
(metylsulfonyl)piperidin-4-
ylJamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

3H), 1,16 (s, 3H);
[0]p?? -29,8 (c 0,1, MeOH)
>99% ee; héa hoc 14p thé tuyét d6i chua
biét.
chit ddng phan d6i anh cta hop chét ctia

vi du 93
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3 | P

S<
O/I N XX
) CL A A

OH

(+)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-6-metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8 H)-on

'"H NMR (400 MHz, CDCl3) 6 = 8,38 (br
s, 1H), 7,33 (s, 1H), 5,75 (t, J/=8,4 Hz,
1H), 5,41 (br s, 1H), 4,00 (br s, 1H), 3,81
(t, J=10,6 Hz, 2H), 3,02-2,88 (m, 2H),
2,83 (s, 4H), 2,33-2,18 (m, 3H), 2,16 (s,
3H), 2,09-1,80 (m, 4H), 1,77-1,58 (m,
3H), 1,16 (s, 3H);

[a]p?? +31, 5 (¢ 0,1, MeOH)

99% ee; hoa hoc lép thé tuyét dbi chua
biét.
chit ddng phan d6i anh ctia hop chét cta
vi du 92

94 H

7N N
w | L
N N N (0]

(—)-4-({8-[(1R*,2R*)-2-hydroxy-
2-metylxyclopentyl]-6-metyl-7-
0x0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl}amino)-/N-
metylpiperidin-1-sulfonamit

'H NMR (400 MHz, DMSO-ds, 80 °C) 6
= 8,49 (s, 1H), 7,52 (s, 1H), 7,32 (br s,
1H), 6,76 (br s, 1H), 5,87 (t, J=8,2 Hz,
1H), 4,07 (br s, 1H), 3,93 (d, J=5,9 Hz,

1H), 3,56 (t, J=11,5 Hz, 2H), 2,86 (t,

J=11,7 Hz, 2H), 2,55 (d, J=4,6 Hz, 4H),
2,30-2,18 (m, 1H), 2,03 (s, 3H), 2,00-

1,83 (m, 4H), 1,75-1,52 (m, 3H), 0,99 (s,

3H);
[a]p® -40,5 (¢ 0,1, MeOH)

>99% ee; hoa hoc lap thé tuyét ddi chua

biét.

chit ddng phén dbi anh ctia hop chét ctia

vi du 95

95

O
/,S‘
@ | 9 N(:L /k\ S ]

OH

(H)-4-({8-[(1R*,2R*)-2-hydroxy-
2-metylxyclopentyl]-6-metyl-7-
0x0-7,8-dihydropyrido(2,3-
d]pyrimidin-2-yl}amino)-/N-
metylpiperidin-1-sulfonamit

'"H NMR (400 MHz, DMSO-dks, 80 °C) 6
= 8,49 (br s, 1H), 7,52 (br s, 1H), 7,32 (br
s, 1H), 6,77 (br s, 1H), 5,94-5,79 (m,
1H), 4,06 (br s, 1H), 3,92 (br s, 1H), 3,56
(br s, 2H), 2,86 (t, J/=11,7 Hz, 2H), 2,55
(br s, 4H), 2,24 (d, J/=10,0 Hz, 1H), 2,03
(br s, 3H), 2,00-1,81 (m, 4H), 1,77-1,48
(m, 3H), 0,99 (br s, 3H);

[a]p** +24,9 (¢ 0,1, MeOH)

90% ee; hoa hoc 1ép thé tuyét ddi chua

- biét.
chét ddng phéan ddi anh ctia hop chét cia
vi du 94

96

N//
) Cr”[lx\ b

(-)-4-({8-[(LR* 2R*)-2-hydroxy-

é\ Na]*

'H NMR (400 MHz, CDCl3) 8 = 8,37 (s,
1H), 7,32 (d, J=1,0 Hz, 1H), 5,78-5,64
(m, 1H), 5,58-5,33 (br s, 1H), 4,45-4,25
(m, 1H), 4,05-3,92 (m, 3H), 3,73 (d,
J=11,3 Hz, 2H), 3,51-3,39 (m, 3H), 3,12-
2,92 (m, 2H), 2,85 (br s, 1H), 2,28-2,11
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2-metylxyclopentyl]-6-metyl-7-
oxo0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl}amino)-N-
(tetrahydro-2 H-pyran-4-
yl)piperidin-1-sulfonamit

(m, 6H), 2,06-1,95 (m, 4H), 1,93-1,81
(m, 2H), 1,61-1,48 (m, 3H), 1,40-1,24
(m, 2H), 1,15 (s, 3H);
[o]p?? —5,0 (c 0,1, CHCls)
99% ee; hoa hoc 1ap thé tuyét d6i chua
biét.
chét ddng phan dbi anh ca hop chit cia
vi du 97

97

(A)

N //

SEreY XI

(+)-4-({8-[(1R*,2R*)-2- hydroxy-
2-metylxyclopentyl]-6-metyl-7-
ox0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl}amino)-N-
(tetrahydro-2 H-pyran-4-
yl)piperidin-1-sulfonamit

543
[M+
Na]*

'H NMR (400 MHz, CDCl;3) 6 = 8,37 (s,
1H), 7,32 (s, 1H), 5,71 (br s, 1H), 5,51
(br s, 1H), 4,48 (d, J=8,0 Hz, 1H), 3,97
(d, J=11,5 Hz, 3H), 3,73 (d, J=11,5 Hz,
2H), 3,53-3,34 (m, 3H), 3,09-2,91 (m,
2H), 2,85 (br s, 1H), 2,30-2,11 (m, 6H),
2,06-1,95 (m, 4H), 1,93-1,80 (m, 2H),
1,67-1,49 (m, 4H), 1,46-1,23 (m, 1H),
1,14 (s, 3H);
[a]p? +5 ,7(c 0,1, CHCl3)
96% ee; hoa hoc lap thé tuyét ddi chua
biét.
chét ddng phan d6i anh ctia hop chét cta
vi du 96

98 N &

(—)-4-({8-[(1R*,2R*)-2-hydroxy-
2-metylxyclopentyl]-6-metyl-7-
ox0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl}amino)-N-(2-
metoxy-2-metylpropyl)piperidin-
1-sulfonamit

(A)

545
[M+
Na]*

'H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
1H), 7,33 (d, J=1,3 Hz, 1H), 5,78-5,69
(m, 1H), 5,51-5,18 (m, 1H), 4,62 (t,
J=5,8 Hz, 1H), 4,06-3,92 (m, 1H), 3,74
(d, J=11,0 Hz, 2H), 3,20 (s, 3H), 3,05-
2,96 (m, 4H), 2,93-2,78 (m, 1H), 2,68-
2,38 (m, 1H), 2,30-2,21 (m, 1H), 2,19-
2,13 (m, 5H), 2,04-1,82 (m, 4H), 1,71-
1,63 (m, 2H), 1,22 (s, 6H), 1,15 (s, 3H);
[a]o*? -10,9 (¢ 0,33, MeOH)
>99% ee; hoa hoc 18p thé tuyét ddi chua
biét.
chét ddng phan d6i dnh cta hop chét ctia

vidu 99

99

\></N %
// N N X
)l\/
N N
H

(A)

N 0
OH

(H)-4-({8-[(1LR*,2R*)-2-hydroxy-
2-metylxyclopentyl]-6-metyl-7-
0x0-7,8-dihydropyrido[2,3-

545
[M+
Na]J*

TH NMR (400 MHz, CDCl3) 8 = 8,38 (s,

1H), 7,33 (4, J=1,3 Hz, 1H), 5,73 (5,

1H), 5,51-5,18 (m, 1H), 4,63 (t, J=5,4
Hz, 1H), 3,98 (br s, 1H), 3,74 (d, J=11,3
Hz, 2H), 3,20 (s, 3H), 3,06-2,95 (m, 4H),
2,86 (br s, 1H), 2,70-2,37 (m, 1H), 2,29-
2,21 (m, 1H), 2,15 (s, 5H), 2,04-1,83 (m,
4H), 1,64 (br s, 2H), 1,22 (s, 6H), 1,15 (s,

d]pyrimidin-2-yl}amino)-N-(2-

3H);
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metoxy-2-metylpropyl)piperidin- [a]p?? +7,6 (¢ 0,25, MeOH)
1-sulfonamit 99% ee; hoa hoc 1ap thé tuyét dbi chua
biét.
chit ddng phén dbi anh cta hop chit cua
vi du 98
100 OD H o "H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
Ky N 1H), 7,33 (d, J=1,0 Hz, 1H), 5,73 (t,
(A) Y O\ )\ J=17,9 Hz, 1H), 5,37 (br s, 1H), 4,72-4,62
OOH (m, 1H), 4,11-3,94 (m, 2H), 3,91-3,82
G\ (m, 1H), 3,81-3,66 (m, 3H), 3,25 (ddd,
J=3,4,7,3, 12,9 Hz, 1H), 3,09-2,96 (m,
(9)-4-({8-[(1R*2R*)-2-hydroxy- 3H), 2,85 (br s, 1H), 2,31-2,21 (m, 1H),
2-metylxyclopentyl]-6-metyl-7- | 543 | '590.5.11 (m, 5H), 2,06-1,83 (m, 7H),
oxo-7,8-dihydropyrido[2,3- | i | 1 71-1,62 (m, 4H), 1,15 (s, 3H);
d]pyrimidin-2-yl}amino)-N-[(2S)- Nal* [o]o 20 7,0 (c 0,1, McOH) ’
tetr'flhyc'lrc.)furan-2- i 94% de; chét dong phén khong db6i quang
ylmetyl]piperidin-1-sulfonamit riéng r&. Hoa hoc lap thé tuyét ddi da biét
(S) ¢ tm THF; hoa hoc lap thé tuong dbi
(khong phai tuyét d6i) da biét & cac tim
khong dbi xting xyclopentyl.
Duoc tao tir (S)-tetrahydro-furfurylamin
va hop chét trung gian triét quang 1.
101 O’ H o "H NMR (400 MHz, CDCls) & = 8,39 (s,
":,/N\I/S”\N NN 1H), 7,33 (d, J=1,3 Hz, 1H), 5,73 (t,
(A) 0 O\ /QXI J=8,2 Hz, 1H), 5,36 (br s, 1H), 4,68-4,58
N N W OOH (m, 1H), 4,09-3,93 (m, 2H), 3,91-3,84
Q./,,,, (m, 1H), 3,82-3,66 (m, 3H), 3,25 (ddd,
J=3,4,72,12,7 Hz, 1H), 3,10-2,95 (m,
(H)-4-({8-[(1R*,2R*)-2-hydroxy- 3H), 2,85 (brs, 1H), 2,31-2,21 (m, 1H),
2-metylxyclopentyl]-6-metyl-7- | 543 | 51211 (m, 5H), 2,07-1,81 (m, 7H),
ox0-7,8-dihydropyrido[2,3- M+ 1,70-1,61 (m, 4H), 1,16 (s, 3H);
dlpyrimidin-2-yl}amino)-N-[(2S)- Nal* ’ [OL]DZO 11 (e 0,1, MeOH) ’
tetr'thyc'lrc.)furan-2- ) >99% de; chét dong phan khong d6i
ylmetyl]piperidin-1-sulfonamit quang riéng r& Héa hoc 1ap thé tuyét dbi
da biét (S) ¢ tam THEF; hoa hoc 1ap thé
tuong dbi (khong phai tuyét d61) da biét
& céc tam khong d6i ximg xyclopentyl.
Puoc tao tir (S)-tetrahydro-furfurylamin
va hop chét trung gian triét quang 1.
1213 ke 'H NMR (400 MHz, CDCls) § = 8,38 (s,
SN N 1H), 7,32 (d, J=1,3 Hz, 1H), 5,72 (t,
(4) © O\N/lm 543 | J=8,7 Hz, 1H), 5,56 (br s, 1H), 4,95-4,77
H oH | M+ | (m, 1H), 4,08-3,92 (m, 2H), 3,86 (td,
G’\ Na]*| J=6,6, 8,5 Hz, 1H), 3,80-3,64 (m, 3H),
(-)-4-({8-[(1R* 2R*)-2-hydroxy- 3,24 (ddd, J=3,4, 7,0, 12,9 Hz, 1H),
2-metylxyclopentyl]-6-metyl-7- 3,08-2,94 (m, 3H), 2,90-2,77 (m, 1H),
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oxo0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl}amino)-N-
[(2R)-tetrahydrofuran-2-
ylmetyl]piperidin-1-sulfonamit

2,30-2,19 (m, 1H), 2,14 (d, J=1,0 Hz,
5H), 2,04-1,80 (m, 7H), 1,75-1,63 (m,
4H), 1,14 (s, 3H);
[0]p? -23 (c 0,2, MeOH)
>99% de; chit ddng phan khong d6i
quang riéng r&. Hoa hoc 1ap thé tuyét ddi
da biét (S) ¢ tam THF; hoa hoc 1ap thé
tuong di (khong phai tuyét d6i) da biét
& cac tAm khéng ddi xtng xyclopentyl.
Dugc tao tir (R)-tetrahydro-furfurylamin
va hop chét trung gian triét quang 1.

103

(A)

A
N<

0
S/
|
NN N0
H . OH

(H)-4-({8-[(1R*,2R*)-2-hydroxy-
2-metylxyclopentyl]-6-metyl-7-
ox0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-yl }amino)-N-
[(2R)-tetrahydrofuran-2-
ylmetyl]piperidin-1-sulfonamit

543
[M+
Na]J*

"H NMR (400 MHz, CDCl3) & = 8,38 (s,
1H), 7,32 (d,J=1,0 Hz, 1H), 5,72 (t,
J=8,0 Hz, 1H), 5,55 (br s, 1H), 4,89-4,78
(m, 1H), 4,09-3,92 (m, 2H), 3,86 (td,
J=6,6, 8,3 Hz, 1H), 3,80-3,65 (m, 3H),
3,24 (ddd, J=3,5, 7,2, 12,9 Hz, 1H),
3,08-2,95 (m, 3H), 2,84 (br s, 1H), 2,30-
2,19 (m, 1H), 2,14 (d, J=1,0 Hz, 5H),
2,06-1,83 (m, 7H), 1,76-1,63 (m, 4H),
1,14 (s, 3H);

[0]p® +15 3 (¢ 0,2, MeOH)
>99% de; chit ddng phan khong d6i
quang riéng r&. Hoa hoc 1ap thé tuyét dbi
da biét (S) 6 tam THEF; héa hoc l4p thé
tuong d6i (khong phai tuyét d6i) da biét
& céc tim khong di xtmg xyclopentyl.
DPuoc tao tir (R)-tetrahydro-furfurylamin
va hop chét trung gian triét quang 1.

104

(A)

)Q/N {

// [\O\ X X
/k o}
f OH

(-)-N-(2,2-diflopropyl)-4-({8-
[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-6-metyl-7-
ox0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

537
[M+
Na]*

TH NMR (400 MHz, CDCl3) & = 8,37 (s,
1H), 7,33 (d, J=1,0 Hz, 1H), 5,72 (br s,
1H), 5,42 (br s, 1H), 4,82 (br s, 1H), 3,99
(br's, 1H), 3,74 (d, J=11,8 Hz, 2H), 3,42
(dt, J=6,9, 13,4 Hz, 2H), 3,11-2,98 (m,
2H), 2,85 (br s, 1H), 2,27-2,21 (m, 1H),
2,20-2,11 (m, 5H), 2,05-1,82 (m, 4H),
1,69 (t, J=18,6 Hz, 6H), 1,15 (s, 3H)
YF NMR (377MHz, DMSO-ds) 6 =
—94,5 (br s, 2F)

[a]p* -11 (¢ 0,1, MeOH)
>99% ee; hoa hoc lap thé tuyét d6i chua
biét.
chit ddng phan dbi anh ctia hop chét cta
vidu 105
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105 )@ 'H NMR (400 MHz, CDCl3) 6 = 8,37 (s,
Ny s N 1H), 7,33 (d, J=1,3 Hz, 1H), 5,72 (br s,
(A) o O\ /k 1H), 5,50 (br s, 1H), 4,92 (br s, 1H), 4,00
N” O (br s, 1H), 3,75 (d, J=11,5 Hz, 2H), 3,42
Q’O,H (dt, J=6,8, 13,3 Hz, 2H), 3,10-2,97 (m,
2H), 2,85 (br s, 1H), 2,27-2,13 (m, 6H),
(H)-N-(2,2-diflopropyl)-4-({8- | 537 | 2,05-1,83 (m, 4H), 1,76-1,63 (m, 6H),
[(1R*,2R*)-2-hydroxy-2- [M+ 1,15 (s, 3H)
metylxyclopentyl]-6-metyl-7- | Na]* I9F NMR (377MHz, DMSO-ds) § =
ox0-7,8-dihydropyrido[2,3- —94.49 (br s, 2F)
d]pyrimidin-2- [0]p* +8,3 (c 0,1, MeOH)
yl}amino)piperidin-1-sulfonamit 99% ee; hoa hoc 1ap thé tuyét ddi chua
biét.
chit ddng phén ddi anh ctia hop chét cia
vidu 104
106 | os O\ o 'H NMR (400 MHz, CDCl3) & = 8,38 (s,
o~ ’/S//\N NN 1H), 7,33 (d, J=1,3 Hz, 1H), 5,74 (4,
(A) 0 O\ )\ J=8,4 Hz, 1H), 5,30 (br s, 1H), 4,03 (br
0 s, 1H), 3,93-3,80 (m, 3H), 3,43-3,29 (m,
éﬁ“ 3H), 3,20-3,05 (m, 3H), 2,80 (br s, 1H),
2,65-2,52 (m, 2H), 2,32-2,18 (m, 3H),
(-2-[(1-{[3&-1.1- 2,15 (d, J=1,0 Hz, 3H), 2,06-1,80 (m,
dioxidotetrahydrothiophen-3- 4H), 1,70-1,60 (m, 3H), 1,15 (s, 3H);
yl]sulfonyl}piperidin-4- 562 [a]D22 ~55,8 (c 0,2, MeOH)
yl)amino]-8-[(1R*,2R*)-2- M+ | >99% de; chét ddng phan khong a6i
hydroxy-2-metylxyclopentyl]-6- | Na]* | quang riéng 1€, hoa hoc 1ép thé tuyét ddi
metylpyrido[2,3-d]pyrimidin- chua biét; hoa hoc 1ap thé tuong d6i da
7(8H)-on — Chét dong phén A biét & cac tam khong dbi xtmg
xyclopentyl.
Pinh 1 trong 4 dinh, RT=4,939 phut
Cot Chiralcel OD-3 100x4,6mm 3um; 40
°C; pha dong 5-40% EtOH (0,05% thé
tich/thé tich DEA) trong CO2;
2,8mL/phit
107 | os O\ o '"H NMR (400 MHz, CDCl3) & = 8,38 (s,
o Sy N 1H), 7,33 (d, J=1,0 Hz, 1H), 5,73 (¢,
(A) 3 CL ® J=8.4 Hz, 1H), 5,39 (br s, 1H), 4,03 (br
NT 0 s, 1H), 3,94-3,78 (m, 3H), 3,45-3,29 (m,
@"’?'H 3H), 3,19-3,08 (m, 3H), 2,81 (br s, 1H),
540 2,65-2,51 (m, 2H), 2,32-2,17 (m, 3H),

(H)-2-[(1-{[(39)-1.1-
dioxidotetrahydrothiophen-3-
yl]sulfonyl}piperidin-4-
yl)amino]-8-[(1R* ,2R*)-2-
hydroxy-2-metylxyclopentyl]-6-

2,14 (d, J=0,8 Hz, 3H), 2,07-1,80 (m,
4H), 1,70-1,64 (m, 3H), 1,21-1,09 (m,
3H);

[0]p? +5,9 (¢ 0,2, MeOH)
>99% de; chit ddng phan khong dbi
quang riéng r&, hda hoc 1ap thé tuyét dbi

-198-




32606

metylpyrido[2,3-d]pyrimidin-
7(8 H)-on — Chat dong phan B

chua biét; hoa hoc 1ap thé twong doi di
biét & c4c tim khong dbi ximg
xyclopentyl.

Dinh 2 trong 4 dinh, RT=5,299 phut
Cot Chiralcel OD-3 100x4,6mm 3pm; 40
°C; pha dong 5-40% EtOH (0,05% thé

tich/thé tich DEA) trong CO2;
2,8mL/phut

108

(&)

Os
OSO\SP
|
oo

O
()-2-[(1-{[BY-1,1-
dioxidotetrahydrothiophen-3-
yl]sulfonyl}piperidin-4-
yl)amino]-8-[(1R*,2R*)-2-
hydroxy-2-metylxyclopentyl]-6-
metylpyrido[2,3-d]|pyrimidin-
7(8 H)-on — Chit ddng phan C

540

'H NMR (400 MHz, CDCl3) & = 8,38 (s,
1H), 7,33 (d, J=1,0 Hz, 1H), 5,74 (t,
J=8,5 Hz, 1H), 5,30 (br s, 1H), 4,03 (br
s, 1H), 3,94-3,77 (m, 3H), 3,44-3,28 (m,
3H), 3,21-3,05 (m, 3H), 2,87-2,74 (m,
1H), 2,67-2,49 (m, 2H), 2,33-2,18 (m,
3H), 2,15 (d, J=0,8 Hz, 3H), 2,07-1,80
(m, 4H), 1,71-1,60 (m, 3H), 1,21-1,10
(m, 3H);

[0]p?? +46,8 (c 0,2, MeOH)
>99% de; cht ddng phin khong a6i
quang rleng 1€, hoa hoc 1ap thé tuyét dbi
chua biét; hoa hoc lap thé tuong a6i da
biét & cac tim khong d6i ximg
xyclopentyl.

