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trong d6 cdc phan tit th€ nhu dugc xdc dinh trong phdn mo ta. Sing ché con dé

xudt phuong phap diéu ché€ hop chat nay, t6 hop va dugc phdm chita nd.



22045

Linh vue k§ thuit dwoc dé cap

Sang ché dé cap den viéc Gc ché con duong b6 thé khong ¢b dién va dic biét 1a
dén su rc ch€ yéu t6 B, & cac bénh nhan bi cac bénh va tinh trang lién quan dén hoat hoa
cua con dudng bo thé khong co dién chang han nhu bénh thoai héa diém vang do tudi

gia, bénh vong mac do ticu dudng va cac bénh co lién quan dén mat.

Tinh trang k§ thuit ciia sing ché

Hé théng bo thé 14 thanh phin quyét dinh ctia hé mién dich bAm sinh va bao gdm
nhém céc protein thuong c6 mit & trang thai bat hoat. Cac protein ndy duge td chirc theo
ba con dudng hoat héa: con dudng c¢d dién, con dudng lectin, va con duong Khong cd
dién (V. M. Holers, In Clinical Immunology: Principles va Practice, ed. R.R. Rich,
Mosby Press; 1996, 363-391). Céc phan tir tir vi sinh v4t, khang thé hodc cac thanh phan
clia t& bao c6 thé hoat héa nhitng con duong nay din dén sy tao thanh cdc phuc hé
proteaza da biét nhu C3-convertaza va C5-convertaza. Con dudng cb dién 1a con dudong
khuéch dai phu thugc canxi/magie, ma thuong duogc hoat hoa béng su tao thanh phuc
khang nguyén-khang thé. N6 ciing c¢6 thé dwoc hoat hoa theo phuong thire ddc 1ap véi
khang thé bing cach gin két protein phan tng-C v&i phdi tir va bing tic nhan gdy bénh
bao gdm vi khudn gram 4m. Con dudng khong cb dién 1a con dwong khuéch dai phu
thudc magie ma duogc hoat hoa béng su lang dong va su hoat hoa C3 trén cic bé mat
nhay cam nhét dinh (vi du, 16p polyxacarit ctia thanh té bao cua vi khudn va nAm men, va
c4c nguyén liéu polyme sinh hoc nhét dinh). |

Yéu t6 B c6 thé 1a dich thich hop cho viéc uc ché su khuéch dai ciia cac con
duong bd thé nay boéi ndng do huyét turong déc trung ctia n6é & ngudi 1a khoang 200pg/ml
(hodc khodng 2uM), va né da duoc biét t6i 14 mot enzym c6 tinh quyét dinh dbi vé6i su
hoat héa con dudng b thé khong ¢b dién (P.H. Lesavre va H.J. Miiller-Eberhard. J.
Exp. Med., 1978; 148: 1498-1510; J.E. Volanakis et al., New Eng. J. Med., 1985;
312:395-401).
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Thoai hoa diém vang 1a thuat ngit 1am sang ma dwgc st dung dé mo ta mot ho
bénh ma dugc dic trung boi su mat dan thi luc trung tAm gén v6i nhitng bt thudong cia
mang Bruch, mang mach, vdng mac than kinh va/hodc biéu mo séc tb vOng mac. Trong
trung tdm ctia vong mac 1a diém vang, c6 duong kinh khoang ¥4 dén Ysem. Diém vang tao
ra thi luc chi tiét, dic biét 1a & trung tdm (hé 16m nho-fovea), do cac té bao hinh nén ¢6
mit dd cao hon va do ty 1é cao cta té bao hach so véi té bao thu quang. Mach mau, té
bao hach, cac té bao va 16p hat nhan bén trong, va cac 16p rbi bén trong déu bi doi sang
mdt bén (thay vi nam trén té bao thy quang), do d6 cho phép tao ra con dudng truc tiép
hon cho 4nh sdng dén cic t& bao nén. Duéi vong mac 12 mang mach, mot phan ciia mang
bd dao, va biéu mo sic tb vong mac (Retinal Pigmented Epithelium-RPE), nim gitra
vong mac than kinh va mang mach. Mach méu ctia mang mach cung cép chét dinh dudng
cho vong mac va cac té bao thi giac ctia né.

