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(57) Sang ché dé cap dén hop chit c6 cong thic I hodc chat dong phén 1ap thé,
chit hd bién, tién duoc chat hoic mubdi duoc dung ctia hop chét nay, cac hop chét
nay hitu dung dé diéu tri cac bénh ting sinh qua mirc. Hop chat ¢ cong thic I
hodc chét déng phan 1ap thé, chit hd bién, tién duoc chit hodc mudi duge dung
ctia hop chit nay 1 hitu dung dé chin doan, ngin ngira hodc diéu tri in vitro, in
situ, va in vivo cac roi loan nhu vay & cac té bao dong vat c6 vi, hodc cac tinh

trang bénh 1y ¢6 lién quan. Ngoai ra, sang ché con dé cap dén dugc pham chira

hop chit nay.
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~ Linh vue ki thuat duwoc dé cap

Sang ché d& cap dén cac hop chit ma Gc ché SHP2 va hiru dung trong diéu tri
céc bénh tiang sinh qua mitc va khdi u. Ngoai ra, sing ché con @ cap dén cac phuong
phép diéu tri bénh ung thu hodc cdc bénh tang sinh qua mirc béng cac hop chét theo

sang ché.
Tinh trang ky thuit cia sang ché

SHP2 1a protein tyrosin phosphataza (PTP) chira mién twong dong Src 2 (SH2)
duge ma hoa bdi gen PTPN11. SHP2 tham gia vao nhiéu chirc ning té bao bao gdm
tang sinh, biét hoa, duy tri chu trinh t& bao va di tra. SHP2 can thiét cho su kich hoat
hoan toan con dudng Ras/ERK1/2, thac truyén tin hidu chinh trong sinh hoc ung thu &
ha dong cta rat nhiéu tyrosin kinaza thu thé va cac yéu t6 chuyén dbi tin hidu khac.
SHP2 cfing di dugc chitng minh 13 thiic dy su truyén tin hiéu PI3K/AKT, JAK/STAT,
JNK, va NF-kB, ma ciing c6 lién quan dén cac bénh ung thu khéc nhau & ngudi. SHP2
12 mot protein sinh ung thu. Xem Frankson, Rochelle, ef al. “Therapeutic Targeting of
Oncogenic Tyrosine Phosphatases.” Cancer Research. Vol. 77, No. 21 (2017): pp. 5701-
5705. Fedele, Carmine, et al. “SHP2 Inhibition Prevents Adaptive Resistance to MEK
inhibitors in Multiple Cancer Models.” Cancer Discovery. Vol. 8, No. 10 (2018): pp.
1237-49. Nichols, Robert J., et al. “Efficacy of SHP2 phosphatase inhibition in cancers

with nucleotide-cycling oncogenic RAS, RAS-GTP dependent oncogenic BRAF and
NF1 loss.” bioRxiv 188730; doi: https://doi.org/10.1101/188730.

Do d6, cac chét @c ché phan tir nho ciia SHP2 ¢6 thé hiru dung trong diéu tri rat
nhiéu bénh ung thu, vi du nhu, u héc séc td, bénh bach cau tiy don bao & nguoi tré tudi,
u nguyén bio than kinh, bénh bach cAu dong tuy bao mén tinh c¢6 nhiém sic thé
Philadelphia dwong tinh, bénh bach ciu nguyén bao lympho cép tinh c6 nhiém séc thé
Philadelphia duong tinh, bénh bach cAu dong tiry bao cap tinh, nhém bénh ting sinh tiy
bao (nhu bénh da hdng ciu, ting tiéu ciu ban chét va xo titly nguyén phat), ung thu va,
ung thu phdi, ung thu gan, ung thw dai tryc trang, ung thu thuc quén, ung thu da day,

ung thu t& bao vay & dau va cd, u nguyén bao dém, u lympho té bao 16n bat thuc san,
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ung thu tuyén giap, khdi u spitzoid, ciing nhu u xo than kinh va hoi chimg Noonan.
Céc chit wc ché SHP2 dd dugc biét, xem vi dy, WO 2015/107493; WO
2015/107494; WO 2015/107495; WO 2016/203404; WO 2016/203405; WO
2016/203406; WO 2017/210134; WO 2017/211303; WO 2017/216706; WO
2018/013597; WO 2018/057884; WO 2018/081091; WO 2018/136264; WO
2018/136265; WO 2018/172984; va WO 2019/051469. Tuy nhién, da biét rd rang, c6
khé khan trong viéc phat trién hop chat thanh thudc dugce phé chuan. DiMasi, Joseph
A. “Success rates for new drugs entering clinical testing in the United States.” Clinical

Pharmacology & Therapeutics. Vol. 58, no. 1 (1995): pp. 1-14. Scannell, JW, Bosley J.

“When Quality Beats Quantity: Decision Theory, Drug Discovery, and the
Reproducibility ~ Crisis.” PloS ONE  11(2) (2016): e0147215.  doi:
10.1371/journal.pone.0147215.

Ban chit k§ thuit ciia sing ché

Vin ¢6 nhu cau lién tuc v& cc tac nhan didu tri méi va khac biét ma c6 thé dugce
str dung trong céc tinh trang ung thu va tang sinh qua mrc. Viéc thiét ké va phat trién
céc hop chét dugc phdm méi 12 diéu can thiét.

Cu thé hon, mot khia canh dé cap dén cac hop chét c6 cong thirc I:

R' N R3
1T
_N
LN
R2
|

hodc chit ddong phan 1ap thé, chét hd bién hodc mudi dugc dung cia chiing, trong d6 L1,
R!, R, va R3 1a nhu duoc x4c dinh trong ban mo ta nay.

Khia canh khéc dé cap dén phuong phap didu tri rdi loan ting sinh qué mirc bang
cach cho bénh nhén can diéu tri str dung luong hitu hi¢u trong diéu tri cua hop chét c6
cong thire I, hodc chét déng phéan 1ap thé, chét hd bién hoic mudi duoc dung ciia chung.
Hop chét nay co thé dugc dung don ddc hodc dugce dung dc‘A)ng thoi v6i it nhat mot hop
chét chdng ting sinh qua mitc hogdc hop chét hoéa tri liéu khac.

Khia canh khac d& cap dén phuong phép trc ché hoat tinh protein tyrosin

phosphataza SHP2 trong té bio bao gdm viéc xir 1y t& bio bing hop chét c6 cong thirc
2
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I, hodc chat ddng phan 1ap thé, chat hd bién hodc mudi duge dung ctia ching, voi luong
hitu hiéu dé lam giam hodc loai trir hoat tinh SHP2 kinaza.

Khia canh khéc dé cap dén cac phuong phép diéu tri hodc ngin ngira bénh hoic
161 loan dugc diéu chinh br?lng SHP2, bao gém budc cho dong vat cé va can diéu tri st
dung lugng hitu hiéu cia hop chét c6 cong thirc I, hodc chit dong phan 1ap thé, chit hd
bién hodc mudi dugc dung ctia chung. Vi du vé c4c bénh va rdi loan nhu vay bao gém,
nhung khong chi gidi han &, cac r6i loan ting sinh qua mtrc, nhu ung thu.

Khia canh khac d@ cép dén cac phuong phap diéu tri hodc ngin ngtra bénh ung
thu, bao gdm budc cho dong vat c6 va can diéu tri st dung lwgng hitu hiéu cua hop chét
c6 cong thuc I, hodc chét déng phan 1ap thé, chit hd bién hoic mudi duoc dung cta
chung, don doc hodc két hop v6i mot hodc nhiéu hop chét bd sung c6 cac dic tinh chéng
ung thu.

Khia canh khéc dé cap dén phuong phép diéu tri bénh ting sinh qua mirc & dong
vat ¢c6 va bao gém viéc cho dong vat c6 vi nay st dung lugng hitu hi€u trong diéu tri
ctia hop chét c¢6 cong thic I, hogdc chat ddng phan 14p thé, chét hd bién hodc mudi duoc
dung cua chung.

Khia canh khac dé cap dén viéc st dung hop chét c6 cong thirc I, hodc chét déng
phan 14p thé, chat hd bién hodc mubi dugc dung cua chung, trong san xuét thubc dé diéu
tri bénh tdng sinh qua muec.

Khia canh khac d& cap dén hop chét ¢ cong thirc I, hodc chét d?)ng phén lap thé,
chét hd bién hodc mudi dugc dung ciia hop chét nay, dé str dung trong diéu tri cac bénh
tang sinh qué muec.

Khia canh khac d& cap dén duoc phém chira hop chét c6 cong thirc I, hoic chét
ddng phan 1ap thé, chit hd bién hodc mubdi dwoc dung cia hop chit nay, va chat mang,
chét pha lodng hoic ta dugc duge dung.

Khia canh khac d& xuét cac hop chit trung gian d8 diéu ché cac hop chét c6 cong
thire I. Cac hop chat c6 cong thic nhét dinh c6 thé dugc str dung 1am céc hop chét trung
gian cho cac hgp chét c6 cong thirc khac.

Khia canh khac d& cap dén cic quy trinh diéu ché, cac phuong phap tach, va

phuong phép tinh ché cac hop chét duge md ta trong ban md ta nay.
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MG ta chi tiét sang ché

Sau day s& 12 phin mo ta chi tiét cdc phuong 4n xé4c dinh, vi du vé cac phurong
4n nay dugc minh hoa trong cac cAu tric va cong thirc kém theo. Trong khi cac phuong
4n liét ké s& dugc mé ta, cin hidu ring, cc phuong 4n nay khong duge du dinh dé giéi
han sang ché & nhitng phuong 4n nay. Trai lai, sang ché duge dy dinh bao ham tit ca
c4c phuong an thay thé, cai bién va phuong 4n twong duong, cic phuong 4n nay c6 thé
duoc bao gém trong pham vi bao hd cua sang ché nhu dugc x4c dinh trong phﬁn yéu
cAu bao hd. Ngudi c6 hiéu biét trung binh trong linh vyc nay s& nhan thay rang c6 nhiéu
phuong phap va nguyén liéu twong ty hodc twong duong véi cac phuong phap va
nguyén lidu duge md ta trong ban md ta nay, cic phuong phép va nguyén li€u nay c6
thé dugc str dung trong thuc hanh theo sang ché. Sang ché hoan toan khong gidi han &
cac phuong phap va nguyén liéu dugc mo ta. Trong truong hop mot hoac nhiéu tai liéu
két hop va céc tai liéu tuong tu 12 khac hodc trai v6i don sang ché nay, bao gdm nhung
khong chi gi6i han & c4c thuat ngit x4c dinh, viéc sir dung thuét ngft, cac k¥ thuét duoc
mo ta hodc twong tu, thi don sang ché nay s& diéu chinh.

Phan dinh nghia

Thuat ngit thuc thé sb it nhu duoc st dung trong ban md ta nay chi mot hodc
nhiéu thue thé d6; vi du, hop chat dé chi mot hogic nhidu hop chét hodc it nhat mot hop
chat. Nhu vay, cac thuat ngit “mot”, “mot hodc nhiéu”, va “it nhat mot” cé thé duoc st
dung thay ddi 14n nhau trong ban mo ta nay.

Cum tr "nhu dugc xac dinh & day" chi dinh nghia rong nhét ddi v6i mdi mot
nhém khi duge dua ra trong muc Mo ta chi tiét sang ché hodc yéu ciu bao hd rong nhét.
Trong tit ca cic phuong 4n khac duoc dua ra dudi day, cac phin tir thé ma c6 thé c6
mit trong mdi phurong 4n, va khong dugc xac dinh mot cach 16 rang, s€ gilt nguyén dinh
nghia rong nhit dugc dua ra trong myuc M0 ta chi tiét sang ché.

Nhu duge st dung trong ban md ta nay, trong cum tu chuyén tiép hodc trong
than yéu cau bao hd, cac thuét ngft "chira" va "bao gdbm" can dugc dién giai 1a c6 nghia
ma. Tic 14, cac thuat ngie can dugc hidu 13 déng nghia véi cac cum tir "cd it nhét" hodc
"bao gdm it nhat". Khi duge sir dung trong ngit canh vé quy trinh, thuét ngit "bao gom"

c6 nghia 13, quy trinh bao gdm it nhét cac budc duge dua ra, nhung c6 thé bao gom céc

4
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bude bd sung. Khi duge st dung trong ngit canh v& hop chét hodc ché pham, thuat ngft
"chira" c6 nghia ring, hop chat hodc ché pham bao gdm it nhét cac déu hiéu hogc thanh
phan duge dua ra, nhung cling ¢6 thé bao gdm cac du hiéu hogc thanh phan bd sung.
Ngoai ra, c4c tir "bao gom," "odm ca," va "gdm c6” khi duge st dung trong ban mo ta
va trong phén yéu cu bao ho duoc dy dinh dé chi o sy c6 mit cua cac dau hiéu, sb
nguyén, thanh phé“m, hoidc cac budc duge néu, nhung ching khong loai trir su ¢6 mat
hodc su bd sung thém mat hodc nhiéu d4u hiéu, s6 nguyén, thanh phﬁn, budc, hodc cac
nhém khéc cua chung.

Thuét ngit "doc 1ap" dugc st dung ¢ day dé chi rdng, tham bién dugc 4p dung
trong mot tinh hudng bat ky khong lién quan dén su c6 miat hodc khong c6 mit ciia tham
bién c6 cuing dinh nghia hodc c6 dinh nghia khac trong ciing hop chét. Do d6, trong hop
chét trong d6 R" xuét hién hai 1an va dugc xéc dinh 12 "ddc 1ap 1a cacbon hodc nito", ca
hai R" ¢6 thé 14 cacbon, ca hai R" ¢6 thé 14 nito, hodc mot R" ¢6 thé 1a cacbon va gde
con lai 1a nito.

Khi tham bién bat ky (vi du, R}, R*, Ar, X1 hogc Het) xuAt hién nhiéu hon mot
l4n trong géc hodc cong thirc bat ky minh hoa va m6 ta cac hgp chét duoc st dung hodc
duoc yéu cau bao ho trong sang ché, thi dinh nghia cia tham bién nay & mdi 1an xuat
hién ddc 14p v6i dinh nghia ctia né & moi 14n xuét hién khac. Tuong tu, t6 hop ctia cac
phan tir thé va/hodc c4c tham bién chi c6 thé dugc phép néu nhu cac hop chét nhu vay
dan dén cac hop chat 6n dinh.

Thuét ngit “tlly ¥ hodc “mét cach tiy ¥ nhu duge sit dung trong ban mo ta nay
¢6 nghia rang, su kién hodc tinh hudng moé ta sau d6 c6 thé xdy ra, nhung khong nhét
thiét phai x4y ra va sy mo ta nhu vdy bao gdm céc trudng hop trong d6 sy kién hodc
tinh hudng x4y ra va céc trudng hgp trong d6 su kién hogc tinh hubng khéng xay ra. Vi
du, “dugc thé thy y” c6 nghia rang, gbc dugc thé ty v ¢6 thé két hop hydro hoic phan
tir thé.

Thuat ngit "khoang" dugc su dung ¢ day c6 nghia la xép xi, trong khoang,
khoang chimg, hogc xung quanh. Khi thuat ngit "khoang" dugc sir dung két hop véi
khoang s6 liéu thi n6 bién dbi khoang do bing cach md rong t6i cac bién trén va dudi
c4c gié tri s6 dugc néu. N6i chung, thuét ngft "khoang" dugc st dung & day dé 1am thay
dbi gia tri bang s trén va dudi gid tri da néu véi phuong sai 20%.

5
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Nhu duge st dung & day, viéc vién din mot khoang bang s6 ddi v6i mot tham
bién dugc du dinh chuyén tai ring, sang ché c6 thé dugc thuc hanh véi tham bién bang
bét ky gia tri ndo trong sd cic gié tri nim trong khoang. Do d6, ddi v6i mot tham bién
ma vén né 12 riéng biét, tham bién nay c6 thé bang gia tri s6 nguyén bat ky trong khoang
bang sb, bao gdm cac diém dAu mut cua khoang nay. Tuong tu, ddi v6i mot tham bién
ma vén né 12 lién tuc, tham bién nay c6 thé bing gia tri thuc bét ky ciia khoang bang sd,
bao gdm ca cac diém dau mut cia khoang nay. Pé lam vi du, mot tham bién ma duoc
mo ta 1 c6 céc gia tri ndm gitta 0 va 2, ¢6 thd 12 0, 1 hodc 2 dbi véi cac tham bién ma
vén da 13 riéng biét, va c6 thé 12 0,0, 0,1, 0,01, 0,001, hogc gié tri thuc bat ky khac dbi
v6i cac tham bién ma vén d4 12 lién tuc.

Céc hop chét c6 cong thire T thé hién tinh chét hd bién. C4c hop chét hé bién c6
thé tdn tai & dang hai hodc nhidu loai c6 thé chuyén dbi 1An nhau. C4c chat hd bién di
bién proton (prototropic tautomer) xuét phat tir sw di chuyén nguyén ti hydro lién két
cOng hoéa tri gitta hai nguyén tir. Cac chit hd bién thudng ton tai & trang thi can bing
va cac nd luc tach cac chat hd bién riéng biét thuong tao ra hdn hgp ma cac dic tinh héa
hoc va vt Iy ctia né phit hop v6i hdn hop cta céc hop chét. Vi tri can bang phu thudc
vao cac dac diém héa hoc bén trong phan tir. Vi duy, & nhiéu aldehyt va keton béo, nhu
axetaldehyt, dang keto chiém wu thé; trong khi & cac phenol, dang enol chiém uu thé.
Céc chat hd bién di bién proton phd bién bao gbm céc chat hd bién keto/enol
(-C(=0)-CHz- <> -C(-OH)=CH-), amit/axit imidic (-C(=0)-NH- <> -C(-OH)=N-) va
amidin (-C(=NR)-NH- <> -C(-NHR)=N-). Hai loai néu sau la dic biét phd bién & cac
vong heteroaryl va di vong, va sang ché bao ham tét ca cac dang hd bién cta cac hop
chét.

Ngudi ¢6 hidu biét trung binh vé linh vuc nay sé hiu ring, mot sd hop chét co
cong thc I ¢ thé chtra mot hodc nhiéu tAm bét dbi va do d6, ton tai & hai hodc nhiéu
dang ddng phan 1ap thé. C4c dang triét quang cua cac chét dong phan nay, céc chit déng
phan riéng biét va cac hdn hgp duge lam gidu mot chét ddng phan ddi anh, cling nhu
cac chit ddng phan khong dbi quang khi ¢6 hai tim bét ddi, va cac hon hop duge lam
gidu mot phan bang céc chét ddng phan khong dbi quang cu thé déu nam trong pham vi
bao ho cua sang ché. Sang ché bao gbm tét ca cac chét dong phan 1ap thé riéng biét (vi

du, c4c chét ddng phan ddi anh), cac hdn hop triét quang hodc cac hdn hop tach mot
6
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phé“m cua cac hogp chét c6 cong thic I va néu thich hop, cac dang hd bién riéng biét cua
chung.

Céc hop chét c6 cong thire I ¢6 thé chtta tdm bazo va cac mubi cong axit thich
hop dugc tao ra tir cac axit ma tao mudi khéng doc. Vi du vé mubi cta axit vo co bao
gém hydroclorua, hydrobromua, hydroiodua, clorua, bromua, iodua, sulfat, bisulfat,
nitrat, phosphat, va hydro phosphat. Vi du vé mubi ctia axit hitu co bao gdm cac mudi
axetat, fumarat, pamoat, aspartat, besylat, cacbonat, bicacbonat, camsylat, D va L-lactat,
D va L-tartrat, esylat, mesylat, malonat, orotat, gluxeptat, metylsulfat, stearat,
glucuronat, 2-napsylat, tosylat, hibenzat, nicotinat, isethionat, malat, maleat, Xitrat,
gluconat, suxinat, sacarat, benzoat, esylat, va pamoat. V& cac mudi thich hop, xem trong
Berge, Stephen M., e al. “Pharmaceutical salts.” J. Pharm. Sci. Vol. 66, No. 1 (1977):
1-19, va tai liéu Paulekuhn, G. Steffen, et al. “Trends in Active Pharmaceutical
Ingredient Salt Selection based on Analysis of the Orange Book Database.” J. Med.
Chem. Vol. 50, No. 26 (2007): 6665-6672.

Céc thuat ngir ky thuat va khoa hoc st dung & day c6 nghia nhu thong thudong
dugc hiéu béi mot nguoi c6 hidu biét trung binh trong linh vuc cua sang ché, trir khi
duoc x4c dinh theo cach khac. O day c6 tham khao t6i cac phuong phép luan va tai ligu
khac nhau d4 biét ddi v6i ngudi c6 hidu biét trung binh trong linh vyc. Tai liéu tham
khao chuin dua ra cac nguyén ly chung vé dugc 1y hoc bao gém Hardman, Joel Griffith,
et al. Goodman & Gilman's The Pharmacological Basis of Therapeutics. New York:
McGraw-Hill Professional, 2001. Nguyén lidu khoi dau va chét phan tmg dugc st dung
trong diéu ché cac hop chét nay thudng c6 ban tir c4c nha cung cap thuong mai, nhu
Sigma-Aldrich (St. Louis, MO), hoc dugc didu ché bang phuong phap da biét dbi voi
ngudi ¢6 hiéu biét trung binh trong linh vuc ndy theo cic quy trinh dugc néu trong cac
tai liéu tham khao. Nguyén liéu, chit phan ung va yéu td tuong tu dugc tham chiéu
trong phdn mo ta va phan vi dy sau day c6 thé thu dugc tir cac ngudn thuong mai, trir
khi dugc néu rd theo cach khac. Cac quy trinh tbng hop chung da dugc mo ta trong cac
tai liu chuyén luan, nhu Louis F. Fieser va Mary Fieser, Reagents for Organic
Synthesis. v. 1-23, New York: Wiley 1967-2006 ed. (cfing c6 thong qua Wiley
InterScience®  website); LaRock, Richard C., Comprehensive Organic

Transformations: A Guide to Functional Group Preparations. New York: Wiley-VCH,
7
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1999; B. Trost and I. Fleming, eds. Comprehensive Organic Synthesis. v. 1-9, Oxford:
Pergamon 1991; A. R. Katritzky and C. W. Rees, eds. Comprehensive Heterocyclic
Chemistry. Oxford: Pergamon 1984; A. R. Katritzky and C. W. Rees, eds.
Comprehensive Heterocyclic Chemistry II. Oxford: Pergamon 1996; va Paquette, Leo
A., ed. Organic Reactions. v. 1-40, New York: Wiley & Sons 1991; va nguoi ¢6 hiéu
biét trung binh trong linh vuc nay da biét ro.

Thuét ngit "alkyl" bao gdm cic gbc mach thing hoic mach nhanh cua cac nguyén
tir cacbon. Mot s6 gbc alkyl da dugc viét tat, vi du, metyl (“Me”), etyl (“Et”), propyl
(“Pr”) va butyl (“Bu”), va céc thut ngit viét tét khac duoc str dung dé chi cac chat dong
phan cu thé cta hop chat, vi du, 1-propyl hodc n-propyl (“n-Pr”), 2-propyl hodc
isopropyl (“i-Pr”), 1-butyl hodc n-butyl (“n-Bu”), 2-metyl-1-propyl hodc isobutyl (“i-
Bu”), 1-metylpropyl hogic s-butyl (“s-Bu”), 1,1-dimetyletyl hodc #-butyl (“-Bu”) va
tuong tu. Céac thuat ngit viét tit d6i khi duge st dung clng véi cac thudt ngit viét tat
nguyén té va cac ciu triic héa hoc, vi du, metanol (“MeOH”) hodc etanol (“EtOH”).
Theo mdt s6 phuong 4n, alkyl 1a Ci.10 alkyl. Theo mot s6 phuong 4n, alkyl 1a C1.s alkyl.

Céc thuat ngft viét tat bb sung dugc st dung trong don nay co6 thé bao gdm, vi
du, benzyl (“Bn”), phenyl (“Ph”), axetat (“Ac”) va mesylat (“Ms”).

Thuét ngit “BOC” hodc “boc” hodc “Boc” c6 nghia la nhom bao vé tert-
butyloxycarbonyl.

Thuét ngtt "alkenyl" va "alkynyl" cling bao gdm céc gbc mach thang hodc mach
nhanh cua cac nguyén tir cacbon.

Thuét ngit "alkoxy", nhu dugc sit dung trong ban mo td nay, c6 nghia la phan tir
thé alkyl dugc gin qua nguyén tir oxy. Vi du khong gi6i han bao gdm metoxy, etoxy,
propoxy, butoxy, pentoxy, va hexyloxy.

Thuét ngft “hai vong”, nhu dugc st dung trong ban mo ta nay, c6 nghia la nhom
hydrocarbon hai vong, héa tri mot chira tir sau dén mudi nguyén tir cacbon trong d6 hai
vong dugc ngung tu v6i nhau, ngung tu spiro véi nhau hodc tao thanh chu trac lién két
cAu. Khi duoc str dung dé bién d6i di vong hodc heteroaryl, nhém di vong c6 thé chtra
mot dén bdn nguyén ti khéc loai duge chon tir nhém bao gdm nito, oxy va luu huynh.

Thuét ngit "xycloalkyl", nhw dugc sir dung trong ban md td nay, ¢6 nghia la nhém

hydrocarbon mach vong héa tri mot c6 cong thirc -CoH(2x-1) chira it nhét ba nguyén tir
8
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cacbon. Vi du khong gi6éi han bao gém xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl.

Thuat ngft "aryl”, nhu duge s dung trong ban mo ta nay, cé nghia la phenyl
hodac naphtalenyl.

Céc thuat ngit “di vong” va “thudc di vong” c6 nghia la vong c6 bbn dén bay
canh, no hodc mot phﬁn khong no chira mot, hai hodc ba nguyén tir khac loai dugc chon
tir nhém bao gdm O, N, S, S(=0) va S(=0)2. Trong mdt sb tinh hudng nhét dinh, cac
thuét nglr nay co thé dugc gigi han thém mdt cach cy thé, nhu “di vong nim dén sau
canh” chi bao gdm céc vong nim va sau canh.

Thuét ngit “heteroaryl” c6 nghia la cac vong thom nam dén sau canh chtra mot,
hai, ba hodc bdn nguyén tir khéc loai duge chon tir nhém gém 0O, N va S. Trong mot sb
tinh huéng nhét dinh, cac thuat ngit ndy c6 thé duoc gidi han thém mot cach cu thé, nhu
heteroaryl ndm dén sau canh, trong d6 heteroaryl chita m¢t hogdc hai nguyén tir khac
loai nito. Nhu da biét dbi véi ngudi c6 hiéu biét trung binh trong linh vuc, vong
heteroaryl co it déc tinh thom hon cac phan d6i ngugc hoan toan cacbon ctia chiing. Do
d6, dbi v6i cac muc dich cua sang ché, nhém heteroaryl chi cin c¢6 muc dd dic tinh
thom nhét dinh. Nhém heteroaryl nhu vay c6 thé duoc gan thong qua nguyén tir cacbon
trén vong hosc, néu héa tri cho phép, thong qua nguyén tl nito trén vong.

Thuét ngit “halogen” dugc sir dung trong ban md ta nay dé chi flo, clo, brom
hodc iot.

Lién két duogc vé trong hé vong (trai ngugc véi két ndi ¢ dinh riéng biét) chi ra

rang, lién két ndy c6 thé duoc gin véi nguyén tir vong thich hop bét ky. Duong gon

song (}1/) ngang qua lién két chi ra diém gén két.

Thuat ngt "didu tri" hodc “viéc diéu tri” duogc dung dé chi phép diéu tri, du
phong, 1am giam nhe hodc ngén ngira. Cac két qua 1am sang c6 loi hodc mong mudn
bao gdm, nhung khong chi gii han ¢, 1am thuyén giam céc triéu ching, giam bt murc
do bénh, tinh trang bénh dugc on dinh (tac 13, khong x4u di), tri hodn hodc lam chim
su tién trién cia bénh, cai thién hodc lam giam nhe tinh trang bénh, va lam thuyén giam
(mot phﬁn hodc toan bg), co thé ho#c khong thé phat hién dugc. "Viéc diéu tri" cling c6

thé c6 nghia 1a kéo dai sy song hon so véi thoi gian song duge mong doi néu khong

9
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duoc diéu tri. i twong cAn didu tri bao gdbm dbi tuong da méc tinh trang hodc rdi loan,
cling nhu d6i twong c6 xu huéng phat trién tinh trang hodc r6i loan hogc d6i tuong trong
d6 tinh trang hodc r6i loan can duoc ngin ngira.

Cum tir “lugng hitu hiéu trong diéu tri” hoic “luong hitu hiéu” nghia la lugng
hop chit dugc mo ta & day khi duoc st dung cho dong vat c6 vu cAn diéu tri, da dé (i)
diéu tri hodc ngin ngira bénh, tinh trang bénh 1y, hodc r6i loan cu thé, (ii) 1am giam, 1am
thuyén giam, hodc loai trlr mot hodc nhiéu triéu ching ctia bénh, tinh trang, hodc r6i
loan cu thé, hoic (iii) ngan nglra hodc lam chdm sy khoi phat ciia mot hodc nhiéu triéu
ching cta bénh, tinh trang, hodc 16i loan cu thé duge mo ta & day. Luong hop chit ma
twong Gng véi lugng nhu vay s€ thay d6i tiry thudc vao cac yéu t6 nhu hop chét cu thé,
tinh trang bénh va mtrc d§ nghiém trong cua bénh, tinh déng nhét (vi du, cin ning) cta
dong vat cé vu can diéu tri, nhung tuy nhién c6 thé duoc x4c dinh thong thuong bai
ngudi ¢b hiéu biét trung binh trong linh vyc nay.

Céc thuat ngft "bénh ung thu” va "c¢ tinh chét ung thu” dé chi hogc md ta tinh
trang sinh ly & dong vat c6 vi ma thudng dic trung boi sy phat trién té bao bat thuong
hodc khdng dugc didu hoa. "Khdi u" bao gdm maot hodc nhiéu té bao ung thu. Vi du vé
bénh ung thu bao gdm, nhung khong chi gidi han &, caxinom, u lympho, u nguyén bao,
sarcom, va bénh bach cau hodc u lympho 4c tinh. Cac vi du cu thé hon vé cc bénh ung
thu nhu vay bao gdm ung thu té bao vay (vi dy, ung thu té bao vay biéu md), ung thu
phdi bao gdm ung thu phdi té bao nho, ung thu phdi khong phai té bao nho ("NSCLC"),
caxinom tuyén & phdi va caxinom véy & phdi, ung the mang bung, ung thu té bao gan,
ung thu da day hodc bung bao gdm ung thu da day rudt, ung thu tuy, u nguyén bao than
kinh dém, ung thu ¢b tir cung, ung thu budng trimg, ung thu gan, ung thu bang quang,
u gan, ung thu v, ung thu dai trang, ung thu tryc trang, ung thu dai truc trang, caxinom
mang trong t&r cung hodc tir cung, caxinom tuyén nude bot, ung thu than hodc cét, ung
thu tuyén tién liét, ung thu Am hd, ung thu tuyén gidp, caxinom gan, caxinom hiu mén,
caxinom duong vét, ung thu da, bao gdm u héc td, cling nhu ung thu dAu va cb.

Cum tir "dugc dung" chira ré’mg, chét hodc ché phém 1a twong thich vé mit hoa
hoc va/hodc doc hoc, véi cac thanh phan khéc bao gSm dang bao ché, vi/hodc dong vat
¢6 vi duge diéu tri béng chét hodc ché phém nay.

Cum tir "mudi duoc dung" nhu duogc sir dung trong ban mo ta nay, dé chi mudi
! ; L G L Yy
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hitu co hodc v6 co dugce dung cua hop chét duoc mo ta & day.

Céc hop chét duge mo ta & day cling bao gdm cac mudi khac cua hop chét nhu
viy ma khong nhét thiét 1a cac mudi duge dung, va 6 thé hitu ich 1am céc hop chét
trung gian dé diéu ché va/hoic tinh ché cac hop chat duge mo ta & day va/hodc dé tach
cac chit ddng phan ddi anh cia cac hop chit dwge md ta & day.

Thuét ngit "dong vat c6 vi" nghia 1 dong vat mau néng c6 hodc c6 nguy co phat
trién bénh duoc mo ta & day va bao gém, nhung khong gidi han ¢, chudt lang, cho, meo,
chudt céng, chudt nhét, chudt déng, va déng vat linh trudng, bao gém nguoi.

Céc chét tc ché SHP2

Sang ché @& xuét cac hop chit, va dugc phdm chira hop chit nay hitu dung tiém
nang trong diu tri bénh, tinh trang va/hodc rdi loan duge didu chinh bﬁng SHP2.

Sang ché @& cap dén nhém méi cua cac hop chét triazin. Sang ché con d& cap
dén viéc diéu ché cac hop chat néu trén va céc hop chét trung gian dugc st dung trong
viée didu ché nay, cac ché phdm chita cac hop chét nay va viéc sir dung cac hgp chat
nay bao gom viéc diéu tri cac bénh ting sinh qua mrc va khéi u, nhu ung thu.

Theo mdt phuong 4n, sang ché dé xuét cac hop chét c6 cong thirc I:

R N R3
1T
_N
LN
R2
|

hodc chét ddng phan 1ap thé, chat hd bién, hodc mudi dugc dung ciia hop chit nay, trong
do:

L1 duge chon tir lién két truc tiép, S, CHz, O, NH va Se;

R! dugc chon tir hydro va metyl;

R? duoc chon tir (a) phenyl, (b) heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl
nay chira mot dén bén nguyén tir khéc loai dwoc chon tlir nhém bao gbm nito, oxy va
Iuu huynh, trong d6 mdt nguyén tir khac loai la nito ¢ thé dugc thé bing oxy dé tao
thanh oxit, (c¢) xycloalkyl hai vong c6 8 dén 10 canh, (d) aryl hai vong c6 10 canh, (e)
di vong hai vong ¢6 9 dén 10 canh trong d6 di vong nay chira mot dén ba nguyén tir

khac loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, va (f) heteroaryl hai vong
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¢6 9 dén 10 canh trong d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khéc loai
dwoc chon tir nhém bao gém nito, oxy va luu huynh, trong d6 phenyl, heteroaryl,
xycloalkyl hai vong, aryl hai vong, di vong hai vong va heteroaryl hai vong nay tuy y
dugc thé bang mot hoic nhiéu nhém duoc chon tir nhém bao gdm halogen, xyano, oxo,
C1-Cs alkyl thy ¥ dugce thé bang 1 dén 3 nhém dugc chon tir halogen, xyano va OH, Cs-
Cs xycloalkyl, C1-Cs alkoxy tuy y dugc thé bang 1 dén 3 nhém dugc chon tir halogen,
xyano va OH, NHR?, va di vong c¢6 3 dén 6 canh tlly ¥ dugc thé bang 1 dén 3 nhom
duoc chon tir halogen, xyano va OH, trong d6 di vong nay chira mot hodc hai nguyén
tir khac loai duoc chon tir nito, oxy va luu huynh;

R3 dugc chon tir nhém gom:

X913 CR hoic O,

X! 1a CH, hoic O, trong d6 chi mot trong s6 X'® va X' ¢6 thé 1a O;

R* vaR> ddc 1ap dugc chon tir hydro va Ci1-Cs alkyl;

R duge chon tir nhém bao gdm hydro, OH va C1-Cs alkyl tiry y duoc thé bang
nhém OH, hoéc

R® va R? ciing v6i cac nguyén tir ma chiing lién két tao thanh aryl ¢6 6 canh hodc
heteroaryl ¢6 5 dén 6 canh, trong d6 heteroaryl nay chira 1 hodc 2 nguyén tir khac loai
duge chon tlr nito, oxy va Iuu huynh, trong d6 aryl va heteroaryl nay tuy y dugc thé
béng 1 hodc 2 nhém duge chon tir nhém bao gém halogen, xyano, C1-Cs alkyl va C;-
Cs alkoxy;

R7 vaR? 1a hydro, hodc

R7 va R® cling véi cée nguyén tir ma ching lién két tao thanh cau etyl sao cho R
la vong hai vong aza;

R* 1a hydro hodc doteri;

x la 1 hoac 2;

12
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y 1a 0 hodc 1; va

R? 14 hydro hodc C1-Cq alkyl tuy y dugc thé bing 1 dén 3 nhém dugc chon tir
OH, metoxy, halogen va xyano.

Theo phwong 4n nhat dinh, sang ché @& xudt cac hop chat c6 cong thuc I, hodc
chét ddng phan lap thé, chét hd bién, hoic mubi duoc dung ciia né, trong do:

L1 duoc chon tir lién két tryc tiép, S, CHz, O, NH va Se;

R! duoc chon tir hydro va metyl;

R2 duoc chon tir (a) phenyl tity ¥ duge thé biang mot hogc hai nhdém halogen; (b)
heteroaryl c6 5 dén 6 canh trong d6 heteroaryl nay chira mot dén bdn nguyén tir khac
loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, trong d6 heteroaryl nay tuy y
dugc thé bang mot hodc hai phﬁn ttr thé duoc chon tir halogen, C1-Cs alkyl tuy y dugc
thé bang 1 dén 3 nhém halogen, C3-Cs xycloalkyl, Ci-Cs alkoxy, NHR?, va di vong c6
3 dén 6 canh tuy y duogc thé béng nhém OH, trong d6 di vong nay chira mot hodc hai
nguyén tir khic loai dugc chon tir nito va oxy; (c) xycloalkyl hai vong c6 8 dén 10 canh
mdt phan khong no; (d) di vong hai vong c6 9 dén 10 canh mot phan khong no, trong
do6 di vong nay chira mot dén ba nguyén tir khic loai dugc chon tir nito, oxy va luu
huynh, trong d6 di vong nay tuy y dugc thé bang mot dén ba nhém dugc chon tir halogen
va oxo; (e) heteroaryl hai vong c6 9 dén 10 canh trong d6 heteroaryl hai vong nay chura
mot dén ba nguyén tir khac loai duge chon tir nhém bao gdm nito, oxy va luu huynh,
trong d6 heteroaryl hai vong nay tuy y duoc thé bang 1 dén 3 nhém dugc chon tir
halogen va C;-Cs alkyl;

R3>  duoc chon tir nhém gom:

X109 13 CR?® hoic O,
X! 14 CH; hodc O, trong d6 chi mét trong s6 X' va X! ¢6 thé 1a O;
R* va R d@oc 1ap dugc chon tir hydro va Ci-Cs alkyl;

13
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R® duoc chon tir nhém bao gdm hydro, OH va C;-C;s alkyl tity ¥ dugce thé bang
nhém OH, hodc

R® va R’ ciing véi cac nguyén tir ma ching lién két tao thanh aryl c6 6 canh hoic
heteroaryl ¢6 5 dén 6 canh, trong d6 heteroaryl nay chira 1 hodc 2 nguyén tir khéc loai
duoc chon tir nito, oxy va luu huynh, trong d6 aryl va heteroaryl nay tay y duge thé
bang 1 hozc 2 nhém dugce chon tir nhém bao gbm halogen, xyano, C-Cs alkyl va Ci-
Cs alkoxy;

R7 va R? 13 hydro, hodc

R7 va R® ciing v6i céc nguyén tir ma ching lién két tao thanh cau etyl sao cho R?
la vong hai vong aza;

R* 13 hydro hodc doteri;

x 1a 1 hodc 2;

y 12 0 hoac 1; va

R 1a hydro hodc Ci-C4 alkyl tuy y dugc thé bang 1 dén 3 nhém dugc chon tur

OH va xyano.

Theo phuong an nhét dinh, sang ché dé xuét cac hop chét c6 cong thuc I, hoic
chét ddng phan lap thé, chét hd bién, hoic mubi dugc dung cia né, trong do:

L1 dugc chon tir lién két truc tiép, S, CHa, O, va NH;

R! 13 hydro;

R? duoc chon tir (a) phenyl tiy y dugc thé bang mot hodc hai nhém halogen; (b)
heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chira mét nguyén tir khac loai nito,
trong d6 heteroaryl nay tuy y dugc thé bang mot hodc hai phan tir thé dugc chon tur
halogen, Ci-C; alkyl tuy y duoc thé bang 1 dén 3 nhém halogen, C3 xycloalkyl, Ci-Cs
alkoxy, NHR?, va di vong 6 canh tuy y dugc thé bang nhém OH, trong d6 di vong nay
chira mdt hodc hai nguyén tir khac loai duge chon tir nito va oxy; (c) xycloalkyl hai
vong ¢6 8 dén 10 canh mot phan khong no; (d) di vong hai vong 9 canh mét phan khong
no, trong d6 di vong nay chira hai hodc ba nguyén tir khac loai nito, trong d6 di vong
nay ty ¥y dugc thé bang mot dén ba nhém dugc chon tir halogen va oxo; va (e)
heteroaryl hai vong c¢6 9 dén 10 canh trong d6 heteroaryl hai vong nay chira mot dén ba
nguyén tir khac loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, trong d6

heteroaryl hai vong nay tuy y dugc thé bang mot nhém dugce chon tir halogen va C1-Cs
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alkyl;

R3  duogc chon tir nhém gdm:

X% 14 CR’ hoic O,

X! 14 CH, hoic O, trong d6 chi mot trong sé X0 va X'! ¢ thé 12 O;

R* va R’ ddc 14p duoc chon tir hydro va metyl;

R® 1a metyl, hodc

R¢ va R® cung véi cac nguyén tir ma ching lién két tao thanh aryl 6 canh hogc
heteroaryl ¢6 5 dén 6 canh, trong d6 heteroaryl nay chia 1 dén 2 nguyén tir khac loai
duoc chon tir nito va luu huynh, trong d6 aryl va heteroaryl nay tuy y dugc thé bang 1
hodc 2 nhém dugce chon tir nhém bao gdm halogen, metyl, metoxy va xyano;

R’ va R? 12 hydro, hodc

R’ va R® cling véi céc nguyén tir ma chung lién két tao thanh cau etyl sao cho R
la vong hai vong aza;

R* 1a hydro hodc doteri;

X br?mg 1 hodc 2; va

R? 14 hydro hodc Ci-C4 alkyl tuy y duoc thé bang mot nhém dugc chon tr OH

va xyano.

Theo phuong an nhét dinh, sang ché dé xuét cac hop chét c6 cong thirc I, hodc
chat ddng phén 1ap thé, chit hd bién, hodc mubi dugc dung ciia nd, trong do:

L; duoc chon tir lién két truc tiép, S, CHz, O hodc NH;

R! dugc chon tir hydro va metyl;

R? dugc chon tir phenyl, heteroaryl c6 5 dén 6 canh trong d6 heteroaryl nay chta
mot dén bdn nguyén tir khac loai dwge chon tir nhém bao gdm nito, oxy va luu huynh,
aryl hai vong c6 10 canh, va heteroaryl hai vong c6 9 dén 10 canh trong d6 heteroaryl
hai vong nay chita mot dén ba nguyén tir khac loai dugc chon tir nhém bao gdm nito,

15
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oxy va luu huynh,

trong d6 phenyl, heteroaryl, aryl hai vong va heteroaryl hai vong tuy y duge thé
bing mdt hodc nhiéu nhém duge chon tir nhém gdm halogen, xyano, C1-C3 alkyl tiy y
duoc thé biang halogen, xyano hodc OH, -O(C1-Cs alkyl) tuiy y duoc thé bang halogen,
xyano hodc OH, NHR?, va di vong c6 3 dén 6 canh tuy ¥ duoc thé bang halogen, xyano
hodc OH, trong d6 di vong nay chira mt hodc hai nguyén tir khéc loai duge chon tir
nito, oxy va luu huynh;

R3  duogc chon tir nhém gdm:

4R°RN R6
()
R/ y x10
R  “4RSRN
kN )y (g3
N
R8 , va "%. ;
X1913 CR? hoic O;

R* va R’ doc 1ap duoc chon tir hydro va metyl;

R¢ duoc chon tir nhém bao gdm hydro, metyl, OH va CH2OH;

R7 vaR®1a hydro, hodc

R’ va R® ciing v6i céc nguyén tir ma ching lién két tao thanh cau etyl sao cho R®
la vong hai vong aza;

R® 12 hydro, hodc

R® vaR? cling v&i cac nguyén tir ma ching lién két tao thanh aryl 6 canh;

R? 14 hydro hodc Ci1-Cs alkyl tuy y duoc thé bang OH, metoxy, halogen hodc
Xyano;

X 12‘1‘1 hoac 2;

y 1a 0 hodc 1; va

z 1a 1 hodc 2.

Theo cc phuong 4n nhét dinh:
L1 dugc chon tir lién két truc tiép hoac S;

R! dugc chon tir hydro va metyl;
16
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R2 duge chon tir phenyl tily y duge thé bing halogen, heteroaryl ¢6 5 dén 6 canh
trong d6 heteroaryl nay chira mot dén b6n nguyén tir khac loai dugc chon tir nhém bao
gbm nito, oxy va luu huynh, trong d6 heteroaryl nay tiry y duoc thé bang mdt hodc hai
phin tir thé duge chon tir halogen, metyl va NHa, va heteroaryl hai vong ¢6 9 dén 10
canh trong do6 heteroaryl hai vong nay chira mot dén ba nguyén tir khac loai duge chon

tr nhém bao gdm nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay tiry y dugc

thé bang halogen;
R3  duoc chon ti nhém gdm:
R6
NR*R® 0
NR*R® 7 “R°RN
R’ R R®
R6
=N %"
N
R8 b R8 5 % b Vé’
R6
Rg
“R°RN
N
“fn, :
R* va R’ 1a hydro;

RS duoc chon tir hydro va metyl, hodc

R® va R’ cling v6i cac nguyén tr ma ching lién két tao thanh aryl 6 canh;

R7 va R? 14 hydro, hodc

R’ va R® cling véi cac nguyén tir ma chuing lién két tao thanh cau etyl sao cho R?
la vong hai vong aza;

R? 14 hydro.

Theo phuong 4n khéc, cac hop chit c6 cong thire I hodc chét ddng phan lap thé

hodc mudi duge dung cta cac hgp chat nay dugce dé xuat.
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Theo phuong 4n khac, céc hop chét c6 cong thire T hodc chét hd bién hodc mubi
duoc dung cua céc hop chit nay duge dé xuat.

Theo phuong an khéc, cac hop chit c6 cong thirc T hodc chat ddng phén 13p thé
hoiic chat hd bién cta cac hop chét nay duge dé xuat.

Theo phuong an khéc, cac hop chit c6 cong thirc I hodc chit ddng phén 1ap thé
cta cac hop chét nay dugc dé Xuét.

Theo phuong an khéc, cac hop chét c6 cong thirc I hodic chit hd bién cua cac hop
chét nay dugc dé Xuat.

Theo phuong an khéc, cac hgp chét ¢ cong thirc I hodc mubi dugc dung ciia cic
hop chét nay dugc @& XUAt.

Theo céc phuong 4n nhét dinh, L1 dwgc chon tir lign két truc tiép, S, CHz, O, NH
hodc Se. Theo cac phuong an nhét dinh, L1 dugc chon tir lién két truc tiép va S. Theo
cac phuong an nhét dinh, L1 duoc chon tir S, CH», O hodc NH. Theo céc phuong an
nhét dinh, L; 14 lién két truc tiép. Theo cic phuong 4n nhét dinh, Ly 1a S. Theo céc
phuong 4n nhét dinh, L 12 selen (Se).

Theo cc phuong 4n nhét dinh, L1 dugc chon tir lién két tryc tiép, S, CHz, O hodc
NH. Theo cac phuong an nhét dinh, L1 dugc chon tir lién két truc tiép va S. Theo céc
phuong an nhét dinh, L; dugc chon tir S, CHz, O hodac NH. Theo cac phuong 4n nhét
dinh, L1 12 lién két truc tiép. Theo cac phuong 4n nhat dinh, L1 13 S.

Theo cac phwong 4n nhét dinh, R! dugc chon tir hydro va metyl. Theo phuong
4n nhét dinh, R! 12 hydro. Theo c4c phuong 4n nhat dinh, R' 12 metyl. Theo phuong an
duoc uu tién, R! 14 hydro.

Theo cac phuong an nhét dinh, R? dugc chon tir (a) phenyl, (b) heteroaryl ¢ 5
dén 6 canh trong d6 heteroaryl nay chira mot dén bdn nguyén tur khac loai dugc chon tir
nhém bao goém nito, oxy va luu huynh, trong d6 mot nguyén tir khac loai 1a nito ¢6 thé
dugc thé béng Xy dé tao thanh oxit, (c) xycloalkyl hai vong c6 8 dén 10 canh, (d) aryl
hai vong ¢6 10 canh, (e) di vong hai vong ¢6 9 dén 10 canh trong d6 di vong nay chira
mot dén ba nguyén tir khac loai duge chon tir nhom bao gém nito, oxy va luu huynh,
va (f) heteroaryl hai vong c¢6 9 dén 10 canh trong d6 heteroaryl hai vong nay chira mgt
dén ba nguyén tir khac loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, trong

d6 phenyl, heteroaryl, xycloalkyl hai vong, aryl hai vong, di vong hai vong va heteroaryl
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hai vong nay tuy y duoc thé bang mot hodc nhidu nhém dugc chon tir nhom bao gdm
halogen, xyano, oxo, C1-Cs alkyl tuy y dugc thé béng 1 dén 3 nhém duge chon tir
halogen, xyano va OH, C3-Cs xycloalkyl, C1-Cs alkoxy tuy y dugc thé bang 1 dén 3
nhom duoc chon tir halogen, xyano va OH, NHR?, va di vong c6 3 dén 6 canh tiy y
duoc thé bang 1 dén 3 nhém dugc chon tir halogen, xyano va OH, trong d6 di vong nay
chtta mdt hodc hai nguyén tir khac loai dugc chon tir nito, oxy va luu huynh. Nhém R?
¢6 thé dugc thé bing mot hodc nhidu nhém, c6 nghia 13 tir mot dén bén phén tir thé khi
hoa tri cho phép. Theo cac phuong an nhét dinh, R? dugc chon tir (a) phenyl tuy ¥ dugc
thé bang mot hogc hai nhém halogen; (b) heteroaryl ¢ 5 dén 6 canh trong d6 heteroaryl
nay chra mot dén bbn nguyén tir khac loai dugc chon tir nhém bao gém nito, oxy va
luu huynh, trong d6 heteroaryl nay tuy y duoc thé bang mot hodc hai phan tir thé duoc
chon tr halogen, C;1-Cs alkyl tuy y duoc thé bang halogen, C3-Cs xycloalkyl, Ci-Cs
alkoxy, NHR®, va di vong c6 3 dén 6 canh tiry y duoc thé bdng nhém OH, trong d6 di
vong nay chita mot hodc hai nguyén tir khac loai dwgc chon tir nito va oxy; (c)
xycloalkyl hai vong c6 8 dén 10 canh mot phan khong no; (d) di vong hai vong c¢6 9 dén
10 canh mdt phin khong no, trong d6 di vong nay chira mot dén ba nguyén tr khac loai
dugc chon tlr nito, oxy va luu huynh, trong d6 di vong nay tuy y dugc thé bang mot dén
ba nhom dugc chon tir halogen va oxo; (e) heteroaryl hai vong ¢6 9 dén 10 canh trong
do heteroaryl hai vong nay chira mot dén ba nguyén tir khic loai duwgc chon tir nhém
bao gom nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay tuy y dugc thé bang
1 dén 3 nhém dugc chon tir halogen va C1-Cs alkyl. Theo cac phuong 4n nhét dinh, R2
duoc chon tir (a) phenyl tuy y dugc thé bang mot hodc hai nhém halogen; (b) heteroaryl
¢4 5 dén 6 canh trong d6 heteroaryl nay chira mgt nguyén tir khic loai nito, trong d6
heteroaryl nay tiy ¥ dwoc thé bang mot hoic hai phén tir thé duoc chon tir halogen, Ci-
C; alkyl tiry ¥ dugc thé bang 1 d&én 3 nhém halogen, Cs xycloalkyl, Ci-Cs alkoxy, NHR?,
va di vong 6 canh tuy y dugc thé bang nhém OH, trong d6 di vong nay chira mot hodc
hai nguyén tir khac loai dugc chon tir nito va oxy; (c) xycloalkyl hai vong c6 8 dén 10
canh mot phan khéng no; (d) di vong hai vong 9 canh mot phan khong no, trong d6 di
vong nay chira hai hodc ba nguyén tir khéac loai nito, trong d6 di vong nay tuy y dugc
thé bing mot dén ba nhém duge chon tir halogen va oxo; va (e) heteroaryl hai vong ¢6

9 dén 10 canh trong d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khéac loai
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duogc chon tir nhém bao gém nito, oxy va Iuu huynh, trong d6 heteroaryl hai vong nay
tly ¥ duge thé bing mot nhém dugce chon tir halogen va C1-C; alkyl. Theo céc phuong
4n nhit dinh, R? dugc chon tir nhém bao gém phenyl, 2-clophenyl, 3-clophenyl, 2,3-
diclophenyl, 2-amino-3-clopyridin-4-yl, 2,3-diclopyridin-4-yl, 3-clo-2-metylpyridin-4-
yl, 3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-yl, 3-clo-2-(metylamino)pyridin-4-yl,
2,3-dimetylpyridin-4-yl, 2-amino-3-xyclopropylpyridin-4-yl, 2-amino-5-clopyridin-4-
yl,  3-clo-2-metoxypyridin-4-yl,  3-clo-2-(triflometyl)pyridin-4-yl, ~ 6-amino-2-
(triflometyl)pyridin-3-yl, 2-amino-3-bromopyridin-4-yl, ~6-aminopyridin-3-yl, ~2-
amino-3-flopyridin-4-yl,  3-clo-2-((2-xyano-2-metylpropyl)amino)pyridin-4-yl, ~ 2-
amino-3-clo-1-oxidopyridin-4-yl, 3 -clo-2-((2-hydr0xyetyl)amiﬁo)pyridin-4-y1,
bixyclo[4.2.0]octa-1(6),2,4-trien-2-yl, 2,3-dihydro-1H-pyrolo[3,2-c]pyridin-1-yl, 3,3-
diflo-2-0x0-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-4-yl,  2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-4-yl, 1H-pyrolo[2,3-b]pyridin-4-yl, 5-clo-1H-pyrolo[2,3-b]pyridin-4-yl, 1-
metyl-1H-pyrolo[2,3-b]pyridin-4-yl,  1H-pyrolo[2,3-b]pyridin-3-yl,  imidazo[1,2-
alpyridin-3-yl, 1H-pyrazolo[3,4-b]pyridin-3-yl, 1H-indazol-3-yl, 1H-pyrolo[2,3-
b]pyridin-5-yl, imidazo[ 1,2-a]pyrimidin-3-yl, isoquinolin-5-yl va 1H-indol-3-yl.