Dinh 3 trong 4 dinh, RT=5,389 phut
Cot Chiralcel OD-3 100x4,6mm 3um; 40
°C; pha dong 5-40% EtOH (0,05% thé
tich/thé tich DEA) trong CO2;
2,8mL/phut

109

(A)

()-2-[(1-{[BY-1L,1-
dioxidotetrahydrothiophen-3-
yl]sulfonyl}piperidin-4-
yl)amino]-8-[(1R*,2R*)-2-
hydroxy-2-metylxyclopentyl]-6-
metylpyrido[2,3-d|pyrimidin-
7(8H)-on — Chét ddng phan D

562
[M+
Nal*

'H NMR (400 MHz, CDCls) 6 = 8,38 (s,
1H), 7,33 (s, 1H), 5,74 (t, J/=8,0 Hz, 1H),
5,35 (br s, 1H), 4,04 (br s, 1H), 3,92-3,80
(m, 3H), 3,44-3,29 (m, 3H), 3,20-3,07
(m, 3H), 2,81 (brs, 1H), 2,64-2,51 (m,
2H), 2,33-2,18 (m, 3H), 2,15 (s, 3H),
2,07-1,80 (m, 4H), 1,62 (br s, 3H), 1,15
(s, 3H);
[oz]D22 —3,8 (¢ 0,2, MeOH)

96% de; chit ddng phan khong d6i quang
riéng 1€, hoa hoc 1ap thé tuyét dbi chua
biét; hoa hoc 14p thé trong d6i d3 biét &

c4c thm khong dbi xting xyclopentyl.
DPinh 1 trong 4 dinh, RT=4,939 phit
Cot Chiralcel OD-3 100%4,6mm 3pm; 40
°C; pha dong 5-40% EtOH (0,05% thé
tich/thé tich DEA) trong COz;

2,8mL/phit
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110 o~ 0 "H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
OSQ N 1H), 7,34 (d, J=1,0 Hz, 1H), 5,76-5,71
(A) )\ ° (m, 1H), 5,42-5,19 (m, 1H), 4,00 (br s,
oH 1H), 3,88-3,79 (m, 2H), 3,07-2,96 (m,
G\ 4H), 2,84 (br s, 1H), 2,63-2,35 (m, 1H),
— 472 | 2,31-2,16 (m, 3H), 2,15 (d, J=1,0 Hz,
(—3{.2{1%;i(;t,y}l.s;.l[fglg?gg:)rﬁn- M+ | 3H),2,05-1,83 (m, 4H), 1,73-L61 (m,
hydroxy-2-metylxyclo,pentyl]-6- NaJ" | 2H), 1, ?3]§22{_9724(?(Z) 134H %\/12316-1)(3 3H);
metylpyrido[2,3-d]pyrimidin- >99% ee; hda hoc 1ap thé tuyét d6i chua
7(8 H)-on bidt.
chit ddng phén ddi anh cia hop chét cua
vidulll
R PN "H NMR (400 MHz, CDCl;) 3 = 8,38 (s,
PN XX 1H), 7,34 (d, J=1,0 Hz, 1H), 5,73 (¢,
(A) o\ )\ ° J=8.4 Hz, 1H), 5,40-5,19 (m, 1H), 4,07-
OH 3,92 (m, 1H), 3,88-3,79 (m, 2H), 3,07-
Q’ y 2,96 (m, 4H), 2,92-2,76 (m, 1H), 2,69-
(#)-2-([1-(etylsulfonyDpiperidin- | 472 | g o) %)’H§’3220211168(3m(ﬁ}?}’§’ P
. O ) , 3H), 2,06-1, , 40), 1,
4-ylJamino}-8-[(1R*2R*)-2- | IMH 15 (4 o) omy 1,39 (t, J=7,5 Hz, 3H)
hydroxy-2-metylxyclopentyl]-6- | Na]"| ’ 1’ 16 s, éH) o
metylpyrido[2,3-d]pyrimidin- [o]p2 +11,7 (¢ 0 18’MeOH)
7(8H)-on 94% ee; hoa hoc lap thé tuyét dbi chua
biét.
chit ddng phan ddi anh cua hop chét cua
vidull0
112 A Jo 'H NMR (400 MHz, CDCl3) & = 8,39 (s,
//S,\N N 1H), 7,34 (d, J=1,0 Hz, 1H), 5,76-5,71
(A) O O\ )\ (m, 1H), 5,44-5,20 (m, 1H), 4,06-3,90
(m, 1H), 3,87-3,78 (m, 2H), 3,11-3,01
éﬁH (m, 2H), 2,84 (br s, 1H), 2,51 (br s, 1H),
434 2,33-2,17 (m, 4H), 2,15 (s, 3H), 2,05-
(—)-2-{[1- [M+ 1,83 (m, 4H), 1,72-1,63 (m, 2H), 1,22-
(xyclopropylsulfonyl)piperidin-4- Nal* 1,18 (m, 2H), 1,16 (s, 3H), 1,04-0,99 (m,
yllamino}-8-[(1R*,2R*)-2- 2H);
hydroxy-2-metylxyclopentyl]-6- [a]p® —15,3 (¢ 0,13, MeOH)
metylpyrido[2,3-d]pyrimidin- 95% ee; héa hoc lap thé tuyét ddi chua
7(8H)-on o ,blet )
chit dong phan d6i anh ctia hop chét cla
vidull3
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113 A 0 "H NMR (400 MHz, CDCl3) 8 = 8,39 (s,
Sey N 1H), 7,34 (s, 1H), 5,77-5,71 (m, 1H),
(A) 0 O\ P 5,40-5,17 (m, 1H), 4,08-3,92 (m, 1H),
N N™ 'N” 7O 3,86-3,78 (m, 2H), 3,10-3,01 (m, 2H),
: HOH 2,84 (br s, 1H), 2,66-2,39 (m, 1H), 2,32-
Q,"' 484 2,18 (m, 4H), 2,15 (s, 3H), 2,03 (brs,
(+H)-2-{[1- [M+ 4H), 1,71-1,62 (m, 2H), 1,22-1,18 (m,
(xyclopropylsulfonyl)piperidin-4- Nal* 2H), 1,16 (s, 3H), 1,02 (dd, J=2,3, 7,8
yllamino}-8-[(1R*,2R*)-2- Hz, 2H);
hydroxy-2-metylxyclopentyl]-6- [o]p?® +7,3 (¢ 0,11, MeOH)
metylpyrido[2,3-d]pyrimidin- >99% ee; hoa hoc 14p thé tuyét ddi chua
7(8H)-on biét.
chit ddng phéan dbi anh ctia hop chit cta
vidull2
114 | o ~2 'H NMR (400 MHz, CDCl3) 6 = 8,38 (s,
oS“O\ N7 1H), 7,34 (d, J=1,0 Hz, 1H), 5,73 (t,
(A) N)l\N/ N0 J=8,3 Hz, 1H), 5,30 (br s, 1H), 3,98 (br
H OH s, 1H), 3,83-3,71 (m, 4H), 3,45-3,36 (m,
é'\‘ 3H), 3,23 (t, J=5,9 Hz, 2H), 3,10-2,98
(—)-8-[(1R*,2R*)-2-hydroxy—2- 502 (m, 2H), 2,85 (bI' S, 1H), 2,50 (d, J:7,5
metylxyclopentyl]-2-({1-[(2- | [M+ Hz, 1H), 2,30-2,17 (m, 2H), 2,15 (d,
metoxyetyl)sulfonyl]piperidin-4- | NaJ* J=1,0 Hz, 3H), 2,07-1,81 (m, 4H), 1,65
yl}amino)-6-metylpyrido[2,3- d,J= 1210’0 Hz, 2H), 1,16 (s, 3H);
d]pyrimidin-7(8 H)-on [0]o™ ~7,7 (¢ 0,20, CHC3)
97% ee; hoa hoc lag thé tuyét doi chua
biet.
chit ddng phan d6i anh ctia hop chét ctia
vidu 115
115 | o ~ZF "H NMR (400 MHz, CDCl3) 6 = 8,39 (s,
o”S\"O\ N 1H), 7,34 (d, J=1,0 Hz, 1H), 5,73 (,
(A) NJ'\N/ o J=8,4 Hz, 1H), 5,27 (s, 1H), 3,99 (brs,
H T OH 1H), 3,77 (t, J=5,9 Hz, 4H), 3,41 (s, 3H),
Q"‘w 3,23 (t, J=5,9 Hz, 2H), 3,10-2,95 (m,
(+)-8-[(1R*,2R*)-2-hydroxy—2- 502 2H), 2,87 (S, 1H), 2,46 (S, 1H), 2,28-2,17
metylxyclopentyl]-2-({1-[(2- [M+ | (m, 2H), 2,15 (s, 3H), 2,07-1,79 (m, 4H),
Na]* 1,71-1,57 (m, 2H), 1,16 (s, 3H);

metoxyetyl)sulfonyl]piperidin-4-
yl}amino)-6-metylpyrido[2,3-
d]pyrimidin-7(8 H)-on

[a]p?® +1,6 (¢ 0,12, CHCL)
98% ee; hda hoc lap thé tuyét d6i chua
biét.
chat ddng phén dbi anh ctia hop chét ctia
vidu 114
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116

(A)

vF
S
7N N XX
AW
N)\N/ N So
H f OH
(—)-2-({1-
[(xyclopropylmetyl)sulfonyl]pipe
ridin-4-yl}amino)-8-[(1R*,2R*)-
2-hydroxy-2-metylxyclopentyl]-
6-metylpyrido[2,3-d]pyrimidin-
7(8H)-on

498
[M+
Na]*

"H NMR (400 MHz, CDCl3) § = 8,39 (s,
1H), 7,34 (d, J=1,0 Hz, 1H), 5,73 (¢,
J=8,4 Hz, 1H), 5,26 (br s, 1H), 3,99 (br
s, 1H), 3,91-3,79 (m, 2H), 3,09-2,97 (m,
2H), 2,90 (d, J=7,0 Hz, 3H), 2,62-2,38
(m, 1H), 2,30-2,18 (m, 2H), 2,15 (d,
J=1,0 Hz, 3H), 2,07-1,81 (m, 4H), 1,72-
1,58 (m, 2H), 1,19-1,08 (m, 4H), 0,77-
0,65 (m, 2H), 0,43-0,31 (m, 2H);
[a]o® -3,9 (¢ 0,19, CHCL3)
>99% ee; héa hoc 1ap thé tuyét dbi chua
biét.
chat ddng phan dbi anh ctia hop chét cia
vidu 117

117

A)

o

2
v/g/s\@\ N| X X
N)\N/ N
H :f OH
(H-2-({1-

[(xyclopropylmetyl)sulfonyl]pipe

ridin-4-yl}amino)-8-[(1R*,2R*)-

2-hydroxy-2-metylxyclopentyl]-

6-metylpyrido[2,3-d]pyrimidin-
7(8H)-on

498
[M+
Na]*

'TH NMR (400 MHz, CDCl3) 6 = 8,38 (s,
1H), 7,33 (d, J=1,0 Hz, 1H), 5,73 (&,
J=8,4 Hz, 1H), 5,30 (br s, 1H), 3,98 (br
s, 1H), 3,86 (t, /=10,8 Hz, 2H), 3,09-
2,97 (m, 2H), 2,92-2,76 (m, 3H), 2,50 (br
s, 1H), 2,30-2,18 (m, 2H), 2,14 (d, J=1,0
Hz, 3H), 2,07-1,81 (m, 4H), 1,65 (dd,
J=3,9, 11,2 Hz, 2H), 1,18-1,08 (m, 4H),
0,77-0,69 (m, 2H), 0,38 (q, J=5,0 Hz,
2H);

[a]p? +2,8 (¢ 0,14, CHCl3)

94% ee; hoa hoc lap thé tuyét db6i chwa
biét.
chit ddng phan dbi anh ciia hop chit cia
vidu 116

118

(A)

F L
T SN NS
F LT
N N N (@]
H f OH

(-)-8-[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-6-metyl-2-({1-
[(2,2,2-
trifloetyl)sulfonyl]piperidin-4-
yl}amino)pyrido[2,3-d]pyrimidin-

7(8H)-on

526
[M+
Nal*

"H NMR (400 MHz, CDCl3) 6 = 8,39 (s,
1H), 7,36-7,32 (m, 1H), 5,78-5,71 (m,
1H), 4,11-3,98 (m, 1H), 3,94-3,86 (m,
2H), 3,74 (q, J=9,3 Hz, 2H), 3,10 (d,

J=10,8 Hz, 2H), 2,90-2,77 (m, 1H), 2,29-
2,18 (m, 3H), 2,15 (s, 3H), 2,06-1,83 (m,
4H), 1,73-1,65 (m, 2H), 1,16 (s, 3H);
[a]p*® —17,6 (c 0,07, MeOH)
>99% ee; héa hoc 14p thé tuyét d6i chua
biét.

chét ddng phan ddi anh cta hop chit cia

vidu119
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119

A)

F ,/O
F PN NI
X808 H 6
N~ N7 N0
H A ,OH
(7/.,,,,

TH NMR (400 MHz, CDCL3) 6 = 8,39 (s,
1H), 7,34 (d, J=1,3 Hz, 1H), 5,77-5,72
(m, 1H), 4,11-3,98 (m, 1H), 3,95-3,85
(m, 2H), 3,74 (q, J=9,4 Hz, 2H), 3,16-
3,04 (m, 2H), 2,90-2,77 (m, 1H), 2,29-

526 | 2,19 (m, 3H), 2,15 (d, J=1,0 Hz, 3H),
(H)-8-[(1R*2R*)-2-hydroxy-2- | r\ey | 2.07-1,82 (m, 4H), 1,73-1,65 (m, 2H),
metylxyclopentyl]-6-metyl-2-({1- Na]* 1,16 (s, 3H);
[(2,2,2- [0]o?° +14,0 (¢ 0,09,
. L b2 +14,0 (¢ 0,09, MeOH)
trifloetyl)sulfonyl]piperidin-4- 99% ee; héa hoc 14p thé tuyét dbi chua
yl}amino)pyrido[2,3-d]pyrimidin- bibt
7(8H)-on chit ddng phan dbi anh ctia hop chit ctia
vidul1l8
120 | _ 0 TH NMR (400 MHz, CDCl3) 8 = 8,51 (s,
SN T 20 1H), 7,72 (s, 1H), 5,78 (br s, 1H), 5,50
(F) N | o~ (br's, 1H), 3,97 (s, 1H), 3,84 (d, J=12,3
N S Hz, 2H), 3,69-3,60 (m, 2H), 3,01-2,87
G\ 4g3 | (m, 2HD, 2,83 (5, 3H), 2,76 (brs, 1H),
. 2,41-2,14 (m, 4H), 2,09-1,80 (m, 4H),
(5)-(8-[(1R*,2R*)-2-hydroxy-2- | [M* | "7y 74 4 61 (m, 2H), 1,15 (s, 3H);
metylxyclopentyl]-%-{[l- Na] []o® =10 (¢ 0,12, MeOH)
(metylsu!fonyl)p iperidin-4- >99% ee; hoa hoc 14p thé tuyét dbi chua
yl]amino }-7-ox0-7,8- bibt
dlhydmpy“f"[zﬁ"ﬂp_}l’r imidin-6- chéit ddng phan déi anh ctia hop chit cia
yl)axetonitri vidu 121
121 L "H NMR (400 MHz, CDCl3) 8 = 8,51 (s,
SN 0 VN 1H), 7,72 (s, 1H), 5,78 (br s, 1H), 5,58-
F) BN | N N 5,37 (m, 1H), 3,96 (br s, 1H), 3,84 (d,
N J=11,8 Hz, 2H), 3,66 (br s, 2H), 2,98-
Q/ 4g3 | 286 (m, 2H), 2,83 (5, 3H), 2,75 (brs,
1H), 2,40-2,12 (m, 4H), 2,07-1,79 (m,
(H)-(8-[(1R*2R*)-2-hydroxy-2- | IM* | ey 7 95 1 63 (m, 2H), 1,14 (s, 3H);
metYIXYCIOpent}.’l]-z.-{[l' Na] [Uv]D20 +8,5 (C 0,13, MeOH)
(metylsu}fonyl)p1per1dm—4- >99% ee; hoa hoc 1ap thé tuyét dbi chua
yl]amino}-7-o0x0-7,8- bidt.
dlhydropyrldo[2,3-d.]p.yr1m1d1n-6- chit ddng phéan ddi anh ctia hop chit ciia
yl)axetonitril vi du 120
122 |9
s OH
g N(:L hﬁ/\/(\/\[\/ 'H NMR (400 MHz, CDCl3) § = 8,42 (s,
(A) AN 1H), 7,41 (s, 1H), 5,75 (t, J=8,0 Hz, 1H),
H OH 488 | 5,51-5,26 (m, 1H), 4,10-3,92 (m, 1H),
‘ [M+ | 3,83 (d,J=14,8 Hz, 4H), 2,99-2,86 (m,
Nal* | 2H), 2,82 (s, 7H), 2,31-2,16 (m, 3H),

(—)-6-(2-hydroxyetyl)-8-
[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-2-{[1-

(metylsulfonyl)piperidin-4-

2,08-1,78 (m, 4H), 1,76-1,63 (m, 3H),
1,15 (s, 3H);

-203-




32606

yl]amino }pyrido[2,3-d]pyrimidin- [a]p*® —6,3 (¢ 0,14, CHCls)
7(8 H)-on >99% ee; hoa hoc 1ap thé tuyét d6i chua
biét.
chit ddng phan dbi anh cua hop chét ciia
vidu 123
123 | f TH NMR (400 MHz, CDCl3) 8 = 8,43 (s,
o”S‘N N OH 1H), 7,42 (s, 1H), 5,79 (t, J=12,0 Hz,
(A) O\ )\ 1H), 5,52-5,24 (m, 1H), 4,10-3,93 (m,
OH 1H), 3,91-3,73 (m, 4H), 3,00-2,87 (m,
O’ " 488 2H), 2,85-2,66 (m, 7H), 2,33-2,17 (m,
(9)-6-(2-hydroxyetyl)-8- M+ 3H), 2,09—; ;17 8 §n1,64H),3 %{,75-1,63 (m,
[(1R*,2R*)-2-hydroxy-2- Na]* [a]p?® _37 1(c 0( 813 C)HC13)
(rrizgllzﬁggi?ggeﬁigl; >99% ee; héa hoc 18p thé tuyét dbi chua
: . . biét.
yllamino}pyrido[2,3-d]pyrimidin- chit ddng phén i anh ciia hop chét cia
7(8H)-on vi dy 122
124 H f TH NMR (700 MHz, DMSO-ds) 6 = 8,58
- ‘,/S/\N X (br s, 1H), 7,84 (br s, 1H), 7,73-7,64 (m,
B) 0 O\ /k 1H), 7,03 (d, J=4,6 Hz, 1H), 5,89 (brs,
1H), 4,52-4,30 (m, 1H), 4,03-3,82 (m,
Gﬁ“ 1H), 3,57-3,44 (m, 2H), 2,89-2,75 (m,
2H), 2,52 (d, J=4,6 Hz, 3H), 2,47-2,31
(-)-4-({6-flo-8-[(1R*,2R*)-2- (m, 1H), 2,25-2,08 (m, 2H), 1,96 (br s,
hydroxy-2-metylxyclopentyl]-7- 2H), 1,87 (br s, 2H), 1,69 (d, J=11,0 Hz,
0x0-7,8-dihydropyrido[2,3- 455 | 1H), 1,60 (d, J=11,0 Hz, 1H), 1,45 (4,
d]pyrimidin-2-yl}amino)-N- J=9,9 Hz, 1H), 0,97 (br s, 3H)
metylpiperidin-1-sulfonamit I9F NMR (377MHz, DMSO-ds) 8 =
-136,1 (d, J=148,8 Hz, 1F)
[a]D2° -17,6 (¢ 0,1, CHCl3)
98% ee; héa hoc lép thd tuyét dbi chua
biét.
chit ddng phan dbi anh ctia hop chit cua
vidu 125
125 1 R0 i ' NMR (700 MHz, DMSO-ds) 5 = 8,58
®) g Q X (brs, 1H), 7,84 (br s, 1H), 7,69 (d, J=8,6
)\ N0 Hz, 1H), 7,03 (br s, 1H), 5,89 (br s, 1H),
S OH | 437 4,49-4,31 (m, 1H), 4,05-3,79 (m, 1H),
O"'w [M- 3,61-3,42 (m, 2H), 2,81 (br s, 2H), 2,52
H,0 (br s, 3H), 2,27-2,04 (m, 2H), 1,96 (brs,
(1)-4-({6-Tlo-8-[(1R* 2R¥)-2- | +H]* 2H), 1,90-1,82 (m, 2H), 1,69 (d, J=9,0
hydroxy-2-metylxyclopentyl]-7- Hz, 1H), 1,60 (d, /=10,3 Hz, 1H), 1,45
o0xo0-7,8-dihydropyrido[2,3- 19 (br s, 1H), 0,98 (br s, 3H) _
dJpyrimidin-2-yl}amino)-N- F NMR (3 77AMHz, DMSO-ds) 6 = -
metylpiperidin-1-sulfonamit 135,6 dén -136,6 (m, 1F)
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[a]p?® +18,2 (¢ 0,1, CHCls)
>95% ee; héa hoc 1ap thé tuyét d6i chua
biét.
chit ddng phén dbi anh ctia hop chét ctia
vidu 124