Bénh thodi héa diém vang do tudi gia (Age-Related Macular Degeneration-
AMD), dang phd bién nhit ciia bénh thoai héa diém vang, gin véi sy mit dan thi luc &
phan trung tim cua truong thi lc, nhitng thay dbi thi lrc mau, va su thich nghi va tinh
nhay cam véi bong tdi bit thuong. Hai bidu hién 1am sang chi yéu cia AMD da dugc mb
ta la dang kho, hay dang teo va dang wét, hay dang tAn mach. Dang kho gén véi viée chét
té bao teo cla trung tdm cua vong mac hoic diém vang, ma duoc yéu cau i dé co thi
lyc tinh tudng cho cac hoat dong chéng han nhu doc, 14i xe hodc nhén biét khuon mat.
Khoéang 10-20% bénh nhan bi AMD tién trién sang dang thtr hai cia AMD, dugc goi 1a
AMD tin mach (con duge dé cip dén nhu 1a AMD uét).

AMD tan mach duoc dic trung boi sy ting trudng bat thudng ciia mach mau duéi
diém vang va ro ri mach mau, din dén su dich chuyén vong mac, xuét huyét va dé lai
seo. Diéu nay din dén sy suy giam tdm nhin trong khoang thoi gian vai tudn dén vai
nim. Céc truong hgp AMD tan mach bit ngudn tir AMD dang kho trung binh va nghiém
trong. Dang tin mach nay chiém 85% ty 1¢ mu Ioa ma nguyén nhan do AMD. Trong
AMD tan mach, khi cac mach méu bét thuong ro i mau va chét dich, mé seo duoc tao ra
pha hiy trung tdm cla vong mac.

Céc mach mdu méi trong AMD t4n mach thudng c6 ngudn gbc tir mang mach va
dugc dé cap dén nhu 12 tan mach hic mac (Choroidal Neovascularizaton-CNV). Su phat
sinh bénh ciia cdc mach mau hic mac méi ndy chua duogc hiéu ro, nhung céc yéu td

chang han nhu ching viém, chirg thi€u méau cuc bo, va su tao ra cuc bd cac yéu to tao
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mach duoc cho 1a quan trong. Mot nghién ctru da duge cong bd goi y rang CNV 1a do su
hoat héa b6 thé tir md hinh chudt laze (Bora P.S., J. Immunol. 2005;174; 491-497).

Bing chimg di truyén cua ngudi goi ¥ su lién quan ctia hé thdng b thé, dac biét 1a
con dudng khong cb dién, trong sy phat sinh bénh thoai héa diém vang do tudi gia
(AMD). Nhitng lién két cha yéu da duoc tim ra gitta AMD va sy da hinh trong yéu tb bd
thé H (yéu t bd thd H -CFH) (Edwards AO, et al. Complement factor H polymorphism
va age-related macular degeneration. Science. 2005 Apr 15;308(5720):421-4; Hageman
GS, et al 4 common haplotype in the complement regulatory gene factor H (HF1/CFH)
predisposes individuals to age-related macular degeneration. Proc Natl Acad Sci U S A.
2005 May 17;102(20):7227-32; Haines JL, et al. Complement factor H variant increases
the risk of age-related macular degeneration. Science. 2005 Apr 15;308(5720):419-21;
Klein RJ, et al Complement factor H polymorphism in age-related macular degeneration.
Science. 2005 Apr 15;308(5720):385-9; Lau LI, et al. Association of the Y402H
polymorphism in complement factor H gene va neovascular age-related macular
degeneration in Chinese patients. Invest Ophthalmol Vis Sci. 2006 Aug;47(8):3242-6;
Simonelli F, et al. Polymorphism p.402Y>H in the complement factor H protein is a risk
Jactor for age related macular degeneration in an Italian population.Br J Ophthalmol.
2006 Sep;90(9):1142-5; va Zareparsi S, et al Strong association of the Y402H variant in
complement factor H at 1q32 with susceptibility to age-related macular degeneration.
Am J Hum Genet. 2005 Jul;77(1):149-53.), yéu t6 b6 thé B (complement factor B-CFB)
va bb thé C2 (Gold B, et al. Variation in Jactor B (BF) and complement component 2
(C2) genes is associated with age-related macular degeneration. Nat Genet. 2006
Apr;38(4):458-62 va Jakobsdottir J, et al. C2 va CFB genes inage-related maculopathy
va joint action with CFH va LOC387715 genes. PLoS One. 2008 May 21;3(5):¢2199), va
gin day nhét 1a v6i bd thé C3 (Despriet DD, et al Complement component C3 and risk of
age-related macular degeneration. Ophthalmology. 2009 Mar;116(3):474-480.e2; Maller
JB, et al Variation in complement factor 3 is associated with risk of age-related macular
degeneration. Nat Genet. 2007 Oct;39(10):1200-1 va Park KH, et al Complement
component 3 (C3) haplotypes and risk of advanced age-related macular degeneration.
Invest Ophthalmol Vis Sci. 2009 Jul;50(7):3386-93. Epub 2009 Feb 21.). Gop chung lai,
cac bién thé di truyén trong cac thanh phan CFH, CFB, va C3 cta con duong khong cd