Theo cac phuong an nhéit dinh, R? dugc chon tir phenyl, heteroaryl c6 5 dén 6
canh trong d6 heteroaryl nay chira mot dén bbn nguyén tir khac loai dugc chon tir nhom
bao gbém nito, oxy va luu huynh, aryl hai vong c6 10 canh, va heteroaryl hai vong c6 9
dén 10 canh trong d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khéc loai dugc
chon tr nhém bao gdm nito, oxy va luu huynh, trong d6 phenyl, heteroaryl, aryl hai
vong va heteroaryl hai vong tiy y duoc thé bang mot hodc nhidu nhém dugce chon tir
nhém bao gém halogen, xyano, C1-Cs alkyl tuy y dugc thé bang halogen, xyano hoic
OH, -O(C;-C; alkyl) tuy y duogc thé bﬁng halogen, xyano hoac OH, NHR? va di vong
3 dén 6 canh tuy y duoc thé bang halogen, xyano hodc OH, trong d6 di vong nay chua
mot hodc hai nguyén tir khac loai duge chon tir nito, oxy va luu huynh. Theo cac phuong
4n nhat dinh, R? dugc chon tir phenyl tily y duge thé bang halogen, heteroaryl ¢6 5 dén
6 canh trong d6 heteroaryl nay chira mot dén bdn nguyén tir khac loai dugc chon tir
nhém bao gdém nito, oxy va luu huynh, trong d6 heteroaryl nay tiy y dwoc thé bang mot
hodc hai phan tir thé dugc chon tir halogen, metyl va NHa, va heteroaryl hai vong c6 9

dén 10 canh trong d6 heteroaryl hai vong ndy chira mot dén ba nguyén tir khac loai dugc
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chon tir nhém bao gdm nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay ty y
dugc thé bang halogen. Theo c4c phuong 4n nhéit dinh, R? dwoc chon tlir nhém bao gém
2,3-diclophenyl, 2-amino-3-clopyridin-4-yl, 2,3-diclopyridin-4-yl, 3-clo-2-
metylpyridin-4-yl, 1H-pyrolo[2,3-b]pyridin-4-yl va 5-clo-1H-pyrolo[2,3-b]pyridin-4-
yl.

Theo céc phwong 4n nhét dinh, R? 12 phenyl tuy ¥ duge thé bang mot hozc nhiéu
nhém duogc chon tir nhém bao gdm halogen, xyano, C1-Cs alkyl tuy y dugc thé bang 1
dén 3 nhém duge chon tir halogen, xyano va OH, Ci-Cs alkoxy tuy y dugc thé béng 1
dén 3 nhom duoc chon tir halogen, xyano va OH, NHR?, va di vong 3 dén 6 canh tuyy
duoc thé bang 1 dén 3 nhém dugce chon tir halogen, xyano va OH, trong d6 di vong nay
chira mot hoic hai nguyén tir khac loai dugc chon tir nito, oxy va luu huynh. Theo céc
phuong 4n nhét dinh, R? 13 phenyl tuy y dugc thé bang halogen. Theo c4c phuong 4n
nhit dinh, R? 13 phenyl tily ¥ dwoc thé bang mot hogdc hai nhém halogen. Theo céc
phuong 4n nhat dinh, R? dwoc chon tir nhdm bao gdm phenyl, 2-clophenyl, 3-clophenyl
va 2,3-diclophenyl.

Theo c4c phuong an nhét dinh, R? 1a phenyl tuy y duoc thé bang mot hozc nhidu
nhém duge chon tir nhém bao gém halogen, xyano, C1-Cs alkyl tuy ¥ dugc thé bang
halogen, xyano hodc OH, -O(C;-Cs alkyl) tuy y dugc thé bang halogen, xyano hogc OH,
NHR?, va di vong 3 dén 6 canh tiry ¥ duge thé bang halogen, xyano hogc OH, trong d6
di vong nay chira mot hodc hai nguyén tir khac loai dugc chon tir nito, oxy va luu huynh.
Theo cac phuong 4n nhit dinh, R? 13 phenyl tiy ¥ dugc thé bang halogen. Theo céc
phwong 4n nhét dinh, R? 13 2,3-diclophenyl.

Theo c4c phwong 4n nhét dinh, R? 13 heteroaryl ¢6 5 dén 6 canh trong d6
heteroaryl nay chira mot dén bdn nguyén tir khac loai duge chon tir nhém bao gdm nito,
oxy va luu huynh, trong d6 mot nguyén tir khac loai nito ¢ thé dugc thé bang oxy dé
tao thanh oxit, trong d6 heteroaryl nay c6 thé tiry ¥ duoc thé bang mot hodc nhiéu nhém
duogc chon tir nhém bao gdbm halogen, xyano, C1-Cs alkyl tiry ¥ dugc thé bang 1 dén 3
nhém duoc chon tir halogen, xyano va OH, C3-Cs xycloalkyl, C1-C; alkoxy tuy y dugc
thé bang 1 dén 3 nhém dugc chon tir halogen, xyano va OH, NHR?, va di vong 3 dén 6
canh tiy v dugc thé bing 1 d&én 3 nhém dugc chon tr halogen, xyano va OH, trong d6

di vong nay chira mot hodc hai nguyén tir khac loai dugc chon tir nito, oxy va luu huynh.
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Theo cac phuong 4n nhét dinh, R? 13 heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay
chita mdt dén bdn nguyén tir khac loai dugc chon tir nhém bao gdm nito, oxy va luu
huynh, trong d6 mot nguyén tir khic loai nito ¢6 thé duoc thé bang oxy dé tao thanh
oxit, trong d6 heteroaryl nay tuy y duoc thé bang mot hozc hai phan tir thé duoc chon
tir halogen, Ci-Cs alkyl tity y dugc thé bang 1 dén 3 nhém halogen, Cs-Cs xycloalkyl,
C1-C5 alkoxy, NHR?, va di vong 3 dén 6 canh ty y duoc thé bing nhém OH, trong d6
di vong nay chira mot hodc hai nguyén tir khac loai dugc chon tir nito va oxy. Theo cac
phuong 4n nhat dinh, R? 13 heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chira mot
dén bdn nguyén tir khac loai duge chon tir nhém bao gdm nito, oxy va luu huynh, trong
do heteroaryl nay tuy y dugc thé bang mot hodc hai phan tir thé dugc chon tir halogen,
C1-Cs alkyl tuy ¥ dwoc thé bang 1 dén 3 nhém halogen, C3-Cs xycloalkyl, Ci-Cs alkoxy,
NHR?, va di vong 3 dén 6 canh tily ¥ duge thé bing nhém OH, trong d6 di vong nay
chira mot hodc hai nguyén tr khéc loai dugc chon tir nito va oxy. Theo cdc phuong an
nhét dinh, R? 14 heteroaryl c6 5 dén 6 canh trong d6 heteroaryl nay chira mot dén bdn
nguyén tr khac loai dugc chon tir nhém bao gdm nito, oxy va luu huynh, trong d6 mot
nguyén tir khac loai nito c6 thé dugc thé bang oxy dé tao thanh oxit, trong d6 heteroaryl
nay ty ¥ dugc thé bing mot hoic hai phén tr thé dugc chon tir halogen, metyl,
triflometyl, xyclopropyl, metoxy, NH>, NHCH>C(CH3).CN, NHCH,CH2OH va 4-
hydroxypiperdin-1-yl. Theo cac phuong an nhét dinh, R? 14 heteroaryl ¢6 5 dén 6 canh
trong d6 heteroaryl ndy chira mot nguyén tir khac loai nito, trong d6 nguyén tir khac
loai nito ndy c¢6 thé duoc thé bang oxy dé tao thanh oxit, trong d6 heteroaryl nay tuy y
duogc thé bang mot hosc hai phén tir thé dugc chon tir halogen, C1-C;s alkyl tuy y dugc
thé bang 1 dén 3 nhém halogen, C3-Cs xycloalkyl, C1-Cs alkoxy, NHR?, va di vong 3
dén 6 canh tuy ¥ duoc thé bing nhém OH, trong d6 di vong nay chira mot hodc hai
nguyén t khac loai dugc chon tir nito va oxy. Theo cac phuong an nhat dinh, R? 12
heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chira mot nguyén tir khac loai nito,
trong d6 heteroaryl nay tuy y duoc thé bang mot hodc hai phan tir thé dugc chon tir
halogen, C1-Cs alkyl tuy y dugc thé bang 1 dén 3 nhém halogen, C3-Cs xycloalkyl, Ci-
C3 alkoxy, NHR?, va di vong 3 dén 6 canh tily y dugc thé bang nhém OH, trong d6 di
vong ndy chita mdt hodc hai nguyén tir khac loai dugc chon tir nito va oxy. Theo cac

phuong 4n nhét dinh, R? 12 heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chita mot
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nguyén tu khéc loai nito, trong d6 nguyén tir khac loai nito nay co6 thé dugc thé bf?lng
oxy dé tao thanh oxit, trong d6 heteroaryl nay tiy y duoc thé bang mdt hodc hai phan
t¢ thé dugc chon tir halogen, metyl, triflometyl, xyclopropyl, metoxy, NHo,
NHCH,C(CH3).CN, NHCH,CH>OH va 4-hydroxypiperdin-1-yl. Theo cac phuong an
nht dinh, R? 12 heteroaryl c6 5 dén 6 canh trong d6 heteroaryl nay chira mét nguyeén tir
khéc loai nito, trong d6 heteroaryl nay tuy y duoc thé bang mot hoic hai phan tir thé
dwoc chon tir halogen, metyl, triflometyl, xyclopropyl, metoxy, NHoz,
NHCH2C(CH3).CN, NHCH,CH2OH va 4-hydroxypiperdin-1-yl. Theo cic phuong an
nhét dinh, R? 14 pyridin, trong d6 nguyén ti khac loai nito c6 thé duoc thé bing oxy dé
tao thanh oxit, trong d6 pyridin ndy tuy y duogc thé bang mot hodc hai phén tir thé duoc
chon tir halogen, metyl, triflometyl, xyclopropyl, metoxy, NHz, NHCH>C(CH3)2CN,
NHCH,CH,0H va 4-hydroxypiperdin-1-yl. Theo cdc phuong an nhét dinh, R? duoc
chon tir nhém bao gém 2-amino-3-clopyridin-4-yl, 2,3-diclopyridin-4-yl, 3-clo-2-

metylpyridin-4-yl, 3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-yl, 3-clo-2-
(metylamino)pyridin-4-yl, 2,3-dimetylpyridin-4-yl, 2-amino-3-xyclopropylpyridin-4-
yl, 2-amino-5-clopyridin-4-yl, 3-clo-2-metoxypyridin-4-yl, 3-clo-2-
(triflometyl)pyridin-4-yl, 6-amino-2-(triflometyl)pyridin-3-yl, 2-amino-3-

bromopyridin-4-yl, 6-aminopyridin-3-yl, 2-amino-3-flopyridin-4-yl, 3-clo-2-((2-
xyano-2-metylpropyl)amino)pyridin-4-yl, 2-amino-3-clo-1-oxidopyridin-4-yl va 3-clo-
2-((2-hydroxyetyl)amino)pyridin-4-yl.

Theo cac phuong 4n nhit dinh, R? 12 heteroaryl c6 5 dén 6 canh trong d6
heteroaryl ny chira mot dén bon nguyén tit khéc loai dugc chon tir nhém bao gbm nito,
oxy va luu huynh, tuy y dugc thé bing mot hodc nhiéu nhém duge chon tr nhém bao
gdm halogen, xyano, C1-Cs alkyl tiry y dugc thé bang halogen, xyano hoic OH, -O(Ci-
Cs alkyl) tiy ¥ duwoc thé bang halogen, xyano hodc OH, NHR?, va di vong 3 dén 6 canh
tuy y dugce thé béng halogen, xyano hodc OH, trong d6 di vong nay chira mot hodc hai
nguyén tir khac loai dugc chon tir nito, oxy va luu huynh. Theo cac phuwong an nhét
dinh, R? 12 heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chira mot dén bon nguyén
tir khéc loai dwoc chon tir nhém bao gdm nito, oxy va Iuu huynh, trong d6 heteroaryl
ty ¥ duoc thé bing mot hodc hai phan tir thé duge chon tir halogen, metyl va NHa.

Theo cac phuong an nhét dinh, R dugc chon tir nhém bao gdm 2-amino-3-clopyridin-
23

23/180



44812

4-yl, 2,3-diclopyridin-4-yl, va 3-clo-2-metylpyridin-4-yl.

Theo c4c phuong 4n nhét dinh, R? 1a xycloalkyl hai vong c6 8 dén 10 canh. Theo
céc phuong 4n nhét dinh, R? 1a xycloalkyl hai vong c6 8 dén 10 canh mot phan khong
no. Theo cac phuong an nhét dinh, R? 12 bixyclo[4.2.0]octa-1(6),2,4-trien-2-yl.

Theo cac phuong an nhét dinh, R? 13 di vong hai vong ¢6 9 dén 10 canh, trong
d6 di vong nay chira mot dén ba nguyén tir khéc loai dwoc chon tir nito, oxy va luu
huynh, trong d6 di vong nay tuy y dugc thé bé‘mg mot hodc nhiéu nhém duge chon tir
halogen va oxo. Theo c4c phuong an nhét dinh, R? 1a di vong hai vong ¢6 9 dén 10 canh
mdt phan khong no, trong d6 di vong nay chira mot dén ba nguyén tr khéc loai duge
chon tir nito, oxy va luu huynh, trong d6 di vong nay tuy y dugc thé bing mot dén ba
nhém duogc chon tir halogen va oxo. Theo céc phuong an nhét dinh, R? 12 di vong hai
vong 9 canh mdt phan khong no, trong d6 di vong nay chira hai hogc ba nguyén tir khac
loai nito, trong d6 di vong nay tuy y dugc thé bang mot dén ba nhom dugc chon tir
halogen va oxo. Theo cidc phuong éan nhit dinh, R? 13 2,3-dihydro-1H-pyrolo[3,2-
clpyridin-1-yl, 3,3-diflo-2-0x0-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-4-yl ~va 2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-4-yl.

Theo cc phuong 4n nhat dinh, R? 12 heteroaryl hai vong ¢6 9 dén 10 canh trong
d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khac loai duge chon tir nhém
bao gbm nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay tuy y dugc thé bang
mot hodc nhiéu nhém duge chon tir nhém bao gdm halogen, xyano, C1-Cs alkyl tuy y
duogc thé bang 1 dén 3 nhém duge chon tir halogen, xyano va OH, C1-Cs alkoxy tuy y
dugc thé béng 1 dén 3 nhém dugce chon tir halogen, xyano va OH, NHR?, va di vong 3
dén 6 canh tuy y duoc thé béng 1 dén 3 nhém duoc chon tir halogen, xyano va OH,
trong d6 di vong nay chira mdt hogc hai nguyén tir khac loai dugc chon tr nito, oxy va
luu huynh. Theo cac phuong an nhét dinh, R? 13 heteroaryl hai vong c6 9 dén 10 canh
trong d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khéc loai dugce chon tir
nhém bao gdm nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay tuy y duoc thé
béng 1 dén 3 nhém duoc chon tir halogen va Ci-Cs alkyl. Theo cic phwong an nhét
dinh, R? 1a heteroaryl hai vong c6 9 dén 10 canh trong d6 heteroaryl hai vong nay chira
mot dén ba nguyén tir khic loai nito, trong d6 heteroaryl hai vong nay tuy y dugc thé

béng mdt nhém dugce chon tir halogen va metyl. Theo cac phuong an nhét dinh, R? dugc
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chon tir nhém bao gdm 1H-pyrolo[2,3-b]pyridin-4-yl, 5-clo-1H-pyrolo[2,3-b]pyridin-
4-yl, 1-metyl-1H-pyrolo[2,3-b]pyridin-4-yl, 1H-pyrolo[2,3-b]pyridin-3-yl,
imidazo[ 1,2-a]pyridin-3-yl, 1H-pyrazolo[3,4-b]pyridin-3-yl, 1H-indazol-3-yl, 1H-
pyrolo[2,3-b]pyridin-5-yl, imidazo[1,2-a]pyrimidin-3-yl, isoquinolin-5-yl va 1 H-indol-
3-yl.

Theo c4c phuong 4n nhét dinh, R? 14 heteroaryl hai vong ¢6 9 dén 10 canh trong
do heteroaryl hai vong nay chira mot dén ba nguyén tir khéc loai dugc chon tir nhém
bao goém nito, oxy va luu huynh, tiy y duge thé bing mot hodc nhiéu nhém dugc chon
tir nhém bao gdm halogen, xyano, Ci-Cs alkyl thy y duoc thé bang halogen, xyano hoic
OH, -O(C1-C;s alkyl) tiiy ¥ dugc thé bang halogen, xyano hoac OH, NHR?, va di vong
3 dén 6 canh tiy y dugc thé bé'mg halogen, xyano hodc OH, trong d6 di vong nay chira
mot hoic hai nguyén ttr khac loai dugc chon tir nito, oxy va Iuu huynh. Theo cac phuong
4n nhét dinh, R? 13 heteroaryl hai vong c6 9 dén 10 canh trong d6 heteroaryl hai vong
nay chira mot dén ba nguyén tir khac loai duge chon tir nhém bao gbm nito, oxy va luu
huynh, trong d6 heteroaryl hai vong nay tuy y dugc thé bang halogen. Theo c4c phuong
4n nhét dinh, R? dugc chon tir nhém bao gdm 1H-pyrolo[2,3-b]pyridin-4-yl va 5-clo-
1LH-pyrolo[2,3-b]pyridin-4-yl.

Theo c4c phuong 4n nhit dinh, R? 13 hydro hodc C1-Cq alkyl tiry y duge thé bang
1 dén 3 nhém duge chon tir OH, metoxy, halogen va xyano. Theo cac phuwong 4n nhat
dinh, R® 1a hydro hodc Ci-Cs alkyl ity y dugc thé bang 1 dén 3 nhém dugc chon tir OH
va xyano. Theo cac phuong an nhét dinh, R? 14 hydro, metyl, 2-xyano-2-metylpropyl
hodc 2-hydroxyetyl. Theo cac phuong an nhét dinh, R? 12 hydro hoic metyl.

Theo cac phuong 4n nhét dinh, R? 1a hydro hodc C1-Cs alkyl tiry y duoc thé bang
OH, metoxy, halogen hoic xyano. Theo mdt s6 phuong 4n, R? 12 hydro hodc C1-C; alkyl
thy ¥ dugc thé bang OH. Theo cac phuong 4n nhat dinh, R? 12 hydro.

Theo cac phwong an nhét dinh, R dugce chon tir nhém bao gom:
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trong d6 X' 1a CR® hogdc O, X'! 1a CH; hoac O, trong d6 chi mt trong s6 X10 va X1
6 thé 12 O; R* va R® doc 1ap duoc chon tir hydro va C1-Cs alkyl; R® dugc chon tir nhém
bao gdm hydro, OH va Ci-Cs alkyl tity ¥ dugc thé bing nhém OH, hodc R® va R’ cling
vé6i cac nguyén tir ma chung lién két tao thanh aryl 6 canh hodc heteroaryl ¢6 5 dén 6
canh, trong d6 heteroaryl ndy chira 1 hodc 2 nguyén tir khéac loai dugc chon tir nito, oxy
va luu huynh, trong d6 aryl va heteroaryl nay tuy y duoc thé bang 1 hodc 2 nhém dugc
chon tr nhém bao gdm halogen, xyano, C1-Cs alkyl va Ci-Cs alkoxy; R” va R® 12 hydro,
hodic R7 v R® cling vé6i cac nguyén tir ma chung lién két tao thanh cau etyl sao cho R®

12 vong hai vong aza; R* 12 hydro hodc doteri; x 1a 1 hodc 2; va y 1a 0 hodc 1.

H,N

Theo cac phwong 4an nhat dinh, R? duge chon tir nhém bao gom:

b
H,N

:H:t.N
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Theo c4c phuong 4n nhit dinh, R? dugc chon tir nhém bao gbm:
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trong d6 X'© 1a CR? hogc O; R* va R’ ddc lap duge chon tr hydro va metyl; R dugc
chon tir nhém bao gdm hydro, metyl, OH vA CH,OH; R 13 hydro, hogc R® va R’ cting
véi cac nguyén tir ma ching lién két tao thanh aryl 6 canh; R7 va R® 13 hydro, hodc R’
va R® cling v6i cac nguyén tir ma chung lién két tao thanh cau etyl sao cho R? 1a vong
hai vong aza; x 12 1 hodc 2; y 13 0 hodc 1; va z 1a 1 hodc 2. Theo cac phuong an nhét
dinh, R} dugc chon tr nhém bao gém (3S,4S)-4-amino-3-metyl-2-oxa-8-
azaspiro[4.5]decan-8-yl, (1R,3s,5S)-3-amino-8-azabixyclo[3.2.1]octan-8-yl, 1-amino-
1,3-dihydrospiro[inden-2,4’-piperidin]-1°-yl, va 4-amino-4-metylazepan-1-yl.

Theo cac phuong a4n nhét dinh, x 14 1 hodc 2. Theo cac phuong an nhét dinh, x
1a 1. Theo cac phuong an nhét dinh, x 14 2.

Theo cac phuong 4n nhét dinh, y 12 0 hodc 1. Theo cac phuong dn nhét dinh, y
14 0. Theo c4c phuong an nhat dinh, y 13 1.

Theo céc phuong 4n nhét dinh, z 1a 1 hodc 2. Theo céc phwong 4n nhét dinh, z 12
1. Theo cac phuong 4n nhét dinh, z 14 2.

Theo céc phwong 4n nhét dinh, x 12 1 va y 1a 0, sao cho R? ¢6 céu tric:
R N i‘; R®

}LN
R8

Theo cac phuong an nhét dinh, x 14 1, y 12 0, vaR” va R® cing v6i cac nguyén tir

ma ching lién két tao thanh cAu etyl sao cho R3 12 vong hai vong aza, sao cho R® ¢6 chu

trac:
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Theo cac phuong an nhit dinh, R? 14 (1R,35,55)-3-amino-8-azabixyclo[3.2.1]octan-8-

yl.

Theo cac phuong &n nhét dinh, x 12 1, y 12 0, va R7 va R?® cung véi cac nguyén tir

ma chiing lién két tao thanh cdu etyl sao cho R? 1a vong hai vong aza, sao cho R® ¢6 cau

truc:

Theo céc phuong 4n nhét dinh, x 122 va y 14 0, sao cho R? ¢6 cAu tric:

NR*R®

R’ RS
‘}{ N
R® ,

Theo c4c phuong 4n nhét dinh, R? 1a 4-amino-4-metylazepan-1-yl.
Theo céc phuong &n nhét dinh, X'° 12 0, va X! 1a CHa, sao cho R? ¢6 cdu tric:

4
R’ 0
tLLLN

Theo céc phuong 4n nhét dinh, z 14 2 va X! 14 O, sao cho R® ¢6 chu tric:

RSRN. R RY
R8
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4R5RN

N
i,

Theo cac phuong an nhat dinh, R?® 13 (35,4S)-4-amino-3-metyl-2-oxa-8-
azaspiro[4.5]decan-8-yl.

Theo céc phuong 4n nhat dinh, X'* 13 CR®, va X!! 12 O, sao cho R’ ¢6 cAu truc:

6
srspn. RPR
R7 Rg
0
-'LL,LN
R8

Theo cac phwong 4n nay, R® va R° cing v6i cac nguyén tir ma ching lién két tao
thanh aryl 6 canh hodc heteroaryl c6 5 dén 6 canh, trong d6 heteroaryl nay chira 1 hoac
2 nguyén tir khic loai duge chon tir nito, oxy va luu huynh, trong d6 aryl va heteroaryl
nay tly ¥ duogc thé bing 1 hoge 2 nhém duoc chon tir nhém bao gdm halogen, xyano,
Ci-C;s alkyl va C1-Cs alkoxy.

Theo cac phuong 4n nhét dinh, X'° 13 CR®, va X!! 1a CHa, sao cho R® ¢6 cAu trac:

srorn. RER
R’ RO
N
R® .

Theo cac phurong 4n nay, R® va R’ cung véi cac nguyén tir ma ching lién két tao
thanh aryl 6 canh hodc heteroaryl c6 5 dén 6 canh, trong d6 heteroaryl nay chira 1 hodc
2 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh, trong do aryl va heteroaryl
nay tuy y duoc thé br?mg 1 hodc 2 nhém dugce chon tir nhém bao gém halogen, xyano,

C;-Cs alkyl va C1-Cs alkoxy.
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Theo cac phuong an nhét dinh, z 12 2 va X'° 1a CR?, sao cho R® ¢6 céu truc:

R6
RQ

4R5RN

N
o,

Theo cac phuong 4n nhét dinh, z 1 2, X'° 1a CR®, va R® va R’ cling véi cic

nguyén ti ma ching lién két tao thanh aryl 6 canh, sao cho R* ¢6 cAu tric:

4R5RN§
N
A,

Theo cac phuong éan nhit dinh, R? 1a 1-amino-1,3-dihydrospiro[inden-2,4’-
piperidin]-1’-yl.

Theo céc phuong 4n nhat dinh, R3 dugc chon tir nhém bao gom:

R6
NR*R® o
R NR*R® R7 R6 “R°RN
R6
5 2
N
R8 R o,
' va
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‘R°RN

N
o,

Theo céc phuong 4n nhit dinh, R* va RS doc 14p duge chon tir hydro va metyl.
Theo mot sé phwong an, R* va R® 1a hydro.

Theo cac phuong an nhét dinh, R® dugc chon tir nhém bao gém hydro, metyl,
OH va CH,0OH. Theo cac phuong an nhét dinh, RS dugc chon tir hydro va metyl. Theo
cac phuong 4n nhat dinh, R® 12 metyl. Theo cdc phuong 4n nhat dinh, R® 1a hydro.

Theo cac phuong &n nhét dinh, R¢ dugc chon tir nhém bao gém hydro, metyl,
OH va CH2OH.

Theo cac phuong 4n nhit dinh, X'* 1a CR? hodc O. Theo cac phuwong én nhat
dinh, X'° 1a CR®. Theo c4c phwong 4n nhat dinh, X'* 12 O.

Theo cac phuong &n nhit dinh, R® dugc chon tir nhém bao gém hydro, metyl,
OH va CH,O0H; va R? 12 hydro.

Theo c4c phuong 4n nhét dinh, X'° 1a CR®, va R® va R’ ciing v6i cac nguyén tir
ma chung lién két tao thanh aryl 6 canh hodc heteroaryl ¢ 5 dén 6 canh, trong d6
heteroaryl ndy chira 1 hodc 2 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh,
trong d6 aryl va heteroaryl nay tuy y dugc thé bang 1 hodc 2 nhém duge chon tir nhém
bao gdm halogen, xyano, C1-C3 alkyl va Ci-Cs alkoxy. Theo cac phuong én nhét dinh,
X013 CR®, va R® va R® cling v6i c4c nguyén tir ma ching lién két tao thanh aryl 6 canh
hodc heteroaryl c6 5 dén 6 canh vé6i 1 hodc 2 nguyén tit khac loai dugc chon tir nito va
luvu huynh, trong d6 aryl va heteroaryl nay tuy y dugc thé bang 1 hodc 2 nhém dugc
chon tir halogen, metyl, metoxy va xyano. Theo cic phuong 4n nhat dinh, X' 1a CR’,
va R® va R cing v6i cac nguyén tir ma ching lién két tao thanh aryl 6 canh hozc
heteroaryl ¢6 5 dén 6 canh véi 1 hodc 2 nguyén tir khac loai dugc chon tir nito va luu
huynh, trong d6 aryl tuy y dugc thé bang 1 hozc 2 nhém dugc chon tir halogen, metyl,

metoxy va xyano, va heteroaryl tiy y dugc thé bang halogen, metyl hodc metoxy.
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Theo céc phuong 4n nhat dinh, X'* 1a CR®, va R® va R’ cling v&i cac nguyén tir

ma chung lién két tao thanh aryl 6 canh, sao cho R3 ¢6 cAu tric:

Theo c4c phuong 4n nhat dinh, R7 va R® cing v6i cac nguyén tir ma chiing lién
két tao thanh cAu etyl sao cho R? 12 vong hai vong aza, sao cho R? ¢6 céu tric:
4R5 99 R
R°RN 4R5RN R
O,

R6 X1O

}iN )X hodc 7":'—N
Theo c4c phuong 4n nhét dinh, R7 va R® 1a hydro, hodc R” va R® cling véi cac
nguyén tir ma chung lién két tao thanh cau etyl sao cho R? 12 vong hai vong aza. Theo
chc phuong 4n nhét dinh, R7 va R® 13 hydro. Theo c4c phuong 4n nhét dinh, R7 va R®
cung v&i cic nguyén tir ma ching lién két tao thanh cau etyl sao cho R? 12 vong hai

vong aza, sao cho R? ¢6 cdu tric:
‘R°RN
D),
R6

%N )«

Theo cac phuong an nhét dinh, R* 12 hydro hodc doteri. Theo phuong én dugc
wu tién, R% 1a hydro. Theo cac phuong 4n nhat dinh, R* 1a doteri.

Theo c4c phuong 4n nhét dinh hop cht trong céc vi du tir 1 dén 84 dugc dé xuét.
Theo cac phuong 4n nhét dinh, hop chit trong céc vi du 1, 2, 4-9, 11-14, 16-20, 22-27,
29-55,58-71,73, 74, 76, 77, va 79-84 duoc dé xuét. Theo cac phuong 4n nhat dinh, hop
chét trong céc vi du 1, 2, 5-8, 14, 17-19, 22-27, 29-35, 37-41, 44-48, 50-54, 58, 61, 62,
64-71, 73, 76, 77, 79, 81, 83 va 84 dugc dé xuét. Theo cic phuong an nhét dinh, hop
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chét trong cac vi du 7, 17, 18, 30, 31, 32, 37, 38, 40, 45, 67, 69, 81 va 84 duoc dé Xuéf.
Theo cac phuong an nhét dinh, hop chét trong cac vi du 1, 5-8, 14, 16-20, 22-27, 29-
39, 41, 44-55, 57-59, 61, 62, 64-67, 69-71, 73-77, 81, 83 va 84 dugc dé xuét. Theo céc
phuong an nhat dinh, hop chét trong céc vi du 1, 6-8, 14, 16-18, 22-25, 27, 30, 32, 34-
39,41, 44, 45, 47, 48, 50-55, 58, 61, 62, 65-67, 70, 73, 74, 76,77, 81, 83 va 84 duoc dé
xuét. Theo cac phwong 4n nhét dinh, hop chét trong cc vi du 6, 17, 18, 22-25, 27, 30,
32,34-36,39, 41, 44, 45, 48, 50, 52-54, 58, 61, 62, 66, 70, 73, 74, 76, 81, 83 va 84 duoc
dé xut.

Theo céc phuong 4n nhét dinh hop chét trong céc vi du tir 1 dén 14 duoc dé xuat.
Theo c4c phuong 4n nhét dinh, hop chét trong cac vidu 1, 2,4, 5,6,7, 8,9, 11,12, 13,
va 14 dugc dé xuat.

Theo cac phuong 4n nhit dinh, hop chét ¢ cong thire I dugce dé xuét. Theo cic
phuong an nhét dinh, hop chét c6 cong thic I duge dé xuét, v4i diéu kién 13 hop chét
nay khong phai 1a hop chét trong vi du 3, 10, 15, 21, 28, 56, 57, 72, 75 hodc 78. Theo
cac phuong an nhét dinh, hop chét c6 cong thtc I duoc dé xuét, v6i didu kién 13 hop
chét nay khong phai 12 hop chit trong vi du 3, 4, 9-13, 15, 16, 20, 21, 28, 36, 42, 43, 49,
55-57, 60, 63, 72, 74, 75, 78, 80 hodc 82. Theo c4c phwong 4n nhét dinh, hop chat c6
cong thtre I duge d& xudt, v6i didu kién 12 hop chat nay khong phai la hop chat trong vi
du 1-6, 8-16, 19-29, 33-36, 39, 41-44, 46-66, 68, 70-80, 82 hogc 83. Theo cac phuong
4n nhét dinh, hop chét c6 cong thirc I dugc dé xuét, véi diéu kién 12 hop chét nay khong
phéi 14 hop chét trong vi du 2-4, 9-13, 15, 21, 28, 40, 42, 43, 56, 60, 63, 68, 72, 78-80
hodc 82. Theo cac phuong an nhét dinh, hop chét ¢ cong thire I duge dé xuét, véi didu
kién 12 hop chit nay khong phai 13 hop chét trong vi du 2-5, 9-13, 15, 19-21, 26, 28, 29,
31,33, 40, 42, 43, 46, 49, 56, 57, 59, 60, 63, 64, 68, 69, 71, 72, 75, 78-80 hodc 82. Theo
cac phuong an nhét dinh, hop chét c¢6 cong thirc I duge dé xuét, v4i diéu kién 1a hop
chit nay khong phai 12 hop chat trong vi du 1-5, 7-16, 19-21, 26, 28, 29, 31, 33, 37, 38,
40, 42, 43, 46, 47, 49, 51, 55-57, 59, 60, 63-65, 67-69, 71, 72, 75, 77-80 hoic 82.

Theo cac phuong 4n nhit dinh, hop chét c6 cong thie I dugce d& xuét. Theo cac
phuong 4n nhét dinh, hop chét c6 cong thuc I duge dé xuat, voi didu kién 1a hop chat
nay khong phai 1a hop chét trong vi du 2, 3, 11, 12 hodc 13. Theo cac phuong 4n nhét

dinh, hop chét c6 cong thirc T dugc d& xuat, véi diéu kién 12 hop chat nay khong phai 1a
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hop chét trong vi du 2, 3, 4, 9, 10, 11, 12 hogc 13.

Tét ca cac hop chét trong cac vi du hoic mudi dugc dung cta cic hop chét nay
c¢6 thé duge yéu cau bao ho mét cach riéng 18 hodc dugc nhom véi nhau trong két hop
bat ky v6i sb lugng bét ky ciia mdi va tat ca cac phuong an duge mo ta & day.

Can hiéu ring, cac hop chit nhat dinh dugc mo ta trong ban md ta ndy c6 thé
chira tim khong d6i xtmg hodc tAm bét ddi, va do d6 ton tai & cac dang dong phén 1ap
thé khac nhau. Dy dinh ring, tat ca cac dang ddng phan 1ap thé cua cac hop chét duogc
mo ta trong ban mo ta nay, bao gbdm nhung khong gi6i han &, céc chét ddng phan khong
d6i quang, chit ddng phan ddi anh va chét ddng phan atrop, ciing nhw hdn hgp cla
ching nhu cac hdn hop triét quang, tao ra mot phén cua cac hop chat theo sang ché.

Trong cac cAu trac dugc thé hién trong ban mo ta nay, trong d6 hoa hoc 14p thé
ctia nguyén tir bat dbi cu thé bat ky khong dugc chi dinh rd, thi tAt ca cac chat dong
phén 1ap thé dugc tinh dén va dugc bao gdm dudi dang cac hop chét theo séng ché. Khi
héa hoc lap thé duge quy dinh bing hinh ném dic hodc dudng nét dit biéu thi cAu hinh
cu thé, thi chat ddng phan lap thé d6 duoc chi dinh 16 va duge xéc dinh.

Sang ché bao gdm tét ca cc hop chit c6 cong thire I duge danh ddu bing dong
vi duge dung trong d6 mot hogc nhiéu nguyén tir dugc thay thé bang cac nguyén tix c6
cung sb nguyén tit, nhung khdi luong nguyén tir hodc s6 khdi khéac véi khéi luong
nguyén tir hogc s6 khdi chiém vu thé trong tu nhién.

Vi du vé cac nguyén t6 dong vi thich hop dé dua vao cac hop chit theo sang ché
bao gdm, cac nguyén t6 ddng vi ctia hydro, nhu 2H, va *H, cacbon, nhu ''C, 13C, va “C,
clo, nhu %Cl, flo, nhu 8F, iot, nhu 'I va '?°I, nito, nhu *N va N, oxy, nhu 0, 70,
va 180, phospho, nhu *?P, va luu huynh, nhu *S.

Mbt s6 hop chét c6 cong thire I duge danh dau b??mg déng vi nhét dinh, vi du cac
hop chét két hop ddng vi c¢6 hoat tinh phong xa, 1a hitu dung trong cc nghién cru vé
phan phdi thudc va/hodc md co chét. Cac chat ddng vi phéng xa triti, tic 12 °H, va
cacbon-14, tirc 14 *C, dic biét hitu dung cho muc dich nay xét vé su két hop dé dang va
phuong tién phét hién dé dang.

Viéc thay thé bang c4c nguyén t6 ddng vi nang hon nhu doteri, tirc 1a °H ¢6 thé
tao ra mot sb ich lgi vé mit chita bénh do do bén chuyén hoa cao, vi du, thoi gian ban

huy in vivo cao hodc yéu cau vé liéu luong giam.
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Céc hop chét c6 cong thirc I duge danh dAu ddng vi thudng co thé duge diéu ché
béng céc k¥ thuat thong thudng da biét di v6i ngudi c6 hidu biét trung binh vé linh vuc
nay hoic bang céc quy trinh twong tw nhu cac quy trinh dugc md ta trong phan didu ché
va phan vi du kém theo bang cach st dung chit phan tmg duoc dénh déu dong vi thich
hop thay cho chét phan tmg khong danh dau dugce sir dung trude do.

C4c solvat duge dung theo sang ché gdm céc solvat trong d6 dung moi két tinh
c6 thé dugc thay thé ddng vi, vi du, D20, ds-axeton (hoic (CD3)>CO), ds-DMSO (hoac
(CD3)250).

Ciing can thay dugc rang cic hop chét ¢6 cong thirc I nhét dinh c6 thé duge st
dung 1am hop chéat trung gian cho c4c hop chét c6 cong thic I khac.

Con cn thdy duoc ring cac hop chit dugc md ta & day co thé ton tai & dang
khéng solvat héa, cling nhu solvat héa v6i dung moi duge dung, nhu nuége, etanol, va
cac dung moi tuwong tu, va duy dinh rang céac hop chét bao ham ca cac dang solvat hoa
va khong solvat hoa.

MBOi trong sé cac phuong an vé cac hop chét cua sang ché duge mo ta & day co
thé két hop v6i mot hodc nhiéu phuong an khéc vé cac hop chét cua sang ché dugec mé

ta & ddy ma phu hop véi (cac) phuong 4n ma nd dugc két hop.

Téng hop hop chét

Céc hop chét duge mo ta & day c6 thé duoc tdng hop bang cac dudng téng hop
ma bao gdm céac quy trinh twong tw v6i cac quy trinh da biét 18 trong linh vuc hda hoc,
cu thé 12 dya trén phin mé ta & ddy. Cac nguyén liéu ban ddu thudng c6 ban trén thi
trudong béi cac hing Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), hoac
TCI (Portland, OR), ho#c dé dang dugc didu ché bang cach st dung cac phuong phap
ma ngudi c6 hidu biét trung binh vé linh vuc nay da biét (vi du, dugc diéu ché bang céc
phuong phép dugc mo td chung boi Louis F. Fieser va Mary Fieser, Reagents for
Organic Synthesis. v. 1-23, New York: Wiley 1967-2006 ed. (cling co trén trang mang
Wiley InterScience®), hodc Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed.
Springer-Verlag, Berlin, bao gdm phan sung (ciing c6 trén co s¢ dir lidu truc tuyén
Beilstein)).

Nhim muc dich minh hoa, cac So d6 1 va 2 thé hién cac phuong phap chung dé
36

36/180



44812

didu ché cac hop chét dugc md ta & day cling nhu céc hop chét trung gian chi chét.
Xem phan vi du duéi day vé md té chi tiét hon vé céc budc clia timg phéan Umg riéng ré.
Ngudi c6 hiéu biét trung binh vé linh vuc nay sé& thiy duoc riang cic phuong phap tong
hop khac c6 thé dugc st dung dé tdng hop cac hop chat. Mic dit cac nguyén liéu va cac
chét phan Uing ban d4u cu thé duoc minh hoa trong cic So dd va duoc thao luan dudi
day, cac nguyén liéu va chét phan tng ban dAu khac c6 thé d& dang duoc thay thé dé
tao ra nhidu dan xudt va/hodc cac didu kién phan tng khéc nhau. Ngoai ra, nhiéu hop
chét duoc didu ché bang cac phwong phap duge mo ta dudi day co thé con duoc cai bién
theo ban mo ta st dung hoa hoc thong thuong ma nguodi co hiéu biét trung binh trong

linh vyc k§ thuét nay da biét rd.

N__Cl 3 3
Y SyAr Ny R SNAT ‘N\ R
=N | _N R? _N
Cl N cl N~ S” N
1.1 1.2 1.3
Sodol

So dd 1 thé hién so dd chung dé tbng hop hop chét 1.3. 3,6-Diclo-1,2,4-triazin
1.1 ¢6 thé duge cho phan tmg SnAr dé tao ra triazin 1.2, trong d6 R? 13 nhu dugc xéc
dinh trong ban mo ta nay. Triazin 1.2 ¢6 thé dugc cho phan tmg SnAr dé tao ra triazin
1.3, trong d6 R 1a nhu duoc xéc dinh trong ban mo ta nay.
N R - N R
JI \\r Suzuki [ )N/

N”N RZ "N
1.2 1.4

Cl

So d6 2
So d 1 thé hién so dd chung dé tdng hop hop chét 1.4. Triazin 1.2 c6 thé dugc
cho phan tng Suzuki dé tao ra triazin 1.4, trong d6 R? va R? la nhu dugc x4c dinh trong

ban mo ta nay.

Phuong phép tach
C6 thé 6 1oi néu tach cac san phdm phan tmg khoi nhau va/hodc khéi cac nguyén
liéu ban dau. Cac san phdm mong mudn ctia ting budc hodc hang loat bude dugce tach
va/hodc tinh ché (sau day goi 1a tach) dén mirc d6 ddng nhat mong mudn bing cac k§
thuét phd bién trong linh vuc nay. Thong thudng, cic quy trinh tich nhu viy bao gdm
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chiét nhiéu pha, két tinh tir dung moi hoac hdn hop dung mdi, chung cét, thang hoa,
hoic séc ky. Phuong phap sic ky c6 thé bao gdm mot s6 phuong phép bat ky bao gom,
vi du: phuong phéap va thiét bi sic ky ddo pha va pha thudng; sdc ky loai trir theo kich
thude; sdc ky trao dbi ion; sic ky 1ong ap suét cao, trung binh va thap; phuong phéap sdc
ky phén tich quy md nhd; sic ky tang di dong mo phong (simulated moving bed -
“SMB”) va séc ky 16p mong hodc day diéu ché, cling nhu céc k¥ thuat séc ky 16p mong
quy md nho va sac ky nhanh. Nguoi ¢6 hidu biét trung binh vé linh vuc nay s& 4p dung
céc k§ thuat d& dat dugc viée tich mong mudn nhat.

Cé4c hdn hop dong phan khong d6i quang c6 thé dugc tach thanh timg chét dong
phan khong ddi quang riéng biét trén co s sw khac biét héa ly cia ching bang céc
phuong phép ma ngudi ¢ hiu biét trung binh vé linh vyc ndy da biét, ching han, bang
phuong phép sic ky va/hodc két tinh phan doan. Cac chat ddng phan ddi anh c6 thé
dwoc tich bing cach chuyén hdn hop ddng phan déi anh thanh hdn hop dong phan
khong dbi quang bang phan ng v&i hop chit hoat dong quang hoc thich hgp (vi dy,
chét phu trg bt di nhu ruou bat ddi hodc clorua axit Mosher), tach céc chét ddng phan
khong ddi chat dong phan khong d6i quang va chuyén héa (vi dy, thiy phén) cac chét
ddng phan khong d6i quang riéng ré thanh chét ddng phan d6i anh tinh khiét tvong Gmg.
Céc chét ddng phan dbi anh ciing c6 thé dugc tach bang cach sir dung cot HPLC bét
dbi.

Chéat ddng phan 1ap thé don, vi dy, chét ddng phéan ddi anh, gan nhu khong chira
chét ddng phan l4p thé ctané cb thé thu dugc bang cach phéan tach hdn hop triét quang
bang phuong phap nhu tao chit ddng phan khong dbi quang vbalmg cach str dung tac nhan
phan tach hoat dong quang (Eliel, E. and Wilen, S. Stereochemistry of Organic
Compounds. New York: John Wiley & Sons, Inc., 1994; Lochmuller, C. H., et al.
“Chromatographic resolution of enantiomers: Selective review.” J. Chromatogr. Vol.
113, No. 3 (1975): pp. 283-302). Hdn hop triét quang ctia hop cht bat dbi duge mé ta
& day c6 thé duge tach va phan lap bang phuong phap thich hgp bét ky, bao gdm: (1)
tao mudi ion, ddng phan khong d6i quang véi cac hop chét bat @i va tach bang cach
két tinh phan doan hodc cac phuong phap khac, (2) tao cac hgp chét dong phan khong
d6i quang véi cac chét phan tmg tao dan xuét bét déi, tach cac chat ddng phan khong
ddi quang, va chuyén héa thanh cac chét ddng phan 1ap thé tinh khiét, va (3) tach cac
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chét ddng phan l4p thé gan nhu tinh khiét hogic duoc lam gidu truc tiép trong cac didu
kién bét dbi. Xem: Wainer, Irving W., ed. Drug Stereochemistry: Analytical Methods
and Pharmacology. New York: Marcel Dekker, Inc., 1993.

Trong phuong phéap (1), cac mubi ddng phan khong ddi quang c6 thé dugc tao
thanh bang phan tmg cua cac bazo bét d6i tinh khiét v& mat dong phan ddi anh nhu
brucin, quinin, ephedrin, strychnin, o~metyl-/-phenyletylamin (amphetamin), va cac
chét tuong tu voi cac hop chét khong d6i xing mang churc axit, nhu axit carboxylic va
axit sulfonic. Cac mudi déng phan khong d6i quang c6 thé dugc tach béng cach két tinh
phén doan hodc sic ki ion. Dé tach cac chit dong phan quang hoc cua cac hop chét
amino, viéc bd sung axit carboxylic hodc sulfonic bt dbi, nhwr axit camphorsulfonic,
axit tartric, axit mandelic, hoac axit lactic, cO thé tao ra céc mudi déng phén khong dbi
quang.

Theo cach khac, bang phuong phap (2), chét can phan tich dugc cho phan ung
véi mot chat dong phan d6i anh ciia hop chét bat ddi dé tao ra cip chét dong phan khong
ddi quang (Eliel, E. and Wilen, S. Stereochemistry of Organic Compounds. New York:
John Wiley & Sons, Inc., 1994, p. 322). Cac hop chit ddng phan khong d6i quang c6
thé dugc tao thanh bang phéan g cua cac hop chét khong d6i ximg véi cac chét phan
{mg tao din xuét bAt dbi tinh khit v& m3t ddng phan déi anh, nhu cac dn xudt mentyl,
tiép theo 1a tach cac chét ddng phan khong dbi quang va thily phan 8 tao ra chat dong
phan dbi anh tinh khiét hodc dugc 1am gidu. Phuong phéap xac dinh do tinh khiét quang
hoc bao gom tao este bat ddi, nhu este mentyl, vi dy, (-) mentyl cloroformat véi su c6
mat cia bazo, hodc este Mosher, a-metoxy-o-(triflometyl)phenyl axetat (Jacob III,
Peyton. “Resolution of (+)-5-Bromonornicotine. Synthesis of (R)- va (S)-Nornicotine
of High Enantiomeric Purity.” J. Org. Chem. Vol. 47, No. 21 (1982): pp. 4165-4167),
ctia hon hop triét quang, va phén tich phd '"H NMR vé su c¢6 mat cia hai chat ddng phan
d6i anh hodc chit dong phan khéng ddi quang atrop. Cac chit ddng phan khong dbi
quang on dinh cta céc hop chit ddng phan atrop c6 thé dugc tach va phéan 1ap bang sic
ki pha thudng va déo pha theo cac phwong phép tich céc naphtyl-isoquinolin dong phan
atrop (WO 96/15111).

Bing phuong phép (3), hdn hop triét quang cla hai chit ddng phan ddi anh c

thé duoc tach bang sic ki st dung pha tinh bat d6i (Lough, W.J., ed. Chiral Liquid
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Chromatography. New York: Chapman and Hall, 1989; Okamoto, Yoshio, et al.
“Optical resolution of dihydropyridine enantiomers by high-performance liquid
chromatography using phenylcarbamates of polysaccharides as a chiral stationary
phase.” J. of Chromatogr. Vol. 513 (1990): pp. 375-378). Cac chét ddng phan d6i anh
duge 1am gidu hodc dugc tinh ché c6 thé dugc phan biét bang cac phuong phép dung
dé phan biét cc phén tir bat dbi khac véi cac nguyén ti cacbon khong d6i xing, nhu

quay quang va ludng hudéng sac tron.

Danh gia sinh hoc

Céc hop chét theo sang ché 13 céc chit ttc ché SHP2. Cu thé, ching thé hién ai
luc dbi v6i SHP2.

C6 thé x4c dinh hoat tinh ctia SHP2 cta hop chéit c6 cong thuc I bang mot s6
phuong phép truc tiép va khong truc tiép. Cac hop chét 1am vi du nhat dinh dugc mo ta
& dy ¢6 thé duoc thir nghiém v& hoat tinh e ché SHP2 cua chung (vi du sinh hoc 1).
Thir nghiém dya trén té bao (thtr nghiém sinh hoc 2) duoc sir dung dé xac dinh hiéu qua
ctia chit Grc ché SHP2 dén su truyén tin hiéu xudi dong bing cach thtr nghiém

phosphoryl hoa ERK1/2.

Dugc phdm va sir dung

Céc hop chét dugc md ta & day co thé dugc st dung bang dudng dung bat ky
thuén tién thich hop véi tinh trang can diéu tri. Cac hop chét cua sang ché duoc dung
theo dudng dung thich hop bat ky & dang duoc pham dugc bao ché phi hop véi dudng
dung d6, va véi lidu lugng c6 hiéu qua cho diéu tri dy dinh. Pudng ding tinh hop bao
gbdm duong miéng, ngoai dudng tiéu héa (bao gbdm dudi da, trong co, trong tinh mach,
trong dong mach, trong da, trong vé va ngoai mang cung), qua da, duong tryc trang,
duong miii, dung khi tru (bao gdm trong ma va duéi ludi), duong 4m dao, trong mang
bung, trong phdi va trong mii.

Céc hop chét c6 thé duoc sir dung & dang stt dung thuén tién, vi du, vién nén,
bot, vién nang, dung dich, thé phan tan, hdn dich, xi 16, dang phun, thudc dan, gel, nhii
dich, miéng dan, v.v. Céc ché phim c6 thé chira cdc thanh phan théng thudng trong bao

ché dugc phém, vi du, chat pha lodng, chit mang, chét diéu chinh d6 pH, chét 1am ngot,
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chét tao khdi, va cac hoat chét khéc. Néu can dung ngoai dudng tiéu hoa, cac ché pham
s& vO trung va ¢ dang dung dich hodc hdn dich thich hop dé tiém hoic truyén. Céc dung
cu thich hop d& ding ngoai duong tiéu héa gdm cac bom kim tiém (gdm bom tiém vi
kim), cAc bom tiém khong c6 miii kim va cac ky thuat truyén.

Théng thudng, hop chét cia sang ché dugc ding véi lugng c6 hiéu qua didu tri
tinh trang bénh ly nhu duge mo ta & day. Cac hop chét theo sang ché co thé duoc dung
nhu 12 ban than hop chét, hodc cach khéc, nhu 12 mudi duoc dung. Pé ding va phan
lidu, ban than hop chét hosic muéi dugc dung ctia n6 s& don gian 1a duge dé cap nhu 13
cac hop chat cua sang ché.

Dang bao ché dic thu dugc bao ché bing cach tron hop chit duge md t& & day
va chét mang, chit pha loing hodc ta dugc. Cac chét mang, chat pha lodng va ta dugc
thich hop da dugc ngudi ¢ hidu biét trung binh vé linh vuc nay biét 16 va dugc mo ta
chi tiét trong tai liéu, vi du, Ansel, Howard C., et al., Ansel’s Pharmaceutical Dosage
Forms and Drug Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins,
2004; Gennaro, Alfonso R., et al. Remington: The Science and Practice of Pharmacy.
Philadelphia: Lippincott, Williams & Wilkins, 2000; va Rowe, Raymond C. Handbook
of Pharmaceutical Excipients. Chicago, Pharmaceutical Press, 2005. Cac dang bao ché
cling co thé bao gém mot hodc nhiéu chit dém, chit én dinh, chét hoat dong bé mit,
chit 1am 4m, chét 1am tron, chét nhil hoa, chit tao huyén phu, chét bao quan, chét chéng
oxy hoa, chét 1am mo, chét gay truot, chét hd tro viéc gia cong, chét tao mau, chét tao
ngot, chét tao huong, chét tao huong vi, chét pha lodng va cac chét phu tro da biét khac
dé tao ra dang trinh bay dep cua thube (tic 13, hop chit dugc mo ta & day hodc dugc
phém chira chung) hodc hd tro san xuét duoc phém (thc 1a, thudc).

Mot phuong 4n bao gém dugc phdm chtta hop chét ¢ cong thirc I, hodc chat
ddng phén 1ap thé, chat hd bién hodc mudi dugce dung ciia chung. Phuong 4n khac aé
cap dén duge pham chita hop chat ¢6 cong thirc I, hodc chit ddng phén 1ap thé, chat hd
bién hodc mudi dugce dung ctia hop chét ndy, cing véi chét mang, chat pha loing hoic
ta dugc dugc dung.

Theo mot phuong an khac, sang ché @ xuit dugc pham chira hop chat c6 cong
thiee I, hodc mudi duge dung ctia n6, nhu duge xac dinh trong phuong an bét ky duogc

mo ta trong ban mo ta nay, tron 13n v6i it nhat mét ta dugce duoc dung.
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Theo mét phuong 4n khac, sang ché gdm céc duge pham. Céc duge phim nay
chira hop chét theo sang ché c6 mit cung v6i chit mang duge dung. Cac chét c6 hoat
tinh dugc ly khac cling co thé c6 mat. Nhu duoc st dung & day, “chét mang duoc dung”
bao gdm batky va tat ca dung mdi, mdi trudng phan téan, chét bao, chét khang khuan va
khang nm, céc chét ding truong va 1am cham sy hép thu, va céac chét twong tu twong
thich v& mit sinh 1y. Vi du vé chat mang dugc dung bao gdm mot hodc nhidu trong s6
nuée, nwde mudi, dung dich mudi dém phosphat, dextroza, glyxerol, etanol va cac chét
tuong tu, cling nhu 1a céc két hop cua ching va c6 thé bao gdm céc chat déng truong,
vi du, dudng, natri clorua, hodc cac rugu polyhydric nhu manitol, hodc sorbitol trong
ché phém. Céc chat duoc dung nhu chit 1am uét hodc luong nho cua céc chét phu trg
nhu chét 1am w6t hodc chit nhii ha, chit bao quan hoic chat dém, ma lam ting cudng
thoi han st dung hodc hiéu lyc cua khang thé hodc mot phﬁn khéang thé.