126 H 'H NMR (400 MHz, DMSO-ds, 80 °C) 8
AN ,,s ‘N = 8,59 (s, 1H), 8,01 (s, 1H), 7,60 (br s,
(D) O\ )\ﬂ 1H), 6,70 (br s, 1H), 5,91 (t, J/=8,2 Hz,
1H), 4,09 (br s, 1H), 4,02-3,90 (m, 1H),
é\ 3,57 (t, J=11,3 Hz, 2H), 2,88 (t, J=11,9
Hz, 2H), 2,56 (d, J=5,0 Hz, 3H), 2,26-
(—)-4-({6-clo-8-[(1R* 2R*)-2- | 44 2,13 (m, 1H), 2,12-1,95 (m, 3H), 1,93-
hydroxy-2-metylxyclopentyl]-7- 1,82 (m, 2H), 1,76-1,51 (m, 3H), 1,01 (s,
oxo-7,8-dihydropyrido[2,3- 3H)
d]pyrimidin-2-yl }amino)-N- [o]p?2 —13,5 (¢ 0,1, CHCL3)
metylpiperidin-1-sulfonamit >99% ee; hoa hoc 18p thé tuyét dbi chua
biét.
chét ddng phan dbi anh cta hop chit ciia
vidu 127
127 H je "H NMR (400 MHz, DMSO-ds, 80 °C) 6
N AL =8,59 (s, 1H), 8,01 (s, 1H), 7,60 (brs,
D) o O\ )\ 1H), 6,70 (br s, 1H), 5,91 (t, J=8,1 Hz,
1H), 4,09 (br s, 1H), 3,96 (br s, 1H), 3,57
Q/Cf}* (t, J=11,2 Hz, 2H), 2,88 (t, J=11,8 Hz,
2H), 2,56 (d, J=4,9 Hz, 3H), 2,26-2,13
(+)-4-({6-clo-8-[(1R* 2R*)-2- | 471 | (m, 1H), 2,11-1,84 (m, SH), 1,78-1,52
hydroxy-2-metylxyclopentyl]-7- (m, 3H), 1,01 (s, 3H)
0x0-7,8-dihydropyrido[2,3- [a]p?* +14,4 (¢ 0,1, CHCl)
d]pyrimidin-2-yl}amino)-N- >99% ee; héa hoc 1ap thé tuyét dbi chua
metylpiperidin-1-sulfonamit biét.
chit ddng phén d6i anh cua hop chit cia
vidu 126
128 HN_ 2 TH NMR (400 MHz, DMSO-ds, 80 °C) 6
O//S\N NS 0 = 8,50 (s, 1H), 7,93 (s, 1H), 7,47 (brs,
D) O\ )'\XI 1H), 6,38 (br s, 2H), 5,82 (t, J=8,3 Hz,
NN o 1H), 3,99 (br s, 1H), 3,82 (br s, 1H), 3,45
d (t, J=10,8 Hz, 2H), 2,66 (t, J=11,7 Hz,
2H), 2,05-2,16 (m, 1H), 1,98 (d, J=10,6
()-4-({6-clo-8-[(1R*2R*)-2- | 457 | Hy, 1H), 1,91 (d,J=10,5 Hz, 2H), 1,81

hydroxy-2-metylxyclopentyl]-7-
0x0-7,8-dihydropyrido[2,3-
d]pyrimidin-2-
yl}amino)piperidin-1-sulfonamit

(br s, 2H), 1,60-1,69 (m, 2H), 1,47-1,60
(m, 2H), 0,92 (s, 3H)
[0]p?2 20,2 (c 0,1, CHCl3 v6i ~10%
MeOH)
97% ee; hoa hoc 1ap thé tuyét ddi chua
biét.
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chat ddng phén dbi anh ctia hop chit cua
vidu 129

129 H,N ,/ "H NMR (400 MHz, DMSO-ds, 80 °C) 6
// N N = 8,50 (s, 1H), 7,92 (s, 1H), 7,46 (br s,
(D) O\ TI 1H), 6,38 (br s, 2H), 5,82 (t, J=8,2 Hz,
1H), 3,98 (br s, 1H), 3,82 (br s, 1H), 3,45
Qf (t, J=10,7 Hz, 2H), 2,66 (t, J=11,8 Hz,
(3)4-({6-clo-B{1R* 282 SH, L7253 (m. 28D, 160-1.69 (.
hydroxy-2-metylxyclopentyl]-7- | 457 S > 28, 1,60-1,69 (m,
ydroxy=-2-mety xyclopenty 2H), 1,40-1,60 (m, 2H), 0,93 (s, 3H)
oxo-7,8-d1hydr.opyr1do[2,3- [a]p22 +18,6 (¢ 0,1, CHCLs v6i ~10%
d]pyrimidin-2- MeOH)
yl}amino)piperidin-1-sulfonamit 99% ee; hoa hoc 1ap thé tuyét d6i chua
biét.
chét ddng phan dbi anh ciia hop chit cla
vidu 128
130 H 0 F 'H NMR (400 MHz, DMSO-ds, 80 °C) 8
8 NN =8,72 (s, 1H), 8,03 (s, 1H), 7,76 (br s,
(E) 0 O\ )\ 1H), 6,83 (t, J=55,0 Hz, 2H), 6,71 (br s,
1H), 5,87 (t, J=8,3 Hz, 1H), 4,09 (br's,
Gﬁ“ 1H), 3,99 (d, J=9,2 Hz, 1H), 3,58 (t,
J=12,2 Hz, 2H), 2,88 (t, J=11,8 Hz, 2H),
(—)-4-({6-(diflometyl)-8- 2,56 (br s, 3H), 2,26-2,13 (m, 1H), 2,12-
[(1R*,2R*)-2-hydroxy-2- 1,80 (m, 5H), 1,77-1,51 (m, 3H), 1,03 (s,
metylxyclopentyl]-7-oxo-7,8- | 487 3H)
dihydropyrido[2,3-d]pyrimidin-2- 'F NMR (377MHz, DMSO-ds, 30 °C) &
yl}amino)-N-metylpiperidin-1- =-117,1 dén —117,2 (m, 2F)
sulfonamit [a]p? 21,5 (c 0,2, CHCl;3 v6i ~10%
MeOH)
90% ee; hoa hoc 1ap thé tuyét dbi chua
biét.
chét ddng phan dbi anh ctia hop chét clia
vidy 131
131 H 0 F "H NMR (400 MHz, DMSO-ds, 80 °C) &
d ‘,,S/\N N F = 8,72 (s, 1H), 8,03 (s, 1H), 7,76 (br s,
E) 0 O\ )\ 1H), 6,83 (t, J/=54,0 Hz, 1H), 6,71 (s,
1H), 5,86 (t, J/=8,1 Hz, 1H), 4,08 (br s,
OH 1H), 3,97 (br s, 1H), 3,75 (br s, 1H), 3,58
O’ (br s, 2H), 2,88 (t, J=11,8 Hz, 2H), 2,56
(+)-4-({6-(diflometyl)-8- 487 | (brs, 3H), 2,26-2,13 (m, 1H), 2,11-1,94

[(1R*,2R*)-2-hydroxy-2-
metylxyclopentyl]-7-oxo0-7,8-
dihydropyrido[2,3-d|pyrimidin-2-
yl}amino)-N-metylpiperidin-1-
sulfonamit

(m, 3H), 1,89 (br s, 2H), 1,77-1,52 (m,
3H), 1,03 (s, 3H)
15F NMR (377MHz, DMSO-dé, 30 °C) 8
=-117,1 dén—117.2 (m, 2F)
[a]p?? +20,1 (¢ 0,1, CHCl; v6i ~10%

MeOH)
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98% ee; hoa hoc lép thé tuyét ddi chua
biét.
chit ddng phan dbi anh ctia hop chét ctia
vidu 130

132 0 F
\S// F
© GN N XY F
) |
Nk( N0

TH NMR (400 MHz, DMSO-ds, 80 °C) 3
= 8,66 (s, 1H), 8,16 (s, 1H), 7,84 (d,
J=7,6 Hz, 1H), 5,62-5,92 (m, 1H), 4,00
(s, 1H), 3,95 (br s, 1H), 3,54 (t, J=11,5
Hz, 2H), 2,80-2,89 (m, 2H), 2,78 (s, 3H),
2,05-2,16 (m, 1H), 2,00 (br s, 1H), 1,85-
1,96 (m, 2H), 1,73-1,85 (m, 2H), 1,58-

8-[(1R2R)-2-hydroxy-2- | 490 | 1,70 (m, 2H), 1,42-1,58 (m, 1H), 0,94 (s,
metylxyclopentyl]-2-{[1- 3H)
(metylsulfonyl)piperidin-4- 19F NMR (377MHz, DMSO-ds) 8 = -
ylJamino}-6- 63,28 dén -63,42 (m, 3F)
(triflometyl)pyrido[2,3- [0]p™ -19,6 (¢ 0,1, CHCl3)
d|pyrimidin-7(8 H)-on >99% ee; chét dong phén d6i anh riéng
1&, hoa hoc lap thé tuyét d6i da biét.
133- | & nhitng doan trinh bay Ve cac
140 phuong phép
141 I
\,, N N7 'H NMR (400 MHz, DMSO-de) § = 8,52
(A) Q\ TI\ (s, 1H), 7,47 (s, 1H), 7,37-7,11 (m, 1H),
5,85 (s, 1H), 4,08-3,86 (m, 1H), 3,62 (d,
G 4o | /=125 Hz, 2H), 2,97-2,89 (m, 2H), 2,88
(s, 3H), 2,47 (q, J=7,6 Hz, 2H), 2,33 (m,
8-xyclopentyl-6-etyl-2-{[1- 2H), 2,09-1,93 (m, 4H), 1,84-1,73 (m,
(metylsulfonyl)piperidin-4- 2H), 1,72-1,57 (m, 4H), 1,15 (t, J=7,4
yl]amino}pyrido[2,3-d]pyrimidin- Hz, 3H)
7(8H)-on
142 | 0
s O\ N Yo7 IH NMR (400 MHz, DMSO-ds) 5 = 8,43
(&) 7 o (s, 1H), 7,53 (s, 1H), 5,90-5,85 (m, 1H),
458 | 5,30 (m, 1H), 4,40 (s, 2H), 4,95-4,10 (m,
G [M+| 1H), 3,85-3,70 (m, 2H), 3,50 (s, 3H),
8-xyclopentyl-6-(metoxymetyl)- Nal* | 2,94-2,75 (m, 5H), 2,40-2,25 (m, 2H),
2-{[1-(metylsulfonyl)piperidin—4- 2,19-2,22 (m, 2H), 1,95-2,10 (m, 2H),
ylJamino}pyrido[2,3-d]pyrimidin- 1,80-1,75 (m, 2H), 1,70-1,60 (m, 4H)
7(8 H)-on
143 | f 'H NMR (400 MHz, DMSO-ds, 80 °C) &
= 8,59 (s, 1H), 7,64 (s, 1H), 7,33 (brs,
(A) 4oy | THD; 5,85 (quin, J=8,8 Hz, 1H), 4,79 (br

OSO NN oH

8-xyclopentyl-6-(hydroxymetyl)-

s, 1H), 4,36 (br s, 2H), 3,98 (br s, 1H),
3,66-3,58 (m, 2H), 2,96-2,90 (m, 2H),
2,88 (s, 3H), 2,40-2,25 (m, 2H), 2,07-
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2-{[1-(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-

1,95 (m, 4H), 1,85-1,73 (m, 2H), 1,72-

1,60 (m, 4H)

144

(A)

N
S\
/o

o)

o<

7(8H)-on
NN
N7 N Yo

oF
&

8-xyclopentyl-6-(2-metoxyetyl)-
2-{[1-(metylsulfonyl)piperidin-4-

450

'H

2,

1H), 7,38 (s, 1H), 5,88 (quin, J=8,8 Hz,
1H), 5,23 (br s, 1H), 4,03 (br d, J=17,0
Hz, 1H), 3,80 (br d, J/=12,0 Hz, 2H),
3,65 (t, J=6,1 Hz, 2H), 3,36 (s, 3H),
3,01-2,89 (m, 2H), 2,87-2,79 (m, 5H),

Hz, 2H), 2,10-1,99 (m, 2H), 1,92-1,79

NMR (400 MHz, CDCls) & = 8,38 (s,

35 (br s, 2H), 2,20 (br dd, J=3,1, 13,4

(m, 2H), 1,76-1,63 (m, 4H)

yl]Jamino}pyrido[2,3-d]pyrimidin-
145 | P

7(8 H)-on
SN N
o] O\ [

H)\N/ &

8-xyclopentyl-6-(2-hydroxyetyl)-
2-{[1-(metylsulfonyl)piperidin-4-
yllamino } pyrido[2,3-d]pyrimidin-

X OH

A)

0]

436

'H NMR (400 MHz, DMSO-de) § = 8,52
(s, 1H), 7,52 (s, 1H), 7,29 (d, J=7,8 Hz,
1H), 5,86 (quin, J=8,9 Hz, 1H), 4,24 (br
s, 1H), 3,72-3,50 (m, 5H), 2,98-2,85 (m,
5H), 2,63 (t, J=6,5 Hz, 2H), 2,41-2,24

(m, 2H), 2,10-1,94 (m, 4H), 1,85-1,73
(m, 2H), 1,73-1,61 (m, 4H)

146 | H

- OH

XN

7(8H)-on
I\O\N)NI\N/ N So
O

4-{[8-xyclopentyl-6-(2-
hydroxyetyl)-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-
yl]amino }-N-metylpiperidin-1-

(A)

451 |2

I'H NMR (400 MHz, CDCls) § = 8,40 (s,
1H), 7,38 (s, 1H), 5,89 (quin, J=8,8 Hz,

1H), 5,31 (s, 1H), 4,19-4,10 (m, 1H),
4,03 (br s, 1H), 3,87 (t, J=5,6 Hz, 2H),
74 (br d, J=12,8 Hz, 2H), 3,10-2,98 (m,

2H), 2,83 (t, J=5,5 Hz, 2H), 2,77 (4,
J=5,5 Hz, 3H), 2,35 (br s, 2H), 2,16 (br
dd, J=3,4, 13,2 Hz, 2H), 2,04 (br s, 2H),
1,92-1,80 (m, 2H), 1,74-1,65 (m, J=10,5
Hz, 4H)

147

)

g7 OH

d

o)

sulfonamit
X
N

&

Axit (8-xyclopentyl-2-{[1-
(metylsulfonyl)piperidin-4-
ylJamino}-7-0x0-7,8-

0
0]

dihydropyrido[2,3-d]pyrimidin-6-

450

'H NMR (400 MHz, DMSO-ds+D20) &=
8,54 (br s, 1H), 7,60 (s, 1H), 5,77 (br s,
1H), 4,01-3,89 (m, 1H), 3,62-3,50 (m,
2H), 3,42-3,31 (m, 2H), 2,92-2,77 (m,
5H), 2,24 (br s, 1H), 2,17-2,05 (m, 1H),
2,05-1,86 (m, 4H), 1,80-1,50 (m, 6H)

yl)axetic
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148 2 F e
Sy NS I'H NMR (400 MHz, DMSO-ds) 8 = 8,75
® | ©° O\ A (s, 1H), 8,24 (s, 1H), 7,93 (br s, 1H), 5,83
(quin, J=8,8 Hz, 1H), 4,05 (dd, J=6,48,
G 13.45 Hz, 1H), 3,64 (td, J=3,42, 12,47
460 | Hz, 2H), 2,99-2,90 (m, 2H), 2,89 (s, 3H),
8-xyclopentyl-2-{[1- 2,31 (br s, 2H), 2,06-1,95 (m, 4H), 1,88-
(metylsulfonyl)piperidin-4- 1,76 (m, 2H), 1,74-1,59 (m, 4H)
ylJamino}-6- 19F NMR (377 MHz, DMSO-dg) 8 = -
(triflometyl)pyrido[2,3- 69,27 dén -61,50 (m, 3F)
d]pyrimidin-7(8 H)-on
1491 (& . 'H NMR (400 MHz, CDCl;) & = 8,38 (br
g Q NS s, 1H), 7,45 (s, 1H), 6,12 (tt, J=4,6, 57,0
© Ao F Hz, 1H), 5.84 (quin, J=8,9 Hz, 1H),
4,18-4,03 (m, 1H), 3,72 (br s, 1H), 3,10
G 456 | (dt,J=4,5, 16,4 Hz, 4H), 2,86 (s, 3H),
8-xyclopentyl-6-(2,2-difloetyl)-2- 2,31 (br s, 2H), 2,24-2,13 (m, 3H), 2,11-
{[1-(metylsulfonyl)piperidin-4- " 1,98 (m, 3H), 1,95-1,82 (m, 5H)
yl]amino}pyrido[2,3-d]pyrimidin— F NMR (376 MHz, CDC13) o= —115,4
7(8H).on (td, J=16,0, 57,2 Hz, 1F)
150 | 9 TH NMR (700 MHz, DMSO-de) § = 8,40
O//S\N NS N (brs, 1H), 7,15 (br s, 1H), 6,62 (s, 1H),
(H) C( A 5,91 (br s, 1H), 5,16 (br s, 2H), 4,92 (d,
© J=49,1 Hz, 1H), 4,14-3,98 (m, 1H), 3,85
é (t, J=11,4 Hz, 1H), 3,13 (dd, J=13,6,
. 37.6 Hz, 2H), 3,02-2,94 (m, 1H), 2,91 (s,
6-amino-8-xyclopentyl-2- 3H), 2,19 (br s, 2H), 2,03-1,86 (m, 3H),
{{(3R*,45%)-3-flo-1- 1.82-1,73 (m, 3H), 1,61 (br s, 2H)
(metylsulfonyDpiperidin-4- | 425 | pinh 2 trong sb 2 dinh, RT=2,306 phit
ylJamino}pyrido[2,3-d]pyrimidin- Cbt Chiralcel OJ-3 4,6x100 mm 3pm;
7(8H)-on - Chat dong phan B 30% MeOH/DEA @ 120 bar (12 MPa), 4
mL/phut
99% ee; hoéa hoc lap thd tuyét dbi chua
biét
chit ddng phan dbi anh cua hop chét cia
vi du 151
151 TH NMR (700 MHz, DMSO-ds) § = 8,40
SN (s, 1H), 7,15 (br s, 1H), 6,62 (s, 1H), 5,91
H) O /Lﬂ (br s, 1H), 5,16 (s, 2H), 4,92 (d, J=48,9

5

6-amino-8-xyclopentyl-2-
{[(3R*,45*)-3-flo-1-
(metylsulfonyl)piperidin-4-

425

Hz, 1H), 4,17-3,99 (m, 1H), 3,85 (1,
J=10,6 Hz, 1H), 3,13 (dd, J=13,6, 37,4
Hz, 2H), 2,97 (t, J=11,4 Hz, 1H), 2,91 (s,
3H), 2,19 (br s, 2H), 2,01-1,87 (m, 3H),

1,83-1,72 (m, 3H), 1,61 (br s, 2H)
Pinh 1 trong s6 2 dinh, RT=1,212 phut
Cot Chiralcel 0J-3 4,6x100 mm 3pm;

-209-




32606

ylJamino} pyrido[2,3- d]pyrimidin-
7(8H)-on - Chét ddng phan A

30% MeOH/DEA @ 120 bar (12 MPa), 4
mL/phut
99%ee; héa hoc 1ép. thé tuyét dbi chua
biét
chét ddng phén ddi anh cua hop chét ctia
vidu 150

152 o

C;'S\'\(/VLF N cl
D |
(D) N)\N/ N0

(—)-6-clo-8-xyclopentyl-2-
{[(BR*,4S*)-3-flo-1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

'H NMR (700 MHz, DMSO-ds) 6 = 8,58
(d, J/=7,2 Hz, 1H), 8,05-7,77 (m, 2H),
5,96-5,64 (m, 1H), 5,08-4,72 (m, 1H),
4.26-3,97 (m, 1H), 3,91-3,73 (m, 1H),

3,61 (br's, 1H), 3,17-3,04 (m, 1H), 2,95

(br s, 1H), 2,87 (d, J=15,2 Hz, 3H), 2,10

(br s, 2H), 1,91 (d, J=15,0 Hz, 3H), 1,74

(br s, 3H), 1,65-1,47 (m, 2H)
[Ot]D22 ~70,3 (¢ 0,1, MeOH)
>99% ee; héa hoc 1ép thé tuyét ddi chua
biét.

chét ddng phan dbi anh cua hop chét cia

vidu 153

153 |

//S‘N ~F XX cl
o | ° O )\

o

(+)-6-clo-8-xyclopentyl-2-
{[(BR*,4S5*)-3-flo-1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

'H NMR (700 MHz, DMSO-ds) 8 = 8,63
(d, J=11,3 Hz, 1H), 8,26-7,81 (m, 2H),
6,09-5,72 (m, 1H), 5,08-4,73 (m, 1H),
4.38-4,00 (m, 1H), 3,93-3,77 (m, 1H),
3,24-3,08 (m, 1H), 2,99 (d, J=9,7 Hz,

1H), 2,91 (d, J=17,6 Hz, 3H), 2,15 (br s,
2H), 2,04-1,89 (m, 4H), 1,79 (br s, 3H),

1,67-1,53 (m, 2H)

I9F NMR (376 MHz, DMSO-ds) 6 =
—200,6 (d, J=251,8 Hz, 1F)
[a]p?? +70,5 (¢ 0,1, MeOH)

>99% ee; héa hoc 14p thé tuyét ddi chua

biét.
chit ddng phan ddi anh cia hop chit cua
vidu 152

154 | ¢

Sy F e O
o | ° Q\ A A,

(-)-6-clo-8-xyclopentyl-2-

{[(BS*,45*)-3-flo-1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

'H NMR (700 MHz, DMSO-ds) 6 = 8,58
(d, J=16,2 Hz, 1H), 8,21-7,81 (m, 2H),
5,96-5,69 (m, 1H), 4,88-4,48 (m, 1H),
4,37-4,00 (m, 1H), 3,79-3,61 (m, 1H),

3,49 (s, 1H), 3,18-2,93 (m, 2H), 2,90 (br

s, 3H), 2,21 (d, J=7,3 Hz, 1H), 2,12-1,88
(m, 4H), 1,72 (br s, 2H), 1,66-1,42 (m,

3H)
[a]p?2 —5,3 (¢ 0,1, MeOH)