dién c6 thé du doan két qué 14m sang & khoang gin 80% trudng hop.
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Hién nay, chua c6 liéu phép y hoc duge chitng minh d6i v6i AMD kho va nhiéu
bénh nhén bi mu chinh thirc do bi AMD tan mach mic du c6 liéu phap diéu tri hién nay
v6i céc chit khang VEGF ching han nhu Lucentis. Do do, ngudi ta mong mudn dua ra
céc chét didu tri bénh dé ngin ngira hogc didu tri bénh trung gian béi bd thé va dic biét 1a
dé diéu trj AMD.

Ban chit ky thuat ciia sing ché

Muc dich ctia sang ché 1a d& xuit hop chét diéu bién su hoat hoa yéu t6 B va/hodc
su truyén tin hiéu do yéu té B ctia hé thdng bd thé. Cac hop chit nay c6 thé dugc sir dung
in vitro hoidc in vivo @& didu bién (t6t hon 1a trc ché) hoat dong cua yéu t6 B trong nhiéu
treong hop khéc nhau.

Sang ché dé xuat hop chat didu bién, va tét hon 1a trc ché, sy hoat héa con dudng
b thé khong cb dién. Theo cac phuong 4n cu thé, sang ché dé xuit hop chét didu bién,
va tot hon 1a e ché, hoat dong cia yéu t6 B va/hodc hoat hoa con dudng bd thé trung
gian béi yéu t6 B. Cac chét didu bién yéu t& B nay tét hon 1a céc chét trc ché yéu tb B 4i
luc cao ma tre ché hoat tinh xuc tac ciia yéu t5 bd thé B, chéng han nhu yéu td B cta linh
trudng va dic biét 1a yéu t6 B cua nguoi.

Hop chat, hodc mudi hodc chat hd bién ctia né, cé cong thue (I):

@
trong do:
nla 0, 1 hoac 2;
R 1a hydro, C;-Cjalkyl, hodc hydroxyC;-C,alkyl;
R!'1a halogen, hydroxy, C;-Cgalkyl, C,-Cealkenyl, C3-Cgxycloalkyl, C;-Cealkoxy,
haloC;-Cgalkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C,-CgalkoxyC;-Cgalkyl,
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Ci-CealkoxyC;-Cgalkoxy, — Cs-CexycloalkylCi-Cgalkoxy, haloC;-Cgalkoxy, -
S(0),Ci-Cgalkyl, -CH,NHC(O)C;-C,alkyl hodc -OCH,C(O)R’,

plao, 1, hodc 2;

R’ 1a Ci-Cealkyl, C;-Cgalkoxy, hydroxyC;-Cgalkyl hodc halogen;

R’ 1a hydro, halogen, xyano, C;-Cjalkyl, haloC;-C,alkyl, -CH2C(O)R7, phenyl
hodc heteroaryl 5 hodc 6 canh ¢6 1, 2 hodc 3 nguyén t6 khac loai cia vong doc lap
dugc chon tr N, O hodc S, trong d6 phenyl hodc heteroaryl nay tiy y duoc thé
bf?lng 0, 1, hodc 2 nhém C;-Cjalkyl, va trong d6 alkyl va haloalkyl tiy y duge thé
bang 0 hoic 1 hydroxy;

R*1a phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hodc sdu canh ¢6 1, 2 hoic 3 nguyén t6 khéc loai cta vong doc 1ap dugce chon tir
N, O hodc S, va trong d6 phenyl hodc heteroaryl nay tiy y dugc thé bang R’ va
dugc thé tiép biang 0 hoic 1 phan tir thé duoc chon tur halogen, C,;-C,alkyl, C;-
Csjalkoxy, hydroxy C;-Cjalkyl, hydroxy, va xyanometyl;

R’ 1a -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C;-C,alkyl, -SO,NHC(O)C;-
Caalkyl, -SON(H)n(Ci-Cyalkyl)y.pm, -SO,C;-Cyalkyl, xyano, halogen, hydroxyC;-
Cjalkyl va heteroaryl 5 canh c¢6 1-4 nguyén tir vong 1a nito va ¢6 0 hoic 1 nguyén
tr vong 1a oxy hodc lvu huynh;

m 1a 0, 1, hoic 2;