Ché pham theo sang ché c6 thé & cac dang khac nhau. Cac dang nay bao gbm, vi
du, dang lidu 16ng, ban rin va ran, nhu dung dich long (chang han, dung dich c6 thé
tiém duoc va c6 thé truyén duoc), thé phan tan hoac hdn dich, vién nén, vién tron, bot,
liposom va thubc dan. C4c dang nay tuy thudc vao phuong thirc dung duge du dinh va
ung dung tri ligu.

Céc ché phém dién hinh 12 & dang dung dich ¢6 thé tiém dugc hodc truyén dugc,
nhu ché phim twong tu nhu ché phidm dung dé gay mién dich thu dong cho ngudi voi
céc khang thé néi chung. Mot phuong thirc ding 1a ngoai duong tiéu héa (chang han,
trong tinh mach, dudi da, trong mang bung, trong co). Theo mot phuong &n khac, khang
thé dugc ding bang cach truyén hosc tiém trong tinh mach. Theo mot phuong an khic
nita, khang thé dwoc ding bang c4ch tiém trong co hodc dudi da.

Dang lidu rin dung qua duong miéng co thé, vi du, dugc trinh bay duédi cac don
vi riéng biét, nhu vién nang ctiing hodc vién nang mém, vién tron, vién nhén, vién ngam,
hodc vién nén, mdi don vi ndy chtra lugng dinh trude cua it nhét mot hop chat theo séng
ché. Theo mot phuong 4n khac, dang dung qua dudng miéng nay c6 thé 12 dang bot
ho#c dang hat. Theo mdt phuong an khéc, dang lidu ding qua dudng miéng la dang
dung dudi ludi, nhu, vi dy, vién ngdm. Trong cac dang liéu lugng ran nhu vay, cac hop
chit c6 cong thic I thuong duge két hop véi mot hodc nhiéu t4 dugc. Cac vién nang

hodc vién nén nhu vy c6 thé chira dang bao ché giai phéng c6 kiém soét. Trong trudng
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hop vién nang, vién nén, va vién tron, cac dang lidu luong cling c6 thé chua chat dém
hoéc co thé dugc bao ché véi cac mang bao tan trong rudt.

Theo mot phuong an khac, dang dung qua dudong miéng co thé 1a dang lidu long.
Céc dang liéu luong long dé ding qua dudng miéng gbm, vi du, cac nhil twong, dung
dich, hdn dich, xird, va cdn ngot duge dung chita cac chét pha lodng tro thuong dung
trong linh vyc ndy (vi dy, nudc). Cac ché pham nhu vay cling c6 thé con chira cac chét
bd tro, nhu chét 1am u6t, chét nhii hda, chit tao huyén phu, chét tao huong vi (vi du,
chét 1am ngot), va/hodic chét tao huong.

Theo mdt phuong an khéc, sang ché gdm dang liéu ding ngoai dudng tiéu hoa.
“Viéc dung ngoai duong tiéu héa" bao gdm, vi du, viéc tiém dudi da, tiém trong tinh
mach, tiém trong phiic mac, tiém trong co, tiém trong xwong uc, va truyén. Cac ché
pham tiém dugc (ttc 13, cac hdn dich dang nuéc hodc dang dau vo trung tiém dugc) c6
thé duoc bao ché theo phuong phap di biét trong linh vuc nay bang céach sir dung céc
chét phén tan, cht 1am wét, va/hodc chét tao huyén phu thich hop.

Theo mdt phuong an khéc, sang ché bao gdm dang liéu dung khu tr. “Viéc dung
khu tra" goém, vi du, viéc ding qua da, nhu qua miéng dan qua da hodc qua cc dung cu
dién chuyén ion, viéc ding trong mat, hodc viéc dung trong miii hodc dung bang cach
hit. Cac ché pham dé ding khu tri con gbm, vi du, cic gel, thubc phun, thudc m& va
kem ding khu tri. Dang bao ché dung khu tra ¢6 thé gdbm hop chit ma ting cudng su
hép thu hodc sy thAm cua thanh phan hoat tinh qua da hodc c4c ving bi anh huong khac.
Khi cac hop chét theo sang ché dugc dung bing dung cu qua da, viéc su dung s& duoc
thuc hién bang tim dan kiéu mang chira va mang x6p hozc kiéu nhidu nén ran khac
nhau. Cac dang bao ché dién hinh dung cho muc dich nay gdm cac gel, hydrogel, thube
xtc, dung dich, kem, thuéc m&, bot ric, hd, bot, mang, miéng dan trén da, vién nhén,
vién céy, bot xép, soi, bang va vi nhii tuong. Cac liposom cling c6 thé duoc st dung.
Céc chat mang dién hinh gém rugu, nude, dau khoang, vazolin long, vazolin tréng,
glyxerin, polyetylen glycol va propylen glycol. Céc chit ting cudng kha ning thim c6
thé duoc két hop, xem, vi du, Finnin, Barrie C. and Timothy M. Morgan. “Transdermal
penetration enhancers: Applications, limitations, and potential.” J. Pharm. Sci. Vol. 88,
No. 10 (1999): pp. 955-958.

Céc dang bao ché thich hop dung khu trti cho mét gdm, vi dy, cac thudc nho mét
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trong d6 hop chét clia sang ché duge hoa tan hodc tao huyén phi trong chit mang thich
hop. Dang bao ché dién hinh thich hop ding cho mét hodc tai c6 thé & dang giot hon
dich hodc dung dich dugc tao kich c¢& micron trong nude mudi dang truong, vo trung,
duogc didu chinh d6 pH. Cac dang bao ché khéc thich hop ding cho mét va tai gdm cac
thudc md, vién cdy c6 thé phan hiy sinh hoc (tuc 13, cac dang bot x6p gel, colagen hip
thu dugc) va vién cdy khong thé phan hity sinh hoc (twe 13, silicon), vién nhén, kinh ap
trong va cac hé hat hodc nang, nhu céc niosom hogc liposom. Polyme nhu axit
polyacrylic lién két ngang, rugu polyvinyl, axit hyaluronic, polyme xenluloza, vi dy,
hydroxypropyl metylxenluloza, hydroxyetyl xenluloza, hoic metylxenluloza, hoédc
polyme heteropolysacarit, vi du, gom gelan, c6 thé dugc két hop vai chéat bao quan, nhu
benzalkoni clorua. Cac dang bao ché nay ciing ¢6 thé dugc phan phéi bang cach dién
chuyén ion.

Dé ding trong miii hodc dung bing cach hit, cac hop chét theo sang ché dugc
phan phéi mot cach thun tién dudi dang dung dich hodc nhil dich tir do chira thudc
phun kiéu bom ma dugc bénh nhén ép hodc bom hodc dudi dang thudc phun sol khi tir
dd chira c6 4p hodc may khi dung, véi viée st dung chét day thich hop. Céac dang bao
ché thich hop dé dung trong mili thudng dugc dung dudi dang bdt kho (don doc; dudi
dang hdn hop, vi du, trong hdn hgp khd véi lactoza; hodc dudi dang hat thanh phéan hdn
hop, vi du, dugc tron v6i cac phospholipit, nhu phosphatidylcholin) tur 6ng hit bt kho
hodc dudi dang thude phun sol khi tir d6 chtra c6 4p, bom, dng phun, may phun (tdt hon
12 may phun sir dung dién thuy dong luc dé tao ra swong min), hodc may khi dung, cling
hodc khéng cung véi viée sir dung chét déy thich hop, nhu 1,1,1,2-tetrafloetan hodc
1,1,1,2,3,3,3-heptaflopropan. Dé sir dung trong miii, bot c6 thé chura chit két dinh sinh
hoc, vi du, chitosan ho#c xyclodextrin.

Theo mot phuong an khac, sang ché bao gdm dang liéu ding qua tryc trang.
Dang liéu ding qua tryc trang ndy c6 thé & dang, vi du, thubc dan. Bo cacao 13 chét nén
thuéc dan truyén théng, nhung cac chat khac cling ¢6 thé dwoc st dung néu phit hop.

Céac chit mang va cich dung khéc d3 biét trong linh vuc dugc cling c6 thé dugc
sir dung. Céc duge pham theo séng ché c6 thé duge bao ché bing k¥ thuat duoc bat ky
d4 biét rd, nhu cac quy trinh bao ché va sir dung hitu hiéu. Céc mbi quan tAm trén day

v& céc quy trinh bao ché va sir dung hiru hiéu 1a da dugc biét 1& trong linh vuc nay va
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d4 duoc md ta trong cac sach gido khoa chuan.

Ché d9 lidu lwong dbi vai cac hop chit theo séng ché va/hoic cac ché pham chira
cac hop chét nay dugc dua trén nhiéu yéu td, gém loai bénh, tudi tac, thé trong, gioi
tinh va tinh trang bénh Iy cua bénh nhan; mtc d nghiém trong cua tinh trang nay;
dudng dung; va hoat tinh ctia hgp chét cu thé duoc st dung. Do d6, ché do lidu lugng
c6 thé thay d6i mot cach rong rai. Theo mot phuong an, tong lidu hang ngdy cta hop
chét theo sang ché thuong nim trong khodng ttr 0,01 dén khoang 100 mg/kg (tic 13, mg
hop chét theo sang ché trén kg thé trong) dé diéu tri c4c tinh trang chi dinh dugc ban
luén & day. Theo mot phuong an khac, tong lidu hing ngay ciia hop chat theo sang ché
12 ndm trong khoang tir 0,1 dén khoang 50 mg/kg, va theo mot phuong 4n khac, nam
trong khoang tir 0,5 dén khoang 30 mg/kg. P4i v6i ngudi 16n c6 thé trong 70kg, tong
lidu hang ngay c6 thé 1a 0,1mg dén 2g; Img dén 500mg, v.v. Khong phai hiém gip
truedng hop viée ding cic hop chét theo sang ché dugc 1ap lai nhidu 14n trong ngay (dién
hinh 14 khong nhiéu hon 4 14n). Cac da liéu mot ngay thudng co thé duoc st dung dé
gia tang tong liéu mot ngdy, néu mudn.

Dé ding qua dudng miéng, cac ché pham c6 thé dugc tao ra dudi dang cc vién
nén chtra 0,01, 0,05, 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15,0, 25,0, 50,0, 75,0, 100, 125, 150,
175, 200, 250 va 500 miligam thanh phan hoat tinh d& diéu chinh theo triéu chimg liéu
lwong cho bénh nhan. Thudc thudng chira tir khoang 0,01mg dén khoang 500mg thanh
phan hoat tinh, hogic theo mdt phuong 4n khéc, tir khoang 1mg dén khoang 100mg thanh
phan hoat tinh. Trong tinh mach, lidu diing c6 thé ndm trong khoang tir 0,01 dén khoang
10mg/kg/phut trong qué trinh truyén tbc do khong doi.

Céc dbi twong thich hop theo sang ché gdm cac dobi tugng dong vat c6 vi. Céc
dong vat co vu theo sang ché bao gém cho, meo, bo, dé, ngua, clru, lon, cac loai gdm
nham, cac dong vat gim nham, céc loai linh truéng, va cac dong vat tuong tu, va gém
cac dong vt c6 vi trong bung me. Theo mot phuong 4n, nguoi 1a d6i tuong thich hop.

Déi twong ngudi c6 thé 12 ngudi co gisi tinh bat ky va & giai doan phat trién bat ky.

Phuong phép diéu tri bing cac hop chat theo séng ché
Hop chét theo sang ché c6 thé hitu dung trong diéu tri nhiéu bénh, réi loan, hodc

tinh trang bénh ly, bao gém bénh ung thu. Céc tinh trang bénh 1y khéc c6 thé dugc diéu
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tri bang cac hop chét theo sang ché bao gém cac bénh ting sinh qua muc, cac rdi loan
viém hoéc dau.

Cac phwong phép diéu tri hodc ngan ngira bénh hogc tinh trang ciing dugc dé
xuét bang cach sir dung mot hosic nhiéu hop chit dugc md ta & ddy, hoic chét déng
phén 14p thé, chit hd bién hodc mudi dwoc dung cua céc hop chét nay. Theo mot phuong
an, phuong phép diéu tri bénh ting sinh qua muc & dong vat c6 va bao gdm viéc cho
dong vat c6 vi nay st dung lugng hitu hiéu trong diéu tri cua hop chat ¢ cong thirc I,
ho#c chit ddng phén 14p thé, chit hd bién hodc mudi duoc dung cia ching dugc d&
XUAt.

Phuong 4n khac d& xuét phuong phap diéu tri hodc ngin nglra bénh ung thu &
dong vét c¢6 va can diéu tri, trong d6 phuong phap nay bao gdm cho dong vat ¢6 vi
dung lwong hitu hiéu trong diéu tri ctia hop chit ¢6 cong thirc I, hodc chat dong phan
lap thé, chét hd bién hodc mudi duge dung ctia hop chét nay.

Sang ché con dé cap dén duge pham chira hop chét ¢6 cong thic I, hodc mubi
dugc dung cua nd, nhu duge xac dinh trong phuong an bét ky trong s6 cac phwong 4n
duoc mo ta trong ban md ta nay, dé dung trong diéu tri bénh ung thu.

Phuong 4n khac d& xuét phuong phap diéu tri hodc ngin ngira dau & dong vat c6
vi cAn diu tri, trong d6 phuong phép nay bao gém cho dong vt c6 va dung lugng hiru
hiéu trong diéu tri ctia hop chét c6 cong thue I, hoac chét déng phan 1ap thé, chat hd
bién hodc mudi duge dung ciia hop chat nay.

Phuong 4n khac d& xuit phuong phap diéu tri hogdic ngén ngira rdi loan viém &
dong vét c6 vi can diéu tri, trong d6 phuwong phap nay bao gbm cho dong vat c¢6 vl
dung luong hitu hiéu trong diéu tri ciia hop chét ¢ cong thue I, hodc chat dong phan
1ap thé, chét hd bién hodc mudi duge dung ctia hop chét nay.

Phuong 4n khic dé xudt phuong phép tc ché hoat tinh protein tyrosin
phosphataza SHP2 trong té bao bao gdm viéc xtt 1y té bao bing hop chét c6 cong thirc
I, hogic cht ddng phén 1ap thé, chat hd bién hodc mubi dugc dung ctia hop chat nay.

Phuong 4n khac d& cap dén phuong phap tGrc ché hoat tinh protein tyrosin
phosphataza SHP2 trong té bao bao g0m viée xir 1y t& bao bang hop chit c6 cong thirc
I, hoic chit ddng phan lap thé, chét hd bién hodc mubi dugc dung ctia chiing, vé6i luong

hitu hiéu dé 1am giam hodc loai trr hoat tinh SHP2 kinaza.
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Phuong 4n khéc dé xuét phwong phap uc ché hoat tinh protein tyrosin
phosphataza SHP2 ¢ bénh nhén can diéu tri bao gém budc cho bénh nhan st dung hop
chét c6 cong thire I, hodc chét d@)ng phan 1ap thé, chét hd bién hodc mudi duoc dung
ctia hop chét nay.

Theo phuong 4n khéc, sang ché dé& cap dén phuong phap trc ché hoat tinh protein
tyrosin phosphataza SHP2 dé diéu tri bénh ung thu.

Phuong 4n khac dé cap dén phuong phép diéu trj hozc cai thién murc do nghiém
trong cua roi loan ting sinh qua mirc & bénh nhan can didu tri bao gdm viéc cho bénh
nhan st dung hop chét c6 cong thic I, hodc chit ddng phan 14p thé, chit hd bién hodc
mudi duge dung ctia hop chat nay.

Phuong 4n khéc dé cap dén phuwong phép diéu tri hodc cai thién mirc do nghiém
trong cua roi loan ting sinh qua mirc & bénh nhan can diéu tri bao gdm viéc cho bénh
nhéan st dung ddng thoi hop chét c6 cong thirc I, hodc chit ddng phén lap thé, chat hd
bién hodic mudi duge dung ciia hop chét nay, véi it nhat mét tac nhan hoa tri liéu khac
dugc dung dé didu tri hodc cai thién rdi loan ting sinh qui mc.

Phuong 4n khac dé cap dén phuong phép diéu tri hodc cai thién mirc do nghiém
trong cua chiing dau & bénh nhan can diéu tri bao gém viéc cho bénh nhan st dung hop
chit c6 cong thic I, hodc chat dong phan 1ap thé, chit hd bién hoidc mudi dugc dung
ctia hop chét nay.

Phuong 4n khéc dé cap dén phuong phép diéu tri hodc cai thién mic do nghiém
trong cua 161 loan viém & bénh nhan can didu tri bao gdm viéc cho bénh nhén st dung
hop chit cé cong thirc I, hodic chit ddng phéan 1ap thé, chit hd bién hozc mudi dugc
dung ciia hop chét nay.

Phuong 4n khéc d& cap dén cc phuong phép diéu tri hodc ngin ngilra bénh hodc
rdi loan dugc diéu chinh bang SHP2, bao gdm budc cho dong vat c6 vi can didu tri s
dung lugng hitu hiéu ctia hop chit c6 cong thic I, hodc chat dong phan 1ap thé, chit hd
bién hodc mudi dugc dung cta ching. Vi du v& cé4c bénh va rdi loan bao gém, nhung
khong chi giéi han &, cic bénh tang sinh qua muc, nhu ung thu va dau hodc bénh viém.

Phuong 4n khéc dé cap dén viéc stt dung hop chét c6 cong thirc I, hodc chéit dong
phéan lap thé, chét hd bién hoic mudi dugc dung cua ching, trong san xudt thudc dé didu

tri bénh ting sinh qua mc. Phuong an khac @& cap dén viéc str dung hop chét c6 cong
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thire I, hodc chat ddng phan 1ap thé, chat hd bién hodc mudi duge dung cua chung, trong
san xuét thudc dé diéu tri bénh ung thu.

Phuong 4n khéac dé cap dén viéc st dung hop chét c6 cong thire I, hodc chét ddng
phan 1ap thé, chét hd bién hodc mudi duge dung ctia chung, trong san xuét thudc dé diéu
tri ching dau.

Phuong 4n khac dé cap dén viéc st dung hop chét c6 cong thirc I, hodc chit dong
phan 13p thé, chét hd bién hodc mudi dugc dung clia ching, trong san xuét thudc dé diéu
tri bénh viém.

Phuong 4n khéc d& cap dén viée sir dung hop chét c6 cong thirc I, hogc chét dong
phéan 1ap thé, chit hd bién hozc mubi dugc dung ching, dé st dung trong didu tri céc
bénh ting sinh qua mtrc. Phuong an khac d& cap dén viéc st dung hop chét c6 cong
thie I, hodc chat déng phan 1ap thé, chat hd bién hodc mubi duoc dung cua chiing, dé
stt dung trong diéu tri bénh ung thu.

Phuong 4n khéc dé cap dén viéc st dung hop chét c6 cong thie I, hodc chat dong
phéan lap thé, chét hd bién hoic mudi duge dung cta chung, dé st dung trong didu tri
chung dau.

Phuong 4n khéc dé cép dén viéc st dung hop chét c6 cong thie I, hodc chét dong
phan 14p thé, chit hd bién hodc mudi duoc dung ching, d8 str dung trong diéu tri cac

bénh viém.

Sang ché con bao gdm cac phuong 4n sau:

hop chét c6 cong thirc I, hodc mubi duoc dung ctia hgp chit nay, nhu dugc xac
dinh theo phuong 4n bat ky trong s6 cac phuong 4n dugc mo ta trong ban mo ta nay, aé
st dung lam thude;

hop chét c6 cong thirc I, hodc mudi dugc dung ctia hop chit nay, nhu dugc xac
dinh theo phuong 4n bat ky trong s6 cac phuong 4n dugc mo ta trong ban mo ta nay, dé
st dung trong diéu tri bénh ung thu;

phuong phép didu trj bénh ma chét ac ché SHP2 dwoc chi dinh dé diéu tri, & d6i
tuong can diéu tri, bao gdm buéc cho d6i tugng str dung lugng hiru hiéu trong didu tri
cua hop chét c6 cong thirc I, hodc mudi dugc dung ctia hgp chét nay, nhu dugc x4c dinh

theo phurong 4n bét k¥ trong s6 cac phuong an dugc mo ta trong ban md ta nay;
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viéc sir dung hop chét c6 cong thic I, hodc mudi dugc dung cua hgp chét nay,
nhu duoc x4c dinh theo phuong 4n bt ky trong s§ cac phuong 4n duge md ta trong ban
mo t4 nay, dé san xudt thudc dé diéu tri bénh hodc tinh trang bénh ly trong do6 chét tc
ché SHP2 duogc chi dinh;

hop chét ¢6 cong thirc I, hodc mudi duge dung ctia hop chét nay, nhu duge xac
dinh theo phuong 4n bat ky trong s6 cac phwrong 4n dugc md ta trong ban md ta nay, dé
str dung trong diéu tri bénh hodc tinh trang bénh ly trong d6 chét ic ché SHP2 duoc chi
dinh; hoac

duoc phdm dé didu tri bénh hoac tinh trang bénh 1y trong d6 chét Grc ché SHP2
duoc chi dinh, bao gém hop chét c6 cong thic I, hodc mubi duge dung cuia hgp chét
ndy, nhu dugc xéc dinh theo phuong 4n bt ky trong s cdc phuong 4n duge mo ta trong
ban mo t4 nay.

Theo c4c phuong 4n nhit dinh, bénh ting sinh qua mirc 12 bénh ung thu. Theo
cac phuong an nhét dinh, bénh ung thu cé thé duoc chon tiru hic séc td, bénh bach cau
tay don bao & nguoi tré tudi, u nguyén bao than kinh, bénh bach cau dong tiy bao méan
tinh ¢6 nhi®m sic thé Philadelphia duong tinh, bénh bach cau nguyén bao lympho cip
tinh c6 nhi®m sic thé Philadelphia dwong tinh, bénh bach cau dong tiry bao cip tinh, u
ting sinh tdy bao (nhu bénh da hdng cau, ting tiéu cau ban chét va xo tity nguyén phat),
ung thu vu, ung thu phoi, ung thu gan, ung thu dai tryc trang, ung thu thuc quan, ung
thu da day, caxinom té bao vay & dAu va cb, u nguyén bio than kinh dém, u lympho té
bao 16n bit thuc san, caxinom tuyén gidp, khdi u spitzoid. Theo cac phwong an nhat
dinh, bénh ung thu 13 u hic sic t6. Theo cc phuong 4n nhét dinh, bénh ung thu 1a bénh
bach cau tiy don bao & nguoi tré tudi. Theo cac phuong an nhét dinh, bénh ung thu 1a
u nguyén bao than kinh. Theo cac phuong 4n nhét dinh, bénh ung thu 13 bénh bach cu
dong tuy man tinh c6 nhiém sic thé Philadelphia duong tinh. Theo cac phuong 4n nhat
dinh, bénh ung thu 12 bénh bach ciu nguyén bao lympho cép tinh ¢6 nhiém sic thé
Philadelphia duong tinh. Theo cac phuong an nhét dinh, bénh ung thur 12 bénh bach cu
ty cap. Theo cac phuong an nhét dinh, bénh ung thu 13 u tdng sinh tuy, nhu bénh da
hong ciu, ting tiéu cdu ban chét va xo tiy nguyén phat. Theo cac phuong 4n nhét dinh,
bénh ung thu dugc chon tir nhém gdm bénh da héng cAu, ting tiéu cau ban chit va xo
tiy nguyén phat. Theo cac phuong an nhét dinh, bénh ung thu 14 bénh da hong cAu.
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Theo cac phuong 4n nhét dinh, bénh ung thu 1a bénh tang tiéu cAu ban chéit. Theo céac
phuong 4n nhit dinh, bénh ung thu 14 bénh xo tiy nguyén phat. Theo cac phuong an
nhit dinh, bénh ung thu 12 bénh ung thw vi. Theo cc phuong 4n nhat dinh, bénh ung
thu 12 bénh ung thu phdi. Theo c4c phuong an nhét dinh, bénh ung thu 13 ung thu gan.
Theo cac phuong 4n nhét dinh, bénh ung thur 12 ung thur dai truc trang. Theo cac phuong
an nhat dinh, bénh ung thu 12 ung thu thuc quan. Theo cac phuong an nhét dinh, bénh
ung thu 13 ung thu da day. Theo cac phuong an nhét dinh, bénh ung thu 1a caxinom té
bao vay & diu va c6. Theo cic phuong 4n nhét dinh, bénh ung thu 12 u nguyén bao than
kinh dém. Theo cac phuong an nhét dinh, bénh ung thu 13 u lympho t& bao 16m bat thuc
san. Theo céc phuong 4n nhit dinh, bénh ung thu 1a caxinom tuyén giap. Theo cac
phuong 4n nhét dinh, bénh ung thu 12 khéi u spitzoid. Theo cac phuong an nhat dinh,
bénh ung thu dugc chon tir nhom gém NSCLC, ung thu dai trang, ung thu thuc quan,
ung thu tryc trang, bénh bach cAu tuy-don bao & ngudi tré (juvenile myelomonocytic
leukemia - JMML), ung thu vu, u héc sic t6, va ung thu tuyén tuy.

Theo cac phuong an nhét dinh, bénh hodc 16i loan ¢6 thé duoc chon tir bénh u
x0 than kinh va hoi chiing Noonan. Theo mot s6 phuong 4n, bénh hodc r6i loan 14 bénh
u x0 than kinh. Theo cic phuwong 4n nhét dinh, bénh hoic rdi loan 12 hoi ching Noonan.

Theo cac phuong an nhét dinh, bénh hodc 161 loan 13 u bao soi than kinh.

Theo cac phuong 4n nhét dinh, bénh hoic r6i loan bao gém té bao chira dot bién
ma hoa bién thé KRASC!2€. Xem WO 2019/051084.

Theo cac phuong an nhét dinh, bénh ting sinh qua mrc 12 bénh hoac r6i loan bao
gdm té bao chira dot bién ma héa bién thé NF1 mét chirc nang (“NF1“97). Theo céc
phuong 4n nhét dinh, dot bién NF1 12 dot bién mét chirc ning. Theo cic phuong an nhét
dinh, bénh hodc rdi loan 14 khdi u bao gdm cac té bao mang dot bién mét chirc ning
NF1. Theo c4c phuong 4n nhét dinh, kh&i u 12 NSCLC hodc u hic séc t6. Theo céc
phuong 4n nhét dinh, bénh duge chon tir bénh u xo than kinh typ I, bénh u xo than kinh
typ 1L, u bao soi than kinh, va hdi chimg Watson.

Theo cac phuong an nhét dinh, bénh hodc roi loan c6 lién quan dén dot bién
dudng RAS & té bao clia dbi twong ma 1am cho t& bao nay it nhét mot phan phu thudce
vao dong truyén tin higu thong qua SHP2. Theo cic phuong dn nhét dinh, dot bién

dudng RAS 1a dot bién RAS duge chon tir dot bién KRAS, dot bién NRAS, dot bién
50

50/180



44812

SOS, dot bién BRAT loai III, dot bién MEKI loai I, d6t bién MEKI loai I1, va dot bién
F1. Theo c4c phuong 4n nhét dinh, dot bién KRAS dugc chon tir dot bién KRASO12A,
KRASS2C, dot bidn KRASC?D, dot bién KRASCE?, dot bién KRASC!Z, dot bién
KRASGZL @6t bién KRASC2R, dot bidn KRASSZS, dot bién KRAS?Y, va dot bién
KRASS!2Y. Theo c4c phuong 4n nhét dinh, dot bién KRAS 1a dot bién KRASY'?A. Theo
c4c phuong 4n nhét dinh, dot bién KRAS la dot bién KRASY'2C. Theo céc phuong an
nhit dinh, dot bién KRAS 12 dot bién KRASS2P. Theo cac phuong 4n nhat dinh, dot
bién KRAS 2 dot bién KRASC!?F, Theo cac phwong 4n nhét dinh, dot bien KRAS 1a
dot bién KRASS?, Theo c4c phuong 4n nhit dinh, dot bién KRAS la dot bién
KRASS'2L, Theo c4c phuong 4n nhét dinh, dot bién KRAS 12 dot bien KRASC?R. Theo
cac phuong 4n nhét dinh, dot bién KRAS 14 dot bién KRASS'S. Theo céc phuong 4n
nhat dinh, dot bién KRAS 1a dot bién KRASS2V. Theo céc phuong 4n nhat dinh, dot
bién KRAS 14 dot bién KRASS2Y. Theo cac phuong 4n nhat dinh, dot bién BRAF loai
IIT duoc chon tir mdt hodc nhiéu phép thé axit amin sau ddy & BRAF nguoi: D287H;
P367R; V459L; G466V; G466E; G466A; S467L; G469E; N581S; N581L; D594N;
D594G; D594A; D594H; F595L; G596D; G596R va A762E. Theo cac phuong an nhét
dinh, dot bién MEKI loai I dugc chon tir mdt hodc nhiéu phép thé axit amin sau day &
MEKI ngudi: D67N; P124L; P124S; vaL177V. Theo cac phuong an nhét dinh, dot bién
MEXKI loai II dugc chon tir mot hodc nhiéu phép thé axit amin sau day & MEKI nguoi:
AE51-Q58; AF53-Q58; E203K; L177M; C121S; F53L; K57E; Q56P; va K57N.

Liéu phép két hop

Céc hop chét duoc md ta & day va cht ddng phan 14p thé, chét hd bién va mubi
dugc dung cta chung co thé duogc str dung don doc hodc két hop véi cac tac nhan tri
lidu khac d& didu tri. Céc hop chat dugc md ta & day c6 thé dugce sir dung két hop voi
mot hodc nhiéu thudc khac, ching han chat chéng tang sinh qua muc (hodc chéng ung
thu) ma hoat dong thong qua hoat dong trén protein dich khac nhau. Hop chat thir hai
cua td hop duoc hozc ché do lidu t6t hon 1a ¢6 hoat tinh bd sung cho hop chit duge md
ta & day, sao cho chung khong dnh hudng bét loi dén nhau. Céc phan tir nhu vay thich
hop d& dua vao td hop véi lugng hitu hiéu cho myc dich du dinh. Cac hop chét nay c6

thé duoc sir dung cuing nhau trong dugc pham don vi hodc dung riéng r& va, khi dugc
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str dung riéng r€, viéc st dung cd thé 1a déng thot hodc 1an luot theo trat tu batky. Viéc
ding 1an luot nhu vay c6 thé 13 gan vé thoi gian hodc cach xa nhau vé thoi gian.

C#4c cum tr “dung cung lic”, “ddng sir dung”, “dung ddng thoi”, va “duge dung
mdt cach ddng thoi” c6 nghia 1a cac hop chét duoc dung két hop.

Theo phuong &n khéc, sang ché dé xuét phwong phap didu tri ma bao gb6m budc
dung cac hop chét theo sang ché két hop véi mot hodc nhidu duge chét khéc, trong d6
mot hodic nhidu duge chat khéc c6 thé duge chon tir cdc chét duge ban luan ¢ day.

Theo c4c phuong 4n nhét dinh, hop chét c6 cong thire I duge st dung két hop
v6i chét tc ché dudng RAS. Theo cac phwong 4n nhét dinh, chit e ché duong RAS 1a
chét e ché MEK hodc chét wrc ché ERK. Theo c4c phuong 4n nhét dinh, chét tc ché
dudng Ras dugc chon tur mot hoac nhidu chét trong sb trametinib, binimetinib,
selumetinib, cobimetinib, LErafAON (NeoPharm), ISIS 5132; vemurafenib,
pimasertib, TAK733, R04987655 (CH4987655); CI-1040; PD-0325901; CH5126766;
MAPS855; AZD6244; Refametinib (RDEA 119/BAY 86-9766); GDC-0973/XL581;
AZD8330 (ARRY-424704/ARRY-704); RO05126766; ARS-853; LY3214996;
BVD523; GSK1 120212; Ulixertinib, va Abemaciclib, bao gdm cac mubi dugc dung
clia cac hop chit dugc néu tén cu thé va céc solvat duge dung cua cac hop chét va cac
mudi duge néu tén cu thé nay. Theo cac phuong an nhit dinh, chét Grc ché dudng Ras
duge chon tir mdt hodc nhidu chét trong sd trametinib, binimetinib, selumetinib va
cobimetinib, bao gbm céc mudi dugc dung ciia cic hgp chit dugc néu tén cu thé va cac
solvat dugc dung cua céc hgp chit va cac mudi dugc néu tén cu thé nay. Theo céc
phuong 4n nhat dinh, chét &rc ché duong Ras 1a binimetinib bao gdm cac mudi dugce
dung va cac solvat dugc dyng cta binimetinib.

Theo céc phuong 4n nhit dinh, chét (rc ché dudng RAS 1a chét trc ché B-Raf.
Theo cac phuong an nhét dinh, chét c ché B-Raf dugc chon tir mot hodc nhiéu chét
trong sb encorafenib, vemurafenib va dabrafenib, bao gém cac mudi duge dung clia cac
hop chét dugce néu tén cu thé va cac solvat duge dung ciia cac hop chét va céc mudi
duoc néu tén cy thé nay. Theo cac phuong an nhét dinh, chét tc ché dudng RAS 12 chat
ttc ché B-Raf. Theo c4c phuong 4n nhét dinh, chit Gc ché B-Raf 1a encorafenib, bao
gdm cac mudi duge dung va céc solvat dugc dung cuia encorafenib.

Theo cac phuong an nhét dinh, hop chét c6 cong thic I duge dung két hop véi
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chét Grc ché MEK va chit e ché B-Raf. Theo cac phuong 4n nhit dinh, chat {rc ché
MEK duoc chon tir trametinib, binimetinib, selumetinib va cobimetinib, va chét @c ché
B-Raf dugc chon tir encorafenib, vemurafenib va dabrafenib, bao gbm céc mudi duoc
dung cua céac hgp chét dugc néu tén cu thé va cac solvat duge dung ctia cac hop chét va
cac mudi dugc néu tén cu thé nay. Theo cic phuong 4n nhét dinh, chat tc ché MEK 1a
binimetinib, va chét tc ché B-Raf 12 encorafenib, bao gém cac mudi duoc dung cia cac
hop chét dugc néu tén cu thé va cac solvat dugc dung cua cac hgp chét va cac mubi
duoc néu tén cu thé ndy.

Theo cac phwong 4n nhét dinh, hop chét c6 cong thirc I duge st dung két hop
v6i chét tre ché dudng RAS. Theo céc phwong 4n nhét dinh, chét trc ché duong RAS 1a
chét (tc ché KRAS. Theo céc phuong &n nhét dinh, chét tc ché KRAS dugc chon tir
nhém bao gdm BI 1701963 va BBP-454. Theo cac phwong 4n nhit dinh, chét e ché
dudng RAS 1a chit trc ché KRAS G12C. Theo céc phuong 4n nhét dinh, chit e ché
KRAS G12C dugc chon tir nhém bao gém MRTX849, AMG 510, va ARS1620.

Theo cac phuong an nhét dinh, hop chét c6 cong thirc I dugc dung két hop véi
chét trc ché ALK. Theo céc phuong 4n nhét dinh, chét trc ché ALK dugc chon tir nhém
bao gém lorlatinib, crizotinib, ceritinib, alectinib va brigatinib, bao gém cac mudi dugc
dung ctia cac hop chét duge néu tén cu thé va céc solvat dugc dung ctia cac hop chit va
cic mubi duge néu tén cu thé nay. Theo cac phuong 4n nhét dinh, chét tc ché ALK 1a
lorlatinib, bao g@)m cac mubi duoc dung va céc solvat duge dung cua lorlatinib.

Céc chét ndy va cac hop chét theo séng ché ¢6 thé duoc két hop véi céc ta duge
long dugc dung nhu nudce mudi, dung dich Ringer, dung dich dextroza, va cac chét
tuong tu. Ché @6 dung lidu cu thé, tic 13, liéu luong, thoi gian dung va sy dung 13p lai,
s& tuy thude vao db1 teong cu thé va bénh st ciia d6i tuong do.

Céac chat mang, c4c ta dugc, hodc cac chéit 6n dinh héa chép nhéin duogc la khong
doc dbi vai nguoi nhan & mire liéu luong va ndng do duge sir dung, va cd thé bao gém
cac chit dém nhu phosphat, xitrat, va cac axit hitu co khac; cac mudi nhu natri clorua;
céc chit chdng oxy héa bao gdm axit ascorbic va methionin; cac chét bao quan (nhu
octadexyldimetylbenzyl amoni clorua; hexamethoni clorua; benzalkoni clorua,
benzethoni clorua; phenol, butyl hodc rugu benzylic; alkyl paraben, nhu methyl hodc

propyl paraben; catechol; resorcinol; xyclohexanol; 3-pentanol; va m-cresol); cac
53

53/180



44812

polypeptit trong luong phén tir thap (nhé hon khoang 10 gbc); cac protein, nhu albumin
huyét thanh, gelatin, hodc céc Ig; cac polyme wa nudc nhu polyvinylpyrolidon; cac axit
amin nhu glyxin, glutamin, asparagin, histidin, arginin, hodc lysin; cac monosacarit, cac
disacarit, va cac hydrat cacbon khac bao gdm glucoza, manoza, hodc dextrin; cac chét
chelat hdéa nhu EDTA; cac dudng nhu sucroza, manitol, trehaloza hodc sorbitol; cac ion
trai ddu tao thanh mudi nhu natri; cac phitc chit kim loai (vi du, cac phurc chit Zn-
protein); va/hodc cac chit hoat dong bé mt khong ion nhu TWEEN™, PLURONICS™
hodc polyetylen glycol (PEG).

Céc liposom chira cac chit ndy va/hodc cac hop chét theo sang ché duoc diéu
ché bang céc phuong phap da biét trong linh vuc nay, nhu dugc mo ta trong patent My
sb 4,485,045 va 4,544,545. Cac liposom c6 vong tuin hoan ting cudng dugc boc 10
trong patent M¥ sb 5,013,556. C4c liposom ddc biét hiru dung c6 thé dugc tao ra bang
phuong phap bay hoi pha dao vé6i ché pham lipit chira phosphatidylcholin, cholesterol
va phosphatidyletanolamin dugc dan xuit voi PEG (PEG-PE). Céc liposom dugc dun
qua céc bd loc ¢6 kich c& 15 x4c dinh dé tao ra céc liposom c6 dudng kinh mong mudn.

Céc chit va/hodc cac hop chét ndy theo sang ché c6 thé dugc bay vao cac vi nang
duoc didu ché, vi dy, bang céc k§ thuat tu giot hodc béang cach tring hop bé mit chung,
vi dy, 14n luot, cac vi nang hydroxymetylxenluloza hodc gelatin va céc vi nang poly-
(metylmetacrylat), trong cac hé phin phéi thude dang keo (vi dy, cac liposom, cac vi
cAu albumin, cdc vi nhii twong, cdc hat nano va cac nang nano) hoéc trong cac hé¢ dai

nhil twong. Céc k¥ thudt nhu vay dugc boc 10 trong Remington: The Science and

Practice of Pharmacy, supra.

Céac dang bao ché giai phong kéo dai c6 thé duoc stir dung. Céc vi dy thich hgp
vé cac dang bao ché giai phong kéo dai bao g0m c4c nén ban thim ctia polyme ky nudce
rén chira khang thé/hop chét theo sang ché, trong d6 céc nén nay & dang cic vat duge
tao hinh, vi du, mang hodc vi nang. Vi du vé cac nén giai phong kéo dai bao gdm cac
polyeste, cic  hydrogel (vi du, poly(2-hydroxyetyl-metacrylat),  hodc
'poly(vinylalcohol)), polylactit (patent M¥ sb 3,773,919), cac copolyme cua axit L-
glutamic va 7 etyl-L-glutamat, etylen-vinyl axetat khong thé phan huy, c4c copolyme
axit lactic-axit glycolic ¢6 thé phan hiy nhu céc chéit dugc st dung trong LUPRON

DEPOT™ (cé4c vi cau tiém dugc dm copolyme axit lactic-axit glycolic va leuprolit
g P p
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axetat), sucroza axetat isobutyrat, va poly-axit D-(-)-3-hydroxybutyric.

Céc duge phdm duge ding trong tinh mach phai 1a vo tring. Diéu nay dé dang
dat dugc bang cach, vi du, loc qua mang loc vo trung. Céc hop chét theo sang ché thuong
duoc dit vao dd chira ¢6 cira vao vo trung, vi du, ti hodc lo dung dich dung trong tinh
mach ¢6 nut c6 thé xuyén qua bang kim tiém dudi da.

C4c nhil dich thich hop c6 thé dugc bao ché bang cach st dung cac nhii dich m&
¢6 ban trén thi trudong, nhu Intralipid™, Liposyn™, Infonutrol™, Lipofundin™ va
Lipiphysan™. Thanh phan hoat tinh ¢6 thé dugc hoa tan trong ché pham nhii dich duoc
trdn trude hodc cach khac, no co thé duoc hoa tan trong dau (vi du, dAu dau nanh, dau
cdy rum, diu hat béng, diu vimg hodc dau qua hanh) va nhil dich dugc tao thanh khi
trén voi phospholipit (vi du, cac phospholipit cta trimg, cac phospholipit cia déu nanh
lexithin dau nanh) va nudec. Cén hiéu 13 13, c4c thanh phﬁn khéc c6 thé duoc bd sung,
vi du, glyxerol hoac glucoza, dé diéu chinh tinh truong cta nhii dich. Céc nhii dich thich
hop s& thudng chira t6i 20% dau, vi du tir 5 @én 20%. Nhii dich m& ¢6 thé chira céc giot
md ¢6 kich ¢& tir 0,1 dén 1,0 pm, dac biét 1a tir 0,1 dén 0,5 pm, va c6 do pH nim trong
khoéng tir 5,5 dén 8.,0.

C4c ché phédm nhii dich c6 thé 1 cac ché pham duge bao ché bang cach tron hop
chét theo sang ché véi Intralipid™ hodc céc thanh phdn cia né (dau dau nanh,
phospholipit cta trimg, glyxerol va nudc).

Céc ché pham dé hit hodc bom chira cac dung dich va cac huyén phu trong céc
dung moi nudce hoac hitu co duge dung, hodc cac hdn hgp ciia chiing, va bot. Cac ché
pham dang 16ng hodc rén c6 thé chira cac ta duge dugc dung thich hop néu trén. Theo
mot sb phuong 4n, céc ché pham duge dung bang dudng miéng, dudng hd hép qua miii
dé c6 tac dung tai chd hoic toan than. Cac ché phém trong cac dung moi dugc dung vo
tring wu tién ¢ thé dugc phun béng cach str dung khi. C4c dung dich dugc phun c6 thé
duoc hit truc tiép tir thiét bi khi dung hoic thiét bi khi dung c6 thé duoc gin kém mit
na, mdy thd 4p sudt duong thdo roi hodc gian doan. Cac ché phdm dang dung dich,
huyén phu hodc bdt c6 thé duoc ding, tot hon 13 qua dudng miéng hodc duong miii, tir
thiét bi ma phan phat ché pham theo cach thuc thich hop.

Khia canh khac ctia sang ché d& xuét cac bd kit chtra hop chét theo sang ché hozc

c4c dugce phim chira hop chit theo sang ché. Bo kit c6 thé chira, ngoai hgp chit theo
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sang ché hoic dugc phém cua chung, cac tac nhan chan doan hodc tri lidu. B kit cling
c6 thé chtra cac huéng dan sir dung trong phuong phap chén doan hodc tri liéu. Theo
mot s6 phuong 4n, b kit gdm hop chét hodc duge pham chira n6 va tdc nhan chan doan.
Theo cic phuong an khac, bd kit chira hop chit hodc duoc phim chira hop chét ndy va
mdt hodc nhidu tac nhan tri liéu, nhu chét e ché dudng Ras.

Theo phuong an khéc nita, sang ché bao gém cac bo kit ma thich hop dé st dung
trong viéc thuc hién cac phuong phap didu tri dwgc mo ta & ddy. Theo mot phuong 4n,
b6 kit chita dang lidu thi nhét chira mot hodc nhidu hop chét theo sang ché véi lugng
dt dé thuc hién cac phuong phép theo sang ché. Theo phuong 4n khac, bg kit chira mot
hodc nhiéu hop chét theo sang ché véi lugng du dé thuc hién cac phwong phap theo

sang ché va do chira dé chua liéu lugng.

Vi du thwe hién sang ché

Céc vi du sau day dugc dua vao nham muc dich minh hoa. Tuy nhién, can hiéu
rang cac vi du ndy khong gi6i han sang ché va chi c6 y nghia d& xut phwong phap thuc
hién sang ché. Ngudi c6 hiéu biét trung binh v& linh vuc nay s& nhan thay riang cac phan
g héa hoc duge mo ta c6 thé d& dang duge 1am thich img d8 didu ché mot s6 hop chét
khéc dugc md ta & ddy, va cac phuong phép khac dé diéu ché cac hop chat nay dugc
xem la thudc pham vi ciia sang ché. Vi dy, viéc téng hop cac hop chét khong 1y 1am vi
du c6 thé duoc thuc hién thanh cong bang nhitng thay d6i ma ngudi c6 hiéu biét trung
binh v& linh vuc nay da biét 5, vi du, bing cach bao v¢ thich hgp cac nhém can thiép,
bing cach sir dung cac chét phan tng thich hop khac da biét trong linh vuc nay ma
khong phai 13 cac chit phan Gng dugc md ta, va/hodc bang cach tao ra cac thay doi
thuong quy dbi voi cac diéu kién phan tmg. Theo cach khéc, cac phan timg khéc dugc
md ta & day hodc di biét trong linh vyc ndy c6 thé dugc nhén biét 12 c6 kha ning ap
dung dé diéu ché cac hop chét khac duge md ta & day.

Trong cac vi du dugc md ta dudi day, trir khi dugc chi dinh khac tAt ca cac nhiét
d6 duogc duara & d6 C. Céc chat phan tmg dwgc mua tr nha cung cép thuong mai nhu
Sigma-Aldrich, Alfa Aesar, hoac TCI, va duoc st dung ma khong can tinh ché chém
trir khi duoc chi dinh khéac.
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Cé4c phan g duge dua ra dudi day dugc thyc hién thuong trong ap suat duong
ctia nito hodc argon hodc bang dng khd (trtr khi duge chi dinh khéc) trong dung mai
khan, va cac binh phan tng thuong dugc 14p vach ngan cao su dé dua cac chét va chat
phan tmg vao bing xy lanh. Db thuy tinh dugc lam khd bang 16 va/hogc lam kho bang
nhiét.

Phwong phép séc ki cot dugc thuc hién trén hé Biotage (Manufacturer: Dyax
Corporation) c6 ¢t silicagel hodc trén ¢t silic oxit SepPak (Waters) (trir khi duge chi
dinh khac). Phd "H NMR dugc ghi lai trén thiét bi Varian van hanh & 400 MHz. Pho
IH-NMR thu dugc duédi dang dung dich CDCls, CD30D, D0, (CD3).SO, (CD3)2CO,
C¢Ds, CD3CN (dugce ghi lai theo ppm), sir dung tetrametylsilan (0,00 ppm) hodc dung
méi con lai (CDCls: 7,26 ppm; CD3OD: 3,31 ppm; D20: 4,79 ppm; (CD3).S0: 2,50
ppm; (CD3)>CO: 2,05 ppm; CsDe: 7,16 ppm; CD3CN: 1,94 ppm) 1am chuén tham chiéu.
Khi nhiéu dinh dugc béo céo, cac chit viét tit sau day duoc str dung: s (vach don), d
(vach d6i), t (vach ba), q (vach bdn), m (da vach), br (vach rong), dd (hai vach doi), dt
(hai vach ba). Héng sb két hop, khi dugc dua ra, dugc bao céo theo don vi hec (Hz).

Thir nghiém sinh hoc 1
Thtr nghi€ém enzym SHP2

Thir nghiém déng hoc cudng do huynh quang dugc thiét ké cho SHP2 day du do
dai ma theo ddi luong 6,8-diflo-7-hydroxy-4-metylcoumarin (“DiFMU”) dugc tao
thanh khi thuy phén 6,8-diflo-4-metylumbelliferyl phosphat (“DiFMUP”) bang SHP2.
Céac hdn hop thtr nghiém bao gém 25 mM K*HEPES, pH 7,4, 0,01% Triton X-100, 1
mM DTT, 50 mM KCI, 100 pg/mL y-globulin bo, 50 pM DiFMUP, 1 uM peptit hoat
héa SHP2 (LN(pY)IDLDLV(dPEG8)LST(pY)ASINFQK-amit), 1 nM SHP2 c6 do dai
diy da (His6-tagged SHP2(2-527), dugce biéu hién tai to hop trong E. coli va tinh ché
ndi bd) va 2% dimetylsulfoxit (“DMSO”) (tir hop chét). Cac hop chét dugc pha lodng
thong thuong trong DMSO trong khoéang 1idu 10-diém dugc tao ra bang cach sir dung
quy trinh pha lodng hang loat 3 14n v6i lidu cao nhét 14 20 pM. Thir nghiém duge chay
trong céc dia vi chudn do mau den 384-19, bing polystyren, thé tich nho, khong dugc
xtr 1y (Costar 4511) véi thé tich cudila20 pL. Cac 16 d6i chimg thap khong chita enzym.
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Céc thir nghiém dugc bét dau bang cach bd sung hdn hgp SHP2 va peptit hoat héa, va
sau 15 gidy tron trén may ldc qu¥ dao, dugc doc theo phwong thirc dong hoc trong 15
phut (30 gidy/chu ky) & nhiét do mbi truong trén mdy doc vi dia PerkinElmer EnVision
(AEx = 355 nm, AEm = 460 nm). Vén tc ban diu (46 déc ctia céc dudng tiép tuyén & t
= 0) dugc udce luong tir viéc khép theo quy luét s& mil véi cac dudng cong tién trinh
hoi khong tuyén tinh va sau d6 duge chuyén thanh ty 1& phan trim dbi chimg (percent
of control - “POC”) st dyng phuong trinh sau day:

POC:&}(X—“‘“MOO

Trong do: Xwe Pi ching khong trc ché trung binh

X Mtc nén trung binh
MBb hinh logistic 4 thong sé duge khop vao dit liéu POC déi véi timg hop chét. Tir vige
khop d6, ICso duge udce tinh va dugce xac dinh la néng dd hop chat ma tai d6 duong
cong giao cit 50 POC.

Bang 1 chira dit liéu dai dién cho céc hop chit vi du dugc mo ta & day. ICso duge
béo cdo trong bang 1 ¢o thé tir thir nghiém don hodc 13 trung binh clia nhiéu thir nghiém.
Cac hop chét vi du 1-14 dugc thir nghiém trong thir nghiém trén day va dugc phat hién
14 ¢6 ICso nhd hon 10 uM. Céc hop chatvidu 1,2, 4,5,6,7,8,9, 11,12, 13, va 14
duoc thir nghiém trong thit nghiém trén day va dugc phat hign 1a c6 ICso nho hon 500
uM. Cac hop chit vi du 1-14 duoc thir nghiém trong thir nghiém trén day va duge phat
hién 1a c¢6 ICso bang hodc nhé hon 1 pM.

Bang 1 bao gdm cac hop chét vi du dugc thir nghiém trong thir nghiém trén day:

Béng 1 Vidu5 28
Thit nghiém Vidu6 28

Hop chét vi du sinh hoc 1 Vidu7 17
s6 ICso (nM) Vidu8 69
Vidy 1 59 Vidu9 358
Vidu2 76 Vi du 10 551
Vidy3 626 Vidy 11 210
Vidu4 114 Vidy 12 174
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Vidu 13 141
Vi du 14 53
Vidu 15 7954
Vidu 16 175
Vidy17 25
Vidu 18 15
Vidu19 44
Vidu 20 125
Vidu2l 11127
Vidu 22 32
Vidu 23 35
Vidu 24 47
Vidu 25 26
Vidu26 49
Vidu27 17
Vidu 28 879
Vidu29 96
Vidu 30 22
Vi du 31 23
Vidu 32 5
Vidu 33 98
Vi du 34 79
Vi du 35 26
Vidu 36 110
Vidy 37 11
Vidu 38 13
Vidu 39 78
Vi du 40 8
Vidu 41 79
Vi du 42 209

59

Vi du 43 142
Vi du 44 37
Vi du 45 14
Vi du 46 91
Vi du 47 38
Vi dy 48 30
Vi du 49 157
Vi du 50 44
Vidu 51 93
Vidu 52 27
Vidu 53 46
Vi du 54 62
Vidu 55 116
Vi du 56 1366
Vidu 57 643
Vi du 58 39
Vidu 59 118
Vi du 60 109
Vi du 61 87
Vi du 62 39
Vi du 63 254
Vi du 64 41
Vi du 65 64
Vi du 66 96
Vi du 67 20
Vi du 68 33
Vi du 69 19
Vi du 70 36
Vidu 71 55
Vidu72 16399
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Vidu73 32 Vidu 79 84

Vidu 74 110 Vidu 80 429

Vidu75 1748 Vidu 81 4

Viduy 76 41 Vidu 82 205

Vidu77 74 Vidu 83 46

Vidu78 14978 Viduy 84 24
Thtr nghiém sinh hoc 2

Thir nghiém Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) trén té bao

Kha ning (e ché sy phosphoryl héa ERK1/2 (Thr202/Tyr204) dugc xac dinh
bing thir nghiém trén té bao sau ddy, bao gdm viéc U cac té bao véi hop chit trong 1
gio va dinh lugng tin hiéu pERK bing In-Cell Western trén té bao ¢ dinh va chuén héa
thanh tin hiéu GAPDH. Céc té bao KYSE520 thu dugc tir DSMZ va dugc phat trién
trong RPMI ¢6 bd sung 10% huyét thanh thai bo, penixilin/streptomyxin, 2 mM L-
alanyl-L-glutamin dipeptit trong NaCl 0,85% (Glutamax ™), cac axit amin khong thiét
yéu, va natri pyruvat. Céc € bao dugc dua vao dia 96 18 v6i mat do 30.000 € bao/1d,
va dé cho bam dinh qua dém & 37 °C/5% CO2. Céc té bao duge xir Iy bang hop chat da
pha ché & dang loat pha lodng 1:3, 10 diém (khoang: 20uM — 1nM), v6i ndng d0 DMSO
cudi1a 0,5%. Sau 1 gid 1, cac té bao duge c¢b dinh trong formaldehyt 3,7% trong nudc
mudi dém phosphat Dulbecco (“dPBS”) & nhiét do trong phong trong 20 phut. Sau dé
céc té bao duoc rira bang dPBS va thim thau trong 100% MeOH & nhiét d6 trong phong
trong 10 phiit. Sau khi tham th4u, cac té bao duoc rira trong dPBS va u trong dém phong
bé LI-COR (LI-COR Biosciences, Cat#927-40000) trong 1 gi¢ hodc 1au hon. Sau do6
cac dia duogc U voi khang thé dic hidu céc vi tri phosphoryl héa ERK1/2 phu thudc
MEK, threonin 202 va tyrosin 204 (Cell Signaling Technologies; Cat# 9101), phia sau
SHP2 trong dudng tai nap tin hi¢u kinaza MAP, cling nhu GAPDH (Millipore; Cati#
MAB374). Khang thé pErk1/2 (Thr202/Tyr204) dugc pha lodng trong dém phong bé
LI-COR chtra 0,05% polysorbat-20 (Tween-20) theo ty 1¢ 1:250; GAPDH dugc pha
logng theo ty 1& 1:2.500. Céc dia duoc i qua dém & 4°C. Sau khi rira bang PBS/0,05%
Tween-20, céc té bao duge i voi khang thé thit cip gén nhan huynh quang (Anti-rabbit-
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Alexa Flour680, Invitrogen Cat#A21109; Anti-mouse-IRDye800CW, Li-cor
Bioscieces Cat#926-32210, ca hai v6i ty 1€ pha lodng 1:1000) trong 1 gid. Sau do, cac
té bao dugc rira, nhu trén, va dugc phén tich huynh quang ¢ ca hai budc song 680nm
va 800nm st dung hé théng Aerius Infrared Imaging System (LI-COR Biosciences,
Model 9250). Tin hiéu Erk1/2 (Thr202/Tyr204) da phosphoryl héa duge chuin hoéa
thanh tin hiéu GAPDH déi véi timg 18. Cac tri s ICso dugc tinh todn tlr céc tri s da
chudn hoa sit dung phuong phép khép 4 thong sd trong phan mém BioAssay. Bang 2
chira dit liéu dai dién cho céac hgp chét vi du duogc md ta & day. ICso duge bdo céo trong
bang 2 c¢6 thé tir thir nghiém don hogc 1a trung binh ctia nhiéu thir nghiém.