>99% ee; hda hoc 18p thé tuyét dbi chua

biét.
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chét ddng phén ddi anh ctia hop chat cua
vidu 155
155 P 'H NMR (700 MHz, DMSO-ds) & = 8,58
d,S\N NI N (d, J=15,5 Hz, 1H), 8,27-7,69 (m, 2H),
D) O/ /k 6,10-5,25 (m, 1H), 4,80-4,47 (m, 1H),
° 4,31-4,01 (m, 1H), 3,73-3,58 (m, 1H),
G 3,51-3,38 (m, 1H), 3,16-2,92 (m, 2H),
2,90 (br s, 3H), 2,21 (brs, 1H), 2,12-1,84
(+)-6-clo-8-xyclopentyl-2- (m, 4H), 1,73 (br s,(2H), 1,6%-1,42 (m,
{[(38S*,45%)-3-flo-1- 444 3H)
(metylsulfonyl)piperidin-4- 197 NMR (376 MHz, DMSO-ds) § =
yl]Jamino }pyrido[2,3-d]pyrimidin- ~186,8 (d, J=1 4’4 2 Hz, 1F)
7(8H)-on [0]o2+4,1 (c 0,1, McOH)
~98,8% ee, hoa hoc 14p thé tuyét d6i
chua biét.
chét ddng phén dbi anh cta hop chét ctia
vidu 154
156 | £ TH NMR (400 MHz, DMSO-ds, 80 °C) 8
O/,S\N VS N OH = 8,54 (s, 1H), 7,53 (s, 2H), 5,94-5,75
G) O\ )\ (m, 1H), 4,73 (d, J=49,0 Hz, 1H), 4,25
© (br s, 2H), 3,84-3,72 (m, 1H), 3,63 (q,
G J=5,7 Hz, 2H), 3,55 (d, J=11,2 Hz, 1H),
3,15-3,07 (m, 1H), 2,95 (s, 3H), 2,68-
(-)-8-xyclopentyl-2-{[(35*,45%)- | 455 | 2,60 (m, 2H), 2,32 (br s, 2H), 2,14-1,93
3-flo-1-(metylsulfonyl)piperidin- (m, 3H), 1,85-1,59 (m, SH)
4-ylJamino}-6-(2- [a]o? —4,9 (c 0,1, MeOH)
hydrox‘ye.ty.l)pyrldo [2,3- 96% ee; hoa hoc lap thé tuyét d6i chua
d]pyrimidin-7(8 H)-on bibt.
chét ddng phén ddi anh ctia hop chét ctia
vidu 157
157 | 9P "H NMR (400 MHz, DMSO-ds, 80 °C) &
d,S\N NS OH = 8,54 (s, 1H), 7,53 (br s, 2H), 5,85 (t,
(€)) Q’ )\ J=8,8 Hz, 1H), 4,73 (d, J=49,0 Hz, 1H),
° 4,26 (br s, 2H), 3,86-3,48 (m, 4H), 3,16-
é 3,06 (m, 1H), 2,95 (s, 3H), 2,63 (br s,
(+)-8-xyclopentyl-2-{[(35*,45*)- 455 2H), 2,32 (llargsé %}?7’ ?r’r} 6511&)9 4 (m, 3H),
3-flo-1-(metylsulfonyl)piperidin- [0]p*2+17,6 (¢ 0,1, MeOH)
4-y1]am1no}-§-(2- 99% ee; hoéa hoc 1ap thé tuyét d6i chua
hydrogye.ty.l)pyrldo[2,3- bidt.
d]pyrimidin-7(8 H)-on chit ddng phéan ddi anh ctia hop chét ctia
vidu 156
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158 ~ e '"H NMR (400 MHz, CDCl3) & = 8,40 (s,
NP 1H), 7,38 (s, 1H), 5,92-5,83 (m, 1H),
(€)) l::]‘ /inf]:A\/ 5,29 (br s, 1H), 4,74-4,60 (m, 1H), 4,30
(br s, 1H), 3,95-3,92 (m, 1H), 3,67-3,63
G (m, 3H), 3,36 (s, 3H), 3,21-3,18 (m, 2H),
2,90 (s, 3H), 2,84-2,80 (m, 2H), 2,36-
(-)-8-xyclopentyl-2-{[(35*,45¥)- 235 (m, 3H), 2,05 (br s, 2H), 1,85-1,69
3-flo-1-(metylsulfonyl)piperidin- | 4¢0 (m, 5H).
4-yl]aminoj}-6-(2- 19F NMR (376 MHz, DMSO-ds) 8 =
metoxyetyl)pyrido[2,3- ~186,8 (d, J=130,5 Hz, 1F)
d]pyrimidin-7(8)-on [a]62—12,9 (¢ 0,10, CHCly)
99% ee; hoa hoc lap thé tuyét dbi chua
biét.
chit ddng phan ddi anh ctia hop chét cua
vi du 159
159 | 2P '"H NMR (400 MHz, CDCl3) 6 = 8,41 (s,
6S\N F Nﬂvo\ 1H), 7,39 (s, 1H), 5,88 (quin, J=9,0 Hz,
(G) JN Ny | o 1H), 5.29 (br s, 1H), 4,85-4,55 (m, 1H),
H 4,31 (br d, J=4,5 Hz, 1H), 4,00-3,86 (m,
é 1H), 3,66 (t, J=6,1 Hz, 3H), 3,40-3,34
m, 3H), 3,20 (br d, J/=12,0 Hz, 2H), 2,91
g*%]g?Y(izlt’yegzlffn;[)(gi*“gz Es, 3H)? 2,83 (E, J=5,9 Hz, 2H), 2,4%-2,26
-flo-1- eridin-
4-ylJamino}-6-(2- 468 (m, 3H), 2,06 (br ;i{z)H)’ 1,92-1,65 (m,
metoxyetyl)pyrido[2,3- 19F NMR (376 MHz, DMSO-ds, 80 °C) 5
d]pyrimidin-7(8 H)-on — 186, 4 (s, 1F) ’
[a]p** +2,86 (¢ 0,105, CHCl3)
99% ee; héa hoc lap thé tuyét d6i chua
biét.
chét ddng phan dbi anh ciia hop chit cua
vidu 158
160 | @ 'H NMR (400 MHz, DMSO-ds) 6 = 8,61
O//S\@:F NS NH; (s, 1H), 8,03-7,72 (m, 1H), 7,60 (s, 1H),
® N)\\N g © 7,34 (br s, 1H), 6,85 (br s, 1H), 6,01-5,71
H (m, 1H), 4,83-4,57 (m, 1H), 4,40-4,10
é (m, 1H), 3,74 (br s, 1H), 3,49 (br s, 1H),
3,25 (s, 2H), 3,13 (br s, 1H), 3,04 (br t,
(-)-2-(8-xyclopentyl-2- J=11,0 Hz, 15, 2,96 (s, 3H), 2,27-1,90
{[(3S*,45*)-3-flo-1-
(metylsulfonyl)piperidin-4- 467 (m, 5H), 1,80-1,56 (m, SH)
. I9F NMR (376 MHz, DMSO-ds, 80 °C) &
yl]lamino }-7-0x0-7,8- = —186,4 (s, 1F)
dihydropyrido[2,3-d]pyrimidin-6- [a]Dzz 12,5 (¢ 0,1, DMSO)
ylaxetamit chét dong phan d6i anh riéng ré&, héa hoc
lap thé tuyét dbi chua biét.
chét ddng phén d6i anh ctia hgp chét ctia
vidu 161
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161 | 9 TH NMR (400 MHz, DMSO-ds) & = 8,62
O/,S\UF NWNHZ (s, 1H), 7,96-7,78 (d, 1H), 7,61 (s, 1H),

F) .,,N)\\N N © 7,35 (s, 1H), 6,86 (s, 1H), 5,81 (m, 1H),
H 4,76-4,64 (m, 1H), 4,33-4,22 (m, 1H),

d 3,74 (br s, 1H), 3,49 (br s, 1H), 3,27-3,26

(m, 2H), 3,13-3,07 (m, 1H), 3,04-3,02
(m, 1H), 2,97 (s, 3H), 2,17-1,98 (m, 5H),
1,75-1,66 (m, SH).
chit ddng phén d6i anh riéng r&, hoa hoc
lap thé tuy€t dbi chura biét.
chét ddng phan dbi anh cua hop chat ciia

(+)-2-(8-xyclopentyl-2- 467
{[(3S*,45%)-3-flo-1-
(metylsulfonyl)piperidin-4-
yl]Jamino}-7-o0xo0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-

yl)axetamit vi du 160
162 ~d 0 TH NMR (700 MHz, DMSO-ds) 8 = 8,56
X (d, J=7,3 Hz, 1H) 8,53 (brs, 1H) 7,66 (d,
G) #:j\ /IIV J=6,8 Hz, 1H) 7,53 (br s, 2H) 5,86 (,
J=8,7 Hz, 1H) 4,61 (br s, 1H) 4,08 (br s,
é 1H) 3,11 (t, J=12,0 Hz, 2H) 2,97 (s, 4H)

2,57 (t, J=6,3 Hz, 3H) 1,96 (d, J=12,3
(H)-8-xyclopentyl-2-{[2.2- | 465 | Hz, 4H) 1,74 (br s, 4H) 1,60 (br s, 2H)

dimetyl-1- 1,50 (s, 6H)
(metylsiulfo¥1yl)p16pe;1dm-4- [o]p® +71,2 (¢ 0,1, MeOH)
ylJamino}- j( - 99% ee; héa hoc lap thé tuyét ddi chua
hydroxyetyl)pyrido[2,3- biét.
dpyrimidin-7(8 H)-on chit ddng phan dbi anh cua hop chét ctia
vi du 163

163 'H NMR (700 MHz, DMSO-ds) & 8,56

d,S\N N OH |(d, J=7,3 Hz, 1H) 8,53 (br s, 1H) 7,66 (d,
(G) Q /'LXIV J=6,8 Hz, 1H) 7,53 (br s, 2H) 5,86 (t,
NN o J=8.7 Hz, 1H) 4,61 (br s, 1H) 4,08 (brs,
1H) 3,11 (t, J=12,0 Hz, 2H) 2,97 (s, 4H)
2,57 (t, J=6,3 Hz, 3H) 1,96 (d, J=12,3

()-8-xyclopentyl-2-{[2,2- | 465 | Hz, 4H) 1,74 (br s, 4H) 1,60 (br s, 2H)

dlmetyl-.l- N 1,50 (s, 6H)
(rnetylsulfopyl)p1per1d1n—4- []p™2 =707 (c 0,1, MeOH)
yl]ammo}-6_—(2- 99% ee; héa hoc 1ap thé tuyét dbi chua
hydroxyetyl)pyrido[2,3- bibt.
d]pyrimidin-7(8 H)-on chit @dng phéan dbi anh cta hop chét ctia
. vi du 162
164 L 'H NMR (400 MHz, CDCl3) 8 = 8,38 (s,
o”S\N X 1H), 7,41-7,39 (d, 1H), 6,37 (br s, 1H),
A) O\ /k 5,54 (br s, 1H), 5,40-5,25 (m, 1H), 4,05-
406 3,95 (m, 1H), 3,83-3,81 (m, 2H), 3,00-
2,90 (m, 2H), 2,85 (s, 3H), 2,75-2,60 (m,
2H), 2,24-2,21 (m, 2H), 1,90-1,85 (m,
8-xyclohexyl-2-{[1- 2H), 1,73-1,68 (m, 5H), 1,42-1,25 (m,
(metylsulfonyl)piperidin-4- 3H).
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yl]amino } pyrido[2,3-d]pyrimidin-
7(8H)-on
165 | Q9
OS;O\ N OH 'H NMR (400 MHz, DMSO-ds, 80 °C) 8
(A) X2 . = 8,50 (s, 1H), 7,50 (s, 1H), 7,35 (brs,
456 | 1HDs 5:49 (brs, 1H), 4,28 (br t, J=5,0 Hz,
O M+ 1H), 3,95 (br d, J=6,5 Hz, 1H), 3,72-3,56
Nal* (m, 4H), 2,96-2,86 (m, SH), 2,61 (t,
8-xycloheptyl-6-(2-hydroxyetyl)- J=6,5 Hz, 2H), 2,04 (br dd, J=3,1, 13,2
2-{[1-(metylsulfonyl)piperidin-4- Hz, 2H), 1,85-1,76 (m, 2H), 1,75-1,59
yl]amino }pyrido[2,3-d]pyrimidin- (m, 9H), 1,58-1,45 (m, 3H)
7(8 H)-on
166 | (&P 'H NMR (400 MHz, CDCl3) § = 8,43 (s,
SN N NH, 1H), 7,56 (s, 1H), 6,75 (br s, 1H), 6,10-
F) (:L /k 5,92 (m, 1H), 5,67-5,07 (m, 2H), 4,03 (br
. s, 1H), 3,79 (br s, 2H), 3,56-3,40 (m,
Q 2H), 2,95 (br s, 2H), 2,84 (s, 3H), 2,77-
2,56 (m, 1H), 2,43-2,30 (m, 1H), 2,20 (4,
2-(8-[(1S,2R)-2- 463 | 7710,0 Hz, 2H), 2,11-2,02 (m, 1H), 1,98-
metylxyclopentyl]-2-{[1- 1,84 (m, 3H), 1,71 (m, 2H), 1,59 (m,
(metylsu!fonyl)plper1d1n-4- 1H), 0,76 (d, J~7,0 Hz, 3H)
_ylJamino}-7-0x0-7,8- [a]o? +24,7 (¢ 0.2, DMSO)
dihydropyrido [2,3-d]pyr1m1d1n—6- chét dong phén d6i &anh riéng r&, hoa hoc
yaxetamit 14p thé tuyét dbi da biét.
167 S TH NMR (400 MHz, DMSO-ds, 80 °C) 8
SN N = 8,49 (s, 1H), 7,51 (s, 1H), 7,27 (d,
(A) © O\ B J=7,1 Hz, 1H), 6,14 (quin, J=8,4 Hz,
© 1H), 4,47 (br s, 1H), 4,26 (d, J=3,3 Hz,
é 1H), 3,89-4,03 (m, 1H), 3,62 (d, J=12,1
/ Hz, 2H), 2,88-2,96 (m, 3H), 2,87 (s, 3H),
OH 422 | 2,14-2,30 (m, 2H), 2,04 (s, 3H), 1,88-
(—)-8-[(1R*,3R*)-3- 2,03 (m, 3H), 1,58-1,74 (m, 4H)
hydroxyxyclopentyl]-6-metyl-2- [0]p?? —14,8 (¢ 0,1, CHCl3)
{[1-(metylsulfonyl)piperidin-4- 99% ee; hoa hoc 1ap thé tuyét dbi chua
yl]amino } pyrido[2,3-d]pyrimidin- biét.
7(8H)-on chét ddng phan dbi anh cua hop chét cia
vi du 168
168 0 ~
Sy N 'H NMR (400 MHz, DMSO-ds, 80 °C) 3
@ | CL )\ —8.49 (brs, 1H), 7,51 (br s, 1H), 7,27 (br
N s, 1H), 6,14 (br s, 1H), 4,48 (br s, 1H),
422 | 4,26 (br's, 1H), 3,96 (br s, 1H), 3,62 (d,
Q J=10,0 Hz, 2H), 2,92 (br s, 3H), 2,87 (br
OH s, 3H), 2,22 (br s, 2H), 2,04 (br s, 6H),
(+H)-8-[(1R*,3R*)-3- 1,65 (d, J=9,0 Hz, 4H)
hydroxyxyclopentyl]-6-metyl-2-

-214-



32606

{[1-(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

[a]p** +12,1 (¢ 0,1, CHCL)
99% ee; hoa hoc 1ap thé tuyét di chua
biét.
chét ddng phén ddi anh ca hop chit cia
vi du 167

169 | 0

d/s\;\O\ XY
D
) )\ o
OH
(+)-6-clo-8-[(1R*,3R*)-3-
hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

'H NMR (400 MHz, CDCl3) & = 8,42 (s,
1H), 7,68 (s, 1H), 6,40-6,22 (m, 1H),
5,73-5,27 (m, 1H), 4,72 (br s, 1H), 4,03
(br s, 1H), 3,80 (br d, J=12,0 Hz, 2H),
3,85-3,71 (m, 1H), 3,02-2,91 (m, 2H),
2,84 (s, 3H), 2,56 (br s, 1H), 2,46 (dtd,
J=4,6, 8,5, 12,7 Hz, 1H), 2,32-2,07 (m,
4H), 1,88 (br t,J=11,2 Hz, 1H), 1,74 (br
d, J/=12,5 Hz, 3H)

[a]p? +9,5 (¢ 1,9, CHC)

99% ee; hoa hoc lap thé tuyét d6i chua
biét.
chat ddng phan ddi anh ciia hop chit cua
vidu 170

170 | 9

S< Cl
O// N AN
o) CL X, G .

‘OH
(-)-6-clo-8-[(1R*,3R*)-3-
hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

'H NMR (400 MHz, CDCl3) § = 8,42 (s,
1H), 7,68 (s, 1H), 6,40-6,21 (m, 1H),
5,66-5,27 (m, 1H), 4,72 (br s, 1H), 4,03
(br s, 1H), 3,80 (br d, J/=12,3 Hz, 2H),
3,02-2,88 (m, 2H), 2,84 (s, 3H), 2,56 (br
s, 1H), 2,47 (dtd, J=4,5, 8,6, 12,9 Hz,
1H), 2,32-2,07 (m, 4H), 1,88 (br t,
J=11,3 Hz, 1H), 1,94-1,84 (m, 1H), 1,81-
1,67 (m, 3H)

[a]p* —9,66 (c 2,9, CHCL)

99% ee; hoa hoc lap thé tuyét di chwa
biét.
chit ddng phan ddi anh ctia hop chit ctia
vi du 169

171 | 9

d/S N XX F
@ k
O
QO H
(H)-6-(2,2-difloetyl)-8-
[(1R*,3R*)-3-
hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

'HNMR (400 MHz, DMSO-ds, 80 °C) 6
=8,58 (s, 1H), 7,69 (s, 1H), 7,52 (4,
J=5,9 Hz, 1H), 6,18-6,09 (m, 1H), 6,21
(tt, J=4,3, 57,1 Hz, 1H), 4,47 (br s, 1H),
4,32 (br s, 1H), 3,97 (br s, 1H), 3,62 (d,
J=11,7 Hz, 2H), 3,13-2,98 (m, 2H), 2,96-
2,90 (m, 2H), 2,88 (s, 3H), 2,21 (br s,
2H), 1,99 (br s, 3H), 1,77-1,55 (m, 4H)
19F NMR (376 MHz, DMSO-ds) 6 =
-114,4 (td, J=17,2, 57,2 Hz, 1F)
[a]p* +13,9 (¢ 0,1, MeOH)
~99% ee; héa hoc 14p thé tuyét dbi chua
biét.
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chat ddng phan dbi anh ctia hop chét ctia
vidu 172

172

TH NMR (400 MHz, DMSO-ds, 80 °C) §

2
e N X F = 8,58 (s, 1H), 7,69 (s, 1H), 7,52 (br s,
a | ° CL P L 1H), 6,19-6,09 (m, 1H), 6,21 (tt, J=4,6,
N NN O 57,2 Hz, 1H), 4,47 (br s, 1H), 3,97 (brs,
é 1H), 3,69-3,54 (m, 2H), 3,05 (dt, J=4,5,
A 17,2 Hz, 2H), 2,96-2,88 (m, 2H), 2,88 (s,
_ OH 3H), 2,31-2,14 (m, 2H), 2,07-1,88 (m,
(-)-6~(2,2-difloetyl)-8- 472 4H), 1,77-1,58 (m, 4H)
[(1R*,3R*)-3- I9F NMR (376 MHz, DMSO-dg) 5 =
hydroxyxyclopentyl]-2-{[1- ~114,4 (td, J=17,7, 56,1 Hz, 1F)
(metylsulfonyl)piperidin-4- [a]1322 ~5,1 (¢ 0,1, MeOH)
yllamino}pyrido[2,3-d]pyrimidin- >99% ee; hoa hoc lap thé tuyét d6i chua
7(8H)-on biét.
chit ddng phén dbi anh ctia hop chét ctia
vidu 171
173 | 0 'H NMR (400 MHz, CDCl3) 8 = 8,38 (s,
o”S\N N 1H), 7,34 (d, J=1,0 Hz, 1H), 5,83-5,70
(A) (:L )\ (m, 1H), 5,26 (br s, 1H), 5,00 (d, J=5,5
© Hz, 1H), 4,01 (br's, 1H), 3,79 (d,J=10,3
é-uOH 444 |Hz, 2H), 2,95 (t, J=11,4 Hz, 2H), 2,83 (s,
[M+ | 3H), 2,47-2,28 (m, 2H), 2,20 (dd, J=4,1,
8-[(1R,2R)-2- Nal* | 12,9 Hz, 2H), 2,16 (s, 3H), 2,06-1,86 (m,
hydroxyxyclopentyl]-6-metyl-2- 3H), 1,71 (dd, J=6,5, 12,3 Hz, 3H)
{[1-(.metylsglfonyl)plpenc.hn.-él‘- [a]D22 +16,7 (c 0,1, MeOH)
ylJamino}pyrido[2,3-d]pyrimidin- 98% ee; chit dong phan 6i anh riéng ¢,
7(8)-on héa hoc 14p thé tuyét dbi da biét
174 A 'H NMR (400 MHz, CDCls) § = 8,43 (s,
O//S\N SN 1H), 7,45 (d, J=9,3 Hz, 1H), 6,36 (d,
(A) O\ )\ J=9,3 Hz, 1H), 5,73 (t, J=8,5 Hz, 1H),
Y 5,52-5,30 (m, 1H), 4,10-3,89 (m, 1H),
Q’ B 3,82 (t, J=10,3 Hz, 2H), 3,01-2,86 (m,
2H), 2,83 (s, 3H), 2,33-2,13 (m, 3H),
8-[(15,25)-2-hydroxy-2- 444 | 2,09-1,96 (m, 2H), 1,96-1,80 (m, 2H),

metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

1,75-1,62 (m, 3H), 1,18 (s, 3H)
[a]p 2 +7,28 (¢ 2,06, CHClL) -

99% ee; chit dong phén d6i 4nh riéng 1€,
hoéa hoc 1ap thé tuyét a6i da biét.
chit ddng phéan dbi anh ctia hop chét ctia
vidu?2
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175 A 'H NMR (400 MHz, DMSO-de) 6 = 8,67-
6,S\N N XY 8,57 (m, 1H), 8,09 (s, 1H), 8,06-7,73 (m,
D) O\ )\ 1H), 5,90 (t, J=7,9 Hz, 1H), 4,48-4,33
OH (m, 1H), 4,05-3,82 (m, 1H), 3,57 (br s,
Q/ P 2H), 2,88 (s, 4H), 2,86-2,76 (m, 1H),
2,45-2,29 (m, 1H), 2,17 (d, J=9,2 Hz,
6-clo-8-[(15,28)-2-hydroxy-2- 2H), 2,03-1,77 (m, 4H), 1,73-1,40 (m,
metylxyclopentyl]-2-{[1- 3H), 0,87-1,07
(metylsulfonyl)piperidin-4- [a]o? +15,4 (c 0,1 McOH)
ylJamino}pyrido[2,3-d]pyrimidin- 99% ee; chit dong phan d6i anh riéng 1€,
7(8H)-on héa hoc lap thé tuyét d6i da biét.
chét ddng phan dbi anh cua hop chit cia
vidu9
176 P F IH NMR (400 MHz, DMSO-ds, 80 °C) &
SN N = 8,73 (s, 1H), 8,03 (s, 1H), 7,76 (br s,
(E) © \\/j\ )\ 1H), 6,83 (t, J=56,0 Hz, 1H), 5,87 (t,