Bang 2 bao gdm cac hop chit vi du duge chon dugc thir nghiém trong thir nghiém

trén day:
Bang 2 Vidu 15 --
Thir nghiém Vidu 16 49
Hop chét vi du sinh hoc 2 Vidu 17 9
) ICs0 (nM) Vidul8 8
Vidul 55 Vidu 19 208
Vidu?2 2776 Vidu 20 206
Vidu3 1292 Vidu 21 -
Vidu4 519 Vidu 22 17
Vidu5 337 Vidu23 12
Vidu6 2 Vidu24 5
Vidu7 89 Vidu25 2
Vidu8 48 Vidu26 120
Vidu9 699 Vidu 27 11
Vidu 10 687 Vidu 28 1144
Vidu 1l 1971 Vidu 29 206
Vidu 12 1112 Vidu 30 2
Vidu 13 1032 Vidu 31 424
Vidu 14 61 Vidu32 14
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Vi du 33 366
Vi du 34 9
Vidu 35 9
Vidu 36 17
Vidu 37 31
Vidu 38 41
Vidu39 11
Vi du 40 —
Vidu 41 19
Vidu 42 813
Vidu 43 509
Vi dy 44 4
Vidu 45 2
Vidu 46 430
Vidu 47 56
Vidu 48 5
Vidu 49 126
Vidu 50 6
Vidu 51 78
Vidu 52 2
Vidu 53 4
Vi du 54 7
Vidu 55 23
Vidu 56 -
Vidu 57 139
Vidy 58 1

Vidu 59 170
Vidu 60 528
Viduy 61 6
Vi du 62 6
Vidu 63 665
Vi du 64 286
Vidu 65 81
Vidu 66 7
Vidu 67 51
Vidu 68 -
Vidu 69 170
Viduy 70 9
Vidu71 152
Vidu 72 --
Vidy 73 6
Vidu 74 1
Vidu75 100
Vidu 76 4
Vidu 77 92
Vidu 78 --
Vidu79 697
Vidu 80 2992
Vidu 81 8
Vidu 82 541
Vidu 83 3
Vi du 84 2

Vi du hop chét trung gian A
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SH

| O
~

N~ NH,

2-amino-3-clopyridin-4-thiol

Buéc A: Este 2-etylhexyl cua axit 3-mercaptopropionic (2,3 mL, 22 mmol) va
bazo Hunig (6,9 mL, 39 mmol) dugc bd sung vao hdn hgp 3-clo-4-iodopyridin-2-amin
(5,0 g, 20 mmol), Pd(OAc)2 (0,22 g, 0,98 mmol) va xantphos (1,1 g, 2,0 mmol) trong
dioxan (65 mL, 20 mmol) trong khi Ar. Phan tmg dugc gia nhiét dén 100 °C trong argon
trong 18 gid. Phan ung dugc pha lodng trong etyl axetat (“EtOAc”) va lgc qua silic oxit
diatomit (Celite®). Dich loc dugc c6 dac dé tao ra metyl 3-((2-amino-3-clopyridin-4-
yl)thio)propanoat(4,3 g, 17 mmol, hiéu suit 88%).

Buéc B: NaOEt (7,1 mL, 19 mmol) dugce bd sung vao metyl 3-((2-amino-3-
clopyridin-4-yl)thio)propanoat (4,3 g, 17 mmol) trong tetrahydrofuran (“THF”) (87 mL,
17 mmol) va khudy trong N> trong 1 gi¢r & nhiét do trong phong. Diclometan (“DCM”)
(20 mL) dugc bd sung vao, va hdn hop nay duge khudy trong 5 phiit. Phan ting dugc
o dic, va chat rin duoc chuan d6 bé“mg DCM, loc, va lam kho. Céac chét rin duoc lam
lo ling trong nuée (huyén phu dic), va HC1 1N dugc bd sung vao dé diéu chinh d6 pH
dén khoang 6. C4c chat ran dugc loc va rira béng nudc dé tao ra 2-amino-3-clopyridin-
4-thiol (1,4 g, 9,0 mmol, hiéu suit 52%). 'H NMR (400 MHz, (CD3).S0) & 11,4 (br,
1H), 7,06 (d, 1H, J= 6,8 Hz), 6,70 (br, 2H), 6,65 (d, 1H, J=7,0 Hz); m/z (esi/APCI) M+1
=161,0.

Vi du hop chét trung gian B

| X SH
N

7 Cl
HN

3-clo-2-(metylamino)pyridin-4-thiol
Buéc A: 3-Clo-2-flo-4-iodopyridin (8,0 g, 31,1 mmol) va metanamin (42,7 mL,
85,5 mmol) dugc cho vao trong DMSO (20 mL) va gia nhiét dén 70 °C trong 30 pht.

Nudce duge bd sung vao, va cac chat ran duge loc dé tao ra san pham tho. Vét li€u duoc
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tinh ché bing silicagel (0-3% MeOH trong DCM v&i 2% NH4OH) dé thu duoc 3-clo-
4-jodo-N-metylpyridin-2-amin (6,34 g, 23,6 mmol, hiéu sudt 76%).

Budc B: 3-Clo-4-iodo-N-metylpyridin-2-amin (1g, 3,7 mmol) duoc pha loéng
bang dioxan (5 mL), sau d6 bd sung PdOAc, (41,8 mg, 0,19 mmol), xantphos (215,5
mg, 0,37 mmol) va metyl 3-mercaptopropanoat (453,8 uL, 4,10 mmol). Phan ing duoc
dat trong khi quyén nito, va DIEA (1301 pL, 7.50 mmol) duoc bd sung vao. Phan tmg
duoc gia nhiét dén 100 °C va khudy trong 2,3 gid. Phéan timg dugc dé nguoi, pha loang
béng etyl axetat va loc qua Celite® rira bang etyl axetat. Dich loc dugc ¢o dé thu duoc
metyl 3-((3-clo-2-(metylamino)pyridin-4-yl)thio)propanoat (905 mg, 3,471 mmol, hi¢u
suit 93%).

Metyl 3-((3-clo-2-(metylamino)pyridin-4-yl)thio)propanoat (905 mg, 3,47
mmol) dugc pha loang bang THF (15 mL), sau d6 bd sung natri etoxit (1425 pL, 3,82
mmol). Phan tng dugc dit trong khi quyén nito va khudy & nhiét d6 moi trudng trong
1 gidr. Phéan tmg duge c6 va nghién bang DCM. Vit liéu nay dugc pha lodng bang nudc,
va d¢ pH dugc diéu chinh dén khoang bﬁng 6. Hon hop dugc loc, rira bﬁng nudc va lam
kho trong chan khong dé thu duge 3-clo-2-(metylamino)pyridin-4-thiol (400 mg, 2,29
mmol, hiéu suét 66,0%). m/z (esi/APCI) M1 = 175,0.

Vi du hop chét trung gian C

SH
g Cl
/
m
~
N
NT N

5-clo-1H-pyrolo[2,3-b]pyridin-4-thiol

Buéc A: Este 2-etylhexyl 3-mercaptopropionat (0,12 mL, 1,1 mmol) va bazo
Hunig (0,34 mL, 1,9 mmol) dugc bb sung vao hdn hop ctia 5-clo-4-iodo-1H-pyrolo[2,3-
| b]pyridin (0,270 g, 0,97 mmol), Pd(OAc)2 (0,011 g, 0,048 mmol) va xantphos (0,056 g,
0,097 mmol) trong dioxan (3,2 mL, 0,97 mmol) trong khi Ar. Phan uing dugc gia nhiét
dén 100°C trong argon trong 18 gid. Phan ung dugc pha loang trong EtOAc va loc qua
silic oxit diatomit (Celite®). Dich loc dugc cb va sau dé dugc tinh ché trén silicagel rira
giai bang 10-100% EtOAc/hexan dé thu duoc metyl 3-((5-clo-1H-pyrolo[2,3-b]pyridin-

4-yl)thio)propanoat (0,225 g, 0,83 mmol, hiéu suit 85%).
64

64/180



44812

Buéc B: NaOEt (0,34 mL, 0,91 mmol) duoc bd sung vao metyl 3-((5-clo-1H-
pyrolo[2,3-b]pyridin-4-yl)thio)propanoat (0,225 g, 0,83 mmol) trong tetrahydrofuran
(“THF”) (4,146 mL, 0,83 mmol) va dugc khudy trong 2 gio & nhiét do trong phong.
DCM (20 mL) duge bd sung vao, va hdn hop nay duge khudy trong 5 phut. Phan (ing
duoc cd va sau d6 duge tinh ché trén silicagel rira gidi bing 0-20% MeOH/DCM (2%
NH4OH) dé thu dugc 5-clo-1H-pyrolo[2,3-b]pyridin-4-thiol (0,080 g, 0,43 mmol, higu
sut 52%). m/z (esi/APCI) M*1 = 185,0.

Vi du hop chét trung gian D

Iz

(R)-N-((S)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit

Budc A: tert-Butyl 1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(25 g, 83 mmol) va (R)-2-metylpropan-2-sulfinamit (30 g, 249 mmol) va Ti(OEt)4 (122
mL, 580 mmol) dugc gia nhiét dén 90°C trong 18 gid. EtOAc duge bd sung vao, sau
d6 12 nude. Céc chat rin duoc loc ra, va cac 16p duogc tich. Lop hitu co duge 1am kho
béng MgSOs4, loc va cd dé thu duogc phﬁn can, can nay dugc tinh ché bang silicagel (0-
40% EtOAc trong hexan) dé thu dugc tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (16 g, 39 mmol, hi¢u suét 47%).

Budc B: tert-Butyl (R,E)-1-((fert-butylsulfinyl)imino)-1,3-dihydrospiro[inden-
2,4'-piperidin]-1'-carboxylat (6,5 g, 16 mmol) dugc cho vao THF (10 mL) va lam lanh
dén -78°C. Lithi bohydrua (14 mL, 28 mmol) dugc bd sung vao, va phan tmg dugc dé
4m tir tir dén nhiét do trong phong va dwoc khudy trong 18 gid. Nude duge bd sung vio,
va hdn hop nay dugc chiét bing DCM (3 X 25 mL). Céc phan chiét dugc gom lai va
¢d, va phan can thu duge duge tinh ché bang silicagel (0-5% MeOH trong DCM véi
2% NH4OH) dé thu dugc fert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (3,2 g, 8 mmol, hiéu suat 50%).

Budc C: tert-Butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1,3-
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dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (3,1 g, 7.6 mmol) dugc cho vao DCM
(50 mL) va lam lanh dén 0°C. Axit trifloaxetic (“TFA”) (7 mL) dugc bd sung vao, va
phan tmg dugc khudy trong 2,5 gid. Phan tmg dugc cd, va phan cn thu duge duge cho
vao dung dich bicacbonat bdo hoa. Hon hop nay dugc chiét bing DCM. Céc phan chiét
duoc 1am khd, loc va cb dé thu duoc (R)-N-((S)-1,3-dihydrospiro[inden-2,4'-piperidin]-
1-yl)-2-metylpropan-2-sulfinamit (1,8g, 5,9 mmol, higu suat 78%).

Vi du hop chét trung gian E

@
N

(S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-amin

(8)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin dihydroclorua (1,00 g, 3,63
mmol) duoc tao huyén phu trong trong dioxan (15 mL), va trietylamin (1,84 g, 18.2
mmol) duge bd sung vao hdn hop nay. Hén hop duge khudy ¢ nhiét do trong phong
trong 20 phit sau d6 3,6-dibromo-1,2,4-triazin (0,868 g, 3,63 mmol) dugc bd sung vao.
Phan Gng duoc gia nhiét dén 50 °C va khudy trong 2 gio. Sau 2 gid, phan ing duoc loc,
va dich loc dugc bay hoi dé thu dugc phin cin. Phin cin ndy dugc tinh ché bang cach
stt dung phuong phap sic ky ¢o 40 g silicagel (hdn hgp MeOH/DCM 2-20%) dé thu
dugc (5)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-
amin (1,19 g, 3,30 mmol, hiéu sudt 90,9%) duéi dang chét ran. m/z (es/APCI) M'1
=400,2.

Vi du hop chét trung gian F

)
\
/S"’
HN
X
Boc—N |
~

N
tert-butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat
Buéc A: 2-clopyridin (458 mL, 4,84 mmol) dugc hoa tan trong THF khan (15
mL), va dung dich ndy dugc 1am mat xubng dén -70°C trong bé IPA/d4 kho. Lithi

66



44812

diisopropylamit (“LDA”) (2,75 mL, 5,50 mmol) dugc bd sung timg giot vao hdn hop,
va phan umg dugc dé 4m dén -60°C va khudy & nhiét do nay trong 1,5 gio. tert-Butyl 4-
formyl-4-metylpiperidin-1-carboxylat (1 g, 4,40 mmol) trong THF (3 mL) dugc b6 sung
vao hdn hop nay va khudy & -60°C trong 1 gid. Phan ing duoc ngimg bang nudc va
phén doan gifta EtOAc va nude. Lop hitu co dugc tach, lam khd, va co dic. Phan cin
thu dugc dugc tinh ché st dung cot 40 g silicagel (EtOAc/hexan 10-80%) tao ra tert-
butyl 4-((2-clopyridin-3-yl)(hydroxy)metyl)-4-metylpiperidin-1-carboxylat (1,06 g,
3,11 mmol, hiéu sut 71%).

Budc B: fert-Butyl 4-((2-clopyridin-3-yl)(hydroxy)metyl)-4-metylpiperidin-1-
carboxylat (1,06 g, 3,11 mmol) dugc hoa tan trong DCM (8 mL), va Dess-Martin
periodinan (“DMP”) (2,64 g, 6,22 mmol) duoc bd sung vao dung dich nay. Hdn hop
dugc khudy & nhiét do trong phong trong 1 gid, va phan Gng dugc ngling bang dung
dich 10% natri bisulfit. Lép hitu co duge tach ra, rira bang dung dich natri bicacbonat
bdo hoa va nude mudi, 1lam kho va bay hoi. Phan cin thu duoc duoc tinh ché bang cac
str dung phwong phép sic ki nhanh silicagel (EtOAc/hexan 10-100%) tao ra terz-butyl
4-(2-clonicotinoyl)-4-metylpiperidin-1-carboxylat (0,31 g, 0,92 mmol, hiéu suat 29%)
duéi dang dau.

Budc C: tert-Butyl 4-(2-clonicotinoyl)-4-metylpiperidin-1-carboxylat (8,13 g,
24,0 mmol) dugc hoa tan trong mesitylen (70 mL) trong bng &p luc. Trixyclohexyl
phosphoni tetrafloborat (0,884 g, 2,40 mmol), diaxetoxy paladi (0,269 g, 1,20 mmol),
axit pivalic (0,735 g, 7,20 mmol) va xesi cacbonat (15,6 g, 48.0 mmol) dugc bd sung
vao hén hop phéan tg. Khi nito dugc suc bong bong trong 5 phut trong hdn hop phan
g, va 6ng nay dugc day kin va gia nhiét & 140°C trong 72 gi¢. Phan Gng duge lam
mét dén nhiét do trong phong va pha loang bang EtOAc (50 mL). Hon hop nay dugc
loc bang cé4ch str dung dém Celite® va rira béng EtOAc vai 1an. Dich loc duogc 1am bay
hoi trong chén khong dé tao ra phan cin. Phan can ndy duoc tinh ché bang c4ch st dung
cot 330 g silic oxit (EtOAc/hexan 20-80%) dé thu dugc tert-butyl 5-oxo0-5,7-
dihydrospiro[xyclopenta[5]pyridin-6,4'-piperidin]-1'-carboxylat (2,23 g, 7,37 mmol,
hidu suét 31%) dudi dang chét rén. m/z (esi/APCI) M*1 =303,1.

Buéc D: tert-Butyl  5-ox0-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-

piperidin]-1'-carboxylat (2,23 g, 7,37 mmol) duoc tao huyén phu trong tetraetoxytitan
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(6,98 mL, 51,62 mmol), va (R)-2-metylpropan-2-sulfinamit (2,68 g, 22,12 mmol) dugc
b6 sung vao hon hop nay. Phan ing duogc gia nhiét dén 90°C va khudy trong 18 gio.
Phan ing dugc lam mat dén nhiét do trong phong, va EtOAc (250 mL) dugc bb sung
vao sau d6 12 nude mudi (200 mL). Hdn hop dugce khuiy manh trong 10 phit va duoc
loc dé loai bo két taa. Lop EtOAc dugc tach varira bang nuée mudi hai 14n, 1am kho va
lam bay hoi. Phan cgn thu dugc dugc tinh ché bang céach sir dung cot 120 g silicagel
(EtOAc/hexan 10-100%). Viéc thu thap dinh rira giai th hai thu dugc tert-butyl (R,Z2)-
5-((tert-butylsulfinyl)imino)-5,7-dihydrospiro [xyclopenta[ b]pyridin-6,4'-piperidin]-1'-
carboxylat (2,8 g, 6,90 mmol, higu suét 94%) dudi dang chét rén. m/z (es/ APCI) M'1
=406,2.

Budc E: tert-Butyl (R,Z)-5-((tert-butylsulfinyl)imino)-5,7-
dihydrospiro[xyclopenta[ 5]pyridin-6,4'-piperidin]-1'-carboxylat (0,15 g, 0,37 mmol)
duoc hoa tan trong THF (2 mL) trong lo nho. Dung dich nay dugc lam mat dén -78°C,
vaLiBH4 (0,28 mL, 0,55 mmol) 2M trong THF dugc b sung vao trong mt phan. Phan
tmg duogc gilt & -78°C trong 1 gio. Phan Gng dugc lam Am tir tir dén nhiét do trong
phong va khudy trong 18 git. Phan img dugc nglmg phan img bang NH4Cl bdo hoa tiép
theo 1a chiét bang EtOAc (3 X 10 mL). Cac 16p hitu co két hop duoc rira bang nude
mubi, 1am khé va 1am bay hoi. Phan can thu duge dugc tinh ché bang céach st dung
phuong phap séc ky cot st dung cot 24 g silic oxit (EtOAc/hexan 10-80%) dé thu duge
tert-butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (30 mg, 0,27 mmol,
hiéu suét 24%) duéi dang chét rén 1 san phdm phu, va san pham chinh 1a chat dong
phan khong d6i quang con lai fert-butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[Xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (51 mg, 0,27 mmol,
hiéu suét 35%). m/z (esi/APCI) M+1 =408,2.

Vi du hop chét trung gian G
SH

X

P
N

2,3-dimetylpyridin-4-thiol
2,3-Dimetylpyridin-4-thiol dugc didu ché theo vi du hop chét trung gian A, thay
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thé 3-clo-4-iodopyridin-2-amin cho 4-bromo-2,3-dimetylpyridin trong budc A. m/z
(esi/APCI) M1 = 140,1.
Vi du hop chét trung gian H

SH

Cl N

~

N~ “NH,
2-amino-5-clopyridin-4-thiol
2-Amino-5-clopyridin-4-thiol dugc diéu ché theo vi du hop chét trung gian A,
thay thé 3-clo-4-iodopyridin-2-amin cho 4-bromo-5-clopyridin-2-amin trong budc A.
m/z (esi/ APCT) M*1 = 161,1.
Vi du hop chét trung gian I

SH

\CI

~
N~ CF,4

3-clo-2-(triflometyl)pyridin-4-thiol
3-Clo-2(triflometyl)pyridin-4-thiol dugc didu ché theo vi du hop chét trung gian
A, thay thé 3-clo-4-iodopyridin-2-amin cho 3-clo-4-iodo-2-(triflometyl)pyridin trong
buéc A. m/z (esi/APCI) M*1 =214,0.
Vi du hop chét trung gian J

SH

\Br

~

N” “NH,
2-amino-3-bromopyridin-4-thiol
2-Amino-3-bromopyridin-4-thiol dugc didu ché theo vi du hop chét trung gian
A, thay thé 3-clo-4-iodopyridin-2-amin cho 3-bromo-4-iodopyridin-2-amin trong budc
A. m/z (esi/APCI) M'1 = 205,0.
Vi du hop chét trung gian K
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0
\O)kL
S
oF
L
N” NH,

metyl 3-((2-amino-3-flopyridin-4-yl)thio)propanoat

2-Amino-3-flo-4-iodopyridin (1,1 g, 4,4 mmol) dugc hoa tan trong 1,4-dioxan
(10 mL, 4,4 mmol). 4,5-Bis(diphenylphosphino)-9,9-dimetylxanthen (0,26 g, 0,45
mmol), va metyl 3-((2-amino-3-flopyridin-4-yl)thio)propanoat (0,95 g, 4,1 mmol) duoc
bd sung vao dung dich phan tUng. Phan ung duwgc dit trong nito. N,N-
Diisopropyletylamin (1,5 mL, 8,9 mmol) dugc bd sung vao, va dung dich thu dugc duoc
khudy & 100°C qua dém. VAt lidu thd dugc nap vao cdt 80g silicagel va dugc tinh ché
qua gradien 0-100% EtOAc:hexan dé thu dugc metyl 3-((2-amino-3-flopyridin-4-
yl)thio)propanoat (0,95 g, hiéu suét 92%). m/z (esi/APCI) M1 =231,1.

Vi du hop chét trung gian L

\O)\
S

N CF;

| _N
NH,
metyl 3-((6-amino-2-(triflometyl)pyridin-3-yl)thio)propanoat
Metyl 3-((6-amino-2-(triflometyl)pyridin-3-yl)thio)propanoat dugc didu ché
theo vi du hop chét trung gian K, thay thé 2-amino-3-flo-4-iodopyridin cho 5-bromo-6-
triflometylpyridin-2-ylamin trong bugc A. m/z (esi/APCI) M*1 = 281.
Vi du hop chét trung gian M

SNa
Cl

NS
ge!
OH

natri 3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-thiolat
Bu6c A: Dung dich chtta 3-clo-2-flo-4-iodopyridin (2,0 g, 7,77 mmol) va 4-
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hydroxypiperidin (1,18 g, 11,7 mmol) trong DMSO (5 mL) dugc gia nhiét dén 75°C
trong 1 gio. Dung dich dugc lam lanh dén nhiét do trong phong, pha lodng bang nudc
(10 mL) va phan doan bing EtOAc/metyl fert-butyl ete (‘MTBE”) (2/1). Chét ran dugc
tao ra gifta cac 16p duoc loc ra va lam kho trong chan khong dé tao ra 1-(3-clo-4-
iodopyridin-2-yl)piperidin-4-ol (1,08 g, 70%). m/z (esi) M'1 = 339,0.

Budc B: Trong lo dung tich 20 mL, 1-(3-clo-4-iodopyridin-2-yl)piperidin-4-ol
(0,50 g, 1,48 mmol) dugc hoa tan trong dioxan (5 mL), va sau d6 lo nay dugc phun nito.
Este metyl 3-mercaptopropionat (0,195 g, 1,62 mmol) dugc bb sung vao sau d6 1a bazo
Hunig (0,514 mL, 2,95 mmol). Sau 5 phut, Pd(OAc), (0,017 g, 0,074 mmol) dugc bd
sung vao sau d6 1a xantphos (0,086 g, 0,15 mmol). Lo nay dugc day nép, siéu Am va gia
nhiét dén 105°C trong 2,5 git. Hon hop dugc 1am lanh dén nhiét do trong phong, pha
loéing bang EtOAc, va loc qua dém Celite®. Pém nay dugc rira bang EtOAc va dung
dich dugc bay hoi dén kho dé thu duoc chét ran dic, chét rin nay dugc duge dua vao
bude tiép theo ma khong can tinh ché thém. m/z (esi) M1 =331,0.

Budce C: Metyl 3-((3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-
yl)thio)propanoat

(0,58 g, 1,75 mmol) dugc hoa tan trong dioxan kho (9 mL), va natri etanolat
(21% khéi lugng trong EtOH, 2,4 mL, 2,1 mmol) dugc bd sung vao & nhiét do trong
phong trong nito. Hon hop dugc khudy trong 3 gi®, va dung mdi dugc bay hoi dén kho.
Chét rén thu duoc duge nghién hai 1an bang MTBE (5 mL). Vat liéu thd dugc lam kho
trong chan khong dé thu dugc natri 3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-thiolat
thd (563 mg), chit nay dugc st dung truc tiép ma khong can tinh ché thém. m/z (esi)
M"1 = 245,0-247,0.

Vi du hop chét trung gian N

SH
D
N N

1H-pyrolo[2,3-b]pyridin-4-thiol
Buéc A: Este 2-etylhexyl 3-mercaptopropionat (0,35 mL, 3,27 mmol) va bazo
Hunig (1,035 mL, 5,94 mmol) dugc bd sung vao hdn hop cta 4-iodo-1H-pyrolo[2,3-
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blpyridin (0,73 g, 2,971 mmol), Pd(OAc)2 (0,033 g, 0,15 mmol) va xantphos (0,17 g,
0,30 mmol) trong 1,4-dioxan (14,85 mL, 2,97 mmol) trong khi argon. Phan tmg dugc
gia nhiét dén 100°C trong argon trong 3 gid. Phan img dugc lam mat, pha lodng trong
EtOAc (100 mL) va sau d6 loc qua silic oxit diatomit (Celite®). Dich loc dugc cd, va
san pham thd thu duoc dugc tinh ché bang cach sir dung phuong phép sdc ky nhanh,
rira giai bang gradien 10 dén 100% EtOAc trong hexan, dé thu dwgc metyl 3-((1H-
pyrolo[2,3-b]pyridin-4-yl)thio)propanoat (0,69 g, 2,92 mmol, hiéu suit 98%) dudi dang
chét rdn. m/z (esi/APCI) M1 = 237,1.

Budc B: NaOEt (1,14 mL, 3,07 mmol) dugc bd sung vao metyl 3-((1H-
pyrolo[2,3-b]pyridin-4-yl)thio)propanoat (0,69 g, 2,92 mmol) trong THF (14,6 mL,
2,92 mmol) va dugc khudy trong 1 gid & nhiét do trong phong. DCM (20 mL) duge bd
sung vao, va hdn hop nay duge khudy trong 5 phtit. Phan tmg dugc cd, va chét rin dugc
nghidn bng DCM (25 mL), loc va lam kho bing khong khi. San phém thd dugc tinh
ché bang céach st dung phuong phéap sic ky nhanh, rira giai bang gradien 0 dén 20%
MeOH trong DCM v&i chét phu gia 2% NH4OH dé thu duoc mudi 1H-pyrolo[2,3-
blpyridin-4-thiol natri (0,19 g, 1,07 mmol, hiéu sudt 37%) dudi dang chét ran. m/z
(esi/APCT) M1 = 151,1.

Vi du hop chét trung gian O

SH
B

~
N
NTOA

1-metyl-1H-pyrolo[2,3-b]pyridin-4-thiol
1-Metyl-1H-pyrolo[2,3-b]pyridin-4-thiol dugc diéu ché theo vi du hop chat
trung gian N, thay thé 4-bromo-1-metyl-1H-pyrolo[2,3-b]pyridin cho 4-iodo-1H-
pyrolo[2,3-b]pyridin trong budc A. m/z (esi/APCI) M*1 = 165,1.
Vi du hop chét trung gian P
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tert-butyl (S)-(1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)carbamat

Buéc A: Dung dich chia (S)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin
dihydroclorua (11,3 g, 41,0 mmol) trong dimetylaxetamit (“DMA”) (205 mL, 41,0
mmol) dugc lam sach bang argon trong 15 phat trude khi bd sung N,N-
diisopropyletylamin (“DIEA”) (28,7 mL, 164 mmol). Hdn hop nay duge gia nhiét dén
60°C trong nito, va dung dich chira 3,6-dibromo-1,2,4-triazin (10,0 g, 41,9 mmol) trong
DMA (10 mL) dugc bd sung tir tir vao trong 45 phit bing phéu bo sung. Hon hop dugc
lam lanh, rét vao nude (1 L), va khudy trong 30 phut. Chét rén thu duoc duge thu gom
bing cach loc va rira bang nude (2 X 250 mL). Vit liéu nay duge tinh ché bang phuong
phép sic ky nhanh, rira giai bing gradien 1 dén 10% MeOH trong DCM v6i chat diéu
chinh 1% NH4OH, d& thu duge (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (9,0 g, 25,0 mmol, hiéu sudt 61%). m/z
(esi/APCI) M1 =361,2.

Bus6c B: HOn hop cia  (S)-1-(6-bromo-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (3,0 g, 8,33 mmol), di-ter¢-butyl dicarbonat
(5,45 g, 25,0 mmol) va N,N-dimetylpyridin-4-amin (0,051 g, 0,42 mmol) trong
dicloetan (“DCE”) (41,6 mL, 8,33 mmol) dugc khuéy & nhiét do trong phong trong hai
gidy. Hon hop duge bd sung vao nude (250 mL) va DCM (100 mL). Hon hop hai pha
duoc tach ra, va pha nude duoc chiét bang DCM (2 X 150 mL). Cac chat hitu co duge
gom lai, rira bang nude mudi (150 mL), lam khd bang Na;SO0s, loc va co trong chan
khoéng. Vit liéu nay dugc tinh ché bang phuong phap sic ky nhanh, rira giai béang 10-
100% EtOAc trong hexan, dé thu dugc fert-butyl (S)-(1'-(6-bromo-1,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4"-piperidin]-1-yl)carbamat (0,75 g, 1,63 mmol, hi¢u suét
20%) dudi dang chét ran. m/z (esi/ APCI) M, M2 =460,1, 462,1.

Budc C: Este 2-etylhexyl 3-mercaptopropionat (0,10 mL, 0,91 mmol) va bazo
Hunig (0,29 mL, 1,65 mmol) dugc bd sung vao hon hop cua rert-butyl (S)-(1'-(6-bromo-
1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)carbamat (0,38 g, 0,83
mmol), Pd(OAc)2 (0,0093 g, 0,041 mmol) va xantphos (0,048 g, 0,083 mmol) trong
dioxan (8,25 mL, 0,83 mmol) trong khi argon. Hén hop phan g nay duoc gia nhiét

dén 100°C trong 1 gid. Hon hop nay duge lam ngudi, pha loang trong EtOAc (25 mL)
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va sau d6 loc qua silic oxit diatomit (Celite®). Dich loc dugc ¢, va san pham tho thu
duoc dugc tinh ché bang cach st dung phuong phép sdc ky nhanh, rira gidi bang gradien
10 dn 100% EtOAc trong hexan, d& thu duoc metyl (S)-3-((3-(1-((tert-
butoxycarbonyl)amino)-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-yl)-1,2,4-triazin-6-
yl)thio)propanoat (0,41 g, 0,83 mmol, hiéu sudt 100%) du¢i dang chét rén. m/z
(esi/APCI) M1 =500,2.

Budce D: NaOEt (0,62 mL, 1,65 mmol) dugce bd sung vao dung dich chira metyl
(S)-3-((3-(1-((tert-butoxycarbonyl)amino)-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-
yl)-1,2,4-triazin-6-yl)thio)propanoat (0,41 g, 0,83 mmol) trong THF (8,25 mL, 0,83
mmol). Hon hop nay dugc khudy trong 30 phit & nhiét do trong phong. Hon hop phan
g dugc co trong chan khong va dugc tinh ché bang cach sir dung phuong phép sac ky
nhanh, rira giai bang gradien 0 dén 20% MeOH trong EtOAc dé thu dugc terz-butyl (S)-
(1'<(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-
yl)carbamat (0,19 g, 0,45 mmol, hiéu sut 54%) dudi dang chat rén. m/z (esi/APCI) M*1
=414,2.

Vi du hgp chét trung gian Q

520

HN

N
lcN

(R)-N-((S)-1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-

’

yl)-2-metylpropan-2-sulfinamit
Budc A: Hon hop chita (R)-N-((S)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-
2-metylpropan-2-sulfinamit (6,41 g, 20,9 mmol) va 3,6-dibromo-1,2,4-triazin (5,00 g,
20,9 mmol) trong 1,4-dioxan (52,3 mL, 20,9 mmol) duoc lam sach bing argon trong 15
pht. DIEA (4,39 mL, 25,1 mmol) dugc b6 sung vao hdn hop, va sau d6 hon hop duge
gia nhiét dén 60°C trong 1 gio. Hon hgp dugce 1am lanh dén nhiét @6 trong phong, rét
vao nuéce (1 L) va khudy trong 30 phit. Cac chit ran dugce thu gom béang cach loc va

lam  kho d& thu  duge (R)-N-((S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-
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dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (9,5 g, 20,5
mmol, hiéu sudt 98%). m/z (esi/ APCI) M, M*2 =464,1, 466,1.

Budc B: Este 2-etylhexyl 3-mercaptopropionat (0,51 mL, 4,74 mmol) va bazo
Hunig (1,50 mL, 8,61 mmol) dugc bd sung vao hdn hop cta (R)-N-((S)-1'-(6-bromo-
1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-
sulfinamit (2,0 g, 4,31 mmol), Pd(OAc)2 (0,048 g, 0,22 mmol) va xantphos (0,25 g, 0,43
mmol) trong 1,4-dioxan (43,06 mL, 4,30 mmol) trong khi argon. Hon hop phan timg nay
dugc gia nhiét dén 100°C trong 1 gid. Hon hop nay dugc lam ngudi, pha lodng trong
EtOAc (25 mL) va sau d6 loc qua silic oxit diatomit (Celite®). Dich loc duge co, va
san pham thd thu duoc duge tinh ché bang cach sir dung phuong phap sdc ky nhanh,
rira giai bang gradien 10 dén 100% EtOAc trong hexan, dé thu dugc metyl 3-((3-((S)-
1-(((R)-tert-butylsulfinyl)amino)-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-y1)-1,2,4-
triazin-6-yl)thio)propanoat (0,88 g, 1,74 mmol, hi¢u suat 40%) dué6i dang chét rn. m/z
(esi/APCI) M1 =504,2.

Buéc C: NaOEt (0,96 mL, 2,58 mmol) dugc bd sung vao dung dich chira metyl
3-((3-((S)-1-(((R)-tert-butylsulfinyl)amino)-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-
y1)-1,2,4-triazin-6-yl)thio)propanoat (0,65 g, 1,29 mmol) trong THF (12,9 mL, 1,29
mmol). H3n hop nay duoc khudy trong 30 phit & nhiét do trong phong. Hon hop nay
duogc pha lodng trong EtOAc (100 mL) va loc qua silic oxit diatomit (Celite®). Dich
loc dugc cd, va san pham tho thu dugc duge tinh ché bang cach sir dung phuong phap
séc ky nhanh, rtra giai bang gradien 0 dén 20% MeOH trong EtOAc, dé thu dugc (R)-
N-((S)-1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-yl)-
2-metylpropan-2-sulfinamit (0,34 g, 0,81 mmol, hiéu sut 63%) duéi dang chat ran. m/z
(esi/APCI) M*1 =418,2.

Vi du hop chét trung gian R
' F
o

=
N
N"H

3,3-diflo-4-iodo-1,3-dihydro-2H-pyrolo[2,3-b]pyridin-2-on
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Dung dich nu6e hydro peroxit 35% (2,52 mL, 85,22 mmol) dugc bd sung vao
dung dich chtra 2-amino-4-iodopyridin (2,50 g, 11,36 mmol), etyl bromodifloaxetat
(3,64 mL, 28,41 mmol), va bis(xyclopentadienyl)sét (0,22 g, 1,14 mmol) trong DMSO
(21,85 mL, 11,36 mmol) & -5°C trong khi khudy. Phan tmg dugc dé 4m tir tir dén nhiét
do trong phong va dugc khudy trong 22 git. Hon hop duge rét vao nude (100 mL), va
céc chét hitu co duge chiét tir pha nudc nudc bang EtOAc (3 X 50 mL). Sau khi gdp
lai, cac 16p hitu co dugce rua bang nude (50 mL) va nudce mubi (3 X 50 mL). Lép hitu
co duoc 1am khd bang NaxSOs, loc va ¢d trong chan khong. Phén cin thu dugc duge
tinh ché bang phuong phép sic ky nhanh sir dung gradien 10 dén 100% EtOAc trong
hexan dé thu dugc 3,3-diflo-4-iodo-1,3-dihydro-2 H-pyrolo[2,3-b]pyridin-2-on (0,93 g,
3,13 mmol, hiéu sudt 27%). m/z (esi/APCI) M*1 = 296.9.

Vi du hop chét trung gian S

HCI
HoN
/ 2
HN I P
O™ ™N
HCI

(R)-3H-spiro[furo[2,3-b]pyridin-2,4'-piperidin]-3-amin dihydroclorua

Budc A: 3-(1,3-Dithian-2-yl)-2-flopyridin (1 g, 4,64 mmol) trong THF (4,64
mL) dugc bd sung vao dung dich dugc khqu chira LDA (4,06 mL, 8,13 mmol) trong
THF (4,64 mL) & -78°C. Phéan g dugc 1am 4m dén 0°C va khudy trong 20 phut. Phan
tng dugc 1am lanh tré lai dén -78°C sau d6 bd sung timg giot 1-boc-4-piperidon (0,97
g, 4,88 mmol) trong THF (4,64 mL) vao. Phan (mg duoc khudy trong 1 gio, dé 4m dén
0°C, va dugc khudy trong 6 gi. Hon hgp dugce rét vao dung dich NH4Cl bdo hoa. San
phém duoc chiét béng etyl axetat ba 14n, két hop cac chét hiru co, loc qua giéy loc 1PS,
bay hoi trong chan khong, co, tinh ché bang phuong phép sic ky silicagel (0-100%
EA/hexan) dé thu duoc tert-butyl dispiro[piperidin-4,2'-furo[2,3-b]pyridin-3',2"-
[1,3]dithian]-1-carboxylat (993 mg, 2,52 mmol, hi¢u sudt 54%). LCMS (MM-
ES+APCI, Pos): m/z 395,1 (M"H).

Budc B: Pyridini perbromua (1,2 g, 3,78 mmol) va tetrabutylamoni bromua (81,1
mg, 0,25 mmol) dwgc bd sung vao dung dich duoc khudy chira tert-butyl

dispiro[piperidin-4,2'-furo[2,3-b]pyridin-3',2"-[1,3]dithian]-1-carboxylat (993 mg, 2,52
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mmol) va pyridin (0,2 mL, 2,52 mmol) trong hdn hgp cia DCM-H,0 5:1 (16,8 mL).
Sau khi khudy & nhiét do trong phong trong 24 gio, phan ung dugc rét vao nudc va
DCM. Lép DCM dugc rira bang nuéce, nude mubi, loc qua gidy 1PS, c6 va tinh ché
bing phuong phép sic ky silicagel (0-100% etyl axetat/hexan) dé thu dugc tert-butyl 3-
ox0-3H-spiro[furo[2,3-b]pyridin-2,4"-piperidin]-1'-carboxylat (735 mg, 1,93 mmol,
hiéu sudt 77%). LCMS (MM-ES+APCI, Pos): m/z 205,1 (M"H - Boc).

Budc C: (R)-(+)-2-Metyl-2-propansulfinamit (608,8 mg, 5,02 mmol) va
tetraetoxytitan (2,5 mL, 11,72 mmol) dugc bd sung vao dung dich chita ers-butyl 3-
0x0-3H-spiro[furo[2,3-b]pyridin-2,4'-piperidin]-1'-carboxylat (637 mg, 1,67 mmol)
trong THF (8,4 mL), va phan ung dugc khudy qua dém & 90°C. Phan tmg dugc pha
loang bang etyl axetat va ria bang nude. Cac 16p duge tach. Lop nude duoce chiét bang
etyl axetat. Cac chét hitu co gom lai dugc rira béng nude, nude mudi, loc qua giéy loc
1PS va ¢d trong chin khong. Vat liéu nay dugc sic ky bang cach sir dung 0-50%
EtOAc/hexan lam dung moi ria giai dé thu dugc tert-butyl (R,E)-3-((tert-
butylsulfinyl)imino)-3H-spiro[furo[2,3-b]pyridin-2,4'-piperidin]-1'-carboxylat (426
mg, 1,04 mmol, hiéu suét 62%). LCMS (MM-ES+APCI, Pos): m/z 408,2 (M'H).

Buéc D: tert-Butyl (R,E)-3-((tert-butylsulfinyl)imino)-3/-spiro[furo[2,3-
b]pyridin-2,4'-piperidin]-1'-carboxylat (426 mg, 1,05 mmol) dugc hoa tan trong THF
(2,6 mL), va dung dich dugc lam lanh xuéng -78°C. Dung dich 1M BH3*THF (2,2 mL,
2,20 mmol) dugc bd sung vao dung dich nay bang dng tiém trong 30 phit. Phan tmg
dugc khudy & -78°C trong 1 gid va duge dé 4m dén nhiét @6 trong phong trong khi
khudy trong 3 ngay. Phan ung dugc ngimg bang dung dich NH4CI bdo hoa va dugc
chiét béng EtOAc. Céac 16p hitu co gom lai dugc rira béng nude, nude mudi, 1lam kho,
bay hoi trong chan khéng va tinh ché bang phuong phép sic ky silicagel (0-20%
MeOH/DCM) dé& thu dugc fert-butyl (R)-3-(((R)-tert-butylsulfinyl)amino)-3H-
spiro[furo[2,3-b]pyridin-2,4'-piperidin]-1'-carboxylat (180 mg, 0,44 mmol, hiéu suét
42%). LCMS (MM-ES+APCI, Pos): m/z 410,2 (M"H).

Bugc E: Hoén hop cua tert-butyl (R)-3-(((S)-tert-butylsulfinyl)amino)-3H-
spiro[furo[2,3-b]pyridin-2,4'-piperidin]-1'-carboxylat (80 mg, 0,20 mmol) trong DCM
(1 mL) duoc lam sach bang N2 va duge xir Iy bang HCI trong dioxan (0,25 mL, 0,98

mmol) théng qua dng tiém & nhiét do trong phong. Hbn hop duoc khudy & nhiét do
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trong phong trong 2 gio. Hon hop duge bay hoi trong chan khong dé thu duoc (R)-3H-
spiro[furo[2,3-b]pyridin-2,4'-piperidin]-3-amin dihydroclorua (44 mg, 0,13 mmol, hi¢u
sult 65%).

Vi du hop chét trung gian T

HN

_Cl
H

(1'S)-1',3'-dihydro-8-azaspiro[ bixyclo[3.2.1]octan-3,2"-inden]-1"-amin dihydroclorua

Budc A: Dung dich lithi diisopropylamit 2M trong THF/n-heptan (2,78 mL, 5,57
mmol) dugc bd sung timg giot vao dung dich ¢ -70°C chira 8-(fert-butyl) 3-metyl
(1R,5S)-8-azabixyclo[3.2.1]octan-3,8-dicarboxylat (1 g, 3,71 mmol) trong THF (9,28
mL). Sau khi khudy & -70°C trong 90 phut, benzyl bromua (0,57 mL, 4,83 mmol) dugc
bd sung tir tr vao. Hdn hop phan tng duge khudy & -70°C trong 3 gid. Hon hop dugc
ngung phan ung mot cach cAn than bang dung dich nu¢c NH4Cl bdo hoa. Lép nude
dugc tach, chiét bing etyl axetat, cdc phan chiét gom lai dwoc loc qua gidy loc 1PS, ¢
va tinh ché bang phuong phap sdc ky silicagel (0-50% etyl axetat/hexan) dé thu dugc
8-(tert-butyl) 3-metyl (1R,37,55)-3-benzyl-8-azabixyclo[3.2.1]octan-3,8-dicarboxylat
(1,1 g, 3,06 mmol, hidu sudt 82%). LCMS (MM-ES+APCI, Pos): m/z 260,1 (M'H -
Boc).

BuGc B: Hdn hop cta 8-(tert-butyl) 3-metyl (1R,3r,5S)-3-benzyl-8-
azabixyclo[3.2.1]octan-3,8-dicarboxylat (1 g, 2,78 mmol) trong axit polyphosphoric
(5,54 mL, 139 mmol) dugc khudy & 120°C trong 5 ngay. Hon hop nay dugc pha loang
bing nuée, d6 pH duge didu chinh dén bing 10 bang NaOH. Boc-anhydrit (0,97 mL,
4,17 mmol) dugc bd sung vao, va phan ung duge khudy & nhiét d6 trong phong trong 4
gio. Hon hop dugc chiét bang etyl axetat, cic chit hitu co gom lai duogc loc qua gidy
loc 1PS, va c¢b va tinh ché bang phuong phép sdc ky silicagel (0-50% etyl axetat/hexan)
dé thu dugc fert-butyl 1'-oxo0-1',3'-dihydro-8-azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-
8-carboxylat (650 mg, 1,39 mmol, hiéu suét 50%). LCMS (MM-ES+APCI, Pos): m/z
228,1 (M'H -Boc).
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Budc C: (R)-(+)-2-Metyl-2-propansulfinamit (721,8 mg, 5,95 mmol) va
tetraetoxytitan (2,9 mL, 13,90 mmol) dugc bd sung vao dung dich chira fert-butyl 1'-
ox0-1',3'-dihydro-8-azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-8-carboxylat (0,65 g 1,98
mmol) trong THF (9,9 mL), va phan tng duoc khudy qua dém & 90°C. Phéan (mg dugc
pha lodng bang etyl axetat va rira bang nudce, va cac 16p duge phan tach. Lop nude duge
chiét bing etyl axetat. Cac chit hitu co gom lai dwoc rira béng nude, nude mudi, loc qua
gidy loc 1PS va cd trong chén khong. Vat liéu ndy dugc séc ky (0-50% EtOAc/hexan)
d& thu dugc tert-butyl  (2)-1'-(((R)-tert-butylsulfinyl)imino)-1',3'-dihydro-8-
azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-8-carboxylat (307 mg, 0,71 mmol, hiéu suét
36%). LCMS (MM-ES+APCI, Pos): m/z 431,2 (M"H).

Buéc D: Natri bohydrua (108 mg, 2,85 mmol) dugc bd sung vao dung dich chira
tert-butyl (2)-1'-(((R)-tert-butylsulfinyl)imino)-1',3'-dihydro-8-
azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-8-carboxylat (307 mg, 0,71 mmol) trong THF
(0,79 mL) 1am lanh dén -70°C, va phan tmg dugc khudy trong 18 gios trong khi dé 4m
dén nhiét do trong phong. Phan tmg dugc rét vao nudc va dugce chiét trong etyl axetat.
Céc chét hitu co duge rira bing nude mudi, loc qua gidy loc 1PS va cb trong chén khong
dé thu duoc tert-butyl (1'S)-1'-(((R)-tert-butylsulfinyl)amino)-1',3"-dihydro-8-
azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-8-carboxylat (274 mg, 0,63 mmol, hiéu suét
89%). LCMS (MM-ES+APCI, Pos): m/z 333,2 (M'H -Boc).

Bude E: Hon hop cua tert-butyl (1'S)-1'-(((R)-tert-butylsulfinyl)amino)-1',3'-
dihydro-8-azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-8-carboxylat (274 mg, 0,63 mmol)
trong DCM (3,2 mL) dugc lam sach bang N, va duge xtit Iy v6i HCI 4N trong dioxan
(0,79 mL, 3,17 mmol) thong qua 6ng tiém & nhiét do trong phong. Hbn hop dugc khudy
& nhiét do trong phong trong 90 phiit. Hon hop dugc bay hoi trong chan khong, phéan
can thu dugc dugce l4c trong MTBE, cac chét rin dugc thu gom béng cach loc va lam
kho dé thu duoc (1'S)-1',3'-dihydro-8-azaspiro[bixyclo[3.2.1]octan-3,2'-inden]-1"-amin
dihydroclorua (144 mg, 0,48 mmol, hiéu suét 76%). LCMS (MM-ES+APCI, Pos): m/z
229,2.

Vi du hop chét trung gian U
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HN |

3-metoxy-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin hydroclorua

Budce A: Mel (1,65 mL, 26,58 mmol) duoc bd sung vao dung dich dugc khudy
chita 5-bromo-6-clopyridin-3-ol (5,0 g, 24,16 mmol) va KoCOs (5,0 g, 36,25 mmol)
trong ACN (30 mL), va hdn hop dugc khudy & nhiét d6 trong phong trong 16 gid. Hon
hop phan tmg duogc chiét bang EtOAc. Pha hitu co dugc lam kho bing Na,SOs, loc va
cb trong didu kién 4p sudt giam. Phan cin thu duge dugce tinh ché bang phuong phap
sdc ky cot silicagel (0-10% EtOAc/hexan) dé thu dugc 3-bromo-2-clo-5-metoxypyridin
(3,48 g, hiéu sudt 65%) dudi dang chét rin. m/z (esi) M*1 = 223.9.

Budc B: Isopropylmagie bromua (19,76 mL, 1,3 M trong THF, 25,68 mmol)
dugc bd sung ting giot vao dung dich dugc khudy chia tert-butyl 4-formyl-4-
metylpiperidin-1-carboxylat (3,89 g, 17,12 mmol) trong THF (55 mL) ¢ 0°C va khuay
& nhiét do trong phong trong 2 gid. 3-Bromo-2-clo-5-metoxypyridin (5,68 g, 25,68
mmol) trong THF (10 mL) duge bd sung timg giot & 0°C va khudy & nhiét do trong
phong trong 30 phit. Hon hgp phan tmg dwgc nglng phéan (mg bang dung dich NH4Cl
bdo hoa va chiét béng EtOAc. Phan hitu co dugc lam kho br?mg NazS04, loc, ¢d va dugce
tinh ché bang phuong phép sic ky cdt silicagel (15-20% EtOAc/hexan) dé thu duoc
tert-butyl 4-((2-clo-5-metoxypyridin-3-yl)(hydroxy)metyl)-4-metylpiperidin-1-
carboxylat (2,157 g, hiéu suét 83%) dusi dang chat rén dinh. m/z (esi) M1 =371,4.

Buéc C: Dess-Martin periodinan (1,89 g, 4,45 mmol) duoc bb sung vao dung
dich dugc khudy chira fert-butyl 4-((2-clo-5-metoxypyridin-3-yl)(hydroxy)metyl)-4-
metylpiperidin-1-carboxylat (1,1 g, 2,97 mmol) trong DCM (16 mL) ¢ 0°C va khudy &
nhiét do trong phong trong 3 gi¢ trong khi quyén nito. Hon hop phéan tmg dugc nglng
phan ting bang dung dich natri thiosulphat bo hoa va chiét bing DCM. Pha hitu co
dugc rira bang dung dich NaOH 1N, ¢ va duoc tinh ché bing phuong phap sic ky cot
silicagel (15-20% EtOAc/hexan) dé thu dugc tert-butyl 4-(2-clo-5-metoxynicotinoyl)-
4-metylpiperidin-1-carboxylat (860 mg, hi¢u suat 78%) dudi dang dau. m/z (esi) M1 =
369,1.

Budc D: Trixyclohexylphosphoni tetrafloborat (145 mg, 0,39 mmol), paladi(Il)
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axetat (44 mg, 0,19 mmol), axit pivalic (121 mg, 1,18 mmol), xesi cacbonat (1,54 g,
4,72 mmol) va tert-butyl 4-(2-clo-5-metoxynicotinoyl)-4-metylpiperidin-1-carboxylat
(1,45 g, 3,94 mmol) trong mesitylen (20 mL) dugc bd sung vao 6ng bit bin 1am kho
béng lira trong argon. Hon hgp nay dugc dudi khi bang argon trong 10 phut va gia nhiét
& 140°C trong 48 gid. Hon hop phan tmg dugc lam lanh dén nhiét do trong phong, loc
qua dém Celite® va rira bang EtOAc. Pha hitu co dwgc rira bang nudc mudi, 1am khd
b?mg NazS04, loc va ¢d dic. Phan can thu duge dugc tinh ché béng phuong phép sic
ky cot silicagel (0-10% EtOAc/hexan) dé thu dugc tert-butyl 3-metoxy-5-0x0-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-1'-carboxylat (0,84 g, hi¢u sut
64%) dudi dang chit ran. m/z (esi) M*1 =333,2.

Buéc E: (R)-(+)-2-Metyl-2-propansulfinamit (629 mg, 5,19 mmol) dugc b6 sung
vao dung dich duoc khudy chira fert-butyl  3-metoxy-5-0x0-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (575 mg, 1,73 mmol)
trong titan(IV) etoxit (2,2 mL, 10,38 mmol), va phin img dugc khudy & 110°C trong 4
gid. HBn hop phan tmg duoc dé cho mét dén nhiét do trong phong, va hdn hop phan
g duoc pha lodng bang EtOAc va nude. Hon hop thu duge duge khudy manh trong
15 phut & nhiét d§ trong phong va sau d6 loc qua dém Celite®. Dich loc duoc chiét
bé“mg EtOAc, rira béng nude mudi, 1am khod bé‘mg NaxSO4 va loc. Pha hitu co dugce co,
va phan can thu dugc dugce tinh ché bing phuong phap sic ky cot silicagel (40-50%
EtOAc/hexan) dé thu dugc fert-butyl (R,Z)-5-((tert-butylsulfinyl)imino)-3-metoxy-5,7-
dihydrospiro[xyclopenta[ »]pyridin-6,4'-piperidin]-1'-carboxylat du¢i dang chét ban rén
(0,64 g, hiéu suat 84%). m/z (esi) M'1 =437,2.

Budc F: Natri bohydrua (256 mg, 6,77 mmol) dugc bd sung vao dung dich duge
khuay chira tert-butyl (R,Z)-5-((tert-butylsulfinyl)imino)-3-metoxy-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4"-piperidin]-1'-carboxylat (590 mg, 1,35 mmol)
trong MeOH (10 mL) & 0°C, va phan tng duoc khudy trong 3 git. Hon hop phan tng
duoc dé ting dén nhiét d6 trong phong. Dung dich nudc NH4Cl béo hoa duge bd sung
tir tr vao dé lam ngimg phan tmg. MeOH dugc bay hoi, va hdn hop phéan tmg dugc
chiét béng EtOAc. Pha hitu co dugc rira béng nude mudi, 1am kho béng NazS0g4, loc va
¢6. Phan can thu duoc duoc tinh ché bing phwong phap sdc ky cot silicagel (0-4%
MeOH/DCM) dé thu duge tert-butyl 5-(((R)-tert-butylsulfinyl)amino)-3-metoxy-5,7-
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dihydrospiro[xyclopenta[p]pyridin-6,4'-piperidin]-1'-carboxylat (0,58 g, hiu Suét
97%) dudi dang chat ran. m/z (esi) M*1 = 437,9.

Bu6c G: Dioxan-HCI (4M; 12 mL) dugc bd sung vao dung dich duge khudy
chua tert-butyl 5-(((R)-tert-butylsulfinyl)amino)-3-metoxy-3,7-
dihydrospiro[xyclopenta[d]pyridin-6,4'-piperidin]-1'-carboxylat (600 mg, 1,37 mmol)
trong MeOH (12 mL) ¢ 0°C, va phan tng dugc khudy trong 2 gi®. Hon hop phan tng
dugc ¢d, va vat liéu thd duge nghién bang dietyl ete dé thu duoc 3-metoxy-5,7-
dihydrospiro[xyclopenta[5]pyridin-6,4'-piperidin]-5-amin hydroclorua (418 mg, hiéu
suét 99%) dudi dang chét rdn. Vat liéu tho nay duoc sir dung truc tiép ma khong can
tinh ché thém. m/z (esi) M1 = 234,3.

Vi du hop chét trung gian V

s Cl
; NH
IS'/

0]
tert-butyl (R)-1-(((S)-tert-butylsulfinyl)amino)-6-clo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat

Bu6e A: NaH (60% trong dau khoang) (1,45 g, 36,14 mmol) dugc bd sung vao
dung dich dugc khudy chira 6-clo-2,3-dihydro-1H-inden-1-on (2,0 g, 12,05 mmol) trong
dimetylformamit (“DMF”) (40 mL) & 0°C, va hdn hop dugc khudy trong 30 phit & 0
dén 5°C. N-Benzyl-2-clo-N-(2-cloetyl)etan-1-amin hydroclorua (3,06 g, 13,25 mmol)
duoc bd sung vao timg phan, va hdn hop dugc khudy & 60°C trong 16 gid. Phan tng
duoc ngimg bang dung dich nudc mudi va chiét bang EtOAc. Cac 16p hitu co gom lai
dugc rira bang nudc mudi, 1am kho bing NaSO4 khan, loc, va cd trong diéu kién ap
sudt giam @& thu dwoc sin phim thd, san pham ndy dugc tinh ché bang dung dich
silicagel (EtOAc/hexan) dé thu duoc 1'-benzyl-6-clospiro[inden-2,4'-piperidin]-1(3H)-
on (1,55 g, hiéu suét 40%) dudi dang dau. m/z (esi) M*1: 325.9.

Budéce B: 1-Cloetyl cloformat (1,55 mL, 14,34 mmol) duoc bd sung vao dung
dich dugc khudy chira 1'-benzyl-6-clospiro[inden-2,4'"-piperidin]-1(3H)-on (1,55 g, 4,78
mmol) trong DCE (24 mL), va phan ung dugc hdi luu trong 1 giod. Phan tmg dugc cd,
va MeOH (24 mL) dugc bd sung vio va hdi luu trong 1 gid. MeOH duge bay hoi dén
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kho d thu duoc 6-clospiro[inden-2,4"-piperidin]-1(3H)-on (1,13 g, vt liéu thd) dudi
dang chét ran. m/z (esi) M*1: 236,2.

Budc C: Trietylamin (2,66 mL, 19,16 mmol) duogc bd sung vao dung dich duoc
khudy chira 6-clospiro[inden-2,4'-piperidin]-1(3#)-on (1,13 g, 4,79 mmol) trong DCM
(20 mL), sau d9 12 boc-anhydrit (1,65 mL, 7,19 mmol) ¢ 0°C, va phan g dugc khudy
& nhiét do trong phong trong 1 gio. Phan tmg duoc bay hoi dén khd va dugc tinh ché
bang phuong phap sdc ky cot silicagel (15-20% EtOAc/hexan) dé thu dugc tert-butyl
6-clo-1-0x0-1,3-dihydrospiro[inden-2.,4'-piperidin]-1'-carboxylat (1,3 g, 81%, hiéu sut
2 bubc) dudi dang chét rén. m/z (esi) M*1: 336,3.

Budce D: Dung dich chira fert-butyl 6-clo-1-oxo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (800 mg, 2,38 mmol), titan(IV) etoxit (1,99 mL, 9,5 mmol), va
(R)-(+)-2-metypropan-2-sulfinamit (577,5 mg, 4,76 mmol) trong THF (15 mL) dugc
khudy & 90°C trong 12 gio. Phan tmg dugc lam mat dén nhiét do trong phong va nging
phan g bang nudc. Hop chét dugc chiét bang EtOAc. Cac pha hitu co gom lai duge
rua béng nude mudi, 1am khd bang NaySOs khan, loc, va ¢ trong diéu kién ap suét
giam dé thu duoc vat liéu tho, vat ligu ndy dugc tinh ché bing phwong phép sic ky cot
silicagel  (20-25%  EtOAc/hexan) dé thu dugc tert-butyl (R,E)-1-((tert-
butylsulfinyl)imino)-6-clo-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-carboxylat (861
mg, hiéu sudt 94%) dudi dang chét ran. m/z (esi) M*1: 438,8.

Vi du hop chét trung gian W

-\

S=0
NH

tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-5-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat
Budc A: NaH (thé phén tan 60% trong dau khoang, 1,97 g, 82,19 mmol) dugc
b6 sung timg phan vao dung dich dugc khudy chira 5-metyl-2,3-dihydro-1H-inden-1-
on (4,0 g, 27,39 mmol) trong DMF (80 mL) ¢ 0°C. Hon hop duoc khudy & 0°C trong
30 phut. N-Benzyl-2-clo-N-(2-cloetyl)etan-1-amin hydroclorua (8,09 g, 30,13 mmol)

duoc bd sung timg phan vao hdn hop phan ng, va phan ung dugc khudy & nhiét do
83

83/180



44812

trong phong trong 16 gid. Phan tng dwoc pha lodng bing nudc mudi va chiét bing
EtOAc. Cac phan hitu co duge gom lai va rira bing nudc mudi, 1am kho bang Na;SOq4
khan, loc, va cd trong diéu kién ap suét giam. Phén cin thu duoc dugc tinh ché bang
phuong phdp sic ky cot silicagel (25% EtOAc/hexan) dé thu duoc 1'-benzyl-5-
metylspiro[inden-2,4'-piperidin]-1(3H)-on (4,0 g, higu sut 48%) duéi dang chat rén
dinh. m/z (esi) M1 = 305,6.

Budce B: Cloetyl cloformat (6,97 g, 49,11mmol) duoc bd sung vao dung dich
dugce khudy chira 1'-benzyl-5-metylspiro[inden-2,4'-piperidin]-1(3H)-on (5,0 g, 16,37
mmol) trong DCE (100 mL) & 0°C va khudy trong 10 phut. Hon hop phan tng duoc
khudy & 80°C trong 1 gid. Hon hop phan tng dugc c6 dén kho, va MeOH (100 mL)
duoc bd sung vao va khudy & 75°C trong 1 gid. Hon hgp phéan tng dugc cd trong didu
kién 4p suét giam dé thu duoc 5-metylspiro[inden-2,4'-piperidin]-1(3H)-on (3,5 g, vét
lieu tho) dudi dang chit 1ong, chit 16ng nay dugc sir dung cho budc tiép theo ma khong
can tinh ché thém. m/z (esi) M1 = 215,9.

Budéc C: Trietylamin (9,07 mL, 65,11 mmol) dugc bd sung vao dung dich dugc
khudy chira 5-metylspiro[inden-2,4'-piperidin]-1(3H)-on (3,5 g, 16,27 mmol) trong
DCM (35 mL) & 0°C. Boc anhydrit (5,61 mL, 24,42 mmol) dugc bd sung vao & 0°C,
va hdn hop phan tng dwgc khudy & nhiét do trong phong trong 16 gid. Hon hop phan
ting duoc cb trong diéu kién ap sut giam va duoc tinh ché béng phuong phap sic ky
cot silicagel (10% EtOAc/hexan) dé thu duoc tert-butyl S5-metyl-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (520 mg, hi€u suét 68% yield, 2 buérc)
dudi dang chét rén. m/z (esi) M1 =316,2.

Budc D: tert-Butyl 5-metyl-1-oxo0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat (1,9 gm, 6,03 mmol) va (R)-(+)-2-metylpropan-2-sulfinamit (2,19 g, 18,09
mmol) dugc bd sung vao titan (IV) etoxit néng (100°C) (4,12 g, 18,09 mmol) va khuly
& 100°C trong 19 gid. Hon hop phan tng dugc rét vao EtOAc va nude mudi va duge
khudy trong 15 phut. Cac chét rén duoc loc ra, va phan long duge tach. Lép hitu co
duoc rira bang nude mudi, 1am kho bing NaxSO4 khan, va cb trong didu kién ap sut
giam. Phén cin thu dugc duge tinh ché bang phwong phap sic ky cot silicagel (1%
MeOH/DCM) dé thu dugc tert-butyl (R,E)-1-((tert-butyl-sulfinyl)imino)-5-metyl-1,3-

dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,25 g, hi€u sut 49%) dudi dang chit
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ran. m/z (esi) M*1 = 418,9.

Buéc E: Natri bohydrua (470 mg, 12,42 mmol) dugc bd sung vao dung dich &
0°C  chta  fert-butyl  (R,E)-1-((fert-butylsulfinyl)imino)-5-metyl-1,3-dihydro-
spiro[inden-2,4'-piperidin]-1'-carboxylat (1,3 g, 3,10 mmol) trong MeOH (30 mL), va
phan tng duge khudy & nhiét d trong phong trong 4 gio. Hon hgp phan tng duoc
nglmg phan Gng bing nude d4 va chiét bing EtOAc. Cac 16p hitu co két hop duge lam
kho béng Na>SOskhan, loc, va co trong didu kién ap suét giam. Phan cin thu dugc duogc
tinh ché bang phuong phap sic ky cot silicagel (30% EtOAc/hexan) dé thu duoc tert-
butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-5-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (310 mg, hi¢u suét 24%) (m/z (esi) M1 = 419,3).

Vi du hop chét trung gian X

-\

S=0
HN

tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-5-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat
tert-Butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-5-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat dugc didu ché theo vi du hop chét
trung gian W, thu gom dinh thi hai trong Budc E. (m/z (esi) M'1 = 419,3).
Vi du hop chét trung gian Y

-\

S=o

4

HN

Boc—N

tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-4-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat
Budc A: NaH (60%, 0,98 g, 15,06 mmol) dugc bd sung vao dung dich dugc
khudy chira 4-metyl-2,3-dihydro-1H-inden-1-on (2 g, 13,69 mmol) trong DMF (25 mL)
& 0°C, va phan tng dugc khudy trong 30 phut & 0°C. Mubi N-benzyl-2-clo-N-(2-
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cloetyl)etan-1-amin hydroclorua dugc b6 sung vao va khudy trong 18 gid ¢ nhiét do
trong phong. Phan ing dugc nglig phan Gmg bang dung dich nuéc NH4Cl bdo hoa va
chiét bang etyl axetat. Lp hitu co két hop dugc rira bang nuée, nude mudi, 1am kh
bang natri sulfat khan, loc va cd. Phén cin thu duoc dugc tinh ché br?mg cot Combi-
Flash (rira giai bang 25% etyl axetat trong hexan) dé thu duogc 1'-benzyl-4-
metylspiro[inden-2,4'-piperidin]-1(3H)-on (1,5g, 39%) du6i dang chat rén. m/z (esi)
M*1=305,8.

| Budéce B: 1-Cloetyl cloformat (1,59 mL, 14,73 mmol) dugc bd sung vao dung
dich duoc khudy chira 1'-benzyl-4-metylspiro[inden-2,4'-piperidin]-1(3H)-on (1,5 g,
4,91 mmol) trong DCE (10 mL) va hdi Iuu trong 1 gidr. Céc chit d& bay hoi dugc cd
trong diéu kién ap sudt giam dé thu dugc dAu thd. Metanol duogc bd sung vao va hoi luu
trong 1 gio. Phan tng dugc cO trong didu kién 4p suét giam dé thu dugc 4-
metylspiro[inden-2,4'"-piperidin]-1(3H)-on dudi dang vat li¢u tho, vat liéu nay duogc st
dung trong bude tiép theo ma khong can tinh ché thém. m/z (esi) M*1=215,7.

Buéc C: Trietylamin (“TEA”) (3,23 mL, 23,22 mmol) dugc bd sung vao dung
dich duoc khudy chira 4-metylspiro[inden-2,4'-piperidin]-1(3H)-on (1 g, vat liéu thd)
trong DCM (15 mL), sau do6 bd sung boc-anhydrit (2,13 mL, 9,28 mmol). Phin g
dugc khudy trong 18 gidy & nhiét do trong phong. Phan tmg dugc cb trong diéu kién ap
sult giam dé thu dugc vat liéu tho, vat liéu nay duoc tinh ché bang cdt Combi-Flash
(rtra giai bang 10-15% etyl axetat trong hexan) dé thu dugc fert-butyl 4-metyl-1-oxo-
1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,5 g, 66%, 2 budc) dudi dang
chét long.

Budc D: Ti(OEt)4 (8,77 mL, 41,84 mmol) dugc bd sung vao tert-butyl 4-metyl-
1-ox0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1 g, 3,17 mmol) va gia
nhiét dén 90°C. (R)-2-Metyl propan-2-sulfinamit (1,1 g, 9,51 mmol) duoc bd sung vao,
va viéc gia nhiét dugc tiép tuc & 90°C trong 24 gid. Phan g duoc rét vao etyl axetat
(50 mL), va dung dich nudc mudi bao hoa (50 mL) duoc bd sung vao. Chét rén két tia
duoc loc, va dich loc duge rira béng nude, nude mudi, 1am khd bang natri sulfat khan,
loc va cd dé thu dugc vt liéu tho, vat liéu nay dugc tinh ché béng cOt Combi-Flash (rora
giai bang 20% etyl axetat trong hexan) dé thu dugc tert-butyl (R,Z)-1-((tert-

butylsulfinyl)imino)-4-metyl-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
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(800 mg, 60%) dudi dang chét ran. m/z (esi) M"1=418,8.

Budc E: Natri bohydrua (600 mg, 15,76 mmol) duogc bd sung vao dung dich
dugc khudy chira tert-butyl  (R,Z)-1-((fert-butylsulfinyl)imino)-4-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,1 g, 2,62 mmol) trong metanol (60
mL) & nhiét do trong phong va khudy trong 4 gid. Phan Gng dugc ngimg bang dung
dich NH4Cl bdo hoa va chiét bang etyl axetat. Phén hitu co gom lai dugc rira bing nuéc,
nuéc mudi, 1am kho bang natri sulfat khan, loc va co. Phan can thu duge duoc tinh ché
béng c6t Combi-Flash (rtra giai bang 25% etyl axetat trong hexan) dé thu dugc tert-
butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-4-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (440 mg, 40%) (m/z (esi) M"1=421,4) dudi dang chét ran.

Vi du hop chét trung gian Z
S=
HN/ O
Boc—N

tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-4-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat
tert-Butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-4-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat, dugc diéu ché theo vi du hop chat
trung gian Y, thu gom dinh thit hai. m/z (esi) M"1=421,4.
Vi du hop chét trung gian AB

-\

S=0
N

; X
N
tert-butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-2-metyl-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4"-piperidin]-1'-carboxylat
Budc A: Hon hop xyclopentan-1,3-dion (20,0 g, 204,08 mmol), but-3-en-2-on
(26,78 mL, 306,12 mmol), riy phan tir 4A (100 g) va NH4OAc (31,42 g, 408,16 mmol)
trong toluen (800 mL) dugc khudy trong diéu kién hdi luu trong 24 gid. Hodn hop phan

87

87/180



44812

tmg dugc loc qua dém Celite® va ¢d, va phﬁn can thu dugc dugce tinh ché b%mg phuong
phap séc ky cot silicagel (50% EtOAc/hexan) dé thu dwgc 2-metyl-6,7-dihydro-5H-
xyclopenta[b]pyridin-5-on (6,0 g, hi¢u sut 20%) dudi dang chét long. m/z (esi) M1 =
148,3.

Budc B: NaH (60% khéi lwong trong parafin) (4,0 g, 102,04 mmol) duoc bd
sung vao dung dich dugc khudy chira 2-metyl-6,7-dihydro-5H-xyclopenta[b]pyridin-5-
on (5,0 g, 34,01 mmol) trong DMF (60 mL) ¢ 0°C va khudy trong 30 phut & nhiét do
trong phong. N-Benzyl-2-clo-N-(2-cloetyl)etan-1-amin hydroclorua (7,31 g, 27,21
mmol) duge bd sung vao timg phan & 0°C va khudy trong 16 gid & nhiét d9 trong phong.
Hbn hop phan tmg dugc ngimg bing nuéc da va chiét bing etyl axetat. Phan hitu co
duoc 1am khd (Na2S0s), loc va cd, va vt lidu thd dugc tinh ché bang silicagel (0-15%
MeOH trong DCM) dé thu dugc 1'-benzyl-2-metylspiro[xyclopenta[b]pyridin-6,4'-
piperidin]-5(7H)-on (1,2 g, hiéu suit 11%) dudi dang chat 16ng. m/z (esi) M*1 = 306,9.

Budc C: Amoni format (247,14 mg, 3,92 mmol) va Pd/C (200 mg) dugc b6 sung
vao dung dich duoc khudy chira 1'-benzyl-2-metylspiro[xyclopenta[b]pyridin-6,4'-
piperidin]-5(7H)-on (400,0 mg, 1,31 mmol) trong etanol (15 mL), va hdn hgp phan ting
duoc 1am sach bang argon trong 10 phtit. Hon hgp phéan tng duoc hdi luu & 80°C trong
16 gid va dugc cd dé thu dwgc 2-metylspiro[xyclopenta[b]pyridin-6,4'-piperidin]-
5(7H)-on, vét liéu nay dugc st dung cho budc tiép theo ma khong can tinh ché thém.
m/z (esi) M1 =217,2.

Budc D: Trietylamin (0,72 mL, 5,18 mmol) dugc bd sung vao dung dich dugc
khudy chtra 2-metylspiro[xyclopenta[b]pyridin-6,4'-piperidin]-5(7H)-on (280,0 mg,
1,29 mmol) trong DCM (10 mL) & 0°C, sau do bd sung Boc anhydrit (0,45 mL, 1,94
mmol), va hdn hop phan tng dugc khudy ¢ nhiét do trong phong trong 1 gi. Hon hop
phan tng dudc c6 va dugc tinh ché bang phwong phap sic ky cot silicagel (30%
EtOAc/hexan) aé thu dugc tert-butyl 2-metyl-5-0x0-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-1'-carboxylat (200 mg, hiéu suét
48%, 2 budc) dudi dang chat ran. m/z (esi) M1 =317,2.

Budc E: tert-Butyl 2-metyl-5-0x0-5,7-dihydrospiro[xyclopenta[]pyridin-6,4'-
piperidin]-1'-carboxylat (400 mg, 1,26 mmol) va (R)-2-metylpropan-2-sulfinamit
(460,21 mg, 3,80 mmol) duogc bb sung vao titan (IV) etoxit (866,20 mg, 3,79 mmol) &
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90°C va dugc khudy & 90°C trong 5 gio. Hon hgp phan Gmg duge rét vao etyl axetat va
nuée mudi. Sau khi khudy trong 15 phit, chét rén két tiia dugc loc ra, va phan long dugc
tach. Lép hitu co duge rira bang nudc mudi, 1am khd (Na2S0s4), loc va ¢d dic trong ap
sudt giam. Phan cin thu dugc duge tinh ché bing phuong phép séc ky cot silicagel dé
thu duoc tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-5-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (410 mg, hi¢u suat 77%) dudi dang
chét 16ng dinh nhu gdm. m/z (esi) M1 =420,2.

Buéc F: NaBH4 (185 mg, 4,89 mmol) dugc bd sung vao dung dich chura rert-
butyl (R,E)-1-((tert-butylsulfinyl)imino)-5-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (410 mg, 0,98 mmol) trong MeOH (10 mL) ¢ 0°C va khudy &
nhiét d6 trong phong trong 4 gid. Hon hop phan tmg dugc ngimg phan tng bang nudc
d4 va chiét bang EtOAc. Lép hitu co két hgp duge 1am khod (Na2SOs), loc va o trong
didu kién 4p suét giam. Phan cin thu duge duge tinh ché bing phuong phap sic ky cot
silicagel (1% MeOH-DCM) va sau do6 bang HPLC diéu ché (Chiralpak IG (21,0 x 250
mm ), Sp n-hexan/EtOH/Isopropylamin 80/20/0,1, 21,0 mL/phut, 20 phat, 276 nm,
MeOH) dé thu dugc tert-butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-2-metyl-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (40 mg, hiéu sut
10%). m/z (esi) M1 = 422 .4.

Vi du hop chét trung gian AC
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tert-butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-2-metyl-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-1'-carboxylat
tert-Butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-2-metyl-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-1'-carboxylat dugc didu ché theo vi
du hop chét trung gian AB, thu gom dinh thi hai trong Budc F. m/z (esi) M'1 = 422,5.
Vi du hop chét trung gian AD
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natri 3-clo-2-((2-hydroxyetyl)amino)pyridin-4-thiolat

Buédc A: 2-Aminoetan-1-o0l (0,47 mL, 7,78 mmol) dugc bd sung vao dung dich
duogc khudy chira 3-clo-2-flo-4-iodopyridin (1,0 g, 3,89 mmol) trong DMSO (5 mL) va
khudy & 70°C trong 16 git. Hon hop phan tmg dugc pha lodng bang nudc va chiét bang
etyl axetat. Phan hitu co dugc 1am kho (Na2SO4) va co, va phﬁn can thu dugc dugc tinh
ché bang phuong phap sdc ky cot silicagel (40% EtOAc-hexan) dé thu duoc 2-((3-clo-
4-iodopyridin-2-yl)amino)etan-1-ol (820 mg, hiéu suét 70%) dudi dang chét ran. m/z
(esi) M1 =298.8.

Bude B: DIEA (0,6 mL, 3,35 mmol) dugc bd sung vao dung dich duoc khuay
chtra 2-((3-clo-4-iodopyridin-2-yl)amino)etan-1-ol (500 mg, 1,67 mmol) va metyl 3-
mercaptopropanoat (0,2 mL, 1,84 mmol) trong dioxan (5 mL) va dudi khi bang argon
trong 10 phit. Xantphos (48 mg, 0,08 mmol) va Pd(OAc): (23 mg, 0,10 mmol) dugc
bd sung vao va dudi khi trong 10 phtt nita. Hon hop phan ting duoc khudy trong bé dau
da gia nhiét trudc trong éng day kin & 100°C trong 4 gio. Hén hop phan tmg dugc loc
qua tAm Celite® va rira bang etyl axetat. Dung moi duoc lam bay hoi, va nguyén liéu
thd duge tinh ché bing phuong phép sic ki cot silicagel (60% EtOAc/hexan) dé thu
duge metyl 3-((3-clo-2-((2-hydroxyetyl)amino)pyridin-4-yl)thio)propanoat (460 mg,
hidu suét 94%) dudi dang chat rén. m/z (esi) M1 = 290,9.

Bude C: NaOEt (21% khéi luong trong EtOH; 1,5 mL, 2,06 mmol) dugc bd sung
vao dung dich duogc khudy chtra metyl 3-((3-clo-2-((2-hydroxyetyl)amino)pyridin-4-
yl)thio)propanoat (500 mg, 1,72 mmol) trong THF (10 mL) & 0°C va khudy trong 30
phut & 0°C. Hon hop phén Gng duoc cd, va vat liéu thd thu duge duoc nghién bang
DCM. Két tia rin duge loc dé thu duoc natri 3-clo-2-((2-hydroxyetyl)amino)pyridin-
4-thiolat (350 mg, hiéu suit 90%) du6i dang chét ran. m/z (esi) M1 = 205,1.

Vi du hop chét trung gian AE
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tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-6-clo-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat

Budc A: AlCI (10,3 g, 77,14 mmol) dugce b sung timg phan vao dung dich chita
1-clo-2-metoxybenzen (10 g, 70,13 mmol) va 3-clopropanoyl clorua (7,4 mL, 77,14
mmol) trong DCM (80 mL) & 0°C. Sau 30 phut, axit sulfuric (240 mL) dugc rot tur tur
vao hdn hop phan ing. DCM dugc loai bo bang cach bay hoi quay trong diéu kién ap
sut giam, va phan cin nhét thu dugc dugce khudy & 100°C trong 2 gio. Sau khi 1am mat
dén 20°C, hdn hop phan tng nhét duge rét can than 1én da (500 mL) va dé yén qua
dém. Hon hop duoc loc, va banh loc cia san phém thdé dugc rira bang nude (100 mL).
San pham tho dugc hoa tan trong 5% metanol trong DCM (200 mL), pha loang bing
nuge (100 mL), chiét bang 5% MeOH trong DCM (100 mL), va rira k¥ bang nudc mudi
(100 mL). Phéan hitu co dugc lam kho bang Na,SOs, ¢d trong chan khong va tinh ché
béang cach séc ky trén silicagel (100-200) phuong phéap sdc ky nhanh (dung mdi rta giai:
20% etyl axetat trong hexan) dé thu dugc 6-clo-5-metoxy-2,3-dihydro-1H-inden-1-on
(4,5 g, 32%). m/z (esi) M"1 = 197,0.

Budce B: NaH (2,7 g, 68,65 mmol) dugc bd sung ting phan vao dung dich chira
6-clo-5-metoxy-2,3-dihydro-1H-inden-1-on (4,5 g, 22,88 mmol) trong DMF (40 mL) &
0°C dén 5°C, va hdn hop phéan tng dwoc khudy trong 30 phit & cung nhiét do nay. Sau
dé benzylbis(2-cloetyl)amin (6,76 g, 25,17 mmol) dugc bd sung timg phan vao dung
dich, va hdn hop duoc khudy trong 18 gio & nhiét d trong phong. Hon hop phéan tng
duoc chiét bing etyl axetat (2 X 250 mL) va rira k§ bing nuéc lanh (400 mL). Phin
hitu co gom lai dwoc 1am kho bing Na2SO4 khan, ¢d va tinh ché bing phuong phép sac
ky nhanh silicagel (dung mdi rira giai: 40% etyl axetat trong hexan) dé thu dugc 1
benzyl-6-clo-5-metoxy-1,3-dihydrospiro[inden-2,4"-piperidin]-1-on (2,2 g, 27%). m/z
(esi) M"1 =356,0.

Buéce C: 1-Cloetyl cloformat (2,72 mL, 24,78 mmol) dugc bb sung vao dung
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dich dugc khudy chita 1'-benzyl-6-clo-5-metoxy-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-on (2,2 g, 6,19 mmol) trong DCE (40 mL) va hdi luu trong 1 gio & 80°C.
Sau d6 DCE duoc bay hoi, va metanol (40 mL) dugc bd sung vao hon hgp phan tng.
Phan tmg duoc hdi luu trong 1 gidr & 65°C. Dung méi dugc bay hoi trong didu kién ap
sudt giam dé thu dugc 6-clo-5-metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-1-on
duédi dang vat liéu thd, vat liéu ndy dugce st dung truc tiép trong budc tiép theo ma
khéng can tinh ché thém (luong vt lidu thd: 1,7g). m/z (esi) M1 = 266,3.

Buéc D: TEA (1,78 mL, 12,83 mmol) dugc bd sung vao dung dich dugc khudy
chita 6-clo-5-metoxy-1,3-dihydrospiro[inden-2,4"-piperidin]-1-on (1,7 g, 6,41 mmol)
trong DCM (20 mL) cho dén khi do pH ctia hdn hgp phan tmg dugc kiém héa. Boc
anhydrit (2,21 mL, 9,62 mmol) dugc bd sung vao hdn hgp phan tmg va khudy trong 16
gid. Hon hop phén tng dugc pha lodng bing nudce (30 mL) va chiét bang DCM (2 X 30
mL). Phan hitu co dugc lam kho béng Na»SO4 khan, ¢6 va tinh ché bang phwong phép
sdc ky nhanh silicagel (dung mdi rira giai: 40% etyl axetat trong hexan) dé thu duge
tert-butyl 6-clo-5-metoxy-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(1,3 g, 55%). m/z (esi) M1 = 366,0.

Budc E: Titan etoxit (9,85 mL, 47,01 mmol) dugc bd sung vao tert-butyl 6-clo-
5-metoxy-1-o0xo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,3 g, 3,56
mmol) va gia nhiét & 90°C trong 5 phut, sau d6 bd sung (R)-2-metylpropan-2-sulfinamit
(1,3 g, 10,68 mmol). Hon hop phéan ing dugc dun néng & 90°C trong 18 git. Phan tmg
dwoc ngimg bang nude (30 mL) va pha lodng bang etyl axetat (90 mL). Phan cin rén
duoc loc, va phan hitu co duoc tach ra. Phin hitu co gom lai duge chiét dugc rira bing
nude mudi (50 mL), lam kho bang NaySOs4 khan va ¢d trong chén khong dé thu duoc
khdi chét thd, khéi chét thd nay duoc tinh ché bang phwong phép sdc ky nhanh silicagel
(dung moi ria giai: 40% etyl axetat trong hexan) dé thu duoc tert-butyl (12)-6-clo-5-
metoxy-1-{[(S)-2-metylpropan-2-sulfinyl]imino} - 1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat duéi dang chat rén (800 mg, 48%). m/z (esi) M*1 = 469,3.

Buéc F: NaBHs (388 mg, 10,28 mmol) dugc bd sung timg phan vio dung dich
chira tert-butyl (12)-6-clo-5-metoxy-1-{[(S)-2-metylpropan-2-sulfinyl]imino}-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (800 mg, 1,7 mmol) trong MeOH (9
mL) va THF (18 mL) & 0°C va khudy & nhiét do trong phong trong 4 gio. Hon hop phan
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ung dugc ngung bang dung dich NH4Cl bdo hoa (20 mL) va chiét bang etyl axetat (2 X
20 mL). Phan hitu co dugc 1am kho bang Na;SO;4 khan, cd va dem tinh ché HPLC diéu
ché. Thu gom dinh rtra giai thir nhét dé thu dugc tert-butyl (15)-6-clo-5-metoxy-1-
{[(R)-2-metylpropan-2-sulfinyl]Jamino}-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat. (60,3 mg, 7,51%) (m/z (esi) M"1= 471,5).

Vi du hop chét trung gian AF
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tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-6-clo-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
tert-Butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-6-clo-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (37,8 mg, 4,7%) dugc diéu ché theo vi
du hop chét trung gian AE, thu gom dinh rira giai thir hai trong Budc F. (m/z (esi) M*1=
471,5).
Vi du hop chét trung gian AG
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tert-butyl(S)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat
Budc A: n-BuLi (2M trong hexan) (7,5 mL, 14,37 mmol) duoc bd sung timg giot
vao dung dich dugc khudy chtra diisopropylamin (“DIPA™) (2,19 mL, 15,56 mmol)
trong THF (10 mL) & -78 °C va khudy ¢ -78 °C trong 1 gid. 1-(tert-Butyl) 4-etyl
piperidin-1,4-dicarboxylat (3,09 g, 11,97 mmol) trong THF (15 mL) dugc b sung ting
giot vao ¢ -78°C va khudy & nhiét d6 nay trong 1 gid. 2-Clo-5-(clometyl)thiazol (2,0 g,
11,97 mmol) trong THF (10 mL) bb sung timg giot vao & -78°C va khudy trong 1 gio
nita & -78°C. Hdn hop phan tmg dugc ngirng phan Gng bang dung dich NH4Cl bdo hoa
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(30 mL) va chiét bing EtOAc. Phan hitu co dugce 1am khd bang Na;SO4 khan, loc va
cd, va viét liéu thd duogc tinh ché bang phuong phép sdc ky cot silicagel (0-30%
EtOAc/hexan) dé thu duge 1-(fert-butyl) 4-etyl 4-((2-clothiazol-5-yl)metyl)piperidin-
1,4-dicarboxylat (1,0 g, hiéu sudt 21%) duéi dang chat 16ng. m/z (esi) M1 = 389.4.

Budc B: n-Buli (19,62 mL, 2M trong hexan) dugc bd sung timg giot vao dung
dich dang khudy chtta DIPA (5,78 mL, 41,23 mmol) trong THF (75 mL) & -78°C va
khudy trong 1 gid. Dung dich chta 1-(tert-butyl) 4-etyl 4-((2-clothiazol-5-
yl)metyl)piperidin-1,4-dicarboxylat (10 g, 25,77 mmol) trong THF (75 mL) dugc bd
sung timg giot vao hdn hop phan Gng va khiy & -78°C trong 1 gio. Hon hop phan tng
duoc ngimg bing nude mudi (30 mL), va 16p hitu co duge chiét bang EtOAc. Lop hiru
co dugc bay hoi trong diéu kién ap suét giam dé thu dugc vt liéu tho, vat liéu nay duge
tinh ché bang phuong phap séc ky cot silicagel (0-40% EtOAc/hexan) dé thu dugc tert-
butyl 2-clo-4-ox0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat
(3,3 g, hidu sut 37%) dudi dang chit rén. m/z (esi) M1 = 343 3.

Budce C: Titan (IV) etoxit (4,32 mL, 20,46 mmol) duogc bd sung vao dung dich
dugc khudy chira fert-butyl 2-clo-4-oxo-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-
piperidin]-1'-carboxylat (1,4 g, 4,09 mmol) va (R)-(+)-2-metylpropan-2-sulfinamit
(1,48 g, 12,28 mmol) va dugc khudy ¢ 100°C trong 5 gio. Hon hop phén g dugc pha
loding bing nuéc (30 mL) va chiét bing EtOAc. Phan hitu co dugce 1am kho bang Na2SO4
khan, c6 dé thu duogc ftert-butyl (R,Z)-4-((tert-butylsulfinyl)imino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-1'-carboxylat (1,1 g, hiéu suat 60%)
duéi dang chat long dinh nhu gém. m/z (esi) M*1 =445,8.

Buéc D: Natri bohydrua (0,14 g, 3,70 mmol) duoc bd sung vao dung dich dugc
khudy chura tert-butyl (R,Z)-4-((tert-butylsulfinyl)imino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'"-piperidin]-1'-carboxylat (1,1 g, 2,47 mmol)
trong THF (10 mL) & -50°C va dugc khudy & nhiét d trong phong trong 16 gio. Hén
hgp phan tng dugc nging bing d4 va co dén kho. Vat liéu thd dugc pha loang béng
EtOAc va rira bing nudc va nude mudi. Phén hitu co duoc 1am khd bang Na»SO4 khan
va co trong diéu kién ap suét giam dé thu dugc vt lidu thd, vat liéu ndy dugc tinh ché
béing phwong phép sic ky ¢t silicagel (0-1% MeOH/DCM). Thu gom dinh rtra giai thir
nhit @& thu dugc tert-butyl  (S)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
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dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (400 mg, hi¢u suét
36%) (m/z (esi) M1 = 448.4).
Vi du hop chét trung gian AH
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tert-butyl(R)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat
tert-Butyl(R)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'"-piperidin]-1'-carboxylat (30 mg, hiu suat 3%)
duoc didu ché theo vi du hop chit trung gian AG, thu gom dinh rira giai th hai trong
Bude D (m/z (esi) M™1 = 448,3).
Vi du hop chét trung gian Al
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tert-butyl (S)-4-(((R)-tert-butylsulfinyl)amino)-4,6-dihydrospiro[xyclopenta[d]thiazol-
5.,4'-piperidin]-1'-carboxylat
TEA (0,31 mL, 2,23 mmol) va Pd/C (500 mg) dugc bd sung vao dung dich dugc
khuly chura tert-butyl (S)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (500 mg, 1,11 mmol)
trong EtOH (20 mL) va khudy trong 16 gid trong khi quyén H (100 psi). Hon hgp phan
tng dugc loc qua dém Celite® va rira bang MeOH (50 mL). Dung méi dugc bay hoi
trong diéu kién ap suét gidm, va vat liu tho dugc tinh ché bang phuong phap sic ky cot
silicagel (0-4% MeOH-DCM) dé thu dugc fert-butyl  (S)-4-(((R)-tert-
butylsulfinyl)amino)-4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-piperidin]-1'-
carboxylat (220 mg, hiéu sudt 47%) dué6i dang chat ran. m/z (esi) M1 =419,4.
Vi du hop chét trung gian AJ
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tert-butyl (S)-6-metyl-(((R)-tert butylsulfinyl]amino)-2-metyl-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat

Budc A: Natri bohydrua (6,91 g, 182,63 mmol) dugc bd sung timg phan vao
dung dich chira etyl 2-clothiazol-4-carboxylat (10 g, 52,18 mmol) trong etanol (150 mL)
& nhiét d4 trong phong. Hon hop phan tng dugc khudy & 50°C trong 2 gid. Hon hop
phan Gng dugc ngling phén ung bang dung dich NH4Cl, va EtOH dugc loai bo trong
diéu kién 4p suét giam. Phan cin thu duge dugce pha lodng bing nude (200 mL) va chiét
bang EtOAc. Céc phan hitu co gom lai duge rira bang nudce mubi, 1am kho bang Na>SO4
khan, loc, va ¢ trong diéu kién ap suit giam dé thu duoc vat liéu tho, vat liéu nay dugc
tinh ché bing phuong phép sic ky cot silicagel (5-20% EtOAc/hexan) dé thu dugc (2-
clothiazol-4-yl)metanol (5,28 g, hiéu suit 68%) du6i dang chét 1ong. m/z (esi) M1 =
150,1.

Buéc B: EtsN (36,5 mL, 267,38 mmol) dugc bd sung vao dung dich chira (2-
clothiazol-4-yl)metanol (10 g, 66,85 mmol) trong DCM (500 mL) va lam lanh dén 0°C
trong Ar. Metansulphonyl clorua (7,8 mL, 100,27 mmol) dugc bd sung tir tir vao phan
ung trong 10 phuat. Phan ing duoc khudy & cting nhiét d¢ trong 30 phut. Phan Gmg duoc
ngimg bang dung dich NaHCOs3, va phén hitu co dugc téch ra. Phan hitu co dugc rira
bing nude mudi, 1am khd bing NaxSO4 khan, loc, va cb trong didu kién 4p suét giam
dé thu duoc (2-clothiazol-4-yl)metyl metansulfonat (13,7 g, 90%, vét li¢u tho), vat liéu
nay dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém. m/z (esi)
M"1 =228,0.

Budc C: Dung dich chira DIPA (4 mL, 28,55 mmol) trong THF (12 mL) duoc
]am lanh dén -78°C trong Ar. n-BuLi (2M trong hexan) (13,2 mL) dugc bd sung tir tir
vao dung dich nay. Hon hop phan ing dugc khudy trong 30 phut ¢ -78°C va sau d6 &
nhiét do trong phong trong 30 phat. Dung dich LDA dugc lam lanh 14n nita dén -78°C,
va 1-tert-butyl 4-etyl piperidin-1,4-dicarboxylat (6,215 g, 24,16 mmol) trong THF (6

mL) duoc bd sung tlr tir vao d6. Phan Gng dugc khudy trong 1 gior & -78°C. Sau d6 dung
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dich chua (2-clothiazol-4-yl)metyl metansulfonat (5 g, 21,96 mmol) trong THF (12 mL)
duoc bd sung vao, va hdn hop phan tng dugc khudy & nhiét do trong phong trong 30
phut. Hon hop nay dugc nging phan ting bang nuéec mudi (100 mL) va duge chiét bang
EtOAc. Cac phén hitu co gom lai dugc lam kho bang Na»SOs khan, lgc, va ¢ trong
didu kién 4p suit giam, va phan cin thu duge duge tinh ché bing phwong phép sic ky
cot silicagel (5-15% EtOAc/hexan) dé thu duoc 1-(tert-butyl) 4-etyl 4-((2-clothiazol-4-
yl)metyl)piperidin-1,4-dicarboxylat (2,56 g, hiéu sudt 30%) dudi dang chat long. m/z
(esi) M*1 =388.9.

Bud6c D: Dung dich chita DIPA (4,7 mL, 33,43 mmol) trong THF (30 mL) dugc
1am lanh dén -78°C trong Ar, sau d6 bd sung #-BuLi (2M trong hexan) (16,1 mL) vao
trong 25 phiit. Hon hgp dugce duoc khudy trong 30 phut & -78°C va sau d6 ¢ nhiét do
trong phong trong 10 phut. Dung dich LDA dugc b sung tir tir vao 1-(tert-butyl) 4-etyl
4-((2-clothiazol-4-yl)metyl)piperidin-1,4-dicarboxylat (5,0 g, 12,86 mmol) trong THF
(40 mL) & -78°C trong 30 phtt. Hon hop nay dugc ngimg phan tng bang dung dich
NH.Cl va duge chiét bing EtOAc. Cac phan hitu co gom lai dugc 1am kho bang Na,SO4
khan, loc, va co trong diéu kién ap suét giam. Phan can thu dugc duoc tinh ché béng
phuong phap sic ky cdt silicagel (5-10% EtOAc/hexan) dé thu duoc fert-butyl 2-clo-6-
0x0-4,6-dihydrospiro[xyclopenta[d] thiazol-5,4"-piperidin]-1'-carboxylat (1,95 g, hiéu
suAt 44%) dué6i dang chét rn. m/z (esi) M*1 = 343 4.

Budc E: Dung dich chira tert-butyl 2-clo-6-0x0-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (500 mg, 1,46 mmol)
trong dioxan (10 mL) dugc bd sung K2CO;3 (403 mg, 2,92 mmol) va dudi khi bang Ar
trong 5 phut, sau do bd sung Pd(dppf)CL*DCM (357 mg, 0,44 mmol) va
trimetylboroxin (0,8 mL, 5,83 mmol). Hon hop phan tng day kin va dugc gia nhiét &
100°C trong 2 gio. Phan Ung dugc loc qua phéu nung va c¢d trong didu kién &p suét
giam. Phan cin thu dugc duge tinh ché bang phwong phap séc ky cot silicagel (10-30%
EtOAc/hexan) daé thu dugc tert-butyl 2-metyl-6-0x0-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (330 mg, hiu suét
70%) dudi dang chit rn. m/z (esi) M*1 =323,1.

Budc F: Titan (IV) etoxit (2,1 mL, 10,24 mmol) duoc bd sung vao fert-butyl 2-

metyl-6-ox0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (250
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mg, 0,78 mmol) va duogc gia nhiét & 100°C trong 5 phut, sau d6 bd sung (R)-2-
metylpropan-2-sulfinamit (282 mg, 2,33 mmol). Hon hop duge gia nhiét & 100°C trong
16 gi®. Phan ung dugc ngung bang nudc mudi (50 mL) va chiét bang EtOAc. Cac phan
hitu co gom lai dugc rira béng nue mudi, 1lam kho béng Na2SO4 khan loc, va cd trong
didu kién &p suét giam. Phan cin thu duge duge tinh ché bing phuong phap sic ky cot
silicagel  (10-40%  EtOAc/hexan) d& thu dugc tert-butyl (R,2)-6-((tert-
butylsulfinyl)imino)-2-metyl-4,6-dihydrospiro[xyclopenta[d]thiazol-5 A'-piperidin]-1'-
carboxylat (255 mg, hiéu sudt 77%) dudi dang chét rén. m/z (esi) M*1 = 425,9.

Budc G: Natri bohydrat (251 mg, 6,63 mmol) dugc b sung timg phan vao dung
dich chura tert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-2-metyl-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4’-piperidin]-1’-carboxylat (470 mg, 1,10 mmol)
trong THF (10 mL) va metanol (5 mL) & 0°C. Hon hop phan tng duge khudy trong 30
phuat ¢ cung nhiét do nay. Hon hop phan tng dugc nging bang dung dich NH4Cl va
chiét bing EtOAc. Céc phin hitu co gom lai dugc 1am kho bing Na»SO4 khan, loc, va
c6 trong didu kién &p suét giam. Phén cin thu dugc duoc tinh ché bang HPLC diéu ché
pha dao (5-95% ACN:nudéc) dé thu duoc tert-butyl (S)-6-metyl-((R)-tert-
butylsulfinyl]amino)-2-metyl-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4’-piperidin]-
1’-carboxylat (120 mg, hidu sudt 25%). m/z (esi) M'1 = 428,2.

Vi du hop chét trung gian AK
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tert-butyl (R)-6-(((S)-tert-butylsulfinyl)amino)-2-metyl-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4’-piperidin]-1’-carboxylat
Budc A: KoCOs3 (403 mg, 2,92 mmol) duge bd sung vao dung dich chua tert-
butyl 2-clo-6-ox0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat
(500 mg, 1,46 mmol) trong dioxan (10 mL) va dudi khi bang Ar trong 5 phut, sau d6 bd
sung Pd(dppf)Cla*CH2ClLy (357 mg, 0,44 mmol) va trimetylboroxin (0,8 mL, 5,83
mmol). Hon hop phan tmg dugc day kin va gia nhiét & 100°C trong 2 gio. Phan ung

duge loc qua phéu nung va cd trong diéu kién &p suat giam. Phan cin thu dugc dugc
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tinh ché bing phwong phap sdc ky cot (10-30% EtOAc/hexan) dé thu duoc fert-butyl 2-
mety1-6-oxo-4,6-dihydrospir0[xyclopenta[d]thiazol-S,4'-piperidin]-1'-carboxylat (330
mg, hiéu sudt 70%) dudi dang chat rén. m/z (esi) M1 = 323,1.

Budce B: Titan (IV) etoxit (5,84 mL, 25,8 mmol) dugc bd sung vao tert-butyl 2-
mety1-6-0X0-4,6-dihydrospiro[xyclopenta[d]thiazol-S,4'—piperidin]-1'-carb0xylat (630
mg, 1,95 mmol) va dugc gia nhiét & 100°C trong 5 phut, sau do bd sung (S)-2-
metylpropan-2-sulfinamit (711 mg, 5,86 mmol). Hén hop dugc gia nhiét & 100°C trong
6 gid. Phan ung duoc ngung béng nudc mudi. Chat rin duoc loc qua phéu nung va duge
chiét bing EtOAc. Céc phé“ln hitu co gom lai dugc rira béng nude mudi, 1am khd béng
Na,SO4 khan, loc, va c6 trong diéu kién 4p suét giam. Phan can thu duge dugc tinh ché
bing phuong phap sdc ky cot silicagel (10-40% EtOAc/hexan) dé thu duoc tert-butyl
(S,Z)-6-((tert-buty1sulﬁnyl)imino)-2-mety1-4,6-dihydrospiro[xyclopenta[d]thiazol-
5,4'-piperidin]-1'-carboxylat (450 mg, hi¢u suét 54%) du6i dang chat ran. m/z (esi) M'1
=4259.

Budc C: Natri bohydrat (240 mg, 6,35 mmol) dugc b6 sung vao dung dich chira
tert-butyl (S,2)-6-((tert-butylsulfinyl)imino)-2-metyl-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-1'-carboxylat (450 mg, 1,05 mmol)
trong THF (9 mL) va metanol (4,5 mL) & 0°C thanh timg phan. Hon hgp phén tmg dugc
khudy trong 1 gi & 0°C, duoc ngimg phéan ting bang dung dich NH4Cl va chiét bang
EtOAc. Cac phan hitu co gom lai dugc lam khd bang Na;SO4 khan, loc, va cd trong
diéu kién 4p suét giam. Phin cin thu dugc duoc tinh ché bing HPLC diéu ché pha dao
(5-95% ACN:nuéc, 20 mM amoni bicacbonat, 16 mL/phit) dé thu duoc tert-butyl (R)-
6-(((S)-tert-butylsulﬂnyl)amino)-2-mety1-4,6-dihydrospiro[Xyclopenta[d]thiazol-S,4‘-
piperidin]-1'-carboxylat (46 mg, hiéu suat 10%). m/z (esi) M1 = 428,2.

Vi du hop chét trung gian AL
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tert-butyl (S)-6-(((R)-tert—butylsulﬁnyl)amino)-4,6-dihydrospiro[xyclopenta[d]thiazol—

5,4'-piperidin]-1'-carboxylat
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Buéc A: Titan (IV) etoxit (13,1 mL, 57,76 mmol) duoc bd sung vao tert-butyl
2-clo-6-0x0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-1'-carboxylat (1,5 g,
4,38 mmol) va dugc gia nhiét & 100°C trong 5 phit, sau do bd sung (R)-2-metylpropan-
2-sulfinamit (1,59 g, 13,13 mmol). Hon hop duoc gia nhiét & 100°C trong 16 gio. Phan
ung dugc ngung bang nudc mubi (500 mL). Chét rin dugc loc qua phéu nung va duge
rira biing EtOAc. Phan hitu co dugc tach ra, va phin nuée duge chiét bang EtOAc. Cée
ph??m hitu co gom lai dugc rira bang nudéce mudi, 1am kho béng NazSO4 khan, loc, va cod
trong diéu kién ap suit giam. Phan cin thu dugc duge tinh ché bang cach sdc ky cot (5-
15% EtOAc/hexan) dé thu duge fert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-2-clo-
4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-piperidin]-1'-carboxylat (1050 mg, hiéu
suét 54%) dudi dang chat ran. m/z (esi) M'1 = 446,1.

Budc B: Natri bohydrua (267 mg, 7,05 mmol) duoc b sung timg phan vao dung
dich chura tert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]-thiazol-5,4'-piperidin]-1'-carboxylat (500 mg, 1,18 mmol)
trong THF (10 mL) va metanol (5 mL) trong 1 gi& ¢ 0°C va duoc khudy trong 1 gio
nita & 0°C. Hon hop phan ing dugc nging béng dung dich NH4Cl va chiét bang EtOAc.
Phan hitu co gom lai duge 1am kho béng NazSO4 khan, loc va ¢ trong diéu kién 4p suét
giam. Phin can thu duogc duge tinh ché bﬁng HPLC diéu ché pha dao (5-95%
ACN:nuéc, 10 mM amoni bicacbonat, 16 mL/phut) dé thu dugc tert-butyl (S)-6-(((R)-
tert—butylsulﬁnyl)amino)-2-c10-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-
|'-carboxylat (115 mg, hiéu suét 22%) dudi dang chét rén. m/z (esi) M1 = 446,2.

Buéc C: Trietylamin (0,2 mL, 1,43 mmol) dugc bd sung vao dung dich chira
tert-butyl (S)-6-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (320 mg, 0,71 mmol)
trong metanol (40 mL) va dudi khi bang Ar trong 10 phut sau dé bd sung Pd-C (10%
tai luong, 50% khdi lugng) (640 mg), trong khi dudi khi bing Ar. Sau 5 pht, hdn hop
phén tng dugc dat trong khi quyén hydro cta &p suét binh cau. Sau 18 gid, phéan tmg
dugc loc qua dém Celite® va co trong diéu kién 4p suét giam. Phan cdn thu duoc dugc
tinh ché bang cach sic ky cdt si dung amin silic oxit (10-30% EtOAc/hexan) dé thu
dugc tert-butyl (S)-6-(((R)—tert-butylsulﬁnyl)amino)-4,6—dihydrospiro[xyclopenta[d]-

thiazol-5,4"-piperidin]-1'-carboxylat (185 mg, hiéu suat 63%) dudi dang chét rén. m/z
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(esi) M1 =414,4.
Vi du hop chét trung gian AM
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tert-butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-3-clo-5,7-
dihydrospiro[xyclopenta[]pyridin-6,4'-piperidin]-1'-carboxylat

Budc A: HxSO4 (5,76 mL, 105,7 mmol) dugc bd sung vao dung dich dugc khqu
chira axit 3-bromo-5-clopicolinic (5 g, 21,1 mmol) trong MeOH (50 mL) ¢ 0°C, va hdn
hop duogc khudy & 90°C trong 4 giv. Phan Gmg dugc lam lanh dén 25°C, va MeOH duogc
bay hoi dén kho. Can thu duge dugce trung hoa bing dung dich NaHCO3 2N va duge
chiét bang EtOAc. Cac 16p gom lai dugce rira bing nude mudi va cd trong diéu kién ap
sudt giam dé thu duoc metyl 3-bromo-5-clopicolinat (4,8 g, hi¢u suét 91%) dudi dang
chét rn. m/z (esi) M1 = 252,0.

Buéc B: Natri bohydrua (4,37 g, 115,7 mmol) dugc bd sung thanh céc phan nho
vao dung dich dugc lam lanh (0°C) chia metyl 3-bromo-5-clopicolinat (4,8 g, 19,3
mmol) trong metanol (70 mL) trong khoang 30 phut. Hon hgp phan Gng dugc khudy &
nhiét 4o trong phong trong 16 gio. Sau d6 hoén hop phéan tmg dugc pha lodng bang nudce
mudi, va MeOH dugc bay hoi trong diéu kién 4p suét giam. Phan cin thu duoc duge
chiét bang EtOAc. Cac 16p hitu co gom lai dugc lam kho br?lng NazSO4 khan, loc, va
bay hoi dé thu dugc (3-bromo-5-clopyridin-2-yl)metanol (3,72 g, hi¢u suat 88%) dudi
dang chét ban ran. m/z (esi) M'1 =224,0.

Bude C: MsCl (1,42 mL, 18,4 mmol) duogc bd sung timg giot vao dung dich & -
15°C chua (3-bromo-5-clopyridin-2-yl)metanol (3,72 g, 16,7 mmol) va trietylamin
(4,66 mL, 33,4 mmol) trong DCM (50 mL). Hoén hop thu dugc duge khudy & nhiét do
nay trong 2 gio. Hon hgp phan Gng dugc ngimg bang nudce va pha lodng bang EtOAc,
va 16p nuGe dugc tach ra. Lp hitu co duge rira bing nudc mudi, 1am kho bang Na>SOs4
khan, loc, va co trong diéu kién 4p suét giam dé thu dugc san phém tho. Vit liéu tho
duoc tinh ché bang phuong phép sic ky cot silicagel (15-20% EtOAc/hexan) dé thu

dugc (3-bromo-5-clopyridin-2-yl)metyl metansulfonat (3,8 g, hiéu suét 76%) duéi dang
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chét ban rén. m/z (esi) M1 = 302,0.