OH

Q’””

6-(diflometyl)-8-[(1S,25)-2-
hydroxy-2-metylxyclopentyl]-2-
{[1-(metylsulfonyl)piperidin-4-
yl]Jamino }pyrido[2,3-d]pyrimidin-
7(8 H)-on

J=8,3 Hz, 1H), 4,11-3,96 (m, 2H), 3,62
(t, J=11,6 Hz, 2H), 2,97-2,89 (m, 2H),
2,87 (s, 3H), 2,26-2,14 (m, 1H), 2,14-

1,82 (m, 5H), 1,79-1,51 (m, 3H), 1,03 (s,

3H)
19F NMR (376 MHz, DMSO-ds) 6 = -
125,2 dén-113,7 (m, 2F)
[OL]D22 +24,7 (¢ 0,2, CHCL)
>99% ee; chit dong phén d6i anh riéng
r&, hoa hoc l1ap thé tuyét dbi da biét.
chét ddng phan d6i anh cua hop chit cua
vidu 10

177

)

(—)-6-axetyl-8-[(1R*,2R*)-2-
hydroxy-2-metylxyclopentyl]-5-
metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8 H)-on

TH NMR (400 MHz, DMSO-ds) 6 = 8,91-
8,71 (m, 1H), 8,12-7,64 (m, 1H), 5,87 (t,
J=8.,4 Hz, 1H), 4,44-4,22 (m, 1H), 3,91
(br s, 1H), 3,66-3,49 (m, 2H), 2,95-2,79
(m, 6H), 2,38 (s, 3H), 2,27 (5, 3H), 2,18

(d, J=9,4 Hz, 2H), 2,02-1,89 (m, 3H),
1,85 (br s, 2H), 1,72-1,59 (m, 2H), 1,07-

0,94 (m, 3H)
[a]p? =36,5 (¢ 0,1, MeOH)
99% ee; hoa hoc 1ap thd tuyét d6i chua
biét.
chit ddng phan d6i anh ctia hop chat cla
vidy 178
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178 S 0 'H NMR (400 MHz, DMSO-ds) 5 = 8,86-
S N NN 8,77 (m, 1H), 8,08-7,74 (m, 1H), 5,94-
) 0 O\ )l\tﬁﬁ 5,80 (m, 1H), 4,40-4,27 (m, 1H), 4,13-
N° NN (;DH 3,82 (m, 1H), 3,64-3,51 (m, 2H), 2,94-
Q/ 2,82 (m, 5H), 2,38 (5, 3H), 2,27 (s, 3H),
2,18 (d, J=10,0 Hz, 2H), 2,07-1,90 (m,
(+)-6-axetyl-8-[(1R*2R*)-2- | 479 |3H), 1,85 (brs, 2H), 1,65 (br s, 3H), 0,99
hydroxy-2-metylxyclopentyl]-5- (brs, 3H)
metyl-2-{[1- [a]p® +27,0 (¢ 0,1, MeOH)
(metylsulfonyl)piperidin-4- 99% ee; hoa hoc 1ap thé tuyét ddi chua
yl]amino}pyrido[2,3-d]pyrimidin— biét.
7(8H)-on chit ddng phan dbi anh cia hop chit cua
vidu 177
179 | S TH NMR (400 MHz, CDCls) § = 8,45 (s,
OS'\O\ NS N 2 1H), 7,58 (s, 1H), 6,61 (br s, 1H), 5,79
() A, LA, © (brs, 1H), 5,58 (br s, 1H), 5,38 (br s,
H oH 1H), 3,99 (br s, 1H), 3,89-3,76 (m, 2H),
d*\ 3,54-3,38 (m, 2H), 3,02-2,87 (m, 2H),
501 | 2,83 (s, 4H), 2,35-2,13 (m, 4H), 2,06-
(-)-2-(8-[(1R* 2R*)-2-hydroxy-2-| vy r. | 1 82 (m, 4H), 1,75-1,69 (m, 2H), 1,15 Gs,
metylxyclopentyl]-2-{[1- Na]* 3H) A
(metylsu}fonyl)piperidin-4- [0]5?2 —11,81 (¢ 0,11, MeOF))
. yljamino}-7-ox0-7,8- 99% ee; hoa hoc 1ap thé tuyét dbi chua
dihydropyrido[2,3-d]pyrimidin-6- bidt
yDaxetamit chét dbng phén déi dnh ciia hop chét ctia
vi du 180
180 | 9 TH NMR (400 MHz, CDCl3) & = 8,45 (s,
oS“O\ NS NH 1H), 7,58 (s, 1H), 6,60 (br s, 1H), 5,82
(F) N )\\N N © (br s, 1H), 5,53 (br s, 1H), 5,33 (brs,
H T ol 1H), 3,98 (br s, 1H), 3,83 (d, J/=10,5 Hz,
sop | 2. 3,55-341 (m, 2H), 3,00-2,72 (m,
(5)2-B-(1R* 2R 2-hydroxy-2-| M+ | %4 Ry s ey
metylxyclopentyl]-2-{[1- | Na]* 4] +10.90 (¢ 0,11, MeOH)
(metylsu¥fonyl)p1per1d1n—4— 99% ee; hoa hoc lap thé tuyét dbi chua
. y1]an}1n0}-7-oxo-7.,8-' _ bidt.
dihydropyrido [2,3—d]pyr1m1d1n—6- chét ddng phan dbi anh ctia hop chét clia
yl)axetamit vidu 179
181 F>‘|=\ o 'H NMR (400 MHz, DMSO-ds, 80 °C) &
-4 = 8,51 (s, 1H), 7,53 (s, 1H), 7,40 (d,
(A) d “O\ )N,\ e J=7.7 Hz, 1H), 5,94-5,80 (m, 1H), 4,09
N NN | g0 | (4 J=7.2 He, TH), 4,04 (s, 1H), 3,92-
OH 3,76 (m, 2H), 3,43-3,27 (m, 2H), 2,29-
é‘ 2,11 (m, 2H), 2,11-2,00 (m, 1H), 2,03 (s,
(-)-8-[(1R* 2R*)-2-hydroxy-2- 3H), 2,00-1,81 (m, 3H), 1,77-1,51 (m,
metylxyclopentyl]-6-metyl-2-({1- 3H), 0,99 (s, 3H)
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yl}amino)pyrido[2,3-d]pyrimidin-

[(triflomety])sulfonyl]piperidin-4-

7(8H)-on

1

chit déng phan d6i anh cua hop chat cia

9F NMR (376 MHz, DMSO-ds, 80 °C) 6
75,41 (s, 3F)

[@]p* —11,6 (¢ 0,3, CHCL3)

99% ee; hoa hoc 1ép thé tuyét ddi chua
biét.

vidu 182

'H NMR (400 MHz, DMSO-ds, 80 °C) 3

(H)-4-({8-[(1R* 2R*)-2-hydroxy-
2-metylxyclopentyl]-7-o0xo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-

182 e F o
L F =851 (s, 1H), 7,53 (s, 1H), 7,41 (d,
(A) 4 NCL NN J=7,0 Hz, 1H), 6,97 (br s, 1H), 5,87 (t,
X2 J=8.3 Hz, 1H), 4,15-4,06 (m, 1H), 4,05
o (s, TH), 3,93-3,76 (m, 2H), 3,35 (q,
Q’ 3 J=108 Hz, 2H), 2,28-2,11 (m, 2H), 2,11-
(+)-8-[(1R*,2R*)-2—hydroxy-2- 2,00 (m, 1H), 2,03 (S, 3H), 2,00-1,81 (m,
otriryclopontyl] 6 metylo((1-| 490 | 3HD, 1,76-1.46 (m, 3ED. 0.99 (s, 350
[(triflometyl)sulfonyl]piperidin-4- F NMR (376 MHz, DMSO-ds, 80 °C) 3
yl}amino)pyrido[2,3-d]pyrimidin- - 1541 (5, 3F)
7(8H)-0n [(I]D +5 82 (C 0 33 CHC13)
99% ee; hoa hoc lap thé tuyét ddi chua
biét.
chit ddng phan di 4nh ctia hop chét cua
vidu 181
183 | pN. 2 TH NMR (400 MHz, DMSO-de, 80 °C) 8
OSN(:L NN = 8,55 (s, 1H), 7,64 (d, J=9,3 Hz, 1H),
A) A 742 (br s, 1H), 6,48 (br s, 2H), 6,19 (d,
o J=9.2 Hz, 1H), 5,85 (t, J=8,4 Hz, 1H),
é\ 4,03 (s, 1H), 3,97-3,82 (m, 1H), 3,53 (¢,
J=10,6 Hz, 2H), 2,73 (t, J=11,6 Hz, 2H),
(-)-4-({8-[(1R*,2R*)-2-hydroxy- 2,62-2,52 (m,)lH), 2?28-2,13 (m, 1H),)
2-metylxyclopentyl]-7-ox0-7,8- | 423 | 5’13 1'g0 (m, SH), 1,75-1,56 (m, 3H)
dihydropyrido[2,3-d]pyrimidin-2- T ’1 0 ’(s ’3H) ’ T
yl}amino)piperidin-1-sulfonamit [o]p?=—24,1 (c 0,1, MeOH)
99% ee; héa hoc lap thé tuyét dbi chwa
biét
chit dong phan dbi anh cua hop chét cua
vi du 184
184 | HN P 'H NMR (400 MHz, DMSO-ds, 80 °C) 3
g h@\ NS = 8,55 (s, 1H), 7,64 (d, J=9,3 Hz, 1H),
(A) 7 o 7,42 (br s, 1H), 6,49 (br s, 2H), 6,19 (d,
OH J=9.2 Hz, 1H), 5,85 (t, J=8,3 Hz, 1H),
Q’ | 423 | 4,03 (s, 1H), 3,98-3,82 (m, 1H), 3,53 (1,

J=10,6 Hz, 2H), 2,73 (t, J=11,6 Hz, 2H),
2,62-2,52 (m, 1H), 2,28-2,14 (m, 1H),
2.12-1,79 (m, 5H), 1,77-1,51 (m, 3H),

yl}amino)piperidin-1 -sulfonamit

1,02 (s, 3H)
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[a]p**=+18,0 (c 0,1, MeOH)
95% ee; hoa hoc lap thé tuyét ddi chua

biét
chét ddng phén ddi anh cta hop chét ctia
vidu 183
185 | _ 0 TH NMR (400 MHz, CDCl3) 8 = 8,47 (s,
O//S\N N X N0H 1H), 7,49 (s, 1H), 5,82-5,73 (m, 1H),
(A) CL )\ 5,44 (br s, 1H), 4,57 (s, 2H), 4,02 (br d,
on J=7.8 Hz, 1H), 3,82 (br t, J=10,8 Hz,
G\ 2H), 2,97-2,89 (m, 2H), 2,83 (s, 3H),
6-(hydroxymaiyD)-5- 45y | 2:31-2,18 (m, 3H), 2,12-1,78 (m, 5H),
(LR 21%)-2-hydroxy-2- T T e cHChy
2 D 3
(me:yllxyl‘;lol’elgltﬂ]'z_;lﬂl;f 99% ee; hoa hoc 1ap thé tuyét d6i chua
metylsuliony p1peridin-4- b1et
yl]lamino} pyrido[2,3-d]pyrimidin- chét ddng phén dbi anh ctia hop chit cua
7(8H)-one vi du 186
186 | S TH NMR (400 MHz, CDCls) § = 8,47 (s,
SN N X 0H 1H), 7,49 (s, 1H), 5,77 (br t, J=7,9 Hz,
@ | © CL )\ 1H), 5,41 (br s, 1H), 4,57 (br s, 2H), 3,99
OH (br s, 1H), 3,87-3,68 (m, 2H), 2,99-2,89
Q/ | (m, 2H), 2,83 (s, 3H), 2,29-2,17 (m, 3H),
(46 (hydroxymety] - 45 | 213-L77 (m, 5}2 ; ,13)9 (br s, 2H), 1,17
[(1R*,2R*)-2-hydroxy-2- [a]p? +4,3 (¢ 2, CHCL)
(me‘:yllxylctilop%ltyl]-z';l{[141 99% ee; héa hoc 1ap thé tuyét ddi chwa
metylsuliony piperidin-+- blet
yl]lamino} pyrido[2,3-d]pyrimidin- chét ddng phan d6i anh cta hop chit cua
7(8H)-on vidu 185
187 | N P F 'H NMR (400 MHz, DMSO-ds) & = 8,73
SN NN (s, 1H), 8,03 (s, 1H), 7,72 (d, J=3,7 Hz,
(E) o (:L )\ 1H), 7,01-6,65 (m, 1H), 6,48 (br s, 2H),
o 5,96-5,71 (m, 1H), 4,07 (s, 1H), 3,95 (4,
éﬁ“ J=7,1 Hz, 1H), 3,55 (t, J=10,4 Hz, 2H),
2,76 (t, J=11,7 Hz, 2H), 2,60-2,54 (m,
(—)-4-({6-(diflometyl)-8- 473 | 1HD,2,27-2,16 (m, 1H), 2,14-1,95 (m,
[(1R*,2R*)-2-hydroxy-2- 3H), 1,95-1,84 (m, 2H), 1,77-1,72 (m,
metylxyclopentyl]-7-oxo0-7,8- 1H), 1,71-1,54 (m, 2H), 1,04 (s, 3H)
dihydropyrido[2,3-d]pyrimidin-2- [oc]D22 -18,3 (¢ 0,4, CHCL)
yl}amino)piperidin-1-sulfonamit 91% ee; héa hoc 1ap thé tuyét d6i chua
biét
chét ddng phan dbi anh cta hop chét cta
vidu 188
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188 [\ 0 F TH NMR (400 MHz, DMSO-ds) § = 8,73
ey N (s, 1H), 8,03 (s, 1H), 7,72 (d, J=3,7 Hz,
(E) © O\ P 1H), 7,01-6,65 (m, 1H), 6,48 (br s, 2H),
NT N7 N 5,96-5,71 (m, 1H), 4,07 (s, 1H), 3,95 (d,
Q,/f?,” J=17,1 Hz, 1H), 3,55 (t, J=10,4 Hz, 2H),
2,76 (t, J=11,7 Hz, 2H), 2,60-2,54 (m,
(H)-4-({6-(diflometyl)-8- 473 | 1), 2,27-2,16 (m, 1H), 2,14-1,95 (m,
[(1R*,2R*)-2-hydroxy-2- 3H), 1,95-1,84 (m, 2H), 1,77-1,72 (m,
metylxyclopentyl]-7-oxo-7,8- 1H), 1,71-1,54 (m, 2H), 1,04 (s, 3H)
dihydropyrido[2,3-d]pyrimidin-2- [0]p? +15,8 (¢ 0,1, CHCl3)
yl}amino)piperidin-1-sulfonamit 99% ee; hoa hoc lap thé tuyét dbi chua
bidt
chit ddng phan dbi anh ctia hop chit cia
vidu 187
189 0
-8 NN 'H NMR (400 MHz, CDCls) § = 8,42 (s,
(@) _
) CL J 1H), 7,45 (d, J=9,5 Hz, 1H), 6,34 (br d,
NN J=9,3 Hz, 1H), 5,81-5,54 (m, 2H), 3,99
é‘ 462 | (brs, 1H), 3,88-3,77(m, 2H), 3,65 (br s,
[M- | 1H), 3,07 (s, 2H), 3,02-2,91 (m, 2H),
8-[(1R,2R)-2-hydroxy-2- H,0 | 2,83 (br's, 1H), 2,31-2,12 (m, 3H), 2,06-
metylxyclopentyl]-2-({1-[(2- | +17* | 1,83 (m, 5H), 1,76-1,56 (m, 2H), 1,45 (s,
hydroxy-2- 6H), 1,16 (s, 3H)
metylpropyl)sulfonyl]piperidin-4- 99% ee; chit dong phan d6i anh riéng ré,
yl}amino)pyrido[2,3-d]pyrimidin- héa hoc 1ap thé tuyét dbi da biét
7(8 H)-on o )
190 [0 __ 0 TH NMR (400 MHz, CDCls) & = 8,43 (s,
AN N 1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) O\ )'\j\/l J=9,3 Hz, 1H), 5,74 (br s, 1H), 5,46 (br
A B s, 1H), 4,44 (s, 2H), 4,12-3,97 (m, 1H),
G\ 3,94-3,82 (m, 2H), 3,36-3,24 (m, 1H),
3,24 (s, 3H), 3,20 (d, J=2,8 Hz, 1H),
8-[(1R2R)-2-hydroxy-2- | 300 | 5 o4 5 73 ¢ 1), 2,31-2,16 (m, 3H),
metylxyclopentyl]-2-[(1- 2,05-1,97 (m, 2H), 1,97-1,87 (m, 1H),
{[(metylsulfonyl)metyl]sulfonyl} 1,87-1,78 (m, 1H), 1,77-1,63 (m, 2H)
piperidin-4-yl)amino]pyrido[2,3- 7 ’1’17 ,(s,’3H) ’ T
d]pyrimidin-7(8 H)-on chit ddng phan dbi anh riéng &, héa hoc
1ap thé tuyét dbi da biét
L N . N 'H NMR (700 MHz, DMSO-ds) § = 8,65
g N‘\/j: NS (s, 1H), 8,20 (d, J=5,5 Hz, 1H), 8,12-
D) =N N, 7,83 (m, 1H), 5,87 (t, J=8,0 Hz, 1H),
H gq | 541482 (m, 1H), 4,48 (s, 1HD), 4,28-

f‘pH

(—)-6-clo-2-{[(3R*,45%*)-3-flo-1-
(metylsulfonyl)piperidin-4-
ylJamino}-8-[(1R,2R)-2-hydroxy-

3,95 (m, 1H), 3,81 (t, J=11,6 Hz, 1H),
3,70 (d, J=11,9 Hz, 1H), 3,20-2,99 (m,
2H), 2,92 (s, 3H), 2,48-2,33 (m, 1H),
2,23-2,07 (m, 1H), 2,06-1,89 (m, 2H),
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2-metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on

1,88-1,73 (m, 3H), 1,68 (d, J=7,0 Hz,
1H), 1,01-0,89 (m, 3H)
1F NMR (565 MHz, DMSO-de) 6 =
—201,1 (br s, 1F)
[OL]D22 —99,6 (¢ 0,1, CHCL3)

98% de; chit dong phan khong d6i quang
riéng r&, hda hoc 14p thé tuyét dbi da biét
R,R & cac tAm khong d6i xtmg
xyclopentyl, héa hoc lap thé tuong d6i da
biét 14 cis & cac tim khong di ximg
piperidin.
chit ddng phén khong dbi quang ctia hop
chét cia vi du 192

192

D)

(H)-6-clo-2-{[(3R*,4S5*)-3-flo-1-
(metylsulfonyl)piperidin-4-
yllamino}-8-[(1R,2R)-2-hydroxy-
2-metylxyclopentyl]pyrido[2,3-
d]pyrimidin-7(8 H)-on

474

'H NMR (700 MHz, DMSO-ds) 8 = 8,65
(d, J=7,9 Hz, 1H), 8,11 (br s, 1H), 7,88
(br s, 1H), 5,97-5,74 (m, 1H), 5,13-4,84
(m, 1H), 4,55-4,32 (m, 1H), 4,29-4,02
(m, 1H), 3,96-3,78 (m, 1H), 3,67 (d,
J=11,9 Hz, 1H), 3,24-2,97 (m, 2H), 2,93
(d, J=7,5 Hz, 3H), 2,38 (br s, 1H), 2,24
2,09 (m, 1H), 2,04-1,75 (m, 5H), 1,68 (d,
J=8,8 Hz, 1H), 0,98 (d, J=7,5 Hz, 3H)
19F NMR (565 MHz, DMSO-ds) 6 =
-200,8 (br s, 1F)
[(1]D22 +8,9 (¢ 0,2, CHCL)

99% de; chit dong phén khong a6i quang
riéng r&, hoa hoc 14p thé tuyét dbi da biét
R,R & cac tAm khong d6i xting
xyclopentyl héa hoc 1ap thé tuong a6i da
biét 14 cis & cac tim khong ddi xtng
piperidin.
chit dong phan khong d6i quang cua hop
chét cta vi du 191

193

0o
N

S
7 \,\O\ X
(0]

)\ (e}

H OH

v‘\

(A)

()-(8-[(1R*,2R¥*)-2-etyl-2-
hydroxyxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yl]lamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

436

TH NMR (400 MHz, CDCl3) & = 8,42 (s,
1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
J=9,3 Hz, 1H), 5,75 (br s, 1H), 5,48 (br
s, 1H), 3,99 (br s, 1H), 3,87-3,76 (m,
2H), 2,99-2,90 (m, 2H), 2,87-2,77 (m,
4H), 2,22 (d, J=12,3 Hz, 3H), 2,09-1,98
(m, 2H), 1,95-1,87 (m, 1H), 1,78 (dd,
J=6,7,12,4 Hz, 1H), 1,73-1,65 (m, 3H),
1,57-1,45 (m, 1H), 1,27 (qd, J=7,3, 14,1
Hz, 1H), 0,87 (t, J=7,4 Hz, 3H)
[a]p?? —5,26 (¢ 0,5, CHCL)