Budc D: n-BuLi (dung dich 1,72 M trong THF/Hexan, 6,1 mL, 10,5 mmol) dugc
bd sung ting giot vao dung dich & -70°C chira DIPA (1,69 mL, 11,8 mmol) trong THF
(10 mL). Hdn hop thu duge duge dé 4m dén -40°C trong 1 giv. Dung dich chura 1-(ferz-
butyl) 4-etyl piperidin-1,4-dicarboxylat (1,8 g, 6,9 mmol) trong THF (20 mL) duoc bd
. sung vao LDA ¢ -70°C va dugc khudy & -70°C trong 1 gid. Sau d6 dung dich chira (3-
bromo-5-clopyridin-2-yl)metyl metansulfonat (2,52 g, 8,4 mmol) trong THF (10 mL)
duoc bd sung timg giot vao, va hdn hop dugce khudy & -70°C trong 1 git. Phan Gng
duoc ngimg bang nude. Lép 6 nude duge tach va duge chiét bang EtOAc. C4c 16p hitu
co gom lai dugc rira béng nuée mudi, 1am kho bang NaxSOs khan, loc, va cd trong diéu
kién 4p suét giam. Phan cin thu dugc duoc tinh ché bang phuong phép sic ky cot
silicagel (30-40% EtOAc/hexan) dé thu duoc 1-(tert-butyl) 4-etyl 4-((3-bromo-5-
clopyridin-2-yl)metyl)piperidin-1,4-dicarboxylat (2,35 g, hiéu suat 73%) duéi dang
gom. m/z (esi) M1 = 462,9.

Budc E: NaOH (1,95 mg, 48,8 mmol) dugc bd sung vao dung dich dugc khudy
chada  1-(fert-butyl)  4-etyl  4-((3-bromo-5-clopyridin-2-yl)metyl)piperidin-1,4-
dicarboxylat (4,5 g, 9,7 mmol) trong MeOH (50 mL) va nuée (10 mL) 6 25°C va khudy
& 65°C trong 16 gidy. Hon hop dugce 6 dén khd, va vét liéu thé dugc hoa tan bang nude
va rira bang EtO. Lép nude duge tach ra va dugce gitt & o pH bing 7 dén 6 bang dung
dich HC1 2N. Hop chét dugc chiét béng EtOAc. Lép hitu co dugc tach ra, rira béng
nuéce mudi, 1am kho béng NazSO4 khan, 1oc, va cd trong diéu kién 4p suét giam dé thu
duoc axit 4-((3-bromo-5-clopyridin-2-yl)metyl)-1-(tert-butoxycarbonyl)piperidin-4-
carboxylic (4,1 g, hiéu sudt 97%) duéi dang chét ran. m/z (esi) M*1 = 435,3.

Bué6c F: NaH (thé phan tdn 60% trong dau khoang, 456 mg, 11,4 mmol) duoc
bd sung tumg phan vao dung dich & -15°C chira axit 4-((3-bromo-5-clopyridin-2-
yl)metyl)-1-(fert-butoxycarbonyl)piperidin-4-carboxylic (4,1 g, 9,5 mmol) trong THF
(23 mL) trong khi quyén N,. Sau khi khudy trong 15 phut ¢ nhiét do nay, hdn hop duoc
lam lanh dén -60°C. n-BuLi (dung dich 1,72M trong hexan, 7,66 mL, 13,2 mmol) dugc
bb sung timg giot vao hon hop, khudy trong 30 phut, va sau d6 nhiét do duoc tang lén -
20°C trong 30 phut. Hon hop phan tmg dugc ngimg phan g bing nudc va chiét bang

EtOAc. Lép hitu co duge rira bang nudc mudi, 1am kho being Na,SOs khan, loc, va co
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trong didu kién 4p sudt giam dé thu dugc vat lidu tho. VAt lidu tho nay dugc tinh che
bang phuong phap sdc ky cot silicagel (30% EtOAc/hexan) dé thu dugc fert-butyl 3-
clo-5-0x0-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4"-piperidin]-1'-carboxylat (1,1 g,
hiéu sudt 34%) dudi dang chat ban rén. m/z (esi) M'1 = 337,3.

Bude G: Titan(IV) etoxit (4,11 mL, 19,6 mmol) dugc bd sung vao dung dich
duoc khudy chua tert-butyl 3-clo-5-oxo-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-
piperidin]-1'-carboxylat (1,1 g, 3,3 mmol) va dugc khudy trong 5 phut & 95°C. (R)-(+)-
2-Metylpropan-2-sulfinamit (1,18 g, 9,8 mmol) duoc bd sung vao va khudy & 95°C
trong 5 gid. Hon hop duge dé ngudi & nhiét do trong phong va dugc pha lodng bang
EtOAc va nude. Hon hop thu duge duge khqu manh trong 15 phut & nhiét 4o trong
phong va sau do loc bang dém Celite®. Dich loc dugc chiét bing FtOAc va rira bing
nuée mudi. Pha hitu co duoc 1am kho bang NaxSO4 khan va ¢d trong didu kién ap suét
giam dé thu dugc vat liéu thd. Vat ligu tho duoc tinh ché bang phuong phép sic ky cot
silicagel (30% EtOAc/hexan) dé thu dugc tert-butyl (R,Z)-5-((tert-butylsulfinyl)imino)-
3-clo-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (911 mg,
hiéu suét 63%) dudi dang chit ban ran. m/z (esi) M'1 = 440,2.

Budc H: Natri bohydrua (391 mg, 10,3 mmol) dugc bd sung vao dung dich dugc
khudy chira tert-butyl (R,Z)-5-((tert-butylsulfinyl)imino)-3-clo-5,7-
dihydrospiro[xyclopenta[b]-pyridin-6,4'-piperidin]-1'-carboxylat (910 mg, 2,1 mmol)
trong MeOH (28,0 mL) ¢ 0°C va duogc khudy trong 3 gio. Hon hop phan tmg dugc dé
4m dén nhiét @6 trong phong, dung dich nuéc NH4Cl bdo hoa duge bd sung tir tir vao
dé 1am chim dut lugng du natri bohydrua va MeOH dugc bay hoi. Phén con lai duge
pha lodng bang EtOAc va nude. Céc 16p hitu co dugc tach ra. Cac 16p hitu co gom lai
duoc rira bing nuwéc mudi, lam khod bang Na>SOs4 khan lgc, va cd trong diéu kién ap suat
giam d& thu dugc vt lidu tho. V4t ligu thd ndy dugc tinh ché bang céch tinh ché HPLC
didu ché pha thudng (Chiralpak IG (21,0 x 250 mm), 5y, hexan/etanol: 85/15) dé thu
dugc tert-butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-3-clo-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (580 mg, hiéu suét
50%) (m/z (esi) M1 = 442,1) dudi dang chat rén.

Vi du hop chét trung gian AN
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tert-butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-3-clo-5,7-
dihydrospiro[xyclopenta[ »]pyridin-6,4'-piperidin]-1'-carboxylat

tert-Butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-3-clo-5,7-
dihydrospiro[xyclopenta[h]-pyridin-6,4'-piperidin]-1'-carboxylat dugc didu ché theo vi
du hop chét trung gian AM, tach vét ligu trong Budc G va dugc tinh ché bang cach tinh
ché HPLC didu ché pha thuong (Chiralpak IG (21,0 x 250 mm), Sy, hexan/etanol:
85/15) dé thu duge vat lidu tho dudi dang chit rén dinh (117 mg, hiéu sudt 11%, m/z
(esi) M'1 = 4422). |

Vi du hop chét trung gian AO

-\

S=o

/

N p

tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1,3 -dihydrospiro[inden-2,4’-
piperidin]-1’-carboxylat-1-d

Budc A: NaH (60% trong dau khoang) (2,72 g, 68,08 mmol) dugc bd sung vao
dung dich dugc khudy chira 2,3-dihydro-1H-inden-1-on (3,0 g, 22,69 mmol) trong DMF
(60 mL) & 0°C. Hon hop phan tmg dugc khudy trong 30 phut & 5°C. N-Benzyl-2-clo-
N-(2-cloetyl)etan-1-amin hydroclorua (5,76 g, 24,96 mmol) dugc bd sung timg phan
vao, va hdn hop duoc khudy & 60°C trong 16 gio. Phan ting dugc nging bang nuéc
mudi, chiét bang EtOAc. Céc 16p hitu co duge gom lai varira bang luong du nudc, sau
d6 bang nudc mudi, lam khd bang Na,SO4 khan, va cb trong diéu kién 4p suat giam.
Phan cin thu duge duge tinh ché bang phuong phap sdc ky cot silicagel (35-40%
EtOAc/hexan) dé thu dugc 1'-benzylspiro[inden-2,4'-piperidin]-1(3H)-on (2,7 g, hiéu
suét 41%) dudi dang dau. m/z (esi) M1 =292,5.

Buée B: 1-Cloetyl cloformat (3,07 mL, 28,44 mmol) dugc bd sung vao dung

dich dugc khudy chira 1'-benzylspiro[inden-2,4'-piperidin]-1(3H)-on (2,76 g, 9,48
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mmol) trong DCE (45 mL), va hén hop duoc hdi luu trong 1 gid. DCE dugc bay hoi
dén kho, va metanol dugc bd sung vao (45 mL). Hon hop phén tmg duge hdi lvu trong
1 gid nfta. Phan tng duoc bay hoi dén kho dé thu dugce spiro[inden-2,4'-piperidin]-
1(3H)-on (1,91 g, vat liéu tho) dudi dang chét ban rin. m/z (esi) M1 = 202,3.

Buéc C: Trietylamin (5,28 mL, 37,95 mmol) duoc bd sung vao dung dich dugc
khudy chita spiro[inden-2,4'-piperidin]-1(3H)-on (1,91 g, 9,49 mmol) trong DCM (45
mL), sau d6 1a boc-anhydrit (3,27 mL, 14,23 mmol). Phan g dugc khuéy o nhiét do
trong phong trong 1 gio. Phan tmg duoc ¢d, va phan cin thu duge dugce tinh ché bang
phuong phép sdc ky cot silicagel (15-17% EtOAC/hexan) dé thu dugc tert-butyl 1-oxo-
1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,47 g, hi¢u suét 2 bude 1a 52%)
dudi dang chit ran. m/z (esi) M1 = LCMS: 302,1.

Buéc D: Titan(IV) etoxit (2,29 mL, 10,93 mmol) va (R)-(+)-2-metyl-2-
propansulfinamit (662,40 mg, 5,46 mmol) dugc bd sung vao dung dich dugc khuay
chita fert-butyl 1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (823 mg,
2,73 mmol) trong THF (5 mL), va phan tmg duoc gia nhi¢t ¢ 90°C trong 12 gio. Hoén
hop phéan Gng dugc lam lanh dén nhiét do trong phong va dugc pha lodng bang nudc va
chiét bang EtOAc. C4c pha hitu co gom lai dugc rira bang nudc mudi, lam kho bang
Na,SOq, va ¢ dé thu dugce vat liéu tho. Vat liéu thd nay duge tron véi me khac hoéc
tert-butyl 1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (200 mg) va dugc
tinh ché bing phuong phép sic ky cot silicagel (20-25% EtOAC/hexan) dé thu dugc
tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-6-clo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (545 mg, higu suét 42%). m/z (esi) M*1 = 405,0.

Budc E: NaBDs (46,62 mg, 1,11 mmol) dugc bd sung vao dung dich dugc khudy
chia tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-6-clo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (300 mg, 0,74 mmol) trong THF (12 mL) & -50°C, va nhiét do
duoc dé tang 1én nhiét do trong phong trong 16 gio. Phan tmg dugc nging bang dung
dich NH4CI bdo hoa va duge chiét bang EtOAc. L6p hiru co duge rira bang nudc mudi,
Jam khd bing Na,SOs, va cd. Vit ligu tho duge tinh ché bing SFC [Chiralpak IG
(250x21 mm) 5p, 25 g/phut. Pha dong: 60% CO2 + 40% metanol. ABPR: 100 bar. Thu
gom dinh rtra gidi thi nhéit thu duoc tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-

1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat-1-d (152 mg, hiéu suét 51%). m/z
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(esi)y M1 = 408,4.
Vi du hop chét trung gian AP

-

S=0
N

D

tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-1,3-dihydrospiro [inden-2,4'-piperidin]-
1'-carboxylat-1-d
tert-Butyl  (R)-1-(((R)-tert-butylsulfinyl)amino)-1,3-dihydrospiro [inden-2,4'-
piperidin]-1'-carboxylat-1-d duoc didu ché theo vi du hop chét trung gian AO, thu gom
dinh rira giai thit hai trong Bu6e D (34 mg, hi€u suét 11%) m/z (esi) M1 = 408,4.
Vi du hop chét trung gian AQ

S=0o
N

tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-1-metyl-1,3-dihydrospiro [inden-2,4'-
piperidin]-1'-carboxylat

MeMgBr (3M trong ete) (0,4 mL, 1,23 mmol) duoc bd sung vao dung dich dugc
khudy chira tert-butyl (R,Z)-1-((tert-butylsulfinyl)imino)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (100 mg, 0,247 mmol) trong THF (0,5 mL) & 0°C va duogc
khudy & nhiét do nay trong 3 gio. Phan ing dugc ngung bang dung dich NH4Cl bdo hoa
va duoc chiét bang EtOAc. Céc 16p hitu co dugc gom lai, rira bing nudc mudi, lam kho
bang Na>SO4 khan, loc, va cd trong diéu kién ap suat giam. Vit liéu thd dugc tron véi
mé khéc cta tert-butyl (R,Z)-1-((tert-butylsulfinyl)imino)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (120 mg) va dugc tinh ché bang cach tinh ché HPLC diéu ché
pha thuong (Chiralpak IG (21,0 x 250 mm), 5y, hexan/EtOH/iPrNH> 80/20/0,1, 1,0
mL/phut)). Thu gom dinh rira giai thi hai thu duge chét rn dinh (76 mg, hiéu suét
33%). m/z (esi) M1 =421 ,4.

Vi du hop chét trung gian AR
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S=o

/

N

tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1-metyl-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat
tert-Butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat dugc didu ché theo vi du hop chét
trung gian AQ, thu gom dinh rira giai thi nhét. m/z (esi) M1 = 421,4.
Vi du hop chét trung gian AS

S=0
HN

Cl

tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-5-clo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat

Budc A: NaH (thé phéan tan 60% trong dau khoang, 500 mg, 12,05 mmol) dugc
bb sung vao dung dich dugc khuéy chtra 5-clo-2,3-dihydro-1H-inden-1-on (1 g, 6,02
mmol) trong DMF (10 mL) & 0°C va khudy trong 30 phut. N-Benzyl-2-clo-N-(2-
cloetyl)etan-1-amin hydroclorua (1,5 g, 6,63 mmol) dugc bd sung vao hdn hop phan
{mg & 0°C. Hdn hop phan ting dugc khudy & nhiét do trong phong trong 16 gid. Hon
hgp phan Gng dugc ngung bing nudc va chiét bang EtOAc. Lép hiru co duoc cd dén
kho, va vat liéu thd dugc tinh ché bing phwong phéap sic ky cot silicagel (30%
EtOAc/hexan) dé thu duge 1'-benzyl-5-clospiro[inden-2,4'-piperidin]-1(3H)-on (300
mg, hidu sut 15%) dudi dang chét rén. m/z (esi) M1 = 325,8.

Budc B: Cloetyl cloformat (270 mg, 1,84 mmol) dugc bd sung vao dung dich
dugc khudy chira 1'-benzyl-5-clospiro[inden-2,4'-piperidin]-1(3H)-on (300 mg, 0,92
mmol) trong DCE (10 mL) & 0°C va khudy trong 10 phtit. Hon hgp phéan tng dugc
khudy & 80°C trong 1 gid. Hon hop phéan Gmg nay dugc cd dén kho. Vat liéu thd duge
hoa tan trong MeOH (10 mL) va khudy lai 14n nita trong 75°C trong 1 gid nita. Hbdn hop

phan Umg dugc cd trong diéu kién 4p suét giam dé thu dugc 5-clospiro[inden-2,4'-
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piperidin]-1(3H)-on dudi dang chét rén dinh (250 mg), chét rdn ndy duoc sit dung tryc
tiép cho budc tiép theo ma khong can tinh ché thém. m/z (esi) M*1 = 236,1.

Buéc C: Trietylamin (0,3 mL, 2,13 mmol) dugc bb sung vao dung dich dugc
khudy chira 5-clospiro[inden-2,4'-piperidin]-1(3H)-on (250 mg,1,06 mmol) trong DCM
(10 mL) ¢ 0°C. Boc anhydrit (0,5 mL, 2,13 mmol) dugc bb sung vao dung dich ndy &
0°C, va hdn hop phan g dugc khudy & nhiét do trong phong trong 16 gio. Hbn hop
phan ung dugc ¢d trong didu kién 4p suét giam va tinh ché bang phuong phap sic ky
cot silicagel (10% EtOAc/hexan) dé thu dugc tert-butyl 5-clo-1-oxo0-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (130 mg, hi¢u suat 30%, 2 buéc) dudi
dang chét rén. m/z (esi) M*1 = 335,3.

Budc D: tert-Butyl 5-clo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat (700 mg, 2,09 mmol) va (R)-(+)-2-metylpropan-2-sulfinamit (760,0 mg,
6,26 mmol) dugc bd sung vao titan(IV) etoxit nong (100°C) (1,43 g, 6,26 mmol) va
duoc khudy ¢ 100°C trong 16 gid. Hon hop phan ung duge rét vao EtOAc va nude
mudi. Hon hop dugc khudy trong 15 phut, va cht rén két tia duoc loc ra. Phan chét
16ng dugc phan tach. Lép hitu co dugc rira bang nude mudi, 1am kho bang NazSO4 khan
va cb trong diéu kién 4p suét giam. Phén cin thu dugc duge tinh ché bang phuong phép
sic ky cot silicagel (1% MeOH/DCM) dé thu duogc fert-butyl (R,E)-1-((tert-
butylsulfinyl)imino)-5-clo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (600
mg, hidu suit 41%) du6i dang chit ran. m/z (esi) M1 = 439,2.

Budéc E: Natri bohydrua (217 mg, 5,70 mmol) dugc bd sung vao dung dich lanh
biang chira tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-5-clo-1,3 -dihydro-spiro[inden-
2,4"-piperidin]-1'-carboxylat (500 mg, 1,14 mmol) trong MeOH (15 mL) va dugc khudy
& nhiét do trong phong trong 4 gid. Hon hop phan ing dugc ngimg phan (ng bang nudc
d4 va duoc chiét bing BtOAc. Cac 16p hitu co két hop dugce 1am kho bang NaxSOskhan,
loc, va b dic trong 4p suat giam. Phén cién thu dugc duoc tinh ché bang phuong phép
sic ky cot silicagel (30% EtOAc/hexan) dé thu duoc fert-butyl (S)-1-(((R)-tert-
butylsulfinyl)amino)-5-clo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (195
mg, hiéu suét 39%) (m/z (esi) M1 = 439,2) dudi dang chat ran.

Vi du hop chét trung gian AT
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S=p
HN

Cl

tert-butyl (R)-1-(((R)-tert-butylsulfinyl)amino)-5-clo-1,3-dihydrospiro [inden-2,4'-
piperidin]-1'-carboxylat
tert-Butyl  (R)-1-(((R)-tert-butylsulfinyl)amino)-5-clo-1,3-dihydrospiro [inden-
2,4 piperidin]-1'-carboxylat dugc didu ché theo vi du hop chét trung gian AS, thu gom
dinh rira giai thit hai trong Buéc E dudi dang chét rén (255 mg, hiéu suét 23%) (m/z
(esi)y M"1 =441,4).
Vi du hop chét trung gian AU

-\

S=

/

HN

Cl
tert-butyl-(S)-1-(((R)-tert-butylsulfinyl)amino)-4-clo-1,3-dihydrospiro [inden-2,4'-
piperidin]-1'-carboxylat

Budc A: NaH (thé phéan tan 60% trong dau khoang, 2,16 g, 90,0 mmol) duoc bd
sung ting phan vao dung dich dugc khudy chira 4-clo-2,3-dihydro-1H-inden-1-on (5,0
g, 30,0 mmol) trong DMF (10 mL) trong diéu kién lanh bing va khudy trong 30 phut.
N-Benzyl-2-clo-N-(2-cloetyl)etan-1-amin hydroclorua dugc bd sung tir tir vao hdn hop
phan ung va dugc khudy & nhiét d trong phong trong 16 gio. Phan Gmg dugc ngimg
béng nuédce, va 16p hitu co dugce chiét bang EtOAc. Cac 16p hitu co gom lai dugc rira
béng nudce lanh va nude mudi, 1am kho bémg Na,S04 khan va loc. Lép hitu co duge lam
bay hoi dén kho. Phan cin thu duoc duoc tinh ché bang phuong phap sdc ky cot silicagel
(10% EtOAc/hexan) dé thu dugc 1'-benzyl-4-clospiro[inden-2,4'-piperidin]-1(3H)-on
(2,9 g, hiéu suét 30%) dudi dang gom. m/z (esi) M1 = 326,0.

Buéc B: Cloetyl cloformat (2,78 mL, 25,84 mmol) duoc bd sung vao dung dich
dugc khudy chira 1'-benzyl-4-clospiro[inden-2,4'-piperidin]-1(3H)-on (2,8 g, 8,61
mmol) trong DCE (10 mL), va hdn hgp phan tmg dugc hdi luu trong 2 gid. Dung mbi
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dugc bay hot dén kho, va hdn hop phan tmg dugc hoa tan trong MeOH (5 mL) va dugc
gia nhiét tiép & 80°C trong 1 gid. Phan img dugc bay hoi dén kho dé thu dugc hdn hop
phan ung tho 4-clospiro[inden-2,4'-piperidin]-1(3H)-on hydroclorua (3,2 g, vat liéu
tho), vét liéu nay dugc sir dung cho budc tiép theo ma khong can tinh ché thém. m/z
(esi) M"1=235,7.

Buéc C: Vat liéu thd 4-clospiro[inden-2,4'-piperidin]-1(3H)-on hydroclorua (3,2
g, 11,76 mmol) dugc hoa tan trong DCM (5 mL) & diéu kién lanh bang, va trietylamin
(6,68 mL, 47,83 mmol) dugc bb sung timg giot vao dé. Boc anhydrit (2,63 mL, 11,47
mmol) dugc bd sung vao hdn hop phan Gng va tiép tuc khudy trong 16 gid & nhiét do
trong phong. Nudc duge bd sung vao hdn hop phan tmg, va hon hop dugce chiét bang
DCM. Céc 16p hitu co gom lai dugc rira bang nudc mudi, 1am kho bang Na,SO4 khan,
loc, va bay hoi trong diéu kién ap suét giam dé thu dugc vat liéu tho, vat liéu nay dugc
tinh ché bang phuong phép sdc ky cot silicagel (5% EtOAc/hexan) dé thu dugc tert-
butyl 4-clo-1-0xo0-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-carboxylat (1,6 g, hiéu sut
50%, 2 budc) dudi dang chét rén. m/z (esi) M1=1336,2.

Bu6c D: R-(+)-2-Metylpropan-2-sulfnamit (705 mg, 5,82 mmol) dugc b6 sung
vao dung dich chtra fert-butyl 4-clo-1-oxo0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat (1,5g, 4,47 mmol) vao titan(IV) etoxit nong (100°C) (4,0 mL,19,08 mmol),
va hén hop thu duoc dugc gia nhiét 6 100°C trong 16 gid. Hon hop phan tng dugc
khudy véi EtOAc (15 mL) va H20 (15 mL) trong 20 phit va loc qua dém Celite®. Lép
hitu co duge tach ra, va phan nuéc dugce chiét bang EtOAc. Céc 16p hiru co gom lai
duoc bay hoi trong diéu kién 4p sut giam, va hdn hgp phéan tng tho dugc tinh ché bang
phuong phap sdc ky cot silicagel (20% EtOAc/hexan) dé thu dugc fert-butyl (S,E)-1-
((tert-butylsulfinyl)imino)-4-clo-1,3-dihydrospiro[inden-2,4"-pip eridin]-1'-carboxylat
(870 mg, hiéu sut 44%) du6i dang chat rén. m/z (esi) M*1 = 438,8.

Buéc E: Natri bohydrua (368 mg, 9,7 mmol) dugc bd sung timg phan vao dung
dich dugc khudy chtia ters-butyl (S,E)-1-((tert-butylsulfinyl)imino)-4-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (850 mg, 1,94 mmol) trong MeOH (5
mL) & 0°C va khudy & nhiét do trong phong trong 4 gid. Phan Gmg dugc bay hoi dén
kho, va nude duge bd sung vao hdn hop phan tmg. Hon hop duoc chiét bing EtOAc.

Céc 16p hitu co gom lai dugc rira béng nude mudi, 1am khod béng NazSOj4 khan, loc, va
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¢6 trong diu kién &p suét giam. Phan cin thu duge duoc tinh ché bang HPLC didu ché
bat dbi (Chiralpak IC 4,6 x 250 mm, 5p, DCM/EtOH/iPrNH2 50/50/0,1, 1,0 mL/phut)
dé thu duogc tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-4-clo-1,3-
dihydrospiro[inden-2,4'"-piperidin]-1'-carboxylat, (231 mg, hiéu sult 27%; m/z (esi)
M1 = 441,2) duéi dang cht rin dinh.

Vi du hop chét trung gian AV

-

S=0
NH

Boc—N

Cl
tert-butyl-(R)-1-(((R)-tert-butylsulfinyl)amino)-4-clo-1,3 -dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat

tert-Butyl-(R)-1-(((R)-tert-butylsulfinyl)amino)-4-clo-1,3 -dihydrospiro[inden-
2,4'-piperidin]-1'-carboxylat dugc didu ché theo vi du hop chat trung gian AU, thu gom
dinh rira giai tht hai trong Budc E dudi dang chét rin dinh (295 mg, hiéu suit 34%)
(m/z (esi) M"1=441,2).
Vi du hop chét trung gian AW

HCI H,N
CN

HN
HCI

1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-5-cacbonitril dihydroclorua

Budc A: NaH (60% khéi luong trong parafin) (3,61 g, 90,36 mmol) dugc bd
sung vao dung dich duoc khuéy chira 5-clo-2,3-dihydro-1H-inden-1-on (5,0 g, 30,12
mmol) trong DMF (50 mL) ¢ 0°C va khudy & nhiét do trong phong trong 30 phut. N-
Benzyl-2-clo-N-(2-cloetyl)etan-1-amin (8,89 g, 33,13 mmol) dugc bd sung timg phan
vao & 0°C va khudy & nhiét do trong phong trong 5 gi¢ nita. Hon hop phan tng dugc
ngung bang nudc da va chiét bang etyl axetat. Phén hitu co duoc 1am kho (Naz2SOq),
loc, ¢d vavat liéu thd dugc tinh ché bang phwong phap sdc ky cot silicagel (25% EtOAc-
hexan) dé thu dugc 1'-benzyl-5-clospiro[inden-2,4'-piperidin]-1(3H)-on (2 g, hiéu suat

20%) du6i dang chit 1ong. m/z (esi) M*1 = 325.9.
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Budc B: 1-Cloetyl cloformat (3,49 g, 24,61 mmol) dugc bd sung vao dung dich
duoc khudy chia 1'-benzyl-5-clospiro[inden-2,4"-piperidin]-1(3H)-on (2,0 g, 6,15
mmol) trong DCE (20 mL) ¢ 0°C va khudy trong 10 phut. Hon hop phan tng duoc
khudy & 80°C trong 16 gid. Hon hop phan tmg dugc o, va vét ligu thd dugc hoa tan
trong MeOH (20 mL) va khudy & 80°C trong 1 gio. Hon hgp phan tng dugc cd dé thu
duogc 5-clospiro[inden-2,4'-piperidin]-1(3H)-on hydroclorua (1,45 g, crude) dudi dang
chét long dinh nhu gom, chét long nay dugc st dung cho budce tiép theo ma khong can
tinh ché thém. m/z (esi) M1 = 236,1.

Budc C: Trietylamin (3,43 mL, 24,68 mmol) va boc anhydrit (2,12 mL, 9,25
mmol) duoc bd sung vao dung dich dugc khudy chtra 5-clospiro[inden-2,4'-piperidin]-
1(3H)-on hydroclorua (1,45 g, 6,17 mmol) trong DCM (15 mL) ¢ 0°C, va hdn hop phan
g dugc khudy & nhiét do trong phong trong 16 gid. Hén hop phan ung dugc cd va
tinh ché bang phuong phap sdc ky cot silicagel (30% EtOAc-hexan) dé thu dugc tert-
butyl 5-clo-1-ox0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (400 mg, hiéu
sut 19%, 2 budc) du6i dang chat ran. m/z (esi) M1 =336,3.

Budc D: Zn(CN)2 (982,0 mg, 8,35 mmol) va bot kém (55,0 mg, 0,83 mmol) dugc
bd sung vao dung dich dugc khudy chira tert-butyl 5-clo-1-ox0-1,3-dihydrospiro[inden-
2,4"-piperidin]-1'-carboxylat (1,4 g, 4,14 mmol) trong DMF (10 mL) va khudy trong 10
phat. Hon hop phén tmg duoc dubi khi bang argon, sau d6 trixiephos (383,0 mg, 0,41
mmol), sau d6 1a Pd(OAc)2 (232,0 mg, 0,41 mmol) duge bd sung vao, va hdn hop phan
g duoc khudy & 120°C trong 16 gio. Hon hop phan tng dugc pha loang bang nudc
va chiét béng etyl axetat. Phén hitu co duogc 1am kho (Na2SOs), loc va co, va vt liéu
thd duoc tinh ché bang phwong phap sic ky cot silicagel (30% EtOAc-hexan) dé thu
duoc fert-butyl 5-xyano-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(250 mg, hiéu suat 18%) duéi dang chét rén dinh. m/z (esi) M*1 = 326,3.

Budc E: (R)-2-Metylpropan-2-sulfinamit (204,5 mg, 1,68 mmol) duoc bd sung
vao dung dich dugc khudy chua fert-butyl 5-xyano-1-oxo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (500 mg, 1,53 mmol) trong titan (IV) etoxit (1,62 mL, 7,66
mmol) va khudy & 90°C trong 1 gio. Hon hop phéan tng dugc rét vao EtOAc va nude
mudi va khudy trong 15 phut. Chét rén két tia dugc loc ra. Lop hitu co duge rira bang
nudec mudi, lam khdo (NaxSOs) va cd dé thu duge tert-butyl 1-(((R)-tert-
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butylsulfinyl)amino)-5-xyano-1,3-dihydrospiro[inden-2,4'-piperidin]-1 '-carboxylat
(600 mg, vat liéu tho) du6i dang chit long dinh nhw gom, chét 1ong nay dugc sir dung
cho buéc tiép theo ma khong cén tinh ché thém. m/z (esi) M1 = 430,3.

Budc F: NaBH4 (105,8 mg, 2,79 mmol) dugc b6 sung vao dung dich dugc khudy
chita tert-butyl 1-(((R)-tert-butylsulfinyl)amino)-5-xyano-1 ,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (600,0 mg, 1,39 mmol) trong MeOH (10 mL) ¢ -10°C va khudy
& nhiét d6 trong phong trong 2 gid. Hon hop phéan Gmg duge c6 ddc, pha lodng bang etyl
axetat va rua béng nude. Lép hitu co duge lam khé (Na2S0a), loc, ¢b va duge tinh ché
bing phuong phap sdc ky cot silicagel (40% EtOAc-hexan) dé thu duoc fert-butyl 1-
(((R)-tert-butylsulfinyl)amino)-5-xyano-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-
carboxylat (430 mg, hiéu sudt 71%) dudi dang chat ran. m/z (esi) M"1 =432,1.

Budc G: HCI 4M trong dioxan (3 mL) dugc bd sung vao dung dich duoc khudy
chtra tert-butyl 1-(((R)-tert-butylsulfinyl)amino)-5-xyano-1 ,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (430,0 mg, 0,99 mmol) trong MeOH (3 mL) ¢ 0°C va khuay &
0°C trong 2 gio. Hon hop phan tng duge cd déc, va san phém thd duoc chuin do b??mg
dietyl ete dé thu dugc 3-amino-1,3-dihydrospiro [inden-2,4'-piperidin]-6-cacbonitril
dihydroclorua (250 mg, hiéu suét 84%) dudi dang chat rén. m/z (esi) M'1 =228,4.

Vi dy hop chét trung gian AX

v

0=5-\H

o\
HN

(R)-N-((S)-5-metoxy-1,3-dihydrospiro [inden-2,4'-piperidin]-3-yl)-2-metylpropan-2-
sulfinamit 2,2,2-trifloaxetat

Buéc A: Natri hydrua, thé phan tan 60% trong dau khoang (0,74 g, 18 mmol)
duoc bd sung timg phan vao dung dich chita 6-metoxy-1-indanon (1g, 6,2 mmol) trong
DMF (6,9 mL, 6,2 mmol) trong argon. Hon hop duoc khuéy & nhiét do trong phong
trong 10 phut. N-Benzyl-2-clo-N-(2-cloetyl)etan-1-amin (1,6 g, 6,8 mmol) dugc bd
sung vao, va hon hop dugc tiép tuc khudy qua dém. Phan tmg dugc rét vao nude va
duoc phén doan bang EtOAc. C4c thanh phan hitu co két hgp dugce rira béng nudc mudi,

]am kho bing NaySOs, va c¢d ddc trong chan khong. Phan cin thu dugce duge tinh ché
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bing phuong phép séc ky silicagel (0%-10% DCM:MeOH (2% NH4OH)) dé thu dugc
1'-benzyl-6-metoxyspiro[inden-2,4'-piperidin]-1(3H)-on (1,6 g, 5 mmol, hiéu suét
81%). m/z (esi) M1 =322,2.

Bu6c B: Dung dich chita 1'-benzyl-6-metoxyspiro[inden-2,4'-piperidin]-1(3H)-
on (1,6 g, 5 mmol) va di-terz-butyl dicacbonat (1,2 g, 5,5 mmol) trong EtOH 25mL, 5
mmol) va THF (25 mL, 5 mmol) duogc lam sach bang N, trong 5 phut. Paladi (Loai
Degussa, 10% khéi luong, 50% H20) (1,3 g, 1,2 mmol) dugc bd sung vao dung dich
nay, va dugc day nép ngay lap tirc va dugc lam sach bang N trong 5 phit. Sau d6 dung
dich nay dugc khudy trong ap suét 1 atm Hy. H8n hop duoc khudy & nhiét o moi trudong
trong 1 gio. Hon hop dugc pha lodng bang MeOH va lgc qua Celite® da nhdi. Dich loc
dugc c¢d trong chan khong dé thu duogc tert-butyl 6-metoxy-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat thd (1,12 g, 3,38 mmol, hiéu suét
68%). m/z (esi) M1 = 232,2.

Budc C: (R)-(+)-2-Metyl-2-propansulfinamit (1,2 g, 10,14 mmol) va
tetractoxytitan (5,4 g, 23,66 mmol) dugc bd sung vao dung dich chira tert-butyl 6-
metoxy-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,12 g, 3,34
mmol) trong THF (16,9 mL, 3,34 mmol), va phan ung dugc khudy qua dém & 90°C.
EtOAc dugce b sung vao sau d6 1a nude. Cac chét rin duoc loc ra, va cac 16p dugc tach.
Lép hitu co duge 1am khd, loc va cd. Phén cin thu duge dugc tinh ché bang phuong
phép sic ky pha thuong (0%-100% hexan:EtOAc) dé thu duoc tert-butyl (R,Z)-1-((tert-
butylsulfinyl)imino)-6-metoxy-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-carboxylat
(0,79 g, 1,83 mmol, hiéu suét 54%). m/z (esi) M1 = 435,2.

Buéc D: tert-Butyl  (R,Z)-1-((fert-butylsulfinyl)imino)-6-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (0,79 g, 1,83 mmol) dugc cho vao
THF (15 mL) va lam lanh dén 0°C. NaBHx (0,1 g, 2,74 mmol) dugc bd sung vao, va
phan tmg dugc dé 4m tir tir dén nhiét do trong phong va khudy trong 18 gio. Nude duge
bd sung vao, va hdn hgp nay dugce chiét bang DCM (3 X 25 mL). Céac phan chiét dugc
gom lai va co. Phan cin thu duge dugc tinh ché béng silicagel (0-5% MeOH trong DCM
v6i 2% NH4OH). Pinh ria giai thi nhét dugc thu gom dé thu dugc zers-butyl (S)-1-
(((R)-tert-butylsulfinyl)amino)-6-metoxy-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-

carboxylat (0,343 g, 0,79 mmol, hiéu suat 43%). m/z (esi) M1 = 437,3.
114

114/180



44812

Budc E: TFA (303 pL, 3,93) duge bd sung vao dung dich chita tert-butyl (S)-1-
(((R)-tert-butylsulfinyl)amino)-6-metoxy-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-
carboxylat (343 mg, 0,79 mmol) trong DCM (1,57 mL, 0,79 mmol), va phan ing duogc
khudy & nhiét do trong phong trong 1 gid. Phan g dugc c6 trong chan khong vaxu ly
tiép dudi dang (R)-N-((S)-5 -metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-3-yl)-2-
metylpropan-2-sulfinamit 2,2,2-trifloaxetat thd (354 mg, 0,79 mmol, hi¢u suat 100%).
m/z (esi) M1 = 337,2.
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(38,45)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3 -yl)-3-metyl-2-o0xa-8-
azaspiro[4.5]decan-4-amin

Buéc A: (3S,45)-3-Metyl-2-oxa-8-azaspiro[4.5]decan-4-amin dihydroclorua
(320 mg, 1,3 mmol) dugc pha lodng bang dioxan (6 mL), sau d6 b6 sung DIEA (815
uL, 4,67 mmol) va 3,6-diclo-1,2,4-triazin (200 mg, 1,33 mmol). Phan Gng dugc gia
nhiét dén 50°C va khudy trong 3 gio. Phan tmg dugc dé ngudi va pha loing béang
DCM/IPA va 10% natri cacbonat. Cac 16p dugce phén tach, va 16p nude dugc chiét hai
14n bing DCM/IPA. Céc 16p hitu co duge gom lai, 1am kho bang MgSOs, loc va cd. Vit
liéu nay duoc tinh ché trén silicagel rira giai bang 1-10% metanol/DCM (1% NH4OH)
dé thu duoc (3S,4S)-8-(6-clo-1,2,4-triazin—3—yl)-3-metyl-2-0xa—8—azaspir0[4.S]decan-
4-amin (290 mg, 1,02 mmol, hiéu suét 76,6%).

(3S,4S)-8-(6-Clo-1,2,4-triazin-3-yl)-3-metyl-2-0xa—8-azaspiro[4.5]decan—4-
amin (30 mg, 0,11 mmol) va 2-amino-3-clopyridin-4-thiol (20 mg, 0,13 mmol) dugc
pha lodng bang dioxan, sau d6 bd sung DIEA (55 pL, 0,32 mmol). Phan tmg dugc dat
trong khi quyén nito va gia nhiét dén 100°C. Sau khi khudy trong 4 gid, phan Gng dugc
pha loang bang DCM/IPA va 10% natri cacbonat. Vat liéu nay dugc chiét thém hai 1an
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nita bang DCM/IPA. Céc chét hitu co duge gom lai, 1am kho bing MgSOs, loc va ¢d.
Vit liéu nay dugc tinh ché trén silicagel rira giai bang 10% metanol/DCM (1% NH4OH).
Vat liéu nay duoc tinh ché lai 1an nita trén C-18 silicagel rira giai bang 5-95%
ACN/nudce (0,1% TFA). Cac phan doan tinh khiét duoc pha lodng bing DCM/IPA va
natri bicacbonat bdo hoa. Céac 16p dugc phan tach, va cac chét hitu co duge lam kho
bing MgSOs, loc va c¢b dé thu dugc (3S,45)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-
1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-azaspiro[4.5]decan-4-amin (6 mg, 0,015 mmol,
hidu suit 14%). '"H NMR (400 MHz, CDCl3) & 8,2 (s, 1H), 7,75 (d, 1H, J = 5,5 Hz),
6,12 (d, 1H, 5,5 Hz) 4,9 (br, 2H), 4,18-4,40 (m, 3H), 3,84 (d, 1H, J = 8,6 Hz), 3,6-3,8
(m, 3H), 3,02 (d, 1H, J = 4,7 Hz), 1,4-1,95 (m, 6H); m/z (es/APCI) M*1 =408,2.

Vidu?2
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(3S,45)-8-(6-(2,3-diclophenyl)-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-
azaspiro[4.5]decan-4-amin

Budc A: (3S,45)-3-Metyl-2-oxa-8-azaspiro[4.5]decan-4-amin dihydroclorua
(320 mg, 1,3 mmol) dugc pha lodng bang dioxan (6 mL), sau d6 bd sung DIEA (815
uL, 4,67 mmol) va 3,6-diclo-1,2,4-triazin (200 mg, 1,3 mmol). Phan tmg dugc gia nhiét
dén 50°C va khudy trong 3 gio. Phan tmg dugc dé& nguoi va pha loang biang DCM/IPA
va 10% natri cacbonat. Cac 16p duge phén tach, va 16p nudc duge chiét hai 1an bang
DCM/IPA. Céc chit hitu co duge gom lai, lam kho bang MgSOs, loc va cd. Vit liéu
nay dugc tinh ché trén silicagel ria giéi bang 1-10% metanol/DCM (1% NH4+OH) dé
thu duogc (3S,4S)-8-(6-clo-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-azaspiro[4.5]decan-4-
amin (290 mg, 1,0 mmol, hiéu suét 76,6%).

Budc B: (3S,45)-8-(6-Clo-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-
azaspiro[4.5]decan-4-amin (30 mg, 0,11 mmol), axit (2,3-diclophenyl)boronic (30 mg,

0,16 mmol) va Tetrakis (3,7 mg, 0,0032 mmol) dugc pha loéng bang dioxan (1,0 mL),
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sau d6 bd sung Na,CO;3 (132 pL, 0,26 mmol). Phan g duoc lam sach bang argon, day
kin va gia nhiét dén 95°C trong 4 gio. Phan tmg duoc dé ngudi, pha lodng bing etyl
axetat va nude. Cac 16p duge phan tach, va etyl axetat dugc lam kho bang MgSO0s4, loc
va ¢d. Vat liéu nay dugc tinh ché trén silicagel rira giai bing 10% metanol/DCM (1%
NH,OH) dé thu dugc (35,45)-8-(6-(2,3-diclophenyl)-1,2,4-triazin-3-yl)-3-metyl-2-oxa-
8-azaspiro[4.5]decan-4-amin (10 mg, 0,025 mmol, hiéu suét 24%). '"H NMR (400 MHz,
CDCL) & 8,51 (s, 1H), 7,61 (dd, 1H, J = 7,83, 1,57 Hz), 7,54 (dd, 1H, J = 7,83, 1,57
Hz), 7,33 (t, 1H), 4,18-4,40 (m, 3H), 3,84 (d, 1H, J = 9,0 Hz), 3,55-3,75 (m, 3H), 3,05
(d, 1H, T = 4,7 Hz), 1,4-1,95 (m, 6H); m/z (esi/APCI) M*1 = 394,1.
Vidu3
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(1R,3s,5S)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-8-

azabixyclo[3.2.1]octan-3-amin

Budc A: tert-Butyl ((1R,3s,55)-8-azabixyclo[3.2.1]octan-3-yl)carbamat (226
mg, 1,00 mmol) dugc pha loing bang dioxan (5 mL), sau d6 bd sung DIEA (611 pL,
3,50 mmol) va 3,6-diclo-1,2,4-triazin (150 mg, 1,00 mmol). Phan (mg dugc gia nhiét
dén 50°C va khudy trong 3 gio. Phan tmg dugc dé ngudi, pha lodng bang DCM/IPA va
10% natri cacbonat. Cac 16p dugc phén tach, va 16p nudc duge chiét hai 14n bang
DCM/IPA. Cac chét hitu co duoc gom lai, 1am kho bing MgSOs, loc va cd. Vit liéu

nay duoc tinh ché trén silicagel rira giai bang 10-50% etyl axetat/hexan dé thu duoc

tert-butyl ((1R,3s,5S)-8-(6-clo-1,2,4-triazin-3-yl)-8-azabixyclo[3.2.1]octan-3-
yl)carbamat (235 mg, 0,692 mmol, hi¢u suét 69,1%).
Budc B: tert-Butyl ((1R,35,55)-8-(6-clo-1,2,4-triazin-3-yl)-8-

azabixyclo[3.2.1]octan-3-yl)carbamat (30 mg, 0,088 mmol) va 2-amino-3-clopyridin-
4-thiol (14 mg, 0,088 mmol) dugc pha lodng béng dioxan, sau dé bd sung DIEA (46
pL, 0,26 mmol) vao dé. Phan ing duoc dit trong khi quyén nito va gia nhiét dén 90°C.

Sau khi khudy trong 4 gio, phan tng dugc pha lodng bang DCM/IPA va 10% natri
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cacbonat. VAt liéu nay duoc chiét thém hai 14n nita bing DCM/IPA. Céc chat hitu co
dugc gom lai, lam kho bang MgS0s, loc va cd. Vit liéu nay duge tinh ché trén silicagel
rira giai bang 1-10% metanol/DCM (1% NH4OH) dé thu duoc tert-butyl ((1R,35,55)-8-
(6-((2-amino-3-clopyridin-4-yl)thio)-1 ,2,4-triazin-3-yl)-8-azabixyclo[3.2.1]octan-3-
yl)carbamat (25 mg, 0,054 mmol, hiéu suét 61%).

Buéc C: tert-Butyl ((1R,3s,55)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-
triazin-3-yl)-8-azabixyclo[3.2.1]octan-3-yl)carbamat (25 mg, 0,054 mmol) dugc pha
lodng bang DCM (1 mL), sau d6 bb sung TFA (1 mL). Sau khi khudy trong 2 gid, phan
{mg dugc ¢b. Vit lidu nay duge tinh ché trén C-18 silicagel rira giai bang 5-95%
ACN/nuée (0,1% TFA). Cac phan doan tinh khiét duoc pha lodng bang DCM/IPA va
natri bicacbonat bdo hoa. Céc 16p dugc phan tach, va cac chét hitu co dugce 1am kho
br?lng MgSOs, loc va cb. Vit liéu nay dugc tinh ché lai 14n nita trén silicagel rira giai
bang 10% metanol/DCM (1% NH4OH) dé thu dugc (1R,3s,55)-8-(6-((2-amino-3-
clopyridin—4-yl)thio)-1,2,4-triazin-3-yl)-8-azabixyclo[3.2.1]octan-3-amin (3 mg,
0,0082 mmol, hiéu suét 15%). 'H NMR (400 MHz, CDCl5) & 8,2 (s, 1H), 7,76 (d, 1H,
J=5,48 Hz), 6,17 (d, 1H, J = 5,48 Hz), 5,10 (br, 1H), 4,92 (br, 2H), 4,74 (br, 1H), 3,37
(m, 1H), 1,2-2,2 (m, 10H); m/z (esi/APCI) M"1 = 364,1.
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(3S,4S)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-S-metyl-1,2,4-triazin-3-yl)-3-mety1-2-
oxa-8-azaspiro[4.5]decan-4-amin

Buéc A: (3S,45)-3-Metyl-2-oxa-8-azaspiro[4.5]decan-4-amin dihydroclorua

(175 mg, 0,720 mmol) dugc pha loang bang dioxan (4 mL), sau d6 bd sung DIEA (377

ul, 2,16 mmol) va 3,6-diclo-5-metyl-1,2,4-triazin (118 mg, 0,720 mmol). Phan tng

dugc 1am sach bang nito, ddy kin va gia nhiét dén 120°C. Sau khi khudy trong 12 gio,
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phan tng dugc dé ngudi, pha loang bang DCM (25% IPA) va 10% natri cacbonat. Céac
16p duge phén tach, va 16p nude duge chiét thém hai 14n nira bing DCM/IPA. C4c chit
hitu co dugc gom lai, lam kho bang MgS0s, loc va cd. Vat liéu nay dugc tinh ché trén
silicagel rra giai bang 1-10% metanol/DCM dé thu dugc (35,4S)-8-(6-clo-5-metyl-
1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-azaspiro[4.5]decan-4-amin (125 mg, 0,420 mmol,
hiéu suét 58,3%).

Buéce B: (3S,45)-8-(6-Clo-5-metyl-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-
azaspiro[4.5]decan-4-amin (23 mg, 0,077 mmol) va 2-amino-3-clopyridin-4-thiol (15
mg, 0,093 mmol) dugc pha loang bang dioxan, sau do bd sung DIEA (40 pL, 0,23
mmol). Phan ting dugc dét trong khi quyén nito va gia nhiét dén 100°C. Sau khi khudy
trong 4 gi®, phan ung dugc pha loang bang DCM/IPA va 10% natri cacbonat. Cac 16p
duoc phan tach, va cac chét hitu co duge lam kho bang MgSOs, loc va cb. Vit liéu nay
duoc tinh ché trén silicagel rira giai bang 10% metanol/DCM (1% NH+OH) dé thu duoc
(3S,45)-8-(6-((2-amino-3-clopyridin-4-yl)thio)-5-metyl-1 ,2,4-triazin-3-yl)-3-metyl-2-
oxa-8-azaspiro[4.5]decan-4-amin (2,5 mg, 0,0059 mmol, hiéu suit 7,7%). 'H NMR
(400 MHz, CDCl3) § 7,34 (dd, 1H,J = 7,8, 1,6 Hz), 7,09 (t, 1H, J = 7,8 Hz), 7,02 (dd,
1H, T =17.8, 1,6 Hz), 4,1-4,3 (m, 3H), 3,82 (d, 1H, J = 8,6 Hz), 3,70 (d, 1H, T = 8,6 Hz),
3,6 (m, 2H), 3,04 (d, 1H, J = 4,7 Hz), 2,22 (s, 3H), 1,55-1,91 (m, 6H), 1,2 (d,3H, J =
6,3 Hz); m/z (esi/APCI) M"1 = 422,2.
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(3S,4S)-8-(6-(2,3-diclophenyl)-S-metyl-1,2,4-triazin-3-yl)-3-metyl-2-0xa—8-
azaspiro[4.5]decan-4-amin
Buéc A: (3S,4S)-3-Metyl-2-oxa-8-azaspiro[4.5]decan-4-amin dihydroclorua
(175 mg, 0,720 mmol) dugc pha loéng bang dioxan (4 mL), sau d6 bd sung DIEA (377

uL, 2,16 mmol) va 3,6-diclo-5-metyl-1,2,4-triazin (118 mg, 0,720 mmol). Phéan Ung
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duoc lam sach béng nito, day kin va gia nhiét dén 120°C. Sau khi khudy trong 12 gid,
phéan ung dugc dé ngudi va pha lodng bang DCM (25% IPA) va 10% natri cacbonat.
Céc 16p duge phan tach, va 16p nuée duge chiét thém hai 14n nita bang DCM/IPA. Céc
chét hitu co duoc gom lai, lam kho bang MgSOs4, loc va cd. Vit ligu nay duoc tinh ché
trén silicagel rira gidi bang 1-10% metanol/DCM dé thu dugc (3S,4S5)-8-(6-clo-5-metyl-
1,2,4-triazin-3-yl)-3-mety1-2-oxa-8-azaspir0[4.5]decan-4-amin (125 mg, 0,420 mmol,
hiéu suét 58,3%).

Budc B: (3S,4S)-8-(6-Clo-5-mety1-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-
azaspiro[4.5]decan-4-amin (100 mg, 0,336 mmol), axit (2,3-diclophenyl)boronic (96,1
mg, 0,504 mmol) va Tetrakis (11,6 mg, 0,0101 mmol) dugc pha loing bang dioxan (1,5
mL), sau do bd sung Na,COs (420 pL, 0,840 mmol). Phan uing duogc lam sach bang
argon, day kin va gia nhiét dén 130°C trong 4 gid. Phan tmg dugc dé nguoi va pha loang
bing etyl axetat va nudc. Cac 16p duge phan tach, va 16p etyl axetat duge lam kho bang
MgSOs, loc va cd. Vit ligu nay dugc tinh ché trén silicagel rira giai bang 10%
metanol/DCM (1% NH4OH) & thu dugc (35,45)-8-(6-(2,3-diclophenyl)-5-metyl-1,2,4-
triazin-3-yl)-3-metyl-2-oxa-8-azaspir0[4.5]decan—4-amin (32 mg, 0,0784 mmol, hiu
suét 23,3%). '"H NMR (400 MHz, CDCl3) 8 7,56 (m, 1H), 7,31 (m, 2H), 4,33 (m, 2H),
421 (m, 1H), 3,86 (d, 1H, J = 8,9 Hz), 3,73 (d, 1H, ] = 8,9 Hz), 3,5-3,7 (m, 2H), 3,04
(d, 1H, J = 4,7 Hz), 2,22 (s, 3H), 1,55-1,91 (m, 6H), 1,25 (d, 3H, J = 6,65 Hz); m/z
(esi/APCI) M1 =408,1.

Vidu6
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(S)-1 '-(6-((2-amino-3-clopyridin-4-yl)thio)-1 ,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4'-piperidin]-1-amin
Budc A: (R)-N-((5)-1,3 -Dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-
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metylpropan-2-sulfinamit (163 mg, 0,53 mmol) duoc pha loang bang dioxan (2 mL),
sau d6 bd sung DIEA (326 pL, 1,9 mmol). Sau khi khudy trong 5 phut, 3,6-diclo-1,2.4-
triazin (80 mg, 0,53 mmol) duoc bd sung vao. Phan ung dugc gia nhiét dén 50°C va
khudy trong 3 git. Phan tmg dugc dé ngudi va pha loang bang DCM/IPA va 10% natri
cacbonat. Céc 16p duge phan téch, va 16p nuée duge chiét hai lan bing DCM/IPA. Cac
chét hitu co duoc gom lai, lam khd bang MgSOs, loc va cd. Vit ligu nay dugc tinh ché
trén silicagel rira giai bang 1-10% metanol/DCM (1% NH4OH) dé thu duoc (R)-N-((S)-
1'-(6-clo-1,2,4-triazin-3-yl)-1 ,3-dihydrospiro[inden-2,4'-piperidin]-1-y1)-2-
metylpropan-2-sulfinamit (25 mg, 0,060 mmol, hi¢u suit 11%).

Busc B: (R)-N-((S)-1-(6-Clo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (55 mg, 0,13 mmol) va natri 2-amino-3-
clopyridin-4-thiolat (48 mg, 0,26 mmol) dugc pha lodng biang NMP (437 pL, 0,13
mmol), sau dé bb sung DIEA (46 pL, 0,26 mmol). Phan g dugc 1am sach bang argon,
day kin va gia nhiét dén 110°C. Sau khi khudy trong 12 gid, phan tmg dugc dé ngudi
va pha loéing bang etyl axetat va rira béng nudc va nude mudi. Lép etyl axetat duge lam
khd bing MgSOq, loc va ¢o. Vat lidu nay dugc tinh ché trén silicagel rira giai bang
100% etyl axetat dé thu dugc (R)-N-((S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylprop an-2-sulfinamit
(55 mg, 0,10 mmol, hiéu suét 77%).

Budce C: (R)-N—((S)-1'-(6-((2-amin0-3-clopyridin—4-yl)thi0)-l,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-l-yl)-2-mety1propan—2—sulﬁnamit (20 mg, 0,037
mmol) duoc pha lodng bing dioxan (1 mL), sau d6 bd sung HC1 (92 uL, 0,37 mmol).
Sau khi khudy trong 30 phut, phan tng dugc pha loang bang DCM va dung dich nuéc
natri bicacbonat bdo hoa. Sau khi khudy hdn hop trong 10 phut, cac 16p dugc phén tach,
va 16p DCM dugc 1am khd bing MgSOa, loc va ¢d. Vit liéu nay duge tinh ché trén
silicagel rira gii bang 20% metanol/etyl axetat dé thu duogc (S)-1'-(6-((2-amino-3-
clopyridin-4-yl)thio)-1,2,4-triazin-3-y1)-1,3-dihydro spiro[inden-2,4'-piperidin]-1-amin
(15 mg, 0,034 mmol, hi¢u sult 93%). '"H NMR (400 MHz, CDCls) & 8,2 (s, 1H), 7,76
(d, 1H, J = 5,2 Hz), 7,2-7,35 (m, 4H), 6,15 (d, 1H, J = 5,2 Hz), 4,92 (br, 2H), 4,78 (br,
1H), 4,01 (s, 1H), 3,37 (m, 2H), 3,14 (d, 1H, J = 15,6 Hz), 2,78 (d, 1H, T = 15,6), 1,3-

1,91 (m, 7H); m/z (esi/APCI) M*1 = 440,1.
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(S)-1'-(6-(2,3-dihydro-1H-pyrolo[3,2-c]pyridin-1-yl)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

Trong lo nhé c6 nip Teflon, Pda(dba)s (13 mg, 0,014 mmol), xantphos (16 mg,
0,028 mmol), xesi cacbonat (113 mg, 0,35 mmol), 2,3-dihydro-1H-pyrolo[3,2-c]pyridin
(22 mg, 0,18 mmol) va (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin (50 mg, 0,14 mmol) dugc trdn véi dioxan (3 mL). Lo dugc hat chan
khong va dugc nap day lai bang Ar ba lan. Sau d6 lo dugc gia nhiét dén 90°C trong 18
gi®. Phan ung duoc pha lodng bing DCM (5 mL), va hdn hgp duge loc qua dém
Celite®. Dich loc dugc bay hoi, va phﬁn can nay dugc tinh ché béng cach st dung 12 g
cdt silicagel (hdn hgp MeOH/DCM 2-20%) dé thu duoc (S)-1'-(6-(2,3-dihydro-1H-
pyrolo[3,2-c]pyridin-1-y1)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-
1-amin (9 mg, 0,023 mmol, hiéu suét 16%) dudi dang chat rén. m/z (esi/APCI) M*1 =
360,0; '"H NMR (400 MHz, CDCls) & 8,32 (s, 2 H), 8,17 (s, 1 H), 7,64 (s, 1 H), 7,33 (d,
J=5,5Hz, 1 H), 7,23 (s, 3 H), 4,62 — 4,49 (m, 2 H), 4,18 (t, ] = 8,7 Hz, 2 H), 4,00 (s, 1
H), 3,39 — 3,24 (m, 4 H), 3,13 (d, J = 15,6 Hz, 1 H), 2,76 (d, J = 15,6 Hz, 1 H), 1,87 (td,
J=12,5,4,3Hz, 1 H), 1,81 — 1,71 (m, 1 H), 1,48 — 1,33 (m, 3 H).

Vidu 16

N N
| AN
/[ ~N
S N
yZ Cl
|
N NH,

(R)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin trihydroclorua
Budce A: tert-Butyl (R)-5-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[5]pyridin-6,4'-piperidin]-1'-carboxylat (0,193 g, 0,474 mmol)
dugc hoa tan trong DCM (3 mL), va sau d6 axit 2,2,2-trifloaxetic (0,270 g, 2,37 mmol)
duoc bd sung vao. Sau khi khudy trong 1 gid, phan img duoc bay hoi, va mudi TFA

con lai duge st dung trong budc tiép theo ma khong can tinh ché thém.

124

124/180



44812

Budc B: (R)-N-((R)-5,7-Dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-
yl)-2-metylpropan-2-sulfinamit (0,07 g, 0,23 mmol) duéi dang mudi TFA dugc hoa tan
trong dioxan (4 mL), va TEA (0,16 mL, 1,1 mmol) dugc bd sung vao dung dich nay.
3,6-Diclo-1,2,4-triazin (0,032 g, 0,22 mmol) dugc bd sung vao, va hdn hgp dugce gia
nhiét dén 50°C trong 3 gio. Natri 2-amino-3-clopyridin-4-thiolat (0,050 g, 0,27 mmol)
duoc bd sung vao hdn hop phén img, va hdn hop duge gia nhiét dén 90°C trong 18 gid.
Phan tng dugc lam ngudi xubng nhiét do trong phong, 1am ngling bang nude (10 mL)
va chiét bang EtOAc (3 X 15 mL). Céc 16p hitu co két hop duoc rira biang nuée mudi,
lam kho va lam bay hoi dé tao ra phe‘in can. Phan cin nay duoc tinh ché bang cach st
dung cot 24 g silicagel (hdn hgp MeOH/DCM 2-20%) tao ra (R)-N-((R)-1'-(6-((2-
amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-yl)-2-metylpropan-2-sulfinamit
(0,081 g, 0,15 mmol, hidu sudt 65%) dusi dang chat rén. m/z (es/ APCI) M1 =545,2.

Budc C: (R)-N-((R)-1'-(6-((2-Amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-yl)-2-metylpropan-2-
sulfinamit (0,081 g, 0,15 mmol) dugc hoa tan trong DCM (2 mL), va HCI trong dioxan
(4M) (0,5 mL) dugc bd sung vao hdn hgp. Phan timg duoc khudy & nhiét do trong phong
trong 30 phut, sau d6 ete (5 mL) duoc bd sung vao hon hop. San phém duoc loc va rira
bing ete ba 1an dé thu dugc (R)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-
yl)-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin trihydroclorua
(0,057 g, 0,13 mmol, hiéu sult 87%). m/z (esi/ APCI) M1 =441,1; '"H NMR (400 MHz,
(CD;3):80)) & 8,73 (s, 1H), 8,57 — 8,52 (m, 2 H), 8,08 (d,J = 7,4 Hz, 1 H), 7,75 (d, ] =
6,3 Hz, 1 H), 7,44 — 7,38 (m, 1 H), 6,20 (d,J = 6,2 Hz, 1 H), 4,50 (s, 1 H), 3,15 (d, J =
17,1 Hz, 2 H), 1,86 (d, J=11,8 Hz, 2 H), 1,62 (d, J = 12,5 Hz, 2 H), 1,07 (t, J = 7,0 Hz,
1 H).

Vidu 17
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(S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5-clo-1,3-
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dihydrospiro[inden-2,4'-piperidin]-1-amin

tert-Butyl  (S)-1-(((R)-tert-butylsulfinyl)amino)-5-clo-1,3-dihydrospiro[inden-
2,4'-piperidin]-1'-carboxylat (0,100 g, 0,227 mmol) dugc hoa tan trong DCM (3 mL),
va HCl 4M trong dioxan (1 mL) dugc bd sung vao dung dich. Hbn hop dugc khudy
trong 1 gid & nhiét do trong phong, va Et;O (10 mL) duoc bd sung vao. Chat rén dugc
tao ra dugc loc va lam kho. (S)-5-Clo-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin
dihydroclorua (30 mg, 0,097 mmol) dugc tao huyén phu trong trong dioxan (3 mL), va
trietylamin (29 mg, 0,29 mmol) duoc bd sung vao hdn hgp. Hon hop duge khudy &
nhiét do trong phong trong 30 phut sau d6 3,6-dibromo-1,2,4-triazin (23 mg, 0,097
mmol) duge bd sung vao. Phan timg duge gia nhiét dén 50°C va khudy trong 1 gio. Natri
2-amino-3-clopyridin-4-thiolat (18 mg, 0,097 mmol) dugc bd sung vao, va phan mg
duogc gia nhiét dén 90°C trong 18 gio. Phan (g dugc 1am lanh dén nhiét do trong phong,
lam ngirng bing nude (10 mL), va hdn hop duge chiét bang hdn hop DCM/IPA (3 X
10 mL). Céc 16p hitu co gom lai dugc rira bing nude mudi (1 X 10 mL), 1am kho va
bay hoi dé thu duge can. Phan cin ndy duoc tinh ché bang cach sir dung cot 12 g
silicagel (hén hop MeOH/DCM 2-20%) (S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-
1,2,4-triazin-3-yl)-5-clo-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin (15 mg, 0,032
mmol, hiéu suét 33%). m/z (esi/APCI) M*1 =475,2. 'HNMR (400 MHz, CDCl3) § 8,20
(s, 1 H), 7,76 (s, 1 H), 7,22 (s, 2 H), 6,13 (s, 1 H), 4,91 (s, 2 H), 4,74 (s, 2 H), 3,97 (s, 1
H), 3,35 (d, ] = 12,1 Hz, 2 H), 3,12 (d, J = 16,2 Hz, 1 H), 2,75 (d, ] = 16,1 Hz, 1 H),
1,87 (d, T=12,4Hz, 1 H), 1,76 (d, T = 11,5 Hz, 1 H), 1,67 (d, ] = 13,0 Hz, 1 H), 1,39
(d,J=12,5Hz, 2 H).

Vidu 18
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(S)-1'-(6-((2-amino-5-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4"-piperidin]-1-amin

Buéc A: (R)-N-((S)-1'-(6-Clo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,10 g, 0,24 mmol) va natri 2-amino-5-
clopyridin-4-thiolat (0,088 g, 0,48 mmol) dugc bd sung vao N,N-dimetylaxetamit (1,2
mL, 0,24 mmol). Trietylamin (0,13 mL, 0,96 mmol) dugc bd sung vao, va dung dich
thu dugc duoc khudy & 100°C trong 96 gid. Vit liéu thd dugc nap vao cot 40g silicagel
va dugc tich qua gradien 0-10% MeOH:DCM + NH4OH dé thu duoc (R)-N-((S)-1'-(6-
((2-amino-5-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,066 g, 0,12 mmol, 48%). m/Zz
(esi/APCI) M'1 =544,2.

Budc B: (R)-N-((S)-1"-(6-((2-Amino-5-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,028 g,
0,051 mmol) dugc bd sung vao diclometan (0,51 mL, 0,051 mmol). Dung dich axit
clohydric (4,0M trong 1,4-dioxan) (0,10 mL, 0,404 mmol) dugc bd sung vao, va dung
dich thu duogc duoc khudy & nhiét do trong phong trong 30 phit. Hon hop phan tmg tho
duge loc chan khong dé thu dugce (S)-1'-(6-((2-amino-5-clopyridin-4-yl)thio)-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin (0,015 g, 0,034 mmol, hiu
sut 68%) du6i dang chét rdn. "H NMR (400 MHz, (CD3),S0) & 8,52 (s, 1H), 7,86 (s,
1H), 7,31 (s, 1H), 7,19 (d, 2H, J= 8,2 Hz), 6,15 (s, 2H), 5,86 (s, 1H), 5,76 (s, 1H), 4,64
(br, 3H), 3,88 (s, 1H), 3,14 (d, 1H, J=15,7 Hz), 2,68 (d, 1H, J=14,9), 1,76 (m, 4H), 1,20
(m, 3H); m/z (esi/APCI) M"1 = 440,2.

Vidu 19
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(S)-1'-(6-((2-amino-3-xyclopropylpyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-

pzd

dihydrospiro[inden-2,4'-piperidin]-1-amin

Budc A: 4-Bromo-3-xyclopropylpyridin-2-amin (0,013 g, 0,061 mmol),
tris(dibenzylidenaxeton)dipaladi ~ (0)  (0,0044 g, 0,0048 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (0,0035 g, 0,0061 mmol), va zert-butyl (S)-
(1'<(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-
yl)carbamat (0,025 g, 0,061 mmol) dugc hoa tan trong 1,4-dioxan (0,30 mL, 0,061
mmol). N-Etyl-N-isopropylpropan-2-amin (0,022 mL, 0,12 mmol) dugc bd sung vio,
va dung dich thu dugc dugc khudy & 100°C trong 4 gio. Vat liéu thd dugc nap vao cot
60g C-18 va dugc phan tach qua gradien 5 — 95% MeCN:H20 + 0,1% TFA. Cac phén
doan duge ngung tu, tai tao huyén phu trong DCM, rra bang NaHCO3 bdo hoa va 1am
khé bang Na,SO4. Dung dich dugc loc va ngung tu dé thu duoc (R)-N-((S)-1'-(6-((2-
amino-3-xyclopropylpyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,0089g, 0,016 mmol, 27%) dudi
dang chét ran. m/z (esi/APCI) M*1 = 550,2.

Buéc B: (R)-N-((S)-1'-(6-((2-Amino-3-xyclopropylpyridin-4-yl)thio)-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit
(0,0080 g, 0,015 mmol) dugc bd sung vao diclometan (0,10 mL, 0,015 mmol). Axit
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clohydric (4,0N trong dioxan) (0,018 mL, 0,073 mmol) dugc bd sung vao, va dung dich

duoc khudy & nhiét do trong phong trong 30 phit. Hon hop phéan tng tho duge loc chan
khong. Két tiia dugc hoa tan trong MeOH va ngung ty, sau d6 dugc tai tao huyén phu
trong DCM. Dung dich dugc rira bang Na;HCOs bio hoa sau d6 bang nude. Cac chit
hitu co duge 1am khd bang Na,SOs va ngung tu dé thu duoc (S)-1'-(6-((2-amino-3-
xyclopropylpyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
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piperidin]-1-amin (0,0054 g, 0,011 mmol, hiéu suét 76%) duéi dang chét ran. '"H NMR
(400 MHz, (CD3):S0) & 8,46 (s, 1H), 7,60 (s, 1H), 7,31 (d, 1H, J= 6,3 Hz), 7,18 (m,
2H), 5,81 (s, 1H), 5,75 (d, 2H, J=2,2 Hz), 4,57 (br, 2H), 3,87 (s, 1H), 3,87 (m, 3H), 3,13
(m, 1H), 2,67 (m, 1H), 1,71 (m, 5H), 1,20 (m, 2H), 0,85 (m, 2H), 0,58 (m, 2H); m/z
(esi/APCI) M1 = 446,2.
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(R)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-
2,4'-piperidin]-1-amin

Buéc A: tert-Butyl (1R)-1-(3,3-dimetyl-1-oxido-1,2-thiaziridin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,2 g, 3,2 mmol) dugc hoa tan trong
diclometan (8,0 mL, 3,2 mmol). Dung dich axit clohydric (4,0M trong 1,4-dioxan, 7,9
mL, 32 mmol) dugc bd sung vao, va dung dich thu dugc dugc khuéy O nhiét do trong
phong trong 2 gid. Hon hgp phén tng thd dugce loc, va két tia duoc rira bang ete dé thu
duogc (R)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-amin (0,82g, 3,0 mmol, 94%) dudi
dang chét rén. m/z (esi/APCI) M*1 = 203,2.

Buéc B: (R)-1,3-Dihydrospiro[inden-2,4"-piperidin]-1-amin (0,494 g, 2,44
mmol) va 3,6-dibromo-1,2,4-triazin (.58 g, 2,4 mmol) dugc hoa tan trong 1,4-dioxan
(9,8 mL, 2,4 mmol). Trietylamin (1,0 mL, 7,3 mmol) dugc bb sung vao, va dung dich
thu dugc dugc khudy & 50°C trong 1,5 gid. Phan (mg dugc pha lodng bang dung dich
DCM:IPA 3:1 (25 mL) va rtra bang dung dich NaCO; 2M (15 mL). C4c 16p hitu co
dugc tach ra khoi 16p nude. Céc 16p hitu co duge gom lai va rira bang nuéc va dung
dich NaHCOs3 bdo hoa. Vat liéu tho duoc lam kho bang Na;SO4 va ngung tu dé thu duoc
(R)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-amin. m/z
(esi/APCI) M1 =362,2.
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Buéc C:  (R)-1'-(6-Bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin (0,88 g, 2,4 mmol) dugc bd sung voa N,N-dimetylaxetamit (9,8 mL,
2,4 mmol). Natri 2-amino-3-clopyridin-4-thiolat (0,450 g, 2,4 mmol) dugc b6 sung vio,
sau d6 1a trietylamin hydroclorua (0,34 g, 2,5 mmol). Dung dich thu dugc duoc khudy
& 80°C trong 12 gid. Hon hop phan mg thd dugc pha lodng bang IPA:DCM 3:1. Cac
chét hitu co duge rira bang dung dich Na,CO3 2M va dung dich NaHCO3 bdo hoa. Céc
chét hitu co duge gom lai, 1am kho béng NaxS04 va ngung tu. Vit liéu thd dugce nap
vao cOt 80g silicagel va rira gidi bang 0-10% MeOH:EtOAc dé thu duoc (R)-1'-(6-((2-
amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin (0,14 g, 0,33 mmol, hi¢u suét 13,5%) dudi dang chét rdn. "H NMR
(400 MHz, (CD5)2S0) 5 8,48 (s, 1H), 7,70 (s, 1H), 7,31 (d, 1H, J=6,2 Hz), 7,18 (m, 2H),
6,42 (s, 1H), 5,93 (d, 1H, J=5,3 Hz), 4,54 (br, 2H), 3,88 (s, 1H), 3,39 (m, 1H), 3,13 (d,
14, J=15,6 Hz), 2,67 (d, 1H, J=15,6), 1,85 (m, 5H), 1,59 (d, 1H, J=13,2 Hz), 1,20 (m,
3H); m/z (esi/APCI) M"1 = 440,1.

Viduy 21
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(3S,4S5)-8-(6-((2-amino-3-flopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-

NH,

azaspiro[4.5]decan-4-amin
(38,45)-8-(6-Clo-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-azaspiro[4.5]decan-4-

amin (0,026 g, 0,090 mmol) va metyl 3-((2-amino-3-flopyridin-4-yl)thio)propanoat
(0,023 g, 0,099 mmol) dugc hoa tan trong N,N-dimetylaxetamit (0,50 mL, 0,10 mmol).
Kali tert-butoxit (0,090 mL, 0,090 mmol) dugc bd sung vao, va dung dich thu dugc
duoc khudy qua dém & 80°C. Hon hop phén tng thd duoc nap vao cot 40g silicagel va
dugc phén tach qua gradien 0-8% MeOH:DCM + NH4OH dé thu duoc (3S,4S5)-8-(6-
((2-amino-3-flopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-
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azaspiro[4.5]decan-4-amin (0,0092 g, 0,024 mmol, hiu sudt 26,0%) dudi dang chit
rin. TH NMR (400 MHz, (CD3)2SO) & 8,23 (s, 1H), 7,92 (m, 1H), 7,57 (m, 1H), 6,67 (s,
2H), 5,73 (s, 2H), 3,99 (m, 1H), 3,64 (d, 3H, J= 8,4 Hz), 2,88 (d, 2H, J=5,0 Hz), 1,96
(s, 2H), 1,54 (m, 4H), 1,15 (m, 1H), 1,05 (d, 2H, J= 6,2 Hz); m/z (esi/APCI) M'1 =
393,2.

Vidu22

NH,
(S)-1'-(6-((6-aminopyridin-3-yl)oxy)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin

Budc A:  (S)-N-((S)-1'-(6-Bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,10 g, 0,22 mmol), 2-amino-5-
hydroxypyridin HCI (0,033 g, 0,23 mmol), va xesi cacbonat (0,22 g, 0,66 mmol) dugc
hoa tan trong (metylsulfinyl)metan (2,0 mL, 0,22 mmol). Dung dich thu dugc dugc
khudy tai 100°C qua dém. V4t liéu thd dugc nap vao cot 40g silicagel va duge phén ly
qua phuong phép dang dong 10% MeOH:EtOAc + NHsOH dé thu dugc (R)-N-((S)-1'-
(6-((6-aminopyridin-3-yl)oxy)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,015g, 0,030 mmol, hi¢u suat 14%). m/z
(esi/APCI) M"1 =494,2.

Budc B: (R)-N-((S)-1'-(6-((6-Aminopyridin-3-yl)oxy)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,015 g, 0,030
mmol) dugc hoa tan trong diclometan (0,10 mL, 0,030 mmol). Axit clohydric (4,0N
trong dioxan, 0,076 mL, 0,30 mmol) duoc bd sung vao, va phan tng dugc khudy & nhiét
d6 trong phong trong 1 gid. Hon hop phan tmg thé dugc loc chan khong dé thu duoc

két toa. Két tiia nay duge rira bang MeOH vao binh lgc riéng. Vit liéu thd duge nap vao
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cot 4g silicagel va duoc phén ly qua gradien dang dong 10% MeOH:EtOAc + NHsOH
dé thu duogc (S)-1'-(6-((6-aminopyridin-3-yl)oxy)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (0,0050 g, 0,013 mmol, hi¢u suét 42%) duéi
dang chat ran. '"H NMR (400 MHz, (CD3)2S0) & 8,37 (s, 1H), 7,80 (m, 1H), 7,30 (m,
2H), 7,17(m, 2H), 6,46 (d, 1H, J= 8,8 Hz), 5,87 (s, 2H), 4,33 (m, 1H), 3,87 (m, 1H),
3,20 (m, 1H), 3,08 (d, 2H, J=16,0 Hz), 2,65 (m, 1H), 1,96 (s, 2H), 1,73 (m, 1H), 1,62
(m, 1H), 1,47 (m, 1H), 1,21 (s, 1H), 1,15 (m, 2H); m/z (esi/ APCI) M*™1=390,2.
Vidu23
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(R)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3 H-spiro[benzofuran-
2,4'-piperidin]-3-amin

Budc A:  (R)-N-((R)-1'-(6-Clo-1,2,4-triazin-3-yl)-3 H-spiro[benzofuran-2,4'-
piperidin]-3-yl)-2-metylpropan-2-sulfinamit (0,037 g, 0,088 mmol) va natri 2-amino-3-
clopyridin-4-thiolat (0,034 g, 0,18 mmol) dugc pha lodng trong N,N-dimetylaxetamit
(0,44 mL, 0,088 mmol). Trietylamin (0,049 mL, 0,35 mmol) dugc bd sung vao, va dung
dich thu dugc dugc khudy qua dém & 100°C. Vat liu tho duge nap vao cot 40g silicagel
va duoc phan tach qua gradien 0-10% MeOH:EtOAc dé thu duoc (R)-N-((R)-1'-(6-((2-
amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3H-spiro[benzofuran-2,4'-piperidin]-
3-yl)-2-metylpropan-2-sulfinamit. m/z (esi/APCI) M'1 = 546,1.

Budc B: (R)-N-((R)-1'-(6-((2-Amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
3H-spiro[benzofuran-2,4'-piperidin]-3-yl)-2-metylpropan-2-sulfinamit (0,039 g, 0,071
mmol) dugc bd sung vao 1,4-dioxan (0,71 mL, 0,071 mmol). Axit clohydric (4,0M
trong 1,4-dioxan, 0,14 mL, 0,57 mmol) dugc bd sung vao, va dung dich thu dugc dugc
khudy & nhiét d trong phong trong 30 phut. Phan tmg dugc nging bang dung dich
Na>SO4 bio hoa (2,0 mL) cho dén khi dung dich ¢6 do pH bang 9 va duge chiét bing
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EtOAc. Hon hop phan ung thd duge nap vao cft 24g silicagel va dugc phén ly qua
gradien 0-10% MeOH:EtOAc + NHsOH dé thu duoc (R)-1'-(6-((2-amino-3-clopyridin-
4-yl)thio)-1,2,4-triazin-3-yl)-3 H-spiro[benzofuran-2,4'-piperidin]-3-amin  (0,0077 g,
0,017 mmol, hiéu suét 24%) duéi dang dau. "HNMR (400 MHz, CDCls) & 8,22 (s, 1H),
7,71 (d, 1H, J=4,4 Hz), 7,34 (d, 1H, J= 7,3 Hz), 7,23 (m, 1H), 6,94 (m, 1H), 6,84 (d,
1H, J=8,0 Hz), 6,14 (d, 1H, J=5,4 Hz), 4,80 (br, 2H), 4,14 (s, 1H), 3,01 (s, 1H), 2,49 (s,
1H), 2,00 (m, 4H), 1,81 (m, 1H), 1,26 (m, 3H); m/z (esi/APCI) M"1 = 442,1.
Vidu24

N N
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(5)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin

Budc A: tert-Butyl (S)-5-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (0,20 g, 0,49 mmol)
dugc bd sung vao diclometan (2,5 mL, 0,49 mmol). Axit trifloaxetic (0,38 mL, 4,9
mmol) dugc bd sung vao, va dung dich thu duge dugc khqu & nhiét do trong phong
trong 1 gid. Phan tUng dugc ngung tu dé thu dwgc (R)-N-((S)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-yl)-2-metylpropan-2-sulfinamit
(0,15 g, 0,49 mmol, hiéu suit 99%) duéi dang chit rén dang thuy tinh. m/z (esi/APCI)
M*™1=308,2.

Budc B: (R)-N-((S)-5,7-Dihydrospiro[xyclopenta[5]pyridin-6,4'-piperidin]-5-
yl)-2-metylpropan-2-sulfinamit (0,15 g, 0,49 mmol) va 3,6-diclo-1,2,4-triazin (0,084 g,
0,56 mmol) duoc hoa tan trong 1,4-dioxan (1,5 mL, 0,375 mmol). Trietylamin (0,21
mL, 1,47 mmol) dugc bd sung vao, va dung dich thu dugc duogc khuéy & 100°C qua
dém. Vat liéu thd dugce nap vao cdt 40g silicagel va duge phan ly qua gradien 50-

100%EtOAc/hexan  dé thu duoc  (R)-N-((S)-1'-(6-clo-1,2,4-triazin-3-yl)-5,7-
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dihydrospiro[xyclopenta[p]pyridin-6,4'-piperidin]-5-yl)-2-metylpropan-2-sulfinamit
(0,099 g, 0,23 mmol, hiéu suét 47%) dudi dang chét ran. m/z (esi/ APCI) M*1 =421,2.

Budc C: (R)-N-((S)-1'-(6-clo-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]-pyridin-6,4'-piperidin]-5-yl)-2-metylpropan-2-sulfinamit
(0,099 g, 0,23 mmol) va natri 2-amino-3-clopyridin-4-thiolat (0,10 g, 0,56 mmol) duoc
bd sung vao N,N-dimetylaxetamit (1,2 mL, 0,23 mmol). Trietylamin (0,13 mL, 0,94
mmol) dugc bd sung vao, va dung dich thu dugc dugc khudy & 100°C trong 12 gio.
Hdn hop phan g thd dugc nap vao cdt 40g silicagel va dugc phén tich qua gradien 0-
10% MeOH:EtOAc dé thu duogc (R)-N-((S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-
1,2,4-triazin-3-yl)-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4"-piperidin]-5-y1)-2-
metylpropan-2-sulfinamit (0,027 g, 0,050 mmol, hi¢u sult 21%) dudi dang chét ran.
m/z (esi/APCI) M1 = 545,1.

Budce D: (R)-N-((S)-1'-(6-((2-Amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4'"-piperidin]-5-yl)-2-metylpropan-2-
sulfinamit (0,027 g, 0,05 mmol) duoc bd sung vao 1,4-dioxan (0,50 mL, 0,05 mmol).
Dung dich axit clohydric (4,0M trong 1,4-dioxan, 0,099 mL, 0,40 mmol) dugc bd sung
vao, va dung dich thu dugc duge khudy & nhiét do trong phong trong 15 phit. Phan tmg
dugc ngimg bang Na,HCO3 bao hoa va san phim mong mudn dugc chiét bang EtOAc.
Céc chét hitu co dugc 1am kho bang Na»SOs, ngung tu va nap vao cdt 24g silicagel va
duoc phan tach qua gradien 0-20% MeOH:EtOAc + NH4OH dé thu duoc (S)-1'-(6-((2-
amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin (0,0073 g, 0,017 mmol, hi¢u
sult 33%). 'H NMR (400 MHz, (CD3)2SO) 8 8,45 (s, 1H), 8,20 (s, 1H), 7,77 (d, 1H,
J=5,2 Hz), 7,65 (d, 1H, J=7,5 Hz), 7,15 (m, 1H), 6,15 (d, 1H, J=5,3 Hz), 4,91 (s, 3H),
4,79 (br, 2H), 4,06 (s, 1H), 3,35 (m, 2H), 3,26 (d, 1H, J=16,3), 2,93 (d, 1H, J= 16,3 Hz),
1,86 (m, 2H), 1,70 (m,1H), 1,43 (d, 1H, J= 13,2 Hz), 1,25 (s, 1H); m/z (esi/APCI) M"1
=441,2.

Vidu 25
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(S)-4-((3-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)-1,2,4-triazin-6-
yl)thio)-3,3-diflo-1,3-dihydro-2H-pyrolo[2,3-b]pyridin-2-on
Budc A: DIEA (0,030 mL, 0,17 mmol) dugc bd sung vao hdn hop cua 3,3-diflo-
4-iodo-1,3-dihydro-2H-pyrolo[2,3-b]pyridin-2-on (0,028 g, 0,093 mmol), ferz-butyl

T

(S)-(1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-
yl)carbamat (0,035 g, 0,085 mmol), tris(dibenzylidenaxeton)dipaladi (0) (0,0039 g,
0,0042 mmol) va 4,5-bis(diphenylphosphino)-9,9-dimetylxanten (0,0049 g, 0,0085
mmol) trong 1,4-dioxan (0,85 mL, 0,085 mmol) ¢ nhiét do trong phong trong khi khudy.
Hdn hop duoc dudi khi bang argon trong 5 phut trude khi né dugc gia nhiét dén 100°C
trong 1 gid. Phan Gmg duoc cd trong chan khong va sau d6 dugc tinh ché bang cach str
dung phuong phap sic ky nhanh, rira giai béng gradien 0 dén 20% MeOH trong EtOAc
va chit phu gia 2% NH4OH, dé thu duoc fert-butyl (S)-(1'-(6-((3,3-diflo-2-0x0-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-yl)carbamat (hiéu sult dinh lwong gia dinh). m/z
(esi/APCI) M*"1 =582,2.

Budc B: tert-Butyl (S5)-(1'-(6-((3,3-diflo-2-0x0-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-
yl)carbamat dugc tao huyén phit trong 5 mL DCM va bd sung vao TFA (5 mL) trong
khi khudy & nhiét do trong phong trong 15 phut. Hon hop dugc ¢b trong chan khong va
t4i tao huyén phii trong 25 mL hon hop DCM:IPA 3:1. Dung dichNaHCO; bdo hoa (25
mL) dugc bd sung vao va khudy trong 5 phit. Tach cac 16p va sau d6 chiét cac chat hitu
co tir 16p nude bang DCM:IPA (2 X 15 mL). Céc 16p hitu co dugc gdp lai va rira bang
nuée mudi (25 mL), 1am khd bang Na>SOs, loc va cd trong chén khong dé thu dugc (S)-
4-((3-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)-1,2,4-triazin-6-yl)thio)-
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3,3-diflo-1,3-dihydro-2H-pyrolo[2,3-b]pyridin-2-on (0,023 g, 0,048 mmol, hiéu suét
57%) duéi dang chét rdn. "H NMR (400 MHz, (CD3),SO) & 8,54 (s, 1 H), 8,09 (d, J =
5,7 Hz, 1 H), 7,33 (m, 1 H), 7,24 — 7,16 (m, 4 H), 6,56 (d, J = 5,9 Hz, 1 H), 4,55 (br, 2
H), 3,94 (s, 1 H), 3,41 (br, 2 H), 3,14 (d, J = 15,5 Hz, 1 H), 2,72 (d, J = 15,85 Hz, 1 H),
1,86 — 1,66 (m, 2 H), 1,60 (d, J = 13,5 Hz, 1 H), 1,24 (m, 2 H). m/z (esi/APCI) M1 =
482,1.

Vidu 26
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(S)-1'-(6-((LH-pyrolo[2,3-b]pyridin-3-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

Hon hop ctia 3-iodo-1H-pyrolo[2,3-b]pyridin (0,015 g, 0,061 mmol), zert-butyl
(S)-(1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-
yl)carbamat (0,025 g, 0,061 mmol), kali cacbonat (0,015 g, 0,091 mmol) va dong (I)
jodua (0,0031 mL, 0,091 mmol) trong DMF (0,61 mL, 0,061 mmol) dugc gia nhiét dén
75°C trong 1 git. Phan Gng dugc lam lanh dén nhiét do trong phong va sau d6 duge
1am ngimg bang EtOAc (25 mL) va nudc (25 mL). Hon hop hai pha nay dugc loc qua
gidy loc GF/F, va sau d6 cac 16p duge phén tach. Pha hitu co dugc rira bang nuwéc mudi
(25 mL), lam kho br?mg NazS0s, loc va sau d6 co trong chan khong. Phén can thu dugc
dugc tai tao huyén phu trong DCM (5 mL) va b sung vao TFA (5 mL) trong khi khudy
tron & nhiét do trong phong trong 15 phit. Hon hgp duge cd trong chan khong va téi
tao huyén phti trong DCM:IPA (3:1) (25 mL). Dung dich NaHCOj3 bdo hoa (25 mL)
duoc bd sung vao va dugc khudy & nhiét d trong phong trong 5 phiit. Hon hop hai pha
duoc phan tach, va cac chat hitu co con lai tir 16p nude dugc chiét bing DCM:IPA (2 X
15 mL). Céc 16p hitu co thu duge dugc gdp lai va rira bang nudc mubi (25 mL), lam

kho br?mg NazSOs, loc va ¢ trong chin khong. Vit liéu tho dugc tinh ché béng cach st
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dung phuong phap sic ky nhanh, rira giai bang gradien 0 dén 20% MeOH trong EtOAc
v6i chat phu gia 2% NHsOH dé thu dugc (S)-1'-(6-((1H-pyrolo[2,3-b]pyridin-3-
yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-amin (0,011 g,
0,025 mmol, hiéu sut 41%) dudi dang chat rén. "H NMR (400 MHz, (CD3).S0) & 12,28
(s, 1 H), 8,30 (dd, J=4,7, 1,6 Hz, 1 H), 8,18 (br, 2 H), 8,10 (s, 1 H), 7,94 (d, ] = 2,7 Hz,
1 H), 7,90 (dd, J = 8,2, 1,6 Hz, 1 H), 7,46 (d, ] = 7,2 Hz, 1 H), 7,36 — 7,24 (m, 4 H),
7,15 (dd, T = 7,8, 4,7 Hz, 1 H), 4,45 —4,31 (m, 3 H), 3,24 (t, ] = 12,9 Hz, 2 H), 3,15 (d,
J=16,0 Hz, 1 H), 2,97 (d, ] = 16,2 Hz, 1 H), 1,71 — 1,56 (m, 2 H), 1,47 (d, J= 13,3 Hz,
2 H). m/z (esi/APCI) M1 = 430,2.
Vidu 27

(5)-1'-(6-((1H-pyrazolo[3,4-b]pyridin-3-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

Hon hop cta 1-boc-3-iodo-1H-pyrazolo[3,4-b]pyridin (0,027 g, 0,079 mmol),
(R)-N-((S)-1'-(6-mercapto-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-
yl)-2-metylpropan-2-sulfinamit (0,030 g, 0,072 mmol), kali cacbonat (0,015 g, 0,11
mmol) va dong(I) iodua (0,0037 mL, 0,11 mmol) trong DMF (0,72 mL, 0,072 mmol)
duoc gia nhiét dén 100°C trong 16 gid. Phan tmg dugc lam lanh dén nhiét do trong
phong va 1am ngimg bang EtOAc (25 mL) va nude (25 mL). Hon hop hai pha nay duge
loc qua gidy loc GF/F, va cac 16p duge phén tach. Pha hitu co dugc rira bang nudc mudi
(25 mL), lam kho béng NayS0s, loc va cd trong chan khong. Phan cin thu duge duoc
t4i tao huyén phu trong 1,4-dioxan (5 mL) va dugc cho vao dung dich HCI 4N trong
dioxan (5 mL) trong khi khudy & nhiét do trong phong trong 15 phut. Hon hop nay dugc
c6 trong chan khong va tai tao huyén phu trong DCM:IPA (3:1) (25 mL). Dung dich
NaHCO3 bdo hoa (25 mL) dugc bd sung vao, va hon hop nay dugc khudy ¢ nhiét do
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trong phong trong 5 phut. Hon hgp hai pha nay dugc phan tach, va céc chét hitu co con
lai tir 16p nudce dugce chiét bing DCM:IPA (2 X 15 mL). Céc 16p hitu co thu duoc duge
gop lai va rira bang nudc mudi (25 mL), 1am kho bing Na»SO4, loc va ¢ trong chan
khong. Vat liéu thd duoc tinh ché bing cach st dung HPLC diéu ché, ria gidi béng
gradien 5 dén 95% ACN trong nugc v6i chét bd tro 0,1% TFA. Cé4c phan doan san
phérn duogc tao bazo tu do béng cach st dung dung dich NaHCO3 béo hoa (25 mL). Hbén
hop hai pha thu dugc duge phén tach, va cac chét hitu co con lai tir 1ép nudce duge chiét
bing DCM:IPA (2 X 15 mL). Céc 16p hitu co thu duge dugce gop lai va rira bang nude
mubi (25 mL), 1am kho bang Na,SOs, loc va cd trong chan khong dé thu dugce (S)-1'-
(6-((LH-pyrazolo[3,4-b]pyridin-3-yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4'-piperidin]-1-amin (0,011 g, 0,025 mmol, hidu sudt 41%) dudi dang chat rén. 'H
NMR (400 MHz, (CD3).S0) & 8,59 (dd, J =4,5, 1,6 Hz, 1 H), 8,36 (s, 1 H), 8,12 (dd,J
=38,0, 1,6 Hz, 1 H), 7,30 (d,J= 6,3 Hz, 1 H), 7,27 (dd, ] = 8,2, 4,5 Hz, 1 H), 7,21 - 7,14
(m, 3 H), 4,42 (t, ] = 14,3 Hz, 2 H), 3,87 (s, 1 H), 3,24 (m, 2 H), 3,08 (d, J = 15,8 Hz, 1
H), 2,65 (d,J=15,8 Hz, 1 H), 1,73 (td, J = 12,3, 4,5 Hz, 1 H), 1,62 (td, J = 12,7, 4,3
Hz, 1 H), 1,51 (d, T=13,3 Hz, 1 H), 1,13 (d, J = 13,7 Hz, 1 H). m/z (esi/APCI) M"1 =
431,2.
Viduy 28

H2N/,

N N

|\
Ji/,N

O N
A
_N
(S)-1'-(6-(isoquinolin-5-yloxy)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin
Buéc A: Dung dich chira 5-hydroxyisoquinolin (0,031 g, 0,22 mmol), (R)-N-
((S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-yl)-2-
metylpropan-2-sulfinamit (0,050 g, 0,11 mmol) va xesi cacbonat (0,11 g, 0,32 mmol)
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trong DMSO (1,1 mL, 0,11 mmol) dugc gia nhiét dén 100°C trong 72 gid. Hon hop
phéan tng dugc lam lam lanh va bd sung vao nude (25 mL) va EtOAc (25 mL). Hai pha
duoc phan ly, va pha nuéc dugc chiét bang EtOAc (2 X 25 mL). Céc chét hiru co duge
gom lai, rtra bang nudc mudi (50 mL), 1am kho bang NaxSOs, loc va cd trong chan
khéng. Hon hop nay duoc tai tao huyén phu trong DCM (2 mL) va duoc tinh ché bang
cach st dung phuong phap sic ky nhanh, rira giai bing gradien 20 dén 100% EtOAc
trong hexan, dé thu duoc (R)-N-((S)-1'-(6-(isoquinolin-5-yloxy)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (hi¢u sudt dinh
luong gia dinh). m/z (es/APCI) M1 =529,2.

Buéc B: (R)-N-((S)-1'-(6-(Isoquinolin-5-yloxy)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit dugc tao huyén
pht trong 1,4-dioxan (5 mL), va HCI 4N trong 1,4-dioxan (1 mL) duge bd sung vao
trong khi khudy & nhiét do trong phong trong 30 phit. Phin ing dugc cd trong chan
khong va sau d6 dugc tai tao huyén phu trong DCM (15 mL). San pham thd dugc tao
bazo tw do bing dung dich NaHCO; bdo hoa (15 mL) va dé khudy trong 10 phut & nhiét
do6 trong phong. Hon hop hai pha thu dugce duge phan tich, va cac chét hitu co con lai
duge chibt bing DCM (2 X 15 mL). Céc 16p hitu co duge gdp lai, rira bang nuée mudi
(10 mL), 1am kho béng NaySO0y4, loc va cd trong chan khong. Vat liéu tho dugc tinh ché
bang cach stt dung HPLC didu ché, ria giai bang gradien 5 dén 95% ACN trong nuéc
v6i vé6i chét bd trg 0,1% TFA. Cac phan doan san phém duoc tao bazo tu do béng cach
sit dung dung dich NaHCOs3 béo hoa (25 mL), va sau 6 DCM (25 mL) dugc bd sung
vao. Hon hop hai pha thu dugc dugc phan tach, va cic chét hitu co con lai tr 16p nude
duge chiét bang DCM (2 X 15 mL). Céc 16p hitu co thu dugc duoc gop lai varia béng
nude mudi (25 mL), 1am khd béng Na>SOs4, loc va cd trong chan khong dé thu dugc (S)-
1'-(6-(isoquinolin-5-yloxy)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-2,4"-piperidin]-
1-amin (0,0013 g, 0,0031 mmol, hi¢u suét 3% qua hai buéc) dudi dang chét rén. 'H
NMR (400 MHz, (CD3).S0) & 9,22 (s, 1 H), 9,16 (s, 1 H), 8,45 (d, J = 5,9 Hz, 1 H),
8,24 (d,J=5,9 Hz, 1 H), 8,12 (d,1=9,0 Hz, 1 H), 7,64 (d,J = 8,8 Hz, 1 H), 7,39 (t, J
=4,3 Hz, 1 H), 7,29 — 7,21 (m, 4 H), 4,69 (m, 2 H), 4,04 (s, 1 H), 3,46 (m, 2 H), 3,22
(d, J=15,6 Hz, 1 H), 2,91 (d, J = 15,5 Hz, 1 H), 1,93 - 1,78 (m, 2 H), 1,66 (d, ] = 13,1

Hz, 1 H), 1,52 (d, ] = 13,9 Hz, 1 H). m/z (esi/APCI) M"1 = 425,2.
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Vi du 29
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(38,4S5)-3-metyl-8-(6-((1-metyl-1H-pyrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-

(\Y
Z

2-oxa-8-azaspiro[4.5]decan-4-amin

Buéc A: DIEA (0,77 mL, 4,32 mmol) duoc bd sung vao dung dich chra 3,6-
diclo-1,2,4-triazin (0,19 g, 1,23 mmol) va (35,4S5)-3-metyl-2-oxa-8-azaspiro[4.5]decan-
4-amin dihydroclorua (0,30 g, 1,23 mmol) trong 1,4-dioxan (6,2 mL, 1,23 mmol) &
nhiét d¢ trong phong. Hon hop nay dugc gia nhiét dén 50°C va khudy trong 4 gio. Phan
tmg dugc dé ngudi va duge pha lodng bang DCM:IPA 3:1 (25 mL) va dung dich natri
cacbonat 1M (25 mL). Céc 16p duoc phan tach, va cac chét hitu co bd sung trong 16p
nuée duge chiét bing DCM:IPA (3 X 15 mL). Céc 16p hitu co duoc gom lai, lam kho
bang Na;SOu, loc va ¢d trong chan khong. Phén cin thu dugc duge tinh ché bang
phuong phép sic ky nhanh, rira giai bing gradien 0 dén 15% MeOH trong DCM véi
chét bd tro 1% NH4OH dé thu dugc (3S,45)-8-(6-clo-1,2,4-triazin-3-yl)-3-metyl-2-oxa-
8-azaspiro[4.5]decan-4-amin (0,25 g, 0,88 mmol, hi€u suit 71%) duéi dang chét rin.
m/z (esi/APCI) M'1 = 284,1.

Bude B: Mudi natri 1-Metyl-1H-pyrolo[2,3-b]pyridin-4-thiol (0,035 g, 0,19
mmol), (35,45)-8-(6-clo-1,2,4-triazin-3-yl)-3-metyl-2-oxa-8-azaspiro[4.5]decan-4-
amin (0,035 g, 0,12 mmol) va DIEA (0,065 mL, 0,37 mmol) dugc bd sung vio DMA
(1,23 mL, 0,12 mmol), va hdn hop dugc gia nhiét d&én 100°C trong 16 gid. Hon hop nay
duoc lam ngudi va tinh ché bang phuong phép sdc ky nhanh str dung gradien 0 dén 20%
MeOH trong DCM véi chét phu gia 2% NH4OH. Cac phén doan san pham duoc ¢o
trong chan khong va duoc tinh ché tiép bang cach st dung HPLC didu ché, rua giai
bing gradien 5 dén 95% ACN trong nudc véi chat bo trg 0,1% TFA. Céc phan doan
san phém duogc tao bazo tu do bang céch sir dung dung dich NaHCO3 béo hoa (25 mL),
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va sau d6 DCM:IPA 3:1 (25 mL) duge bd sung vao. Hon hop hai pha thu dugce dugc
phén tach, va cc chat hitu co con lai tir 16p nude duge chiét bang DCM:IPA (2 X 15
mL). Céac 16p hitu co thu dugc duoc gdp 151 va rira bang nudc mubi (25 mL), lam kho
bang Na>SO4, loc va ¢d trong chan khong dé thu dugc (3S,4S5)-3-metyl-8-(6-((1-metyl-
1H—pyr010[2,3-b]pyridin—4-yl)thio)-1,2,4-triazin-3-yl)-2-0xa—8-azaspiro[4.5]decan—4-
amin (0,013 g, 0,032 mmol, hiéu sudt 26%) dudi dang chét ran. "H NMR (400 MHz,
CDCls) 6 8,42 (s, 1 H), 8,11 (d,J=5,1 Hz, 1 H), 7,55 (d, ] = 3,5 Hz, L H), 6,75 (d, J =
5.1 Hz, 1 H), 6,35 (d, J=3,3 Hz, 1 H), 4,06 (m, 3 H), 3,80 (s, 3 H), 3,68 (d, J = 8,4 Hz,
1 H), 3,60 (m, 2 H), 3,48 (d, J = 8,4 Hz, 1 H), 2,92 (d, T = 5,3 Hz, 1 H), 1,76 (m, 1 H),
1,66 (m, 1 H), 1,58 — 1,45 (m, 2 H), 1,07 (d, J = 6,5 Hz, 3 H). m/z (esi/APCI) M1 =
412,2.
Vidu 30
H,N

/I

N N
sJiN”
0
Sy N

(S)-1'-(6-((1LH-pyrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-triazin-3-y1)-1,3-

pzd

dihydrospiro[inden-2,4'-piperidin]-1-amin

Bu6c A: 1H-Pyrolo[2,3-b]pyridin-4-thiol (0,043 g, 0,29 mmol), bazo Hunig
(0,17 mL, 0,95 mmol), va N-((S)-1'-(6-clo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (0,080 g, 0,19 mmol) dugc bd sung
vao DMA (1,90 mL, 0,19 mmol), va hdn hop duge gia nhiét dén 70°C trong 16 gio.
Hon hop phan tng duge lam mat va duge tinh ché truc tiép bang phwong phép sdc ky
nhanh, rira giai bing gradien 0 dén 20% MeOH trong DCM véi chét phu gia 2% NH4OH
dé thu duge (S)-N-((S)-1'-(6-((1H-pyrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit. Hiéu suét
dinh lugng gia dinh. m/z (esi/APCI) M1 = 534,2.

Buge B: (S)-N-((S)-1'-(6-((1H-Pyrrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-triazin-3-
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y1)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit dugc tao
huyén phu trong 1,4-dioxan (5 mL), va dung dich HCI 4N trong 1,4-dioxan (5 mL) duoc
bd sung vao trong khi khudy & nhiét do trong phong trong 30 phut. Hon hop nay duoc
¢6 trong chan khong va tai tao huyén phu trong DCM:IPA 3:1 (25 mL). San pham thd
dugc tao bazo ty do bang dung dich NaHCOj3 béo hoa (15 mL) va khudy trong 10 phut
& nhiét d6 trong phong. Hon hop hai pha thu duge duge phan tach, va cic chét hitu co
con lai duge chiét thém biang DCM:IPA (2 X 15 mL). Céc 16p hitu co dugc gop lai va
duoc rira bﬁng nude mudi (10 mL), 1am kho bﬁmg Na2S04, loc va c6 trong chan khong.
Vat liéu thd dugce tinh ché bang cach stt dung HPLC diéu ché, rira giai bang gradien tir
5 dén 95% ACN trong nudc véi chat bo trg 0,1% TFA. Céc phén doan san pham dugc
tao bazo ty do bang cach st dung dung dich NaHCO; béo hoa (25 mL), va DCM:IPA
(25 mL) dugc bd sung vao. Hon hgp hai pha thu dugce duge phén tach va, cac chét hitu
co coOn lai tr 16p nudc dugc chiét bang DCM:IPA (2 X 15 mL). Céc 16p hiru co thu
dugc dugc gop lai va rira bang nudc mudi (25 mL), 1am khd bang Na»SO4, loc va ¢b
trong chan khong dé thu dugc (S)-1'-(6-((1H-pyrolo[2,3-b]pyridin-4-yl)thio)-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-amin (0,015 g, 0,035 mmol, hi¢u
sudt 19%) duéi dang chét rén. "H NMR (400 MHz, CDCls) § 11,87 (s, 1 H), 8,45 (s, 1
H), 8,09 (d,J=5,1 Hz, 1 H), 7,51 (t, J=2,9Hz, 1 H), 7,31 (d,J=6,1,1H),7,22-7,14
(m, 3 H), 6,73 (d,J = 8,7 Hz, 1 H), 6,36 (dd, J = 3,3, 1,4 Hz, 1 H), 4,64 — 4,42 (br, 2 H),
3,87 (s, 1 H), 3,34 (m, 2 H), 3,12 (d, J = 15,5 Hz, 1 H), 2,66 (d, J = 15,8 Hz, 1 H), 1,80
(td, J=12,5,3,7Hz, 1 H), 1,69 (td, T = 12,3, 4,1 Hz, 1 H), 1,58 (d, J = 13,1 Hz, 1 H),
1,17 (d, T= 13,1 Hz, 1 H). m/z (es/APCI) M*1 = 430,2.
Vidu3l

Cl
(S)-1'-(6-(2-clophenyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-

amin
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Budec A: N-((S)-1'-(6-Bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (50 mg, 0,11 mmol), axit (2-
clophenyl)boronic (20 mg, 0,13 mmol) va Tetrakis (12 mg, 0,011 mmol) dugc hoa tan
trong dioxan (1 mL), sau do bd sung Na,COs (135 pL, 0,27 mmol) vao. Phan img duoc
lam sach bing argon, d4y kin va gia nhiét dén 90°C. Sau khi khudy trong 12 gi®, phan
tng dugc gom lai va pha lodng béng etyl axetat va nudc. Céc 16p duge tach. Etyl axetat
duoc lam kho béng MgSOq4, loc va cd. Phan can thu dugc duge tinh ché trén silicagel
rira giai bang 20-70% etyl axetat/hexan dé thu duoc N-((S)-1'-(6-(2-clophenyl)-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit
(20 mg, 0,040 mmol, hi¢u suét 37%). m/z (esi/APCI) M*1 = 496,2.

Budc B: N-((S)-1'-(6-(2-clophenyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (20 mg, 0,040 mmol) dugc pha loang
bang DCM (500 pL) va HCI (101 pL dung dich 4M, 0,4 mmol). Sau khi khudy trong 1
gi0, phan Umg dugc co. Phan cin thu duge duge pha lodng bang etyl axetat va dung dich
natri bicacbonat bdo hoa. Hén hop duoc khudy trong 10 phit va cho vao phéu tach. Cac
16p dugc tach. Lop etyl axetat duoc 1am kho bing MgSOs4, loc va cd. Vit liéu thu duge
duoc tinh ché trén silicagel rira giai bang 10% metanol/etyl axetat dé thu dugce (S)-1'-
(6-(2-clophenyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-2,4'-piperidin]-1-amin (9,5
mg, 0,024 mmol, hidu suét 60%). "H NMR (400 MHz, CDCls) & 8,55 (s, 1 H), 7,75 (dd,
J=17,04,23 Hz, 1 H), 7,48 (dd, J = 7,82, 1,57 Hz, 1 H), 7,38 (m, 3 H), 7,23 (m, 3H),
4,74 (s, 2 H), 4,03 (s, 1H), 3,38 (m, 2H), 3,15 (d, J = 15,65 Hz, 1H), 2,79 (d, J = 15,65
Hz, 1 H), 1,84 (m, 4H), 1,66 (m, 1 H), 1,42 (m, 1 H). m/z (esi/APCI) M"1 =392,1.

Vidu32
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(S)-1'-(6-(phenylthio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-2,4"-piperidin]-1-
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amin

Buéc A: N-((S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (50 mg, 0,11 mmol) dugc pha lodng bang
DMSO (300 pL), sau do bd sung benzenthiol (24 mg, 0,22 mmol) va Cs2CO; (88 mg,
0,27 mmol). Phan tng dugc dat trong khi quyén nito va gia nhiét dén 100°C. Sau khi
khudy trong 1 gid, phan ung dugc lam ngudi, pha lodng bang etyl axetat va nudc. Céc
16p dugc tach. Etyl axetat dugc lam kho bang MgSO0s, loc va co. VAt liéu nay dugce tinh
ché trén silicagel rira giai bang 30% etyl axetat/hexan dé thu dugc 2-metyl-N-((S)-1'-(6-
(phenylthio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-yl) propan-2-
sulfinamit (25 mg, 0,051 mmol, hidu suit 47%). m/z (esi/ APCI) M1 = 494,1.

Buéce B: 2-Metyl-N-((S)-1'-(6-(phenylthio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-yl) propan-2-sulfinamit (25 mg, 0,051 mmol)
dugc pha lodng bang DCM (500 pL) va HCI (127 pL dung dich 4M, 0,51 mmol). Sau
khi khudy trong 1 gid, phan tng dugc co. Phin ciin thu dugce dugc pha lodng bang etyl
axetat va dung dich natri bicacbonat bdo hoa. Hdn hop duoc khudy trong 10 phut va
cho vao phéu tach. Cac 16p dugce tach. Lop etyl axetat dugc lam kho bang MgSOa, loc
va ¢d. Vit liéu nay dugc tinh ché trén silicagel ria giai bang 10% metanol/etyl axetat
dé thu duogc (S)-1'-(6-(phenylthio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-amin (11 mg, 0,028 mmol, hi¢u suét 56%). '"H NMR (400 MHz, CDCl3) &
8,05 (s, 1 H), 7,47 (m, 2H), 7,32 (m, 4H), 7,22 (m, 3 H), 4,62 (s, 2 H), 3,98 (s, 1H), 3,30
(m, 2H), 3,11 (d, J = 15,65 Hz, 1H), 2,75 (d, J = 15,65 Hz, 1 H), 1,35-1,85 (m, 6H), m/z
(esi/APCI) M*1 =390,2.