99% ee; hoa hoc 1ap thé tuyét d6i chua
biét
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chét ddng phéan ddi anh ctia hop chit cla
vidu 194
194 | Q0 'H NMR (400 MHz, CDCl3) § = 8,42 (s,
d,S\N N 1H), 7,45 (d, J=9,3 Hz, 1H), 6,35 (d,
(A) (:L )\ J=9,3 Hz, 1H), 5,75 (br s, 1H), 5,46 (br
Y s, 1H), 3,98 (br s, 1H), 3,82 (t, J=10,8
Q/.,/ Hz, 2H), 2,98-2,89 (m, 2H), 2,87-2,72
(m, 4H), 2,22 (d, J=11,8 Hz, 3H), 2,08-
}(1%‘(8'[(}R’;@R*)'ﬁ‘eéyl'zl' 1,99 (m, 2H), 1,96-1,85 (m, 1H), 1,78
ydroxyxyclopentyl]-2-{[1- | 436 | (ad, J=6.7, 12,4 Hz, 1H), 1,72-1,63 (m,
(metylsulfonyl)piperidin-4- 3H), 1,56-1,47 (m, 1H), 1,32-1,23 (m
yl]amino }pyrido[2,3-d]pyrimidin- ’ I’H) 0’87 , :]_7 3’ ﬁz 31_’1) ’
7(8H)-on [a]p? +2,73 (¢ 0,5, CHCl)
99% ee; hoa hoc 1ap thé tuyét dbi chwa
biét
chit ddng phan ddi anh ctia hop chét ctia
vidu 193
195 | 0 TH NMR (400 MHz, CDCls) 8 = 8,43 (s,
C/i/S\N N XY 1H), 7,69 (s, 1H), 5,86 (br s, 1H), 5,49
(D) O\ )\ (br s, 1H), 3,97 (br s, 1H), 3,89-3,77 (m,
1 S 2H), 2,99-2,88 (m, 2H), 2,83 (s, 3H),
2,66 (br s, 1H), 2,35-2,17 (m, 3H), 2,10-
3 (m, 2H), 1,98-1 m, 1 1,7
(-)-6-clo-8-[(1R*,2R*)-2-etyl-2- (zdg Jg=6,,3,Hl)é,5,9}§z, ’28152)5 1,’60}?5’, 2’1{;,
hydroxyxyclopentyl]-2-{[1- | 470 | 1,48 (dd, J=7,4, 13,9 Hz, 1H), 1,27 (qd,
(metylsulfonyl)piperidin-4- J=72, 14,2 Hz, 1H), 0,87 (t, J=7,4 Hz
ylJamino }pyrido[2,3-d]pyrimidin- T 3H,) S
7(8H)-on [o]p? —2,08 (c 0,4, CHCls)
99% ee; hoa hoc 1ap th8 tuyét d6i chua
biét
chat ddng phan dbi anh ctia hop chét ctia
vidu 196
196 | 0 'H NMR (400 MHz, CDCl3) & = 8,43 (s,
o/,S\N XY 1H), 7,69 (s, 1H), 5,87 (br s, 1H), 5,50
(D) @ )\ (br's, 1H), 3,97 (br s, 1H), 3,89-3,73 (m,
¥ on 2H), 3,00-2,88 (m,2H), 2,86-2,80 (m,
O./..,/ 3H), 2,66 (br s, 1H), 2,36-2,16 (m, 3H),
12-2,02 (m, 2H), 1,99-1,87 (m, 1H
(+)-6-clo-8-[(1R* 2R*)-2-etyl-2- i’77 (2&2, }217’,0,1{1)5,3’9}19z, ,2H)S 1.61 ()s’,
hydroxyxyclopentyl]-2-{[1- | 470 | 5ppy 'y 5477 44 (m, 1H), 1,27 (qd, J=7.3,
(metylsulfonyl)piperidin-4- 14,1 Hz, 1H), 0,87 (t, J=7,2 Hz, 3H)
yl]amino}pyrido[2,3-d]pyrimidin- [M&LH66@O4CHCM
7(8H)-on 99% ee; hoahoclapthetuyet601chua
biét
chit ddng phan dbi anh cia hop chét ctia
vidu 195
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197

(A)

~&

OS“CL X,

TH NMR (400 MHz, CDCls) 5 = 8,41 (s,
1H), 7,37 (s, 1H), 6,06 (br s, 1H), 5,51
(d,J=7,8 Hz, 1H), 4,65 (br s, 1H), 4,38-
4,26 (m, 2H), 4,04 (br s, 1H), 3,91 (d,
J=9,0 Hz, 1H), 3,83 (t, J=11,2 Hz, 2H),
2,96-2,87 (m, 2H), 2,83 (s, 3H), 2,29-

(—)-8-[(3R*,45*)-4-hydroxy-4- | 438 | 2,14 (m, 5H), 1,77-1,68 (m, 2H), 1,16 (s,
metyltetrahydrofuran-3-yl]-6- 3H)
metyl-2-{[1- [a]p?* —20,5 (¢ 0,12, MeOH)
(metylsulfonyl)piperidin-4- 99% ee; héa hoc 1ap thé tuyét dbi chua
ylJamino}pyrido[2,3-d]pyrimidin- biét
7(8H)-on chit ddng phén dbi dnh ctia hop chét cia
vidu 198
198 S 'H NMR (400 MHz, CDCl;) 6 = 8,41 (s,
SN SN 1H), 7,37 (d, J=1,0 Hz, 1H), 6,06 (br s,
(A) © O\ )\ 1H), 5,41 (br s, 1H), 4,65 (br s, 1H), 4,29
OH (t, J=9,0 Hz, 2H), 4,10-3,99 (m, 1H),
O/ B 3,91 (d, J=8,8 Hz, 1H), 3,87-3,79 (m,
o] 2H), 2,96-2,88 (m, 2H), 2,83 (s, 3H),
(+)-8-[(3R*,45*)-4-hydroxy-4- | 438 2,29-2,14 (m, 5H), 1,70 (m, J=12,8 Hz,

metyltetrahydrofuran-3-yl]-6-
metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

2H), 1,16 (s, 3H)

[a]p? +11,21 (¢ 0,116, MeOH)
99% ee; héa hoc 1ap thé tuyét dbi chua
biét
chit ddng phan ddi anh ctia hop chét ciia
vidu 197

199

(A)

N

d/S\;\O\ /k\ X

TH NMR (400 MHz, CDCl3) 3 = 8,39 (s,
1H), 7,36 (d, J=1,3 Hz, 1H), 6,12-5,92
(m, 1H), 5,32 (br s, 1H), 4,43 (br d,
J=63 Hz, 1H), 4,04 (br d, J=7,3 Hz,
1H), 3,88-3,50 (m, 3H), 2,98 (br d,
J=14,8 Hz, 2H), 2,88-2,78 (m, 3H), 2,57-

HO 458 | 2,41 (m, 3H), 2,28 (td, J=7,6, 12,7 Hz,
(-)-8-[(1R*,25* 4R*)-4-hydroxy- | [M+ | 1H), 2,23-2,13 (m, 5H), 2,08-1,95 (m,
2-metylxyclopentyl]-6-metyl-2- | NaJ* | 1H), 1,78-1,68 (m, 2H), 0,80 (d, J=7,0

{[1-(metylsulfonyl)piperidin-4-
yl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-on

Hz, 3H)
[a]p?? —14,5 (¢ 0,2, MeOH)
99% ee; héa hoc 18p thé tuyét dbi chua

bibt
chit ddng phén dbi anh ctia hop chit cia
vi du 200
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200 Q0 'H NMR (400 MHz, CDCl3) & = 8,39 (s,
SN N X 1H), 7,36 (d, J=1,3 Hz, 1H), 6,13-5,90
(A) © O\ P (m, 1H), 5,29 (br s, 1H), 4,42 (br t, J=6,4
N NN 0 Hz, 1H), 4,04 (br s, 1H), 3,88-3,45 (m,
Q 3H), 2,96 (br s, 2H), 2,83 (s, 3H), 2,55-
\ 458 2,39 (m, 3H), 2,36-2,24 (m, 1H), 2,17 (d,
HO [M+ | J=1,3 Hz, 5H), 2,09-1,95 (m, 1H), 1,74-
(+)-8-[(1R*,25* ,4R*)-4-hydroxy- | NaJ* | 1,65 (m, 2H), 0,81 (d, J=7,0 Hz, 3H)
2-metylxyclopentyl]-6-metyl-2- [0]p? +18,1 (c 0,1, MeOH)
{[1-(metylsulfonyl)piperidin-4- 99% ee; hoa hoc 1ap thé tuyét déi chua
yl]Jamino }pyrido[2,3-d]pyrimidin- bibt
7(8H)-on chit ddng phén déi anh cia hop chét ciia
vi du 199
201 Q0 TH NMR (400 MHz, DMSO-ds) 3 = 8,56
SN N (s, 1H), 7,65 (d, J=9,3 Hz, 1H), 7,47 (d,
(A) © O\ )l\n J=4,8 Hz, 1H), 6,21 (d, J=9,2 Hz, 1H),
NN N0 5,84-5,63 (m, 1H), 4,23 (d, J=3,7 Hz,
G 1H), 4,13 (br s, 1H), 4,00-3,88 (m, 1H),
/ 3,70-3,50 (m, 2H), 2,95-2,89 (m, 3H),
OH 4oy | 2:89-279 (m, 3H), 2,31-2,17-(m, 2H),

(—)-8-[(1R*,25* 3R*)-3-hydroxy-
2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-

yl]lamino }pyrido[2,3-d]pyrimidin-

7(8H)-on

2,03-1,86-(m, 2H), 1,77-1,56 (m, 3H),
0,84 (d, J/=6,8 Hz, 3H)
[a]p?? —17,2 (¢ 0,1, MeOH)
99% ee; héa hoc 1ap thé tuyét dbi chua
biét
chit ddng phan dbi anh cta hop chét ctia
vi du 202

202

(A)

~&

O//S\I\CL I

|

o
H

NN

TH NMR (400 MHz, DMSO-ds) & = 8,56
(s, 1H), 7,65 (d, J=9,3 Hz, 1H), 7,48 (br
s, 1H), 6,21 (d, J=9,3 Hz, 1H), 5,87-5,63

~
NT N0 (m, 1H), 4,23 (d, J=3,7 Hz, 1H), 4,13 (br
s, 1H), 3,99-3,83 (m, 1H), 3,70-3,45 (m,
Q/ 2H), 2,98-2,788 (m, 6H), 2,29-2,14 (m,
OH 4o | 2D, 2,03-1,97 (m, 2H), 1,97-1,86 (m,
(H)-8-[(1R*,25*,3R*)-3-hydroxy- 1H), 1,76-1,56 (m, 3H), 0,84 (d, J=6,8
2-metylxyclopentyl]-2-{[1- Hz, 3H)
(metylsulfonyl)piperidin-4- [a]p?2 +19,9 (¢ 0,1, MeOH)
ylJamino}pyrido[2,3-d]pyrimidin- 99% ee; hoa hoc 14ap thé tuyét ddi chua
7(8H)-on biét
chét ddng phan dbi anh ctia hop chét cia
vi du 201
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203

(D)

N
//S\N N X cl
© P

” N N 0]

OH
(—)-6-clo-8-[(1R*,25%,3R*)-3-
hydroxy-2-metylxyclopentyl]-2-
{[1-(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3-d]pyrimidin-
7(8H)-on

456

"H NMR (400 MHz, DMSO-ds) 6 = 8,61

(br s, 1H), 8,08 (s, 1H), 8,05-7,69 (m,

1H), 5,79 (br s, 1H), 4,53 (br s, 1H), 4,09

(br s, 1H), 4,04-3,74 (m, 1H), 3,57 (d,

J=10,5 Hz, 2H), 2,97-2,73 (m, 6H), 2,18

(br s, 2H), 1,96 (br s, 3H), 1,78-1,46 (m,

3H), 0,81 (d, J=6,8 Hz, 3H)
[o]p?* =9,5 (¢ 0,1, MeOH)

chét ddng phan d6i anh riéng r&, héa hoc

1ap thé tuyét dbi chua biét
Puoc tao tir hop chit ctia vi du 201

204

(E)

F
&
4

OS\'\O\ NP X
|
—
N)\N N
H é
ot

©OH
(—)-6-(diflometyl)-8-
[(1R*285* 3R*)-3-hydroxy-2-
metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
yllamino }pyrido[2,3-d]pyrimidin-
7(8H)-on

472

TH NMR (400 MHz, DMSO-ds, 80 °C) &
= 8,64 (s, 1H), 7,94 (s, 1H), 7,72 (br s,
1H), 6,94-6,47 (m, 1H), 5,65 (d, J=6,7

Hz, 1H), 4,18 (d, J=3,3 Hz, 1H), 4,05 (br

s, 1H), 3,87 (br s, 1H), 3,54 (dd, J=4,40,
11,49 Hz, 2H), 2,87-2,75 (m, 6H), 2,14
(br s, 2H), 1,99-1,80 (m, 3H), 1,70-1,46

(m, 3H), 0,76 (d, J=6,8 Hz, 3H)
I9F NMR (376 MHz, DMSO-ds) & = -
118,6 dén-114,9 (m, 2F)

[a]p?2 —29,9 (¢ 0,4, MeOH)

chét ddng phan d6i anh riéng 1&, héa hoc

1ap thé tuyét ddi chwa biét
Dugc tao tir hop chét cua vi du 201
chét dong phén d6i anh cta hop chét cua
vi du 205

205

(E)

0 F
\S’/ )
J Q NS F
|
N)\N/ N o
H :
:OH

(+)-6-(diflometyl)-8-
[(1R*,25*,3R*)-3-hydroxy-2-
metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-
ylJamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

472

"H NMR (400 MHz, DMSO-ds) & = 8,73
(s, 1H), 8,04 (s, 1H), 7,83 (br s, 1H),
7,04-6,55 (m, 1H), 5,84-5,63 (m, 1H),
427 (d, J=3,8 Hz, 1H), 4,14 (br s, 1H),
3,96 (br s, 1H), 3,64 (dd, J=4,03, 12,35
Hz, 2H), 2,96-2,82 (m, 6H), 2,23 (br s,
2H), 2,07-1,91 (m, 3H), 1,77-1,55 (m,
3H), 0,86 (d, J/=6,8 Hz, 3H).
I9F NMR (376 MHz, CDCl3) § =-119,9
dén —118,0 (m, 2F).
[0]p?? +19,6 (c 0,5, MeOH)
chét ddng phan d6i anh riéng r&, hoa hoc
1ap thé tuyét ddi chua biét
Puoc tao tir hop chét coa vi du 202
chét dong phén d6i anh ctia hop chét cia

vi du 204
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206 | 0 'H NMR (400 MHz, DMSO-ds, 80 °C) &
SN N F = 8,60 (br s, 1H), 7,88 (br s, 1H), 7,73 (s,
o | ° CL )\ 1H), 6,22 (tt, J=4,6, 57,1 Hz, 1H), 5,75
0" (brs, 1H), 4,51 (br s, 1H), 4,09 (br s,
d 1H), 4,05-3,74 (m, 1H), 3,65-3,51 (m,
[ 2H), 3,04 (dt, J=4,2, 17,1 Hz, 2H), 2,89
. ©OH 486 | (s, 3H), 2,88-2,77 (m, 3H), 2,20 (brs,
(—)-6-(2,2-difloetyl)-8- 2H), 1,95 (br s, 3H), 1,78-1,45 (m, 3H),
[(1R*,25*,3R*)-3-hydroxy-2- 0,80 (d, J=6,8 Hz, 3H)
metylxyclopentyl]-2-{[1- [01p%=10,3 (¢ 0,1, MeOH)
(metylsulfonyl)piperidin-4- chét ddng phan dbi anh riéng ré&, hoa hoc
yl]amino} pyrido[2,3-d]pyrimidin- 1ap thé tuyét dbi chua biét
7(8H)-on Puoc tao tir hop chit ciia vi du 201
207 QL TH NMR (400 MHz, DMSO-de) 8 = 8,57
PN SN (s, 1H), 7,69 (d, J=9,2 Hz, 1H), 7,56 (d
) CL A

J=6,6 Hz, 1H), 6,19 (d, J=9,2 Hz, 1H),
_ 6,16-5,95 (m, 1H), 4,96 (d, J=10,8 Hz,
Q 1H), 4,00-3,73 (m, 2H), 3,63-3,42 (m,

2H), 2,91-2,811 (m, 2H), 2,79 (s, 3H),

oH 2,70-2,56 (m, 1H), 2,39-2,29 (m, 1H),

(4)-8-[(1R* 2R*,35%)-3-hydroxy-

422 | 1,98-1,85 (m, 2H), 1,82-1,70 (m, 2H),
2-metylxyclopentyl]-2-{[1- 1,71-1,49 (m, 3H), 0,57 (d, J=7,5 Hz,
(metylsulfonyl)piperidin-4- 3H)

yl]amino }pyrido[2,3-d]pyrimidin- [a]p? +27,3 (c 0,1, MeOH)
7(8H)-on 99% ee; hoa hoc 1ap thé tuyét dbi chua
biét
chét ddng phan di anh ctia hop chét ciia
vi du 208

208 S 'H NMR (400 MHz, DMSO-ds) 5 = 8,67
PN SZEN (s, 1H), 7,79 (d, J=9,3 Hz, 1H), 7,66 (d,

(A) © (;L )\ J=6,5 Hz, 1H), 6,29 (d, J/=9,2 Hz, 1H),

o 6,06-6,24 (m, 1H), 5,06 (d, J=10,5 Hz,
1H), 3,90-4,10 (m, 2H), 3,61 (dd,
J=6,72, 10,88 Hz, 2H), 2,91-3,01 (m,
OH 2H), 2,88 (s, 3H), 2,64-2,79 (m, 1H),
(—)-8-[(1R*,2R*,35*)-3-hydroxy- | 422 | 2,39-2,46 (m, 1H), 1,95-2,06 (m, 2H),
2-metylxyclopentyl]-2-{[1- 1,78-1,91 (m, 2H), 1,60-1,79 (m, 3H),
(metylsulfonyl)piperidin-4- 0,67 (4, J=7,3 Hz, 3H)
ylJamino} pyrido[2,3-d]pyrimidin- [a]p? —33,1 (c 0,1, MeOH)
7(8H)-on 99% ee; hoa hoc lap th8 tuyét dbi chua
biét
chét ddng phan dbi anh ctia hop chat cia
vi du 207
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209 £ TH NMR (400 MHz, DMSO-ds) & = 8,47
o”S\N N (s, 1H), 7,56 (d, J=9,3 Hz, 1H), 7,39 (d,
(A) O\ )':Il J=6,2 Hz, 1H), 6,10 (d, J/=9,3 Hz, 1H),
N© NN o 5,98 (dt, J=7,15, 10,06 Hz, 1H), 4,24 (d,
ot J=5,3 Hz, 1H), 4,18-4,07 (m, 1H), 3,97-
3,82 (m, 1H), 3,57-3,46 (m, 2H), 2,91-
OH 2,81 (m, 2H), 2,79 (s, 3H), 2,14-2,02 (m,
(+)-8-[(LR*,2R* 3R*)-3-hydroxy- | 422 | 1H), 1,99-1,88 (m, 3H), 1,88-1,76 (m,
2-metylxyclopentyl]-2-{[1- 1H), 1,66-1,45 (m, 2H), 1,45-1,28 (m,
(metylsulfonyl)piperidin-4- 1H), 0,62 (d, J=7,2 Hz, 3H)
yl]Jamino}pyrido[2,3-d]pyrimidin- [a]p® +3,1 (¢ 0,1, MeOH)
7(8H)-on 99% ee; hoa hoc lap thé tuyét ddi chua
biét
chét ddng phan dbi anh coa hop chit cia
vidu 210
210 P TH NMR (400 MHz, DMSO-de) 8 = 8,56
O’/S‘N X (s, 1H), 7,66 (d, J=9,3 Hz, 1H), 7,48 (d,
(A) O\ )\ J=7,0 Hz, 1H), 6,20 (d, J=9,3 Hz, 1H),
© 6,08 (dt, J=6,91, 10,18 Hz, 1H), 4,33 (d,
é/ J=5,1 Hz, 1H), 4,14-4,28 (m, 1H), 4,05~
3 3,89 (m, 1H), 3,68-3,54 (m, 2H), 2,99-
OH 2,90 (m, 2H), 2,88 (s, 3H), 2,26-2,11 (m,
(-)-8-[(1R* 2R* ,3R*)-3-hydroxy- 1H), 2,09-1,99 (m, 3H), 1,92 (dtd,
2-metylxyclopentyl]-2-{[1- | 4?2 | j=2,51, 9,60, 12,41 Hz, 1H), 1,74-1,57
(metylsulfonyl)piperidin-4- (m, 2H), 1,54-1,40 (m, 1H), 0,71 (4,
yl]amino} pyrido[2,3-d]pyrimidin- J=7,2 Hz, 3H)
7(8H)-on [o]p? —5,1 (c 0,1, MeOH)
99% ee; héa hoc lap thé tuyét d6i chwa
biét
chét ddng phan bi anh cia hop chét cua
vi du 209
211 A TH NMR (400 MHz, CDCls) & = 8,38 (s,
£ N X 1H), 7,41 (d, J=9,3 Hz, 1H), 6,32 (d,
(A) © O\ /L J=8,8 Hz, 1H), 5,95 (br s, 1H), 5,52 (br
0 s, 1H), 4,35 (br s, 1H), 4,05-3,87 (m,
Q 1H), 3,86-3,77 (m, 2H), 3,02-2,85 (m,
oH 444 | 3H), 2,83 (s, 3H), 2,67 (d,J=11,3 Hz,
) A | M+ | 1H), 2,22 (d, J=12,0 Hz, 2H), 1,92-1,69
8-[(1S,3S)-3-hydroxyxyclohexyl] Nal* (m, $H)

2-{[1-(metylsulfonyl)piperidin-4-
yl]amino } pyrido[2,3-d]pyrimidin-
7(8H)-on

[a]p?2 —11,52 (¢ 0,11, CHCL)

98% ee; chit dong phén d6i anh riéng 18,
hoéa hoc 14p thé tuyét d6i da blet
chét ddng phan d6i anh ctia hop chit ctia
vidu3
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212 0 F

N

E) ‘fS\NCL *\ TF
(e}
@"/OH

6-(diflometyl)-8-[(1R,3R)-3-

hydroxyxyclohexyl]-2-{[1-

(metylsulfonyl)piperidin-4-
yl]amino} pyrido[2,3-d]pyrimidin-

'H NMR (700 MHz, DMSO-ds) 6 = 8,78-
8,65 (m, 1H), 8,15 (d, J=6,4 Hz, 1H),
8,06-7,82 (m, 1H), 6,98-6,71 (m, 1H),

6,18-5,49 (m, 1H), 4,49 (br s, 1H), 4,13
(brs, 1H), 4,05-3,75 (m, 1H), 3,68-3,48
(m, 2H), 3,02-2,73 (m, 6H), 2,24-1,90
(m, 2H), 1,86-1,69 (m, 2H), 1,68-1,44
(m, 6H), 1,43-1,31 (m, 11
[OL]D22 +18,1 (¢ 0,1, CHCl3)

chit dong phén d6i anh riéng ré&, hoa hoc

1ap thé tuyét d6i da biét.

7(8H)-on
213 | &
SO
(F) A7
@"/OH

(H)-2-(8-[(1R*,3R*)-3-
hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-

yl]lamino}-7-ox0-7,8-

dihydropyrido[2,3-d]pyrimidin-6-
yl)axetamit

'H NMR (400 MHz, DMSO-ds) 8 = 8,56
(br s, 1H), 7,95-7,68 (m, 1H), 7,56 (br s,
1H), 7,34 (br s, 1H), 6,86 (br s, 1H),
6,08-5,60 (m, 1H), 4,49 (br s,1H), 4,12
(br s, 1H), 3,83 (br s, 1H), 3,68-3,46 (m,
2H), 3,22 (br s, 2H), 2,89 (br s, 3H), 2,84
(br s, 2H), 2,48-2,35 (m, 2H), 1,99 (br s,
2H), 1,77-1,32 (m, 8H)

[a]p? +9,67 (¢ 0,2, DMSO)

98% ee; hoa hoc 18p thé tuyét d6i chua
biét
chit ddng phén dbi anh ctia hop chét cta
vidu?214

214 | £

(F) O//S\CL /k\ - "
O\OH

(m)-2-(8-[(1R*,3R*)-3-
hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-

yl]amino}-7-o0x0-7,8-

dihydropyrido[2,3-d]pyrimidin-6-
yl)axetamit

'H NMR (400 MHz, DMSO-ds) 8 = 8,56
(br s, 1H), 7,94-7,70 (m, 1H), 7,56 (br s,
1H), 7,34 (br s, 1H), 6,86 (br s, 1H),
6,13-5,62 (m, 1H), 4,49 (br s, 1H), 4,12
(br's, 1H), 3,83 (br s, 1H), 3,68-3,50 (m,
2H), 3,22 (br s, 2H), 2,89 (br s, 3H), 2,83
(d, J=8,8 Hz, 2H), 2,48-2,35 (m, 2H),
2,13-1,90 (m, 2H), 1,86-1,33 (m, 8H)
[0]p* —26,33 (¢ 0,2, DMSO)

98% ee; hoa hoc 1ap thé tuyét dbi chua
biét
chit ddng phan déi anh ctia hop chét cua
vidu213

215

(A) Ol, Q )\ﬁ

OH
8-(cis-4-hydroxyxyclohexyl)-2-

TH NMR (400 MHz, DMSO-de) & = 8,58-

8,51 (m, 1H), 7,83-7,74 (m, 1H), 7,65 (d,

J=9,3 Hz, 1H), 6,28-6,19 (m, 1H), 5,23
5,08 (m, 1H), 4,56-4,43 (m, 1H), 4,41-
4,19 (m, 1H), 3,96-3,87 (m, 1H), 3,58-
3,48 (m, 2H), 3,29-2,89 (m, 4H), 2,88-
2,81 (m, 3H), 1,99-1,87 (m, 2H), 1,85-
1,77 (m, 2H), 1,63-1,47 (m, 4H), 1,30-

121 (m, 2H)
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{[1-(metylsulfonyl)piperidin-4-
yl]Jamino}pyrido[2,3-d]pyrimidin-
7(8H)-on

26 [ &
(A)
@"'OH

8-[(1S,2S,5R)-5-hydroxy-2-
metylxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-
ylJamino }pyrido[2,3-d]pyrimidin-
7(8 H)-on

'H NMR (400 MHz, DMSO-ds) 6 = 8,54
(s, 1H), 7,64 (d, J=9,3 Hz, 1H), 7,51 (br
s, 1H), 6,17 (br s, 1H), 5,92-5,23 (m,
1H), 4,23 (br s, 1H), 4,12 (br s, 1H), 3,93
(br d, J=7,3 Hz, 1H), 3,65 (br d, J=12,0
Hz, 2H), 3,04-2,80 (m, 6H), 2,79-2,62
(m, 1H), 2,26-1,89 (m, 2H), 1,85-1,47
(m, 7H), 0,65 (d, J=6,5 Hz, 3H)
[(X.]D22 +12,0 (¢ 0,3, MeOH)
chét dong phan d6i anh riéng ré, hoéa hoc
1ap thé tuyét dbi da biét

27 1 (8
A)
f:"bH

(+)-8-[(18*,25*,5R*)-2-flo-5-
hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-

yl]amino}pyrido[2,3-d]pyrimidin-

7(8H)-on

'H NMR (400 MHz, CDCl3) § = 8,41 (s,
1H), 7,46 (d, J=9,4 Hz, 1H), 6,34 (br d,
J=9,1 Hz, 1H), 6,25 (br s, 1H), 5,82-5,55
(m, 2H), 4,28 (br d, J=2,9 Hz, 1H), 4,04
3,68 (m, 3H), 3,03-2,88 (m, 2H), 2,84 (s,

3H), 2,23 (br d, J=12,1 Hz, 2H), 2,18-
2,03 (m, 2H), 1,98-1,75 (m, SH), 1,74-

1,69 (m, 2H)
[a]p?? +3,67 (¢ 0,2, CHCl3)
99% ee; hoa hoc lap thé tuyét d6i chua
biét

chit ddng phan dbi anh ctia hop chét cta
vidu218

218 | 9

SO

A

(A) u)\\N o

L
OH

(—)-8-[(15*,28*,5R*)-2-flo-5-
hydroxyxyclohexyl]-2-{[1-
(metylsulfonyl)piperidin-4-

ylJamino}pyrido[2,3-d]pyrimidin-

7(8H)-on

'H NMR (400 MHz, CDCl3) 6 = 8,41 (s,
1H), 7,46 (d, J=9,3 Hz, 1H), 6,33 (brd
J=8,8 Hz, 2H), 5,87-5,57 (m, 1H), 5,48
(br s, 1H), 4,29 (br s,1H), 4,13-3,75 (m,
3H), 3,03-2,88 (m, 2H), 2,84 (s, 3H),
2,24 (br s, 1H), 2,13 (br s, 2H), 1,91 (br
s, 1H), 1,80 (br d, J=15,3 Hz, 4H), 1,69-
1,59 (m, 3H)
[0]p? —2,98 (c 0,28, CHCL)
99% ee; hoa hoc lap th8 tuyét dbi chua
biét
chét ddng phan dbi anh cta hop chét cua

vidu 217
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219 H o "H NMR (400 MHz, CDCl3) 6 = 8,41 (s,
g NV NZ SN 1H), 7,46 (d, J=9,4 Hz, 1H), 6,33 (br d,
(A) 0 O\ )\\n J=9.4 Hz, 2H), 5,87-5,56 (m, 1H), 5,44
tl' N" 'N" "0 (br s, 1H), 4,28 (br s,1H), 4,15 (br d,
Fo., J=4,7 Hz, 1H), 3,93 (br d, J=19,8 Hz,
©"’OH 1H), 3,81-3,68 (m, 2H), 3,10-2,97 (m,
2H), 2,83 (br s, 1H), 2,76 (d, J=5,4 Hz,
(H)-4-({8-[(15*,25* 5R*)-2-flo-5- | 453 3}%), 2,32§2,00 (m,) 4H), 1(,96-1,76 (m,
hYdI'OXYXYCtheXYI]-7-0XO-7,8- 3H), 1,75-1,61 (m, 3H)
dihydropyrido[2,3-a’]p.yrirpi‘din-2- [0]p? +2,9 (c 0,25, CHCL3)
yl}amino)-N-metylpiperidin-1- 96% ee; hoa hoc 1ap thé tuyét dbi chua
sulfonamit bibt
chit ddng phan dbi anh ctia hop chit ciia
vi du 220
220 H o '"H NMR (400 MHz, CDCls) 8 = 8,40 (s,
NN NZ N 1H), 7,46 (d, J=9,3 Hz, 1H), 6,32 (br d,
(A) o Q\ /k\n J=9,3 Hz, 2H), 5,85-5,59 (m, 1H), 5,53
NN o (br d, J=6,8 Hz, 1H), 4,28 (br s, 2H),
Fl 3,96 (br s, 1H), 3,74 (br s, 2H), 3,01 (br t,
\O\ J=10,7 Hz, 2H), 2,93-2,80 (m, 1H), 2,76
OH (d, J=5,0 Hz, 3H), 2,38-2,00(m, 4H),
()-4-({8-[(15*,25*,5R*)-2-flo-5-| 455 1,98-1,69 (m, 6H)
hydroxyxyclohexyl]-7-ox0-7,8- 19F NMR (376 MHz, DMSO-ds) § =
dihydropyrido[2,3-d]|pyrimidin-2- ~177,8 (d, J=48,6 Hz, 1F)
yl}amino)-N—metylpiperidin—1- [a]DZZ -3.6 (C 0,3, CHCh)
sulfonamit 99% ee; hoa hoc 1ap thé tuyét dbi chua
biét
chit ddng phan dbi anh ciia hop chit ctia
vidu 219
221 P 'H NMR (400 MHz, DMSO-ds, 80 °C) 6
SN N7 = 8,53 (s, 1H), 7,63 (d, J=9,3 Hz, 1H),
(A) © O\ )‘\j\/l 7,47 (br s, 1H), 6,19 (br s, 1H), 5,95-5,22
N° NN O (m, 1H), 4,16 (d, J=3,5 Hz, 1H), 3,88 (br
ji:‘ s, 2H), 3,71-3,57 (m, 2H), 2,94-2,78 (m,
Ho 6H), 2,23-1,95 (m, 2H), 1,95-1,71 (m,
(-)-8-[(15* 2R* 35*)-3-hydroxy- 436 | 3H), 1,73-1,60 (m, 2H), 1,54 (t, J=11,1
2-metylxyclohexyl]-2-{[1- Hz, 3H), 0,65 (d, J=6,4 Hz, 3H)
(m ST [0]p?? 12,3 (¢ 0,1, MeOH)
etylsulfonyl)piperidin-4- 99% ee- héa hoo Iap thé tuyét déi ch
yl]amino} pyrido[2,3-d]pyrimidin- 0 €¢; hoa ot ;i;: ¢ tuyet doi chua
7(8H)-on chét ddng phan dbi anh ciia hop chét ctia
vidu 222
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222 ~ 2 'H NMR (400 MHz, DMSO-ds, 80 °C) 8
// Y N = 8,53 (s, 1H), 7,63 (d, J/=9,3 Hz, 1H),
(A) O\ Tl 7,46 (br s, 1H), 6,18 (br s, 1H), 5,88-5,27
(m, 1H), 4,16 (d, J=3,4 Hz, 1H), 3,87 (br
© s, 2H), 3,65 (s, 2H), 2,95-2,81 (m, 6H),
HO 2,24-1,93 (m, 2H), 1,94-1,73 (m, 3H),
(+)-8-[(15* 2R* 35%)-3-hydroxy- 436 | 1,73-1,59 (m, 2H), 1,54 (t, J/=10,9 Hz,
2-metylxyclohexyl]-2-{[1- 3H), 9265 (d, J=6,5 Hz, 3H)
(metylsulfonyl)piperidin-4- . [a]p** +9,4 (¢ 0,2, MeOH)
ylJamino} pyrido[2,3-d]pyrimidin- 99% ee; hoa hoc 1gp ;che tuyét doi chua
i€
7(8H)-on chit ddng phan ddi anh ctia hop chit ciia
vi du 221
223 S 'H NMR (400 MHz, DMSO-ds, 80 °C) 6
PN N = 8,48 (s, 1H), 7,51 (s, 1H), 7,30 (4,
@) | ° CL PP J=5,8 Hz, 1H), 5,51 (br s, 1H), 4,18 (d,
© J=2,0 Hz, 1H), 3,96 (br s, 1H), 3,77-3,69
(m, 1H), 3,65 (d, J=12,5 Hz, 2H), 2,98-
OH 2,90 (m, 3H), 2,88 (s, 3H), 2,04 (s, 3H),
8-(3-hydroxyxycloheptyl)-6- 2,11-2,00 (m, 2H), 1,93 (br s, 1H), 1,83-
metyl-2-([l- , LAS (m, 10FDV
(metylsulfonyl)piperidin-4- 450 Dmb 1 trong s6 4 dinh, rt 3,91 phut; ((?;Qt
yl]amino}pyrido[2,3-d]pyrimidin- Chiralcel 0OJ-3 4,6 x 100 mm 3; 1OA,)
7(8H) on - Chat dOIlg phan A MeOH @ 120 bar (12 l\/IPa) 4 mL/phut
[o]p* —1,2 (c 0,1, MeOH)
>98% de, chit ddng phan khong dbi
quang riéng r&, hoa hoc 1ap thé tuong dbi
va tuyét d6i chua biét
chit ddng phan dbi anh ctia hop chit ctia
vi du 224
224 £ 'H NMR (400 MHz, DMSO-ds, 80 °C) 8
SN N = 8,48 (s, 1H), 7,51 (s, 1H), 7,31 (d,
) | ° O\ AXI J=5,0 Hz, 1H), 5,50 (br s, 1H), 4,19 (br
N~ N N0 s, 1H), 3,95 (br s, 1H), 3,79-3,69 (m,
J=8,7 Hz, 1H), 3,65 (d, J=12,4 Hz, 2H),
OH 2,98-2,90 (m, 3H), 2,88 (s, 3H), 2,04 (s,
8_(3_hydroxyxycloheptyl)_6_ 3H), 2,07 (bl S, 2H), 1,99-1,90 (m, IH),
metyl-2-{[1- 450 7 1,83-1,’49 ({r1, 10H) ’
(metylsulfonyl)piperidin-4- Dinh 2 trzc;ng s0 4 dinh, rt 4,52 phut
ylJamino}pyrido[2,3- d]pyrimidin- [a]p™ +1,6 (¢ 0,1, MeOH)
7(8H)-on - Chét ddng phan B ~95% de, chit ddng phan khong abi
quang riéng r&, hoa hoc 1ap the tuong dbi
va tuyét dbi clura biét
chit ddng phan di 4nh ctia hop chit cia
vidu223
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225

w | SOICCL

8-(3-hydroxyxycloheptyl)-6-
metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3- d]pyrimidin-
7(8H)-on - Chét ddng phan C

IH NMR (400 MHz, DMSO-ds, 80 °C) 5
= 8,47 (s, 1H), 7,49 (s, 1H), 7,26 (br s,
1H), 5,88 (br s, 1H), 4,09 (br s, 1H),
4,06-3,88 (m, 2H), 3,65 (d, J/=12,1 Hz,
2H), 2,97-2,90 (m, 2H), 2,88 (s, 3H),
2,81-2,69 (m, J=11,9 Hz, 1H), 2,48-2,36
(m, 1H), 2,15-2,05 (m, 2H), 2,04 (s, 3H),
1,87-1,50 (m, 9H), 1,50-1,36 (m, 1H)
Blnh 3 trong s0 4 dinh, rt 5,15 phut
[a]p®* +21,4 (c 0,1, MeOH)
~95% de, chit ddng phan khong db6i
quang riéng 1§, hoa hoc 1ap thd twong dbi
va tuyét dbi chura biét
chit ddng phén dbi anh ctia hop chét ctia
vi du 226

226

w | L CCT

8-(3-hydroxyxycloheptyl)-6-
metyl-2-{[1-
(metylsulfonyl)piperidin-4-
yl]amino}pyrido[2,3- d]pyrimidin-
7(8H)-on - Chét ddng phan D

TH NMR (400 MHz, DMSO-ds, 80 °C) 3
= 8,47 (s, 1H), 7,49 (s, 1H), 7,26 (brs,
1H), 5,88 (br s, 1H), 4,09 (br s, 1H),
4,06-3,89 (m, 2H), 3,71-3,60 (m, 2H),
2,98-2,90 (m, 2H), 2,88 (s, 3H), 2,75 (t,
J=10,3 Hz, 1H), 2,48-2,37 (m, 1H), 2,17-
2,06 (m, 2H), 2,04 (s, 3H), 1,85-1,52 (m,
9H), 1,50-1,35 (m, 1H)

Dinh 4 trong sb 4 dinh, rt 5,89 phit
[o]p?? -22,9 (c0,1, MeOH)
~95% de, chit ddng phan khong d6i
quang riéng r&, héa hoc 1ap thé twong dbi
va tuyét dbi chua biét
chit ddng phan dbi anh ctia hop chét cua
vi du 225

Thir nghiém sinh hoc va dit liéu

Thir nghiém phén tich vi trf di chuyén CDK2/xyclin E1

Muc dich ctia thir nghiém CDK2/xyclin E1 13 d& danh gi kha ning Gc ché (mtrc

trc ché theo %, céc gié tri Kiapp va Ki) clia cc chat irc che phan tir nho bang cach s dung

thtr nghiém phan tich vi tri di chuyén vi din chét luu dua trén sy phat huynh quang.

CDK2/xyclin E1 xtic tic cho qua trinh san xuit ADP tir ATP ma di kém véi sy chuyén
phosphoryl dén chit nén peptit FL-Peptide-18 (5-FAM-QSPKKG-CONH>) (SEQ ID
NO:1). (CPC Scientific, Sunnyvale, CA). Thtr nghiém phan tich vi tri di chuyén nay

tach vé& mit dién di cac peptit ¢6 nhin phat huynh quang (chét nén va san phdm dugc
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phosphoryl héa) sau phan Umg kinaza. Ca chit nén va san phdm dugc phan tich va ty 18
cua cac gia tri nay dugce st dung d8 xac dinh muc chuyén héa % chét nén thanh san
phim bang thiét bi doc LabChip EZ. Phuc chit enzym CDK2 ¢6 chiéu dai dly du kidu
hoang/xyclin E1 c6 chidu dai dAy du kidu hoang dugce tu didu ché (biéu hién baculovirut,
LJIC-2080/LJIC-2103) va dugc phosphoryl hoa bdi phirc chit enzym CDK7/xyclin
H1/Matl véi ty 16 CDK2:CDK?7 1a 50:1 (ndng d6 mg/mL) v6i sy c6 mat ciia 10 mM
MgClz v4 5 mM ATP & nhiét 4§ trong phong trong mét gis. Dung dich phan Gng thong
thudng (thé tich dung dich phan tmg cudi 50 pL) chira 2% DMSO (+ chét e ché), 4
mM MgClz, 1 mM DTT, 150 uM ATP (ATP Kn = 67,4 pM) , 0,005% Tween-20, 3 pM
FL-Peptide-18, va 0,36 nM phirc cht enzym CDK2/xyclin E1 c6 chiéu dai ddy da kiéu
hoang dwoc phosphoryl héa (vi trf ¢6 kha ning c6 hoat tinh xuc téc) trong 25 mM dung
dich dém HEPES & d6 pH=7,15. Thir nghiém duoc khoi tao bang cach bd sung ATP,
sau d6 U so bd mudi lam phit enzym va chét tic ché & nhiét do trong phong trong hdn
hop phan tmg. Ding phan mg sau 45 phut & nhiét do trong phong bang cach bd sung
50 uL ctia 80 mM EDTA, d6 pH=7,5. Gié tri K; duoc xdc dinh bing céch 1dp dit ligu
vao phuong trinh trc ché canh tranh lién két chat ch& Morrison v6i ndng d enzym la

bién sb.
Thit nghiém phan tich vi tri di chuyén CDK6/xyclin D1

Muc dich ciia thir nghiém CDK6/xyclin D1 12 dé dénh gia kha ning tc ché (mirc
(e ché theo %, cac gid tri Kiapp va Ki) voi su ¢6 mit clia cac chét @e ché phan tir nho
bang céch st dung thtr nghiém phén tich vi tri di chuyén vi din chét luu dua trén sy phat
huynh quang. CDK6/xyclin D1 xtic tic cho qud trinh san xuit ADP tir ATP ma di kém
v6i sw chuydn phosphoryl dén chit nén peptit 5-FAM-Dyrktide
(5-FAM-RRRFRPASPLRGPPK) (SEQ ID NO:2). Thir nghiém phan tich vi tri di
chuyén ndy tach v& mit dién di cac peptit c6 nhdn phat huynh quang (chét nén va san
phim dugc phosphoryl héa) sau phan ng kinaza. Ca chét nén va san phdm dugc phén
tich va ty 1€ ctia cdc gié tri ndy duoc st dung d8 x4c dinh muc chuyén hoéa % chét nén
thanh sén phim bing thiét bi doc LabChip EZ. Dung dich phan (mg thong thudng chira
2% DMSO (& chét e ché), 10 mM MgClp, 1 mM DTT, 2 mM ATP, 0,005% Tween 20
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(TW-20), 3 uM 5-FAM-Dyrktide, 3 nM CDK6/xyclin D1 (céc vi tri hoat tinh) trong 40
mM dung dich dém HEPES & d6 pH=7,5.

Viée x4c dinh K; chit tc ché cho CDK6/xyclinD1 khong duge phosphoryl héa
(LIIC-2003A2/1865) dugc khoi tao bing cach bd sung ATP (thé tich dung dich phan
tmg cudi 50 pL), sau d6 1 so bd mudi hai phut enzym va chét e ché & 22 °C trong hdn
hop phan tng. Dung phan tmg sau 35 phut bang cach bd sung 50 pL ctia 25 mM EDTA.
Viéc xac dinh cac K; duogc thyc hién dua vao d6 thi téc d6 phan doan nhu 14 ham sb cia
ndng dd chét tc ché dugc lip vao phuong trinh Morrison véi ndng dd enzym 13 mot

bién so.