Vidu 33

(S)-1'-(6-benzyl-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-amin
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Budc A: N-((S)-1'-(6-Bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (20 mg, 0,043 mmol) va Tetrakis (5,0 mg,
0,0043 mmol) dugc pha lodng bang benzyl kém (II) bromua (129 pL, 0,065 mmol).
Phan tmg dugc 1am sach bing argon, ddy kin va gia nhiét dén 70°C va khudy trong 12
gid. Phan tmg dugc 1am mat, pha loang bing etyl axetat va natri bicacbonat bdo hoa.
Céc 16p dugc phén tach, va 16p etyl axetat duge 1am khd bang MgSOs4, loc va cd. Vit
liéu ndy duoc tinh ché trén silicagel rua giai bing 30% etyl axetat/hexan dé thu duge
N=((S)-1'-(6-benzyl-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]- 1-yl)-2-
metylpropan-2-sulfinamit (5 mg, 0,011 mmol, hi¢u suat 24%). m/z (esi/APCI) M*1 =
476,2.

Budc B: N-((5)-1'-(6-Benzyl-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)-2-metylpropan-2-sulfinamit (8 mg, 0,017 mmol) dugc pha loang bing
DCM (100 pL) va HCI (42 pL, 0,17 mmol). Sau khi khudy trong 1 gio, phan tng duge
¢6. Phin cin thu duge duoc pha lodng bang etyl axetat va dung dich natri bicacbonat
bio hoa. Hn hop duoc khudy trong 10 phit va cho vao phéu tach. Cac 16p duoce phan
tach, va etyl axetat dugc lam kho bang MgS04, loc va cd. Vit liéu nay duge tinh ché
trén silicagel rira giai bang 10% metanol/etyl axetat dé thu duoc (S)-1'-(6-benzyl-1,2,4-
triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin (5 mg, 0,013 mmol, hi¢u
sudt 80%). "H NMR (400 MHz, CDCls) 8 7,97 (s, 1 H), 7,20-7,35 (m, 9H), 4,61 (s, 2
H), 4,15 (s, 2H), 3,98 (s, 1H), 3,28 (m, 2H), 3,11 (d, J = 15,65 Hz, 1H), 2,75 (d, J =
15,65 Hz, 1 H), 1,50-1,85 (m, SH), 1,34 (m, 1H). m/z (esi/APCI) M1 = 372,2.

Vidu34
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(S)-2-amino-4-((3-(1-amino-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-yl)-1,2,4-
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triazin-6-yl)thio)-3-clopyridin 1-oxit
(S)-1'-(6-((2-Amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (100 mg, 0,23 mmol) dugc bd sung vao
MeOH (36,4 mL, 0,23 mmol), va axit meta-cloperoxybenzoic (“m-CPBA”) (84,0 mg,
0,34 mmol) dugc bd sung vao va khudy & nhiét do trong phong trong 18 gio. Phan tmg
dugc cd xudng con khoang 10 mL, va dung dich bicacbonat bdo hoa dugc bb sung vao
va chiét bang DCM. Céc ph?m chiét dugc gom lai va cd. Phén cin thu duge dugc tinh
ché bang sic ky pha dao (5-70% ACN:nudc v6i 0,1% TFA). Vit ligu nay dugce cho vao
10% MeOH trong DCM. Dung dich bicacbonat bdo hoa dugc bb sung vao, va céc 16p
dugc phan tach. Lop hitu co duge lam kho, loc va co dé thu dugc (S)-2-amino-4-((3-(1-
amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)-1,2,4-triazin-6-yl)thio)-3-
clopyridin 1-oxit (3,6 mg, 0,0079 mmol, hi€¢u suét 3%). 'TH NMR (400 MHz, (CD3)2S0)
§ 8,47 (s, 1H), 7,99 (d, 1H, J=7,3 Hz), 7,31 (d, 1H, J=5,5 Hz), 7,26-7,11 (m, 5H), 6,21
(d, 1H, J=7,3 Hz), 4,54 (br, 2H), 4,09 (m, 2H), 3,87 (s, 1H), 3,12 (d, 1H, J=14,6 Hz),
2,68 (s, 1H), 1,86-1,54 (m, 3H), 1,19 (m, 1H); m/z (esi/APCI) M*1 = 456,1.
Vidu 35
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(S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-4-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin
Budc A: tert-Butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-4-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (100 mg, 0,227 mmol) dugc hoa tan
trong CH2Cl> (0,1 mL), va sau d6 dung dich HCI 4N trong dioxan (0,5 mL) dugc bd
sung vao va khudy & nhiét do trong phong trong 30 phut. Cac chét rin duoc két taa tiép
bang cach bd sung Et,O (3 mL) va lgc. Chét rén hoi dinh duge 1am kho trong 16 chan

khong va dugc st dung ma khong can tinh ché thém.
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Budc B: (S)-4-Clo-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin dihydroclorua
(35 mg, 0,113 mmol) dugc tao huyén phu trong trong dioxan (1 mL). 3,6-Dibromo-
1,2,4-triazin (27,0 mg, 0,113 mmol) dugc bd sung vao huyén phu ndy, sau d6 1a
trietylamin (78,8 pL, 0,565 mmol). Phan tmg dugc gia nhiét dén 50°C trong 30 phut.
Phan trng dugc lam sach béng nito. Natri 3-amino-2-clobenzenthiolat (20,5 mg, 0,113
mmol) dugc bd sung vao, va phan tmg dugc gia nhiét dén 90°C trong 2 gid. Phén Umg
duoc c6 va tinh ché qua silicagel (0-10% MeOH trong EtOAc véi 1% NH4OH) dé thu
duogc (S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-4-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (25,1 mg, 0,053 mmol, hiéu sudt 47%) duéi
dang chét ran. 'H (400 MHz, CDCl3) § 8,22 (s, 1H), 7,73 (d, J = 5,5 Hz, 1H), 7,26-7,18
(m, 3H), 6,13 (d, J= 5,5 Hz, 1H), 4,75 (br s, 2H), 4,04 (s, 1HO, 3,45-3,34 (m, 2H), 3,20
(d, T = 16,2 Hz, 1H), 2,81 (d, ] = 16,2 Hz, 1H), 2,10-2,00 (m, 2H), 1,93-1,84 (m, 1H),
1,83-1,74 (m, 1H), 1,73-1,66 (m, 1H), 1,47-1,41 (m, 1H). m/z (esi/APCI) M"1 = 474,1.

Vidu36

(S)-3-((4-((3-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)-1 ,2,4-triazin-6-
yl)thio)-3-clopyridin-2-yl)amino)-2,2-dimetylpropanenitril

Bué6c A: 3-Amino-2,2-dimetylpropannitril (115 mg, 1,16 mmol) dugc bd sung
vao dung dich dwoc khudy chita 3-clo-2-flo-4-iodopyridin (250 mg, 0,97 mmol) trong
DMSO (2,5 mL) va khudy & 120°C trong 16 gid. Hon hop phan tng dugc pha loang
bing nudc va chiét bang EtOAc. Phén hitu co duge 1am khé, cb, phan cin thu dugc
duoc tinh ché bing phwong phép sic ky cot silicagel (30% EtOAc-hexan) dé thu duoc
3-((3-clo-4-iodopyridin-2-yl)amino)-2,2-dimetylpropannitril (250 mg, hi¢u suat 77%)
dudi dang chat rén. m/z (esi) M1 = 335,7.

Budc B: DIEA (0,26 mL, 1,49 mmol) dugc bd sung vao dung dich dugc khuéy
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chtta 3-((3-clo-4-iodopyridin-2-yl)amino)-2,2-dimetylpropannitril (250 mg, 0,74
mmol) va metyl 3-mercaptopropanoat (0,09 mL, 0,82 mmol) trong dioxan (5 mL) va
dudi khi bang argon trong 10 phut. Xantphos (22 mg, 0,03 mmol) va Pd(OAc)2 (10 mg,
0,04 mmol) duoc bd sung vao va dubi khi trong 10 phut khéc. Hdn hop phan tmg duge
khudy trong bé dAu d gia nhiét trude & 100°C trong 4 git. Hon hop phan tmg dugc loc
qua dém Celite® va rira béng EtOAc. Dung mdi dugc bay hoi, va vét liu thd dugce tinh
ché bang phuong phép sac ky cot silicagel (50% EtOAc-hexan) dé thu dugc metyl 3-
((3-clo-2-((2-xyano-2-metylpropyl)amino)pyridin-4-yl)thio)propanoat (230 mg, hiu
suét 94%) dudi dang chat rén. m/z (esi) M1 = 327,9.

Bué6c C: NaOEt (21% khdi luong trong EtOH) (0,25 mL, 0,77 mmol) duge bd
sung vao dung dich  dugc khudy chta  3-((3-clo-2-((2-xyano-2-
metylpropyl)amino)pyridin-4-yl)thio)propanoat (210 mg, 0,64 mmol) trong THF (5
" mL) & 0°C va khudy trong 30 phut & 0°C. Phan Gmg duogc cd ¢ 25°C, va dietyl ete (10
mL) dugc bd sung vao. Chit ran thu duge duge loc dé thu dugc natri 3-clo-2-((2-xyano-
2-metylpropyl)amino)pyridin-4-thiolat (130 mg, hi¢u suét 90%) dudi dang chét rén. m/z
(esi) M1 =242,1.

Buéc D: Natri 3-clo-2-((2-xyano-2-metylpropyl)amino)pyridin-4-thiolat
(132,34 mg, 0,5 mmol) dugc bd sung vao dung dich dugc khudy chira (S)-1'-(6-bromo-
1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4"-piperidin]-1-amin (60,0 mg, 0,1 mmol)
trong n-butanol (1,5 mL) va khudy & 120°C trong 16 gid trong 6ng day kin. Phan g
dugc ¢b, va vat lidu thé dugce tinh ché bing HPLC didu ché pha dao (30-95% ACN:nud6c
(0,1% NH3)) dé thu dugc (S)-3-((4-((3-(1-amino-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-yl)-1,2,4-triazin-6-yl)thio)-3-clopyridin-2-yl)amino)-2,2-
dimetylpropannitril (8 mg, 0,017 mmol, hiu sudt 9%) dudi dang chit rin. 'H NMR
(400 MHz, Metanol-d4) & 8,37 (s, 1H), 7,76 (d, J = 5,5 Hz, 1H), 7,40-7,33 (m, 1H),
7,25-7,16 (m, 3H), 6,05 (d, ] = 5,5 Hz, 1H), 4,69 (s, 2H), 3,98 (s, 1H), 1,40-1,22 (m,
7H), 3,72 (s, 2H), 3,51-3,35 (m, 2H), 3,20 (d, J = 15,7 Hz, 1H), 2,84 (d, J = 15,8 Hz,
1H), 1,97-1,70 (m, 2H), 1,65 (d, J = 13,3 Hz, 1H), 1,46 (d, J = 13,4 Hz, 1H), 1,36 (s,
6H); m/z (esi) M1 = 521,5.

Vidu 37
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(S)—1'-(6-(bixyclo[4.2.0]octa-1(6),2,4-trien-2-y1thio)-1,2,4-triazin-3-y1)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

Buéc A: +-BuLi (56 mL, 96 mmol, 1,7M trong pentan) duoc bd sung timg giot
vao dung dich dang khudy chira 1-flo-2-(2-iodoetyl)benzen (6,0 g, 24,0 mmol) trong
pentan (60 mL) va Et2O (20 mL) ¢ -78°C trong argon. Hdn hop phan tng dugc khudy
& -78°C trong 30 phut nita, va THF khan (12,0 mL) dugc bd sung vao dé. Bé 1am lanh
dugc 14y ra, va hdn hgp phan tmg dugc khudy trong 15 phit nita. I» (7,31 g, 28,8 mmol)
dugc bd sung vao bang cach hoa tan trong Et20 (60 mL). Trudc khi b sung, dung dich
ete ctia I» duge dudi khi trong 5 phut bang argon. Hon hop phéan Gng dugc ngimg bang
NH4CI va chiét bang Et,0. Lép hitu co gom lai dugc 1am kho (Na2SO4) va bay hoi dé
thu dugc 2-iodobixyclo[4.2.0]octa-1,3,5-trien (6,6 g, san phim thd), san pham nay dugc
str dung cho budc tiép theo. m/z (gc-ms) M = 230.

Budc B: DIEA (4,24 mL, 24,35 mmol) dugc bd sung vao dung dich dugc khudy
chta 2-iodobixyclo[4.2.0]octa-1,3,5-trien (6,6 g, san phdm thd) va metyl 3-
mercaptopropanoat (1,48 mL, 13,39 mmol) trong dioxan (25 mL) va dudi khi bang
argon trong 10 phut. Xantphos (352 mg, 0,61 mmol) va Pd(OAc)2 (164 mg, 0,73 mmol)
dwoc bd sung vao va dudi khi trong 10 phit nita. Hon hop phan Gng duoc khuy trong
bé dau da duoc gia nhiét trudc trong éng day kin & 100°C trong 4 gio. Hon hop phan
g dugc loc qua tdm Celite® varta bang etyl axetat. Dung mdi dugc bay hoi, va san
phim thé dugc tinh ché bang phuong phap sic ky cot silicagel (5% MeOH/DCM) aé
thu duoc metyl 3-(bixyclo[4.2.0]octa-1,3,5-trien-2-ylthio)propanoat (2,5 g, higu sut
46%, 2 budc) dudi dang chét ran. m/z (esi) M+1 = 223.

Buéce C: NaOEt (1,7 mL, 5,40 mmol, 21% khéi luong trong EtOH) dugc bd sung
vao dung dich duogc khudy chira metyl 3-(bixyclo[4.2.0]octa-1,3,5-trien-2-
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ylthio)propanoat (1 g, 4,50 mmol) trong THF (15 mL) ¢ -78°C va khudy trong 30 phut
& cung nhiét do nay. Hon hop phéan tng duge cd, va vét liéu thd duge nghién béng ete.
Céac chit rin dugc loc dé thu duoc natri bixyclo[4.2.0]octa-1,3,5-trien-2-thiolat (520
mg, hiéu sudt 73%) dudi dang chét rén. m/z (esi) M-Na = 134,9.

Budc D: Natri bixyclo[4.2.0]octa-1,3,5-trien-2-thiolat (88 mg, 0,56 mmol) duoc
bd sung vao dung dich duogc khudy chta (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (100 mg, 0,28 mmol) trong butanol (5 mL)
va khudy & 100°C trong 4 gid. Hn hop phan ting duge ¢d va tinh ché bang HPLC diéu
ché pha dio (50-90% ACN:0,1% NHs;OH trong H>0) dé thu duge (S)-1'-(6-
(bixyclo[4.2.0]octa-1(6),2,4-trien-2-ylthio)-1,2,4-triazin-3-y1)-1 ,3-dihydrospiro[inden-
2,4'-piperidin]-1-amin (30 mg, hiéu suit 26%) dudi dang chat rén. 'H NMR (400 MHz,
(CD3).80) 8,36 (s, 1H), 7,30 (d, J = 6,5 Hz, 1H), 7,23 — 7,09 (m, SH), 7,00 (d, T = 7,1
Hz, 1H), 4,49 (s, 2H), 3,86 (s, 1H), 3,40 — 3,34 (m, 1H), 3,29 - 3,21 (m, 1H), 3,16 —
3,03 (m, 3H), 2,82 (t, ] = 4,2 Hz, 2H), 2,66 (d, J = 15,3 Hz, 1H), 2,16 — 1,83 (m, 2H),
1,77 (t, T= 11,6 Hz, 1H), 1,66 (t, J = 11,6 Hz, 1H), 1,55 (d, ] = 13,0 Hz, 1H), 1,14 (d,J
= 13,1 Hz, 1H). m/z (esi) M1 = 416,2.

Vidu 38

(S)-1'-(6-(bixyclo[4.2.0]octa-1(6),2,4-trien-2-ylthio)-1,2,4-triazin-3-y1)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin
Budc A: Trietylamin (0,30 mL, 2,12 mmol) dugc bd sung vao dung dich dang
khudy chta mudi dihydroclorua (S)-5,7-dihydrospiro[xyclopenta[5]pyridin-6,4'-
piperidin]-5-amin (117 mg, 0,42 mmol) trong 1,4 dioxan (2,8 mL) & nhiét do trong
phong va khudy trong 20 phut. 3,6-Dibromo-1,2,4-triazin (100 mg, 0,42 mmol) dugc
b sung vao, khudy trong 2 gid & nhiét do trong phong va gia nhi¢t & 50°C trong 1 gio.
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Dung méi dugc bay hoi va tinh ché bang phuong phap sic ky silicagel (3% MeOH-
DCM) dé thu duoc (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin (75 mg, hiéu suat 49%) dudi
dang chit rin. m/z (esi) M*1 = 360,8.

Budc B: Natri bixyclo[4.2.0]octa-1,3,5-trien-2-thiolat (63,2 mg, 0,4 mmol) duoc
bd sung vao dung dich dang khudy chia (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin (72 mg, 0,2 mmol) trong -
butanol (4 mL) va khudy & 100°C trong 4 gid. Hn hop phan ing dugc bay hoi, va hon
hop phén Gng thé dugc hoa tan trong DMSO va tinh ché bang HPLC diéu ché pha dao
(30-70% ACN: nu6c (0,1% NH;)) dé thu duge (S)-1'-(6-(bixyclo[4.2.0]octa-1(6),2,4-
trien-2-ylthio)-1,2,4-triazin-3-yl)-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4'-
piperidin]-5-amin (19,3 mg, hi¢u sudt 24%) dudi dang chét rn. "H NMR (400 MHz,
(CD5)80) & 8,37 (s, 1H), 8,32 (d, J = 5,0 Hz, 1H), 7,65 (d, J = 7,5 Hz, 1H), 7,23-7,09
(m, 3H), 7,01 (d, J = 7,1 Hz, 1H), 4,50 (s, 2H), 3,91 (s, 1H), 3,44-3,36 (m, 1H), 3,30
3,23 (m, 1H), 3,20-3,02 (m, 3H), 2,86-2,73 (m, 3H), 2,18-2,13 (m, 2H), 1,85-1,62 (m,
2H), 1,58 (d, T = 13,3 Hz, 1H), 1,17 (d, J = 13,6 Hz, 1H). m/z (esi) M"1 = 417,2.

Vidu39
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(S)-1'-(6-((3-clo-2-(metylamino)pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin

Bué6e A: TEA (0,15 mL, 1,06 mmol) duoc b6 sung vao dung dich dugc khudy
chta (S)-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin hydroclorua
(58,47 mg, 0,21 mmol) trong 1,4-dioxan (1,4 mL) & nhiét d§ trong phong va khudy
trong 20 phut. 3,6-Dibromo-1,2,4-triazin (50 mg, 0,21 mmol) dugc b6 sung vao va
khuy trong 2 gitr & nhiét do trong phong va sau d6 gia nhiét & 50°C trong 1 gid. Dung
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mdi dugc bay hoi va tinh ché bing phuong phap sdc ky cot silicagel (7-14%
MeOH/DCM) dé thu duogc (S)-1'<(6-bromo-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin (70 mg, hi¢u suit 91%) dudi
dang chét rén. m/z (esi) M*1 = 362,9.

Budc B: 3-Clo-2-(metylamino)pyridin-4-thiol (72,5 mg, 0,42 mmol) duoc bd
sung vao dung dich duoc khudy chta (S)-1'-(6-bromo-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[ b]pyridin-6,4'"-piperidin]-5-amin (50 mg, 0,14 mmol) trong -
BuOH (5 mL) va gia nhiét dén 90°C trong 16 gid. Phan tng dugc tinh ché bang HPLC
diéu ché pha dao (20-50% ACN:nuée (0,1% NHz)) d€ thu duge (S)-1'-(6-((3-clo-2-
(metylamino)pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin (13 mg, hi¢u suit 21%) duéi
dang chét ran dinh. '"H NMR (400 MHz, Metanol-d4) 3 8,38 (s, 2H), 7,85 (d, J = 7,6
Hz, 1H), 7,74 (d, J = 5,6 Hz, 1H), 7,30 (t, J = 6,3 Hz, 1H), 5,98 (d, ] = 5,4 Hz, 1H),
4,79-4.67 (m, 2H), 4,15 (s, 1H), 3,47-3,42 (m, 2H), 3,02 (d, J = 16,7 Hz, 1H), 2,94 (s,
3H), 1,98-1,76 (m, 2H), 1,69 (d, J = 13,6 Hz, 1H), 1,52 (d, J] = 13,4 Hz, 1H). m/z (esi)
M*1 =4554.

Vi du 40

(S)-1'-(6-(phenylselanyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-2,4"-piperidin]-1-
amin

Budc A: NaBH4 (163 mg, 4,3 mmol) duge bd sung vao dung dich duge khudy

chira diphenyldiselen (161 mg, 0,5 mmol) trong PEG-400 (5 mL), va hdn hgp phén g

dugc gia nhiét & 70°C trong 1 gid. Phan ng duogc lam lanh dén nhiét do trong phong,

va N-((S)-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-

2-metylpropan-2-sulfinamit (200 mg, 0,43 mmol) dugc bd sung vao. Phan tng dugc

gia nhiét lai & 70°C trong 16 gio trong khi quyén nito. Phin ing dugc 1am lanh dén
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nhiét do trong phong, 6t vao nude, chiét bing etyl axetat (3 X 150 mL), 1am kho béng
Na,SO4 khan, va cd trong didu kién ap suét giam. Phan cin thu dugc duge tinh ché béng
phwong phép sic ky cot qua silicagel str dung 70% etyl axetat trong hexan dé thu duoc
2-metyl-N-((S)-1'-(6-(phenylselanyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1-yl)propan-2-sulfinamit (100 mg, 43%) dudi dang chét rdn. MS (m/z) =
542,2 (M'H).

Budce B: HCI 4N trong dioxan (1 mL) dugce bd sung vao dung dich dugc khudy
chita 2-metyl-N-((S)-1'-(6-(phenylselanyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-
2,4"-piperidin]-1-yl)propan-2-sulfinamit (50 mg, 0,09 mmol) trong MeOH (1 mL), va
hdn hop phan g duge khudy trong 30 phut & nhiét do trong phong. Hén hop phan tng
duogc cd trong diéu kién &p suét giam, va vat li¢u tho dugc rira béng dietyl ete, lam kho
trong didu kién 4p suat giam va tinh ché bing HPLC diéu ché (Xbridge C18 (50 x 19
mm, 5p) van hanh & nhiét d0 moi truong va luu luong 20 mL/phit. Pha dong: A =
amoni bicacbonat 20 mM trong nuéc, B=axetonitril; Profile Gradien: Thanh phan ban
dAu ctia pha dong 13 80% A va 20% B, sau d6 dén 20% A va 80% B trong 12 phut, sau
d6 dén 5% A va 95% B trong 13 phut, giit thanh phan ndy trong thoi gian 1én t6i 15
phut) dé thu dugc (S)-1'-(6-(phenylselanyl)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-
2,4'-piperidin]-1-amin (15 mg, 37%) dud6i dang chit rin. '"H NMR (400 MHz,
(CD3).S80) 5 8,36 (s, 1H), 7,52 (dd, J = 3,1, 6,5 Hz, 2H), 7,39-7,26 (m, 4H), 7,23-7,10
(m, 3H), 4,46 (t, ] = 13,9 Hz, 2H), 3,84 (s, 1H), 3,42-3,33 (m, 1H), 3,24 (d, J = 12,8
Hz, 1H), 3,10 (d, ] = 15,6 Hz, 1H), 2,64 (d, J = 15,7 Hz, 1H), 1,82-1,70 (m, 2H), 1,69—
1,58 (m, 2H), 1,54 (d, J = 13,4 Hz, 1H), 1,13 (d, J = 14,2 Hz, 1H); MS (m/z) = 438,4
(MH).

Vidu 41
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(S)-1-amino-1'"-(6-((3-clo-2-(metylamino)pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2.,4'-piperidin]-5-carbonitril

Bud6c A: Trietylamin (0,26 mL, 1,88 mmol) dugc bd sung vao dung dich duoc
khudy chtra 3,6-dibromo-1,2,4-triazin (180 mg, 0,75 mmol) trong dioxan (5 mL) & 0°C
va khudy trong 5 phut. 1-Amino-1,3-dihydrospiro[inden-2,4"-piperidin]-5-carbonitril
hydroclorua (224 mg, 0,75 mmol) trong dioxan (1 mL) bb sung ting giot vao & 0°C va
khudy trong 1 gid. Hon hop phan g dugc pha lodng bang nuéc va chiét bang EtOAc.
Phén hitu co duge lam kho béng Na2S04 khan, loc, c6 trong diéu kién ap suit giam va
tinh ché bang phuong phap sdc ky cot silicagel (10% MeOH/DCM) dé thu dugc (S)-1-
amino-1'-(6-bromo-1,2,4-triazin-3-yl)-1,3-dihydrospiro[ inden-2,4'-piperidin]-5-
carbonitril (200 mg, hiéu suit 69%) dué6i dang chét rin. m/z (esi) M*1 = 385,2.

Budc B: Natri 3-clo-2-(metylamino)pyridin-4-thiolat (92 mg, 0,46 mmol) duoc
bd sung vao dung dich dugc khudy chira (S)-1-amino-1'-(6-bromo-1,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-5-carbonitril (90 mg, 0,23 mmol) trong n-
butanol (5 mL) va khudy trong 10 vi séng & 120°C trong 1 gio. Hon hop phan tmg duoc
co, va phﬁn can thu duge duge tinh ché bang HPLC didu ché pha dao (40-75% ACN:
nu6e (0,1% NHs)) dé thu duge san phim triét quang, san pham nay dugc dem phén tach
bét dbi (chiralpak OJ-H (250 x 20 mm) Sy, Iwu lugng: 25 g/phut, pha dong: 60% CO>
+ 40% (0,5% Isopropylamin trong metanol), ABPR: 120bar, nhiét dg: 35°C). Thu gom
dinh ria giai tha nhat thu duge (S)-1-amino-1'-(6-((3-clo-2-(metylamino)pyridin-4-
yl)thio)-1,2,4-triazin-3-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-5-carbonitril (10 mg,
hiéu suit 9%). '"H NMR (400 MHz, (CD3)2S0) & 8,48 (s, 1H), 7,80 (d, J = 5,3 Hz, 1H),
7,67 (d, T=6,9 Hz, 2H), 7,50 (d, J = 7,7 Hz, 1H), 6,66 (d, ] = 4,8 Hz, 1H), 5,93 (d, ] =
5,3 Hz, 1H), 4,57 (s, 2H), 3,93 (s, 1H), 3,20 (d, J = 15,9 Hz, 1H), 2,85 (d, ] = 4,5 Hz,
3H), 2,72 (d, J = 16,0 Hz, 1H), 2,15 — 1,90 (m, 2H), 1,90 — 1,76 (m, 2H), 1,64 (t, J =
14,3 Hz, 2H), 1,11 (d, J = 13,8 Hz, 1H), m/z (esi) M1 = 479,1.

Vidu42
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H,N

CN
N_ _N
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s7 N
/|CI
SN ONT
H

(R)-1-amino-1'-(6-((3-clo-2-(metylamino)pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-5-carbonitril

(R)-1-Amino-1'-(6-((3-clo-2-(metylamino)pyridin-4-yl)thio)-1,2,4-triazin-3-yl)-
1,3-dihydrospiro[inden-2,4"-piperidin]-5-carbonitril (10 mg, higu sut 9%) dugc ditu
ché theo vi du 41, thu gom dinh rira giai th hai trong Buéc B. 'TH NMR (400 MHz,
Metanol-d4) § 8,38 (s, 1H), 7,76 (d, J = 5,6 Hz, 1H), 7,61 (d, J = 6,3 Hz, 2H), 7,55 (d,
J=8,0 Hz, 1H), 6,00 (d, J = 5,6 Hz, 1H), 3,49-3,34 (m, 3H), 3,31-3,17 (m, 2H), 2,97
(s, 3H), 2,88 (d, J = 16,1 Hz, 1H), 2,02-1,88 (m, 1H), 1,86-1,73 (m, 1H), 1,69 (d, ] =
13,3 Hz, 1H), 1,38 (d, ] = 14,0 Hz, 1H), 1,30 (s, 2H), 0,91 (d, J = 7,2 Hz, 1H), m/z (esi)
M*1 =479,1.

Vidu43

. N N
| A
Ji -N
S N
yZ Cl
|
N" > NH,

(R)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3-metoxy-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin
Bué6c A: Trietylamin (0,74 mL, 5,0 mmol) dugc bd sung vao dung dich dugc
khudy chta 3-metoxy-5,7-dihydrospiro[xyclopenta[s]pyridin-6,4'-piperidin]-5-amin
hydroclorua (418 mg, 1,37 mmol) trong dioxan (10 mL) va khudy & nhiét do trong
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phong trong 20 phut. 3,6-Dibromo-1,2,4-triazin (249 mg, 1,05 mmol) duoc bd sung vao
va khudy ¢ nhiét do trong phong trong 2 gid. Phan ing duoc gia nhigt & 50°C trong 1
gid. Dung moi dugce cd dén khé va rira bang B0 dé thu dugc 1'-(6-bromo-1,2,4-triazin-
3-yl)-3-metoxy-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4'-piperidin]-5-amin (410
mg, vat liéu thd) dudi dang chét rdn. Vat liéu thd nay dugce sir dung trong budc tiép theo
ma khong cin tinh ché. m/z (esi) M*1 =391,1.

Bué6c B: Natri 2-amino-3-clopyridin-4-thiolat (93 mg, 0,511 mmol) dugc bd
sung vao dung dich dugc khudy chira 1'-(6-bromo-1,2,4-triazin-3-yl)-3-metoxy-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin (100 mg, 0,256 mmol) trong
n-butanol (2,0 mL) va khudy & 120°C trong 3 gid. Hon hop phan tng dugc lam lanh
dén nhiét do trong phong, va natri 2-amino-3-clopyridin-4-thiolat (93 mg, 0,51 mmol)
duge bd sung vao va khudy & 120°C trong 16 gid. Phan Gmg dugce c6 trong didu kién 4p
suét giam va rira bang Et,0. Vit liéu thd dugc trdn v6i mé (S)-1'-(6-bromo-1,2,4-triazin-
3-yl)-3-metoxy-5,7-dihydrospiro[xyclopenta[ b]pyridin-6,4"-piperidin]-5-amin  khac
(100 mg) va dugc tinh ché bang HPLC bét d6i (Chiralpak IG (21,0 x 250 mm), 5y,
DCM/EtOH/Isopropylamin 40/60/0,1, 9,0 mL/phut). Thu gom dinh rtra giai thir nhét
thu duge (S)-1'-(6-((2-amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3-metoxy-5,7-
dihydrospiro[xyclopenta[5]pyridin-6,4'-piperidin]-5-amin (12 mg, hiéu suit ba budc 1a
5%) dué6i dang chat ran. "H NMR (400 MHz, Metanol-d4) & 8,42 (s, 1H), 8,24 (d, J =
2,8 Hz, 1H), 7,66 (d, J = 5,5 Hz, 1H), 7,53 (s, 1H), 6,04 (d, ] = 5,5 Hz, 1H), 4,77-4,66
(m, 2H), 4,46 (s, 1H), 3,91 (s, 3H), 3,50-3,39 (m, 2H), 3,28-3,12 (m, 2H), 1,95-1,60
(m, 4H).

Vidu 44
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(S)-1'-(6-((2-Amino-3-clopyridin-4-yl)thio)-1,2,4-triazin-3-yl)-3-metoxy-5,7-

dihydrospiro [xyclopenta[b]pyridin-6,4'-piperidin]-5-amin (5 mg, hi¢u sut hai buéc 1a

5%) dugc diéu ché theo vi du 43, thu gom dinh rira giai thw hai dudi dang chat rén. 'H
NMR (400 MHz, Metanol-d4) & 8,40 (s, 1H), 8,16 (s, 1H), 7,66 (d, J = 5,4 Hz, 1H),
7,50 (s, 1H), 6,04 (d, J = 5,5 Hz, 1H), 4,84-4,64 (m, 2H), 4,30 (s, 1H), 3,89 (s, 3H),
3,44 (t, T = 12,7 Hz, 2H), 3,26-3,17 (m, 1H), 3,06 (d, J = 16,5 Hz, 1H), 1,94-1,75 (m,
2H), 1,76-1,58 (m, 2H); m/z (esi) M1 = 471,1.

Céc hop chét sau day trong bang 4 dugc didu ché theo cac quy trinh néu trén day

bang cach sir dung céc nguyén liéu ban dAu va hop chit trung gian thich hop.

Bang 4
Vi , Diéu
du Cong thuc cau tric Tén i MS
<6 che
(S)-1'-(6-((2-amino-3-clopyridin-4-
N yl)thio)-1,2,4-triazin-3-yl)-6- Vidu
45 /[ =X o 454,1
s N metyl-1,3-dihydrospiro[inden-2,4'- | 17
o~ piperidin]-1-amin
|
N~ “NH,
(R)-1'-(6-((2-amino-3-clopyridin-
N _N . . ,
X 4-yl)thio)-1,2,4-triazin-3-yl)-5-clo- | Vidu
46 JI N . . 4741
s” N7 1,3-dihydrospiro[inden-2,4'- 17
& “ piperidin]-1-amin
SNTNH,
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H N
(R)-1'-(6-((2-amino-3-clopyridin-
N_ N 4-yl)thio)-1,2,4-triazin-3-yl)-6- Vi du
47 JI S yl)thio) . 4 454,1
N metyl-1,3-dihydrospiro[inden-2,4'- | 17
A~ piperidin]-1-amin
|
N~ “NH,
(S)-1'-(6-((2-amino-3-clopyridin-4-
N . . . ;
X yl)thio)-1,2,4-triazin-3-yl)-4- Vidu
48 /[ N : 454,1
s7 N7 metyl-1,3-dihydrospiro[inden-2,4'- | 17
= | c piperidin]-1-amin
NS
N~ “NH,
(R)-1'-(6-((2-amino-3-clopyridin-
N N . . ,
X 4-yl)thio)-1,2,4-triazin-3-yl)-4- Vidu
49 /[ _N ) Y 454,1
s7 N7 metyl-1,3-dihydrospiro[inden-2,4'- | 17
= | “ piperidin]-1-amin
NS
N~ “NH,
(S)-1'-(6-((2,3-dimetylpyridin-4-
N . . .
X yl)thio)-1,2,4-triazin-3-yl)-1,3- Vidu
50 JI N _ ) d . 419,2
s N dihydrospiro[inden-2,4'-piperidin]- | 18
= | 1-amin
NS
N
(S)-1'-(6-((3-clo-2-
N (triflometyl)pyridin-4-yl)thio)- Vidu
51 /[ N 1,2,4-triazin-3-yl)-1,3- 493.1
S 18
PN dihydrospiro[inden-2,4'-piperidin]-
N | 1-amin
N~ CF,
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(S)-1'-(6-((2-amino-3-
N bromopyridin-4-yl)thio)-1,2,4- Vi du
52 /[ N triazin-3-yl)-1,3- " | 486,1
s N7 18
PN dihydrospiro[inden-2,4'-piperidin]-
~ | l-amin
N7 NH,
(S)-1'-(6-((3-clo-2-
N (metylamino)pyridin-4-yl)thio)-
53 _N 1,2,4-triazin-3-yl)-1,3- 4542
s N 18
_~_C dihydrospiro[inden-2,4'-piperidin]-
Sy | N I-amin
H
(S)-1'-(6-((3-clo-2-metylpyridin-4-
N . . . r
X yl)thio)-1,2,4-triazin-3-yl)-1,3- Viduy
54 JI N . o S 439,1
s N dihydrospiro[inden-2,4'-piperidin]- | 18
= | cl 1-amin
NS
N
(S)-1'-(6-((3-clo-2-metoxypyridin-
N . . . r
4-yl)thio)-1,2,4-triazin-3-yl)-1,3- Vidu
55 j 1 . o i 4552
s7 N dihydrospiro[inden-2,4'-piperidin]- | 18
= | cl 1-amin
SN o
HN, &
0 .
OC (35,45)-8-(6-((6-amino-2-
N. N
/[ > (triflometyl)pyridin-3-yl)thio)- Vidu
> &N 1,2,4-triazin-3-yl)-3-metyl-2 I
- ,2,4-triazin-3-yl)-3-metyl-2-oxa-
=
N | 8-azaspiro[4.5]decan-4-amin
NH,
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H,N
’ ﬂ/ (R)-1'-(6-((2-amino-3-clopyridin-
4-yl)thio)-1,2,4-triazin-3-yl)-2-
NN yDthio) v Vidu
57 /[ N metyl-4,6- Y 461,1
S N7
P dihydrospiro[xyclopenta[d]thiazol-
- | 5,4'-piperidin]-6-amin
N~ “NH,
(S)-1'-(6-((2-amino-3-clopyridin-4-
s /[N\ yl)thio)-1,2,4-triazin-3-yl)-4,6- Vidu 4471
s N dihydrospiro[xyclopenta[d]thiazol- | 24 ’
T 5,4'-piperidin]-6-amin
|
N~ “NH,
H,N
(R)-1'-(6-((2-amino-3-clopyridin-
NI . . ,
N 4-y))thio)-1,2,4-triazin-3-yl)-5- Vidu
o] ] YIo) ’ 454,1
S metyl-1,3-dihydrospiro[inden-2,4'- | 24
Z | “ piperidin]-1-amin
NS
N7 NH,
(R)-1'-(6-((2-amino-3-clopyridin-
4-yl)thio)-1,2,4-triazin-3-yl)-2-
Ny yl)thio) y Vidu
60 JI N metyl-5,7- Y 455,2
S7 N7
Ao dihydrospiro[xyclopenta[ b]pyridin-
~ | 6,4'-piperidin]-5-amin
N~ “NH,
(S)-1'-(6-((2-amino-3-clopyridin-4-
)thio)-1,2,4-triazin-3-yl)-2-
Ne yDthio) yD) Vi du
61 /[ N metyl-4,6- y 461,1
SN
A _a dihydrospiro[xyclopenta[d]thiazol-
~ | 5,4'-piperidin]-6-amin
N~ “NH,
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(S)-1'-(6-((2-amino-3-clopyridin-4-
N . . . r
S 1)thio)-1,2,4-triazin-3-yl)-5- Vidu
62 JI N y ) Y 4551
s7 N7 metyl-1,3-dihydrospiro[inden-2,4'- | 24
@ “ piperidin]-1-amin
NS
N~ “NH,
Cl
HN S
(R)-1'-(6-((2-amino-3-clopyridin-
4-yl)thio)-1,2,4-triazin-3-yl)-6-clo- | Vidu
63 s yhthio) ) 504,1
N 5-metoxy-1,3-dihydrospiro[inden- | 24
P 2,4'-piperidin]-1-amin
|
N” “NH,
(8)-1'-(6-((2-amino-3-clopyridin-4-
N yl)thio)-1,2,4-triazin-3-yl)-6-clo- Vidu
64 | N ) o 4741
N 1,3-dihydrospiro[inden-2,4'- 24
_~_C piperidin]-1-amin
|
N~ "NH;,
(S)-1'-(6-((2-amino-3-clopyridin-4-
yl)thio)-1,2,4-triazin-3-yl)-3-clo-
N Vidu
65 | A 5,7- 475,1
-N o 24
$° N dihydrospiro[xyclopenta[b]pyridin-
Cl
Z | 6,4'-piperidin]-5-amin
SN ONH,

161



44812

162/180
(S)-1-(4-((3-(5-amino-5,7-
/[N\ dihydrospiro[xyclopenta[ b]pyridin- Vid
idu
66 s N 6,4"-piperidin]-1'-yl)-1,2,4-triazin- 17' 5243
& cl 6-yl)thio)-3-clopyridin-2-
Sy ;\O\ yl)piperidin-4-ol
OH
(S)-1'-(6-((1H-indazol-3-yl)thio)-
N 1,2,4-triazin-3-yl)-1,3- Vi du
s” N dihydrospiro[inden-2,4'-piperidin]- | 25
N7 1-amin
HN
(S)-1'-(6-(imidazo[1,2-
N s : .
X a]pyrimidin-3-ylthio)-1,2,4-triazin- | Vi du
68 JI _N b 431,2
SN 3-yl)-1,3-dihydrospiro[inden-2,4'- 26
%N? piperidin]-1-amin
=
=~
(8)-1'-(6-((1LH-indol-3-yl)thio)-
1,2,4-triazin-3-yl)-1,3- Vidu
69 4292
dihydrospiro[inden-2,4'-piperidin]- | 26
I-amin
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(8)-1'-(6-((2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-4-yl)thio)-
Vi du
70 1,2,4-triazin-3-yl)-1,3- . 4322
dihydrospiro[inden-2,4'-piperidin]-
l-amin
(8)-1'-(6-(imidazo[ 1,2-a]pyridin-3-
ylthio)-1,2,4-triazin-3-yl)-1,3- Vidu
71 ) 430,2
dihydrospiro[inden-2,4'-piperidin]- | 27
I-amin
(S)-1'-(6-((1H-pyrolo[2,3-
N
AN .« qe . .
blpyridin-5-yl)oxy)-1,2,4-triazin-3- | Vi du
72 o/[ N _ 414,2
yl)-1,3-dihydrospiro[inden-2,4'- 28
Ni | piperidin]-1-amin
HN—/
(8)-1'-(6-((1-metyl-1H-pyrolo[2,3-
N
A blpyridin-4-yl)thio)-1,2,4-triazin- | Vidu
73 /[ _N P . 4442
$° N 3-yl)-1,3-dihydrospiro[inden-2,4'- 30
~ IR piperidin]-1-amin
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(S)-1'-(6-((2-amino-3-clopyridin-4-
AN yDthio)-1,2,4-triazin-3-yl)-1,3- Vidy
74 /[ N _ ) o 4421
s N dihydrospiro[inden-2,4'-piperidin]- | 17
o~ 1-d-1-amin
|
N~ “NH,
(R)-1'-(6-((2-amino-3-clopyridin-
N._ N . . ,
X 4-yl)thio)-1,2,4-triazin-3-yl)-1,3- Vidu
75 /[ N .y ) _ ) o 4421
s N dihydrospiro[inden-2,4'-piperidin]- | 17
2 1-d-1-amin
|
N~ “NH,
HN s _Cl
N 7{( 1'-(6-((2-amino-3-clopyridin-4-
)thio)-1,2,4-triazin-3-yl)-2-clo-
Ny yl)thio) D Vidu
76 JI 4.,6- 483.,0
s NN 17
o dihydrospiro[xyclopenta[d]thiazol-
=
| 5,4"-piperidin]-6-amin
N7 "NH,
(8)-1-(6-(4-
- iN\ flophenoxy)pyrido[2,3-b]pyrazin- | Vidu 431
s NN 2-yl)-1,3-dihydrospiro[inden-2,4'- | 17 ’
=~ | “ piperidin]-1-amin
NS
N~ “NH,
(1'S)-8-(6-((2-amino-3-clopyridin-
4-yl)thio)-1,2,4-triazin-3-yl)-1',3'-
Ng yDthio) yD) Vi du
78 /[ N dihydro-8- 7 466,1
s N7
A_ci azaspiro[bixyclo[3.2.1]octan-3,2'-
~ | inden]-1'-amin
N~ “NH,
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(S)-1'-(6-phenyl-1,2,4-triazin-3-
Vidu
79 yl)-1,3-dihydrospiro[inden-2,4'- 31 358,2
piperidin]-1-amin
(8)-1'-(6-(3-clophenyl)-1,2,4-
triazin-3-yl)-1,3- Vi du
80 392,1
dihydrospiro[inden-2,4'-piperidin]- | 31
I-amin
(S)-1'-(6-phenoxy-1,2,4-triazin-3-
N S) p y Vi du
81 i T 31)-1.3-dihydrospirofinden-2.4- | " | 3742
O? " piperidin]-1-amin
H,N
o (R)-1'-(6-((2-amino-3-clopyridin-
N_ _N . . ,
S 4-yl)thio)-1,2,4-triazin-3-yl)-4-clo- | Vidu
82 /[ N _ o Y 4741
s N7 1,3-dihydrospiro[inden-2,4'- 35
@& “ piperidin]-1-amin
NS
N
($)-2-((4-((3-(1-amino-1,3-
dihydrospiro[inden-2,4'-piperidin]- | Vidu
83 ydrospiro] PP : 484.5
1'-y1)-1,2,4-triazin-6-yl)thio)-3- 17
clopyridin-2-yl)amino)etan-1-ol
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(S)-1'-(6-((2-amino-3-clopyridin-4-

N yl)thio)-1,2,4-triazin-3-yl)-6- Vidu 1702
/[ /\N metoxy-1,3-dihydrospiro[inden- 6 ’
s” N7
ol 2,4'-piperidin]-1-amin
=
|
N~ “NH,

Cén hiéu rang cac phuong 4n dugc liét ké khong dy dinh dé gidéi han sang ché &
nhitng phwong an d6. Trai lai, sng ché duoc du dinh d8 bao ham tat ca cac phuong n
thay thé, cai bién va phuong 4n twong dwong, cc phuong an nay 6 thé dugc bao ham
trong pham vi cua sang ché nhu dugc x4c dinh trong cac yéu cau bao hd. Do do, phan

mo ta trén diy duoc xem 1a chi nham minh hoa céc nguyén tic clia sdng che.

166



44812

YEU CAU BAO HQ

1. Hop chét c6 cong thuce I:

hodc chat dong phan 1ap thé, chat hd bién, hodc mubi dugc dung clia hgp chét nay, trong
do:

Lilas;

R! duogc chon tir hydro va metyl;

R? dugc chon tir (a) heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chira mot
dén bdn nguyén tir khac loai dugce chon tir nhém bao g@)m nito, oxy va luu huynh, trong
d6 mot nguyén tir khac loai nito ¢ thé duogc thé bang oxy dé tao thanh oxit, (b)
xycloalkyl hai vong c6 8 dén 10 canh, (c) aryl hai vong c6 10 canh, (d) di vong hai vong
¢6 9 dén 10 canh trong d6 di vong nay chira mot dén ba nguyén tir khac loai dugc chon
tir nhém bao gdm nito, oxy va luu huynh, va (e) heteroaryl hai vong c6 9 dén 10 canh
trong d6 heteroaryl hai vong nay chira mot dén ba nguyén tir khac loai dugc chon tir
nhém bao gdm nito, oxy va luu huynh, trong d6 phenyl, heteroaryl, xycloalkyl hai vong,
aryl hai vong, di vong hai vong va heteroaryl hai vong tuy y duoc thé bang mot hozc
nhiéu nhém duge chon tir nhém bao g6m halogen, xyano, oxo, C1-Cs alkyl tily y dugc
thé béng 1 dén 3 nhém dugc chon tr halogen, xyano va OH, C3-Cs xycloalkyl, Ci-C3
alkoxy tuy y duoc thé bing 1 dén 3 nhém dugc chon tir halogen, xyano va OH, NHR?,
va di vong c6 3 dén 6 canh tuy y dugc thé bé“mg 1 dén 3 nhém dugce chon tir halogen,
xyano va OH, trong d6 di vong nay chira mot hodc hai nguyen tir khéc loai dugc chon
tir nito, oxy va luu huynh;

R3>  duoc chon tir nhém gom:
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X191a CR’ hoiac O,

X!! 13 CH, hodc O, trong d6 chi mét trong s6 X' va X' ¢6 thé 13 O;

R* va R’ ddc 1ap duge chon tir hydro va Ci-Cs alkyl;

R® duoc chon tir nhom bao gdm hydro, OH va Ci-Cs alkyl tiy y duge thé bang
nhém OH, hodc

RS va R® cling v6i cac nguyén tir ma ching lién két tao thanh aryl ¢6 6 canh hodc
heteroaryl ¢6 5 dén 6 canh, trong d6 heteroaryl nay chira 1 hodc 2 nguyén tir khéc loai
duoc chon tir nito, oxy va luu huynh, trong d6 aryl va heteroaryl nay tuy y duoc thé
bang 1 hogc 2 nhém duge chon tir nhém bao gdm halogen, xyano, C1-Cs alkyl va Ci-
Cs alkoxy;

R7 vaR® 1a hydro, hoac

R7 va R® ciing v6i cdc nguyén tir ma ching lién két tao thanh cu etyl sao cho R?
la vong hai vong aza;

R 14 hydro hodc doteri;

x la 1 hodc 2;

y1a 0 hoac 1; va

R? 1 hydro hodc Ci-C; alkyl tuy y duoc thé bang 1 dén 3 nhém duge chon tir

OH, metoxy, halogen va xyano.

2. Hop chét theo diém 1, trong d6
R! 1a hydro; va
R? duoc chon tir (a) heteroaryl ¢6 5 dén 6 canh trong d6 heteroaryl nay chita mot
dén bbn nguyén tit khac loai duge chon tlir nhém bao gdm nito, oxy va luu huynh, trong
d6 heteroaryl nay tity ¥ duoc thé bing mot hodc hai phan tir thé dugc chon tir halogen,
C;-C; alkyl tuy y dugce thé bing 1 dén 3 nhém halogen, C3-Cs xycloalkyl, Ci-Cs alkoxy,
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NHR®, va di vong c6 3 dén 6 canh ity ¥ dugc thé bang nhém OH, trong d6 di vong nay
chita mot hodc hai nguyén tir khac loai dugc chon tlr nito' va oxy; (b) xycloalkyl hai
vong c6 8 dén 10 canh mdt phan khong no; (c) di vong hai vong ¢6 9 dén 10 canh mot
phan khong no, trong d6 di vong nay chira mot dén ba nguyén tir khéc loai dugc chon
tir nito, oxy va luu huynh, trong d6 di vong nay tuy y dugc thé bang mot dén ba nhém
duge chon tlr halogen va oxo; (d) heteroaryl hai vong c6 9 dén 10 canh trong d6
heteroaryl hai vong ndy chira mot dén ba nguyén t khéc loai dugc chon tir nhém bao
gdm nito, oxy va luu huynh, trong d6 heteroaryl hai vong nay tiy y duge thé bang 1
dén 3 nhém dugce chon tir halogen va C1-Cs alkyl;

hodc chat ddng phan 1ap thé, chat hd bién, hoic mubi duge dung ctia hop chét

nay.

3. Hop chét theo diém 1, hodc chit dong phan lap thé, chat hd bién, hodc mudi duoc

dung cta hop chét nay, trong d6 R' 13 hydro.

4. Hop chét theo diém bét k¥ trong sb cac diém tir 1 dén 3, hodc chit ddng phan 1ap thé,
chét hd bién, hodc mudi duge dung cta hgp chét nay, trong d6 R? dugc chon tir nhém
bao gébm 2-amino-3-clopyridin-4-yl, 2,3-diclopyridin-4-yl, 3-clo-2-metylpyridin-4-yl,
3-clo-2-(4-hydroxypiperidin-1-yl)pyridin-4-yl, 3-clo-2-(metylamino)pyridin-4-yl, 2,3-
dimetylpyridin-4-yl, 2-amino-3-xyclopropylpyridin-4-yl, 2-amino-5-clopyridin-4-yl,
3-clo-2-metoxypyridin-4-yl, 3-clo-2-(triflometyl)pyridin-4-yl, 6-amino-2-
(triflometyl)pyridin-3-yl, ~2-amino-3-bromopyridin-4-yl, 6-aminopyridin-3-yl, 2-
amino-3-flopyridin-4-yl, 3-clo-2-((2-xyano-2-metylpropyl)amino)pyridin-4-yl, ~ 2-
amino-3-clo-1-oxidopyridin-4-yl, 3-clo-2-((2-hydroxyetyl)amino)pyridin-4-yl,
bixyclo[4.2.0]octa-1(6),2,4-trien-2-yl, 2,3-dihydro-1H-pyrolo[3,2-c]pyridin-1-yl, 3,3-
diflo-2-0x0-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-4-yl,  2,3-dihydro-1H-pyrolo|[2,3-
b]pyridin-4-yl, 1H-pyrolo[2,3-b]pyridin-4-yl, 5-clo-1H-pyrolo[2,3-b]pyridin-4-yl, 1-
metyl-1H-pyrolo[2,3-b]pyridin-4-yl, 1H-pyrolo[2,3-b]pyridin-3-yl,  imidazo[1,2-
alpyridin-3-yl, 1H-pyrazolo[3,4-b]pyridin-3-yl, 1H-indazol-3-yl, 1H-pyrolo[2,3-
blpyridin-5-yl, imidazo[1,2-a]pyrimidin-3-yl, isoquinolin-5-yl va 1H-indol-3-yl.
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5. Hop chét theo diém bat k¥ trong sb cac diém tir 1 dén 4, hodc chét ddng phan 1ap thé,
chét hd bién, hodc mudi duge dung ctia hgp chét nay, trong d6 R? dugc chon tlr nhém

bao gdm:
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6. Hop chét theo diém 1, hodc chét déng phan 14p thé, chat hd bién, hoic mudi duoc

dung cia hop chét ndy, trong d6 hop chét nay dugc chon tir nhém bao gom:

I,I’

H2oN, g HoN,,
0 0
N_ _N N_ _N
/[ X N N%\NHZ | S
Ji
s” N s N s” N
PN A _c O
NS l S l \§ |
N NH, N~ ~NH, N NH;
b 5 bl
HuN, s HyN, S
o) o)
N
N_ _N N_ _N
/[ ’\N i \N /[ \N
S N~ S~ °N”~ s” N
cl o]
4 g8 g8
N NH, NT N NN
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H va N7 UNH

7. Hop chét theo diém 6, hodc chét hd bién, hodc mudi dugc dung cta hop chét nay,

trong d6 hop chét nay dugc chon tur:
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& >
~N
s N7 SJIN//N
=z | cl % Cl
H ,Va N NH2
8. Hop chit:
N
| N
/[ ~N
S N
yZ Cl
|
N~ "NH,

hodc chat hd bién hodc mudi duge dung ciia hop chat nay.

9. Hop cht:

L0

N

S
Fo _F
=
< L =0
N
N™H

hodc chat hd bién hodc mudi duge dung ciia hgp chét nay.

10. Hop chit:
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/[\
s7 N
5\/'@
X N

H

z

N

hodc chit hd bién hodc mubi dugc dung ctia hop chat nay.

11. Dugc phim chita hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 10, hodc

chét ddng phan 1ap thé, chit hd bién, hoic mudi duge dung cia hop chét nay.
12. Duoc pham chira hop chét theo diém bét ky trong sd céc diém tur 1 dén 10, hoic

chét dong phén lap thé, chit hd bién, hoic mubi duge dung cta hop chét nay, va it nhét

mdt chit mang, t4 duoc, hodc chat pha lodng dugc dung.
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