D&i v6i cac thir nghiém phén tich vi tri di chuyén CDK2, CDK4 va CDK6, xem
Morrison, J. F. (1969) Kinetics of the reversible inhibition of enzyme-catalysed
reactions by tight-binding inhibitors, Biochimica et biophysica acta 185, 269-286; and
Murphy, D. J. (2004) Determination of accurate KI values for tight-binding enzyme
inhibitors: an in silico study of experimental error and assay design, Analytical

biochemistry 327, 61-67.
Thir nghiém phén tich vi trf di chuyén CDK4/xyclin D3

Muc dich cua thir nghiém CDK4/xyclin D3 1a dé danh gia kha ning tc ché (mtrc
ttc ché theo %, céc gia tri Kiapp va Kj) v6i su c6 mit clia cac chét &rc ché phan tr nho
béang cach str dung thir nghiém phan tich vi tri di chuyén vi dan chét luu dua trén sy phat
huynh quang. CDK4/xyclin D3 xtic tdc cho qu4 trinh san xuit ADP tir ATP ma di kém
véi sy chuyén phosphoryl dén chit nén peptit S5-FAM-Dyrktide
(5-FAM-RRRFRPASPLRGPPK) (SEQ ID NO:2). Thir nghiém phéan tich vi tri di
chuyén ndy tich v& mit dién di cic peptit c6 nhan phat huynh quang (chét nén va san
phim dugc phosphoryl héa) sau phan tmg kinaza. Ca chit nén va san phdm dugc phan
tich va ty 1€ cua cac gia tri ndy dugc sur dung dé x4ac dinh mirc chuyén héa % chét nén
thanh sén phim bing thiét bi doc LabChip EZ. Dung dich phan tmg théng thudng chia
2% DMSO (+ chét tc ché), 10 mM MgCl, 1 mM DTT, 2 mM ATP, 0,005% TW-20, 3
pM 5-FAM-Dyrktide, 2 nM CDK4/xyclin D3 (céc vi tri hoat tinh) trong 40 mM dung
dich dém HEPES & d6 pH=7,5.
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Viéc xac dinh K; chit trc ché cho CDK4/xyclin D3 khong duge phosphoryl hoa
(LJIC-2007/2010) duoc khéi tao bing cich bd sung ATP (thé tich dung dich phan tng
cudi 50 pL), sau d6 0 so bd mudi hai phiit enzym va chét e ché & 22 °C trong hdn hop
phan Gmg. Dimg phan g sau 35 phut bang cach b sung 50 pL ciia 25 mM EDTA.
Viéc xé4c dinh céc K; duge thuc hién dya vao db thi tbc 46 phan doan nhu 13 ham s6 cua
ndng d6 chit c ché duoc lép vao phuong trinh Morrison véi ndng d6 enzym 13 mot

bién sb.
Hoat tinh sinh hoc

Dit liéu hoat tinh sinh hoc ctia cic hop chét dugc chon trong céc thir nghiém phén
tich vi tri di chuyén CDK2, CDK6 va CDK4 dugc néu trong bang 2 duéi dang Ki (nM).

Béang 2
Hop 21131&2 £V CcDK2 Ki@M) | CDK6_Ki (nM) | CDK4_Ki @M)

1 0.71 120

2 0,20 2,91 155
3 0,26 117 3,43
4 0,06 0,12

5 475 13,07

6 0,48 2,38 3,04
7 1.87 2,04

8 0,09 0,13 0,16
9 0,16 0.25 1.12
10 0,12 0,08 137
11 0,67 2,99

12 1.12

3 0,19 0,88

14 2,50

15 0,46 0.76

16 0,48 1,14

17 1,79 2,33

18 1,19 2,44

19 0.35 0,96
20 0,42 1,95
21 0,20 7,00
2 0,63 0.33
23 0,78 0,62
24 1.59
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25 0,22 0,23
26 3,84

27 3,85

28 1,88 1,20
29 1,40 0,31 0,66
30 1,35 0,34
31 2,43 0,87
32 0,84 1,10
33 42,61

34 1,34 0,42
35 19,19 7,82
36 0,09 0,13
37 0,06 0,06
38 0,27 0,42
39 1,28

40 0,08 0,14
41 0,48 0,36
42 155,10 46,13
43 1,56

44 0,09 0,82
45 0,93

46 0,77

47 0,27 1,09
48 1,39 0,54
49 443 1,63
50 0,27 0,08
51 1,74 0,13
52 0,12 0,24
53 1,09 3,79
54 1,44

55 4,66

56 0,28 1,77
57 5,21

58 0,27 0,49
59 4,13 3,37
60 0,48 3,18
61 4,55 19,66
62 0,35 5,69
63 4,51 16,54
64 0,35 4,69
65 485 25,55
66 0,21 2,47
67 4,05 21,58
68 0,41 3,23
69 4,48 22,25
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70 0,35 0,83
71 0,25 1,55
72 0,42 1,09
73 5,03 8,95
74 0,20 1,01
75 3,85 4,96
76 0,21 1,24
77 4,07 6,60
78 0,25 1,63
79 7,32 9,59
80 0,25 1,53
81 7,03 6,24
82 0,10 1,21
83 1,98 9,77
84 0,08 0,92
85 1,98 8,29
86 0,45 1,60
87 4,38 8,23
88 1,34 1,99
89 17,61 11,33
90 0,25 0,88
91 3,01 2,72
92 0,08 0,26
93 1,67 5,74
94 0,09 0,33
95 1,39

96 0,24 1,06
97 2,47 11,83
98 0,33 0,74
99 2,88 14,33
100 0,27 1,07
101 3,59 23,51
102 0,24 0,80
103 3,46 19,55
104 0,14 0,77
105 3,35 22,74
106 0,16 0,11
107 9,91 184,11
108 3,27 3,99
109 0,14 0,19
110 0,10 0,28
111 2,14 4,90
112 0,12 1,24
113 1,99 4,15
114 0,17 0,15
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115 2,39 3,17
116 0,15 0,21
117 1,74 2,46
118 0,34 4,36
119 2,87 4,15
120 0,16 0,18 0,34
121 2,15 0,82
122 0,11 0,23 0,92
123 0,76 6,14
124 0,69 3,84
125 6,21 36,60
126 0,20 0,96
127 3,46 12,56
128 0,12 0,53
129 1,47 5,73
130 0,17 0,43
131 3,24 23,10
132 0,57 0,37
133 2,37 0,94
134 1,25 0,53
135 0,84 0,44
136 3,14 1,35
137 4,08 6,30
138 0,87

139 4,05

140 1,97 0,63
141 1,25 0,37
142 1,88 0,55
143 2,42 0,19
144 2,16 10,50
145 1,41 1,40
146 1,51 1,10
147 1,57 0,45
148 4,18 0,26
149 2,29

150 2,63 1,32
151 7,29
152 1,36 0,43
153 63,24 2,23
154 1,91 0,27
155 35,94 2,26
156 1,40 1,94
157 36,03

158 3,89 0,66
159 95,18
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160 4,07 3,55
161 134,51

162 3,92 12,34
163 63,16

164 2,13 2,82
165 1,51 2,65
166 2,23 6,71
167 1,47 1,63
168 1,31 1,34
169 2,76 1,11
170 6,03 1,82
171 1,73 1,55
172 4,38 2,08
173 2,95 3,52
174 3,07 6,94
175 3,14 3,49
176 1,27 1,87
177 1,22 0,14
178 9,04

179 0,38 2,18
180 3,76 28,93
181 1,32 0,85
182 12,58 9,50
183 0,10 1,99
184 1,46 11,79
185 0,43 0,38
186 5,65 3,62
187 0,08 0,29
188 0,70 2,40
189 1,20 1,98
190 0,51 184,11
191 0,40 0,58
192 20,89 10,06
193 2,55 2,27
194 4,01 5,37
195 5,49 4,68
196 5,72 3,84
197 4,26 4,78
198 26,90 30,96
199 2,92 1,09
200 9,51 4,72
201 0,12 0,85
202 0,80 2,44
203 0,51 1,53
204 0,51 0,18
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205 5,22 1,27
206 0,57

207 5,05

208 12,37

209 0,50 0,75
210 5,36 3,15
211 2,19 2,22
212 1,20 0,17
213 1,73 9,15
214 27,78 83,34
215 1,57 2,84
216 1,48

217 0,55 2,00
218 6,28 14,35
219 0,78 3,90
220 7,46 18,29
221 0,13 0,36
222 2,06

223 57,15 20,99
224 24,91 12,00
225 4,63 3,13
226 310,07 6,58

Thit nghiém dua trén té bao
Thir nghiém ting sinh té bao

Céc t& bo OVCAR3 hosic HCC1806 dugc dua vio cac dia 96 18 véi 3000 té
bao/15 trong mdi trudmg sinh truéng chita 10% FBS va nudi cdy qua dém & 37°C 5%
CO,. Ngay hom sau, céc hop chit duoc pha lodng hang loat tir lifu lugng cao nhét 10
mM dbi v6i dudmg cong pha lodng gip ba 11 diém trong DMSO. Céc hop chét duoc
pha lodng & murc trung gian thanh véi ty 1€ 1:200 vao moi truong sinh trudng trude khi
pha lofing vé6i ty 18 1:5 v6i t& bo d& dat ndng d9 cudi tir 10 pM dén 0,1 nM trong 0,1%
DMSO véi té bao. Cac té bao duge i & 37°C 5% CO; trong 7 ngay. Sau d6, thir nghiém
tang sinh té bao tryc tiép CYQUANT (Molecular Probes, Eugene, OR) dugc thuc hién
theo nhfing khuyén c4o ctia nha san xuét dé xac dinh s6 luong tuong dbi té bao sdng sét
bang thiét bi doc Perkin Elmer Envision 2104 Multi Label & song kich thich 508nM va
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phat xa 527nM. Céc gié tri ICso duoc tinh toan bang cach ldp vao dudng cong dép Ung

ndng d9, sir dung phuong phéap phén tich bdn thong sb véi phan mém GraphPad Prism.

Hinh 2(C) thé hién céc két qua ICso ctia hop chét ctia vi du 10 va palbociclib trong
thir nghiém ting sinh t& bao OVCAR3. Hinh 2(D) thé hién cc két qua ICso ctia hop chét
cta vi du 10 va palbociclib trong thir nghiém téng sinh té bao HCC1806.

ELISA Phospho-Serin 807/811 Rb

Cho c4c t& bao OVCAR3 hosic HCC1806 vao 100 pL mdi trudng sinh truéng véi
lugng 25000 té bao/15 va dé két dinh & 37°C véi 5% CO2 qua dém. Ngay hdm sau, céc
hop chit dugc pha lodng hang loat tir lidu lwgng cao nhit 10 mM dbi véi duong cong
pha loéing gip ba 11 diém trong DMSO. Céc hop chét duoc pha logng & mitc trung gian
thanh véi ty 18 1:200 vao mdi trudng sinh trudng trude khi pha lodng véi ty 1€ 1:5 voi
té bao dé dat ndng do cudi tir 10 pM dén 0,1 nM trong 0,1% DMSO véi té bao. Céc té
bao OVCARS3 dugc xir 1y trong 1 gid, trong khi céc té bao HCC1806 duoc xit 1y qua
dém, & 37°C c6 5% CO,. Cac té bao duge phin giai trong dung dich dém phan giai CST
& 100 pL/18 trén d4 va chuyén vao céc dia ELISA khang phospho-Ser807/811 Rb dugc
phu trude va bit dé 1 qua dém & 4°C. Céc dia dugc rira dé loai bo cin, céc protein té bao
khong lién két va cho khang thé nhan biét Rb tdng thé vao trong 90 phut & 37°C. Sau
khi rira d8 loai bd khang thé Rb téng thé khong lién két, dé khang thé c6 nhan HRP lién
két trong 30 phut & 37°C. Sau khi rira d& loai bo khéng thé HRP khong lién két, cho tac
nhén phan Umg la chit nén Glo vao va 0 ¢6 bao vé chdng dnh sdng trong khoang thoi
gian tir 5 dén 10 phit. Céc dia dugc doc & ché d6 phat quang va cic gié tri ICso duoc

tinh toan.

Hinh 2(A) thé hién cac két qua ICso ctia hop chét cia vi du 10 va palbociclib
trong thir nghiém ELISA OVCAR3 Rb. Hinh 2(B) thé hién cac két qua ICso ctia hop
chét cua vi du 10 va palbociclib trong thtt nghiém ELISA HCC1806 Rb.

Mau khdiu

MAu khéi u Ovcar3
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Dong t& bao khdi u Ovcar3, mua cia ATCC (ATCC HTB-161™), dugc nudi chy
trong mdi tredng RPMI1640 (1x) (Gibco™ cat# 11875-093) c6 10% FBS (Gibco™ cat
# 26140-079). D& tao mAu ghép khac loai Ovear3, 5 x 106 t& bao trén mdt con chudt
dugc cdy ghép du6i da vio sudm sau bén phai cua chudt NSG (#5557-NOD.cg-
Prkdc<scid> Jackson Lab). Cac t& bao dugc tao huyén phi trong mdi trudng khong
huyét thanh 50% matrigel (Cultrex Basement Membrane Extract (BME), Trevigen’s
Basement Membrane Matrix) va 50% RPMI1640 (1x) (Gibco™ cat# 11875-093) trudc
khi c4y ghép.

Nhitng con vit ndy dugc nhém ngiu nhién 39 ngay sau khi chy ghép té bao véi
mdi nhém gdm 4 con chudt. Viée xir Iy bét dAu khi cac khdi u dat kich thude 100mm? —
190mm?. Céc hop chét thir nghiém dwoc phbi ché trong 40% Captisol va cho dung qua
dudng miéng & lidu 10 va 50 mg/kg mdi ngdy hodc & 1idu 50 mg/kg hai 14n mdt ngay &
dang huyén phi trong 14 ngay. Nhitng con vat ndy duge danh gia vao thoi gian dinh
truée. Nhitng con khong ding thude duoge cho ding dung dich méi trudng mdi ngay
hodc hai 1dn mot ngdy trong 14 ngay. Thé tich khéi u dugc xéc dinh ngay truédc khi nhém
ngau nhiéh bang thudc kep dién, va thé tich khéi u duoc tinh toan st dung cong thirc
Dai x Rong x Rong/2. Thé tich khéi u dugc x4c dinh hai 14n mot tudn bang thudce kep
dién, va thé tich khdi u dugc tinh toan theo cong thirc Dai x Rong x Rong/2. Trong lugng

nhiing con vt nay dugc ghi lai hai 1An hang tuln.

Hinh 3 thé hién muc @re ché phu thudc ndng d6 ddi véi sy phat trién ctia khéi u
(mm?) ctia hop chit ctia vi du 2 trong mAu ghép khéc loai khéi u chudét OVCAR3 ding
lidu Iwong 10mpk qua dudng miéng mdt 14n mét ngdy, 50mpk qua dudng miéng mot

14n mdt ngdy va 50mpk qua dudng miéng hai 14n mdt ngay.
M3u khbi u HCC1806
Nguén: HCC1806 (# CRL 2335, ATCC, Manassas, VA)

Dong té bao khéi u HCC1806 duge nudi cAy trong moi trudng RPMI1640 c6 bd
sung 10% huyét thanh bao thai bo (FBS - Fetal Bovine Serum). Pé tao mAu ghép khéc
loai HCC1806, 5 x 106 té bao trén mot con chudt duge cdy ghép dusi da vao suon sau

bén phai cia chudt cai NU/NU. Cac té bao dugc tao huyén phil trong moi trudng khong
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huyét thanh 50% Cultrex Basement Membrane Extract va 50% RPMI 1640 trude khi
cly ghép.

Nhitng con vét ndy dugc nhém ngiu nhién 7 ngay sau khi chy ghép té bao voi
mdi nhém gdm 13 con chudt. Viée xir 1y bit diu khi céc khdi u dat kich thudc 100 mm’
dén 170 mm?3 vao ngay 7. Céc hop chét thir nghiém dugc phdi ché trong 0,1 %Tween,
0,5% Metyl xeluloza trong nuge va cho dung qua dudng miéng & lidu luong 30, 50, va
75 mg/kg & dang huyén phti hai 14n mét ngay trong 14 ngay. Nhitng con khong ding
thudc duogc cho dung dung dich méi trudng hai 14n mét ngay trong 14 ngay. Thé tich
khéi u duge xc dinh hai 1An mot tudn bing thudc kep dién, va thé tich khdi u dugc tinh
toan theo cdng thirc Dai x Rong x Rong/2. Trong lugng nhing con vat nay dugc ghi lai

hai 14n hang tudn.

Hinh 4 thé hién muec tc ché phu thude lidu luong dbi véi su phat tridn cua khéiu
(mm?) ctia hop chét cia vi du 2 trong miu ghép khéc loai khéi u chuot HCC1806 duge
cho dung lidu lwgng 30mpk qua dudng miéng hai 14n mot ngay, S0mpk qua dudng miéng

hai 1dn m6t ngdy va 75mpk qua dudng miéng hai 14n mét ngay.

Tht ca cac cong bb va cac don patent dugc trich din trong ban md ta nay dugc
két hop toan bd vao day bing céch vién din. Ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat nay s€ thay rang mét s6 cai bién va thay dbi nhét dinh c6 thé duoc thuc

hién ma vin nam trong pham vi ctia yéu cau bao ho kém theo.
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<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Arginin dugc dé&n nhdn 5'FAM

<400> 2

Arg Arg Arg Phe Arg Pro Ala Ser Pro Leu Arg Gly Pro Pro Lys
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YEU CAU BAO HO
1. Hop chét c6 cong thirc (VI)
R4
R3
N X X
/‘k 7
HN N N (6]
R2A
RZB
\
R5A (VI)

hoac mudi dugce dung cua nd, trong dé:

R2A va R?B doc 1ap 1a H, OH hodc Ci-Cs alkyl, voi didu kién it nhit mot trong sd
R2A va R?B khong phai 1a H;

R3 13 C1-C4 floalkyl;

R*1aH;

R5A 13 SO2R7 hodc SONRER?;

R71a C;-Cs4 alkyl; va

R8vaR? ddc 1ap 1a H hodc Ci-Cs alkyl.

2. Hop chét theo diém 1 hogc mudi duge dung ctia nd, 1a hop chét c6 cong thirc (VI-A):

R4
R3
)\ Z

HN N N o

N 2A

RZB
N
RoA (VI-A).

-247-



32606

3. Hop chét theo diém 2 hoic mubi dugce dung cua nd, 1a hop chit c6 cong thic (VI-B):

R4
R3
Nl I N
)\ 7

HN N N o)

W R

R2B

N

R (VI-B).

4. Hop chét theo diém 2 hodc mubi dwoc dung ctia no, 13 hop chét c6 cong thirc (VI-C):

R4
R3
/“\ P
HN N § 6]
= \\\\\RZA
RZB
N
ROA (VI-C).

5. Hop chét theo diém bat ky trong s cac diém tir 1 dén 4 hodc mudi duge dung cia no,

trong d6 R3 12 Ci-C; floalkyl.

6. Hop chit theo diém 5 hodc mudi dugc dung cia no, trong d6 R3 13 CF2H hodc
CH.CF,H.

7. Hop chét theo diém bét ky trong s& cac diém tir 1 dén 6 hodc mudi dugce dung cla nd,

trong d6 R7 1a CHa.
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8. Hop chiét theo diém bt ky trong s cac diém tir 1 dén 7 hozc mudi dugc dung clia né,

trong d6 R® va R® doc 14p 1a H hodc CH.

9. Hop chét theo diém 3 hodc mudi duge dung ctia né, trong d6:
mot trong s6 R2A va R?8 1a OH va nhém con lai 1 CHs; hodc
mdt trong s6 R2A va R?B 13 OH va nhém con lai 13 H; hogic
mot trong s R2A va R28 13 H va nhém con lai 12 CHs;

R3 13 CF2H hoic CH,CF:H;
R*1a H;

R5A1a SO,R7; va

R’ 1a CHj.

10. Hop chét theo diém 1 hozc mubi duge dung ctia né, 1a:
(+)-6-(2,2-difloetyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d]pyrimidin-7(8 H)-on;
(-)-6-(2,2-difloetyl)-8-[(1R* ,2R*)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d]pyrimidin-7(8 H)-on;
6-(diflometyl)-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-yl]Jamino} pyrido[2,3-d] pyrimidin—7(8H)-on;
(=)-4-({6-(diflometyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl}amino)-N-metylpiperidin-1-sulfonamit;
(+)-4-({6-(diflometyl)-8-[(1R*,2R *)-2-hydroxy-2-metylxyclopentyl]-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidin-2-y1} amino)-N-metylpiperidin-1-sulfonamit;
8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-(metylsulfonyl)piperidin-4-
yl]amino}-6-(triflometyl)pyrido[2,3-d]pyrimidin-7(8H)-on;
6-(diflometyl)-8-[(1S5,2S)-2-hydroxy-2-metylxyclopentyl]-2-{[1-
(metylsulfonyl)piperidin-4-ylJamino} pyrido[2,3-d]pyrimidin-7(8 H)-on;
(-)-4-({6-(diflometyl)-8-[(1R* 2R*)-2-hydroxy-2-metylxyclopentyl]-7-ox0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl} amino)piperidin-1-sulfonamit; hodc
(H)-4-({6-(diflometyl)-8-[(1R*,2R*)-2-hydroxy-2-metylxyclopentyl]-7-0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-2-yl }amino)piperidin-1-sulfonamit.
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11. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hodc mubi duoc dung ctia
né, 1a 6-(diflometyl)-8-[(1R,2R)-2-hydroxy-2-metylxyclopentyl]-2-{[1-

(metylsulfonyl)piperidin-4-ylJamino} pyrido[2,3-d]pyrimidin-7(8 H)-on.

12. Hop chét theo diém 1113

0
H3C\ //
N/l\N/ N Yo
H (R) OH

13. Dugc phim chira hop chét theo diém bét ky trong sb cac diém tir 1 dén 12 hodc mubi

dwoc dung ctia nd, va chat mang hodc t4 duge dugce dung.
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Mirc ting sinh twong ddi (%)

Mirc ting sinh tuong dbi (%)

32606

3/5
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Thé tich khéi u (mm3)
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4/5
Hinh 3

Mirc trc ché su phét trién khéi u OvCar3
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Thé tich khéi u (mm3)
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5/5
Hinh 4

Mirc trc ché su phat trién khdi u HCC1806
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