W 1a O hodc C(R%,;

RS doc 1ap dwgce chon, mdi 14n xuét hién, tir nhém bao 26m hydro, hydroxy,
amino, mono- va di- C;-Cyalkylamino, C;-C,alkyl, hydroxyC,-C,alkyl, xyanoC;-
Caalkyl hodc C,-Cjalkoxy; hodc

C(R%),, duoc két hop véi nhau, tao ra vong cacbon spiro ¢6 3 dén 6 nguyén tir
vong;

R’ 1a hydroxy, C;-C,alkoxy, amino hodc mono- va di-C;-C,alkylamino;

R®1a hydroxy, C;-C,alkoxy, amino ho#c di vong no c6 5 dén 7 canh ¢6 1, 2, hodc
3 nguyén tir khéc loai ctia vong ddc 14p duge chon tir N, O hoic S; hoic

R® 13 mono- va di-C,-Cyalkylamino khéng duoc thé hoic duoc thé béng halogen,
hydroxy hoac C;-C,alkyl; va

R’l1a heteroaryl 5 canh ¢6 1 dén 4 nguyén tir vong 14 nito va 0 hodc 1 nguyén tu

vong 14 oxy hodc luu huynh, di vong nay tlly y dugc thé bang 0 dén 2 nhém Ci-Caalkyl.
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Hop chét theo sang ché trc ché hodc kim ham su khuéch dai cua hé théng bd thé do
hoat hoa C3 bat chép co ché hoat héa ban diu (bao gém vi du, hoat hoa theo con duong
cd dién, lectin hodc khéng cb dién).

Céc phwong 4n khac nhau theo sang ché dugc mo ta & ddy. Can ghi nhan ring céac
dAu hiéu da duoc xac dinh cu thé trong mbi phuong 4n c6 thé duge két hop véi cac dac
diém duoc xac dinh cu thé khac dé dwa ra cac phuong 4n khac nita.

Theo céc khia canh nhit dinh, cdc chit diéu bién yéu t6 B dugc dé xuit & day 1a
hop chét c6 cong thirc I va mudi va chét hd bién cua né:

Theo phwong 4n khéc, sang ché dé xuét dugc phdm chira lwong c6 hidu qua diéu
tri bénh ctia hop chat ¢ cong thire (I) hodic cac cong thirc phu clia né va mot hogc nhidu
chét mang duoc dung.

Theo phuong an khéc, sdng ché d& xuét tb hop, cu thé 1a tb hop dugc, chira lugng
c6 hiéu qua diéu tri bénh cua hop chét ¢6 cong thirc (I) hodc céc cong thirc phu ctia n6 va
mdt hodc nhiéu chit co hoat tinh diéu tri bénh b sung.

Sang ché con md ta phuong phap ngin ngira hodc didu tri bénh do b thé, phuong
phép nay bao gdm céc budc xac dinh bénh nhan c6 nhu cu diéu tri didu bién bd thé va
cho dung hop chit c¢6 cong thire (I) hodc cong thirc phu ciia nd. Bénh do bd thé bao gdm
céc bénh v& mit (bao gdm thodi hoa didm vang do tudi gia tan mach hoac giai doan sém
va teo dao té bao thu quang), cac bénh tu mién (bao gém bénh viém khép, bénh viém
khép dang thap), cac bénh duong ho hip, cac bénh tim mach.

CAc khia canh khéc theo sang ché dugc thao ludn sau day.
M5 ta chi tiét sang ché

Theo phuwong an thr nhat, séng ché d€ xuat hop chat c¢6 cong thirc I va mudi va
chét hd bién clia n6, ma dicu bién con dudng khoéng cd dién ciia hé thdng bd thé. Hop

chat c¢6 cong thirc I ¢ cau tric:
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4
N

@
trong do:

nla 0, 1 hodc 2;

R 1a hydro, C;-Cgalkyl, hodc hydroxyC-C,alkyl;

R'la halogen, hydroxy, C;-Cealkyl, C,-Cealkenyl, C;-Cgxycloalkyl, C;-Cgalkoxy,
haloC;-Cealkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C;-CealkoxyC,-Cgalkyl, C;-
CealkoxyC;-Cgalkoxy, C;-CgxycloalkylC;-Cgalkoxy, haloC,-Cgalkoxy, -S(0),C,-Cealkyl,
-CH,NHC(0)C;-C,alkyl hoic -OCH,C(O)R’,

plao, 1, hodc 2;

R%1a Ci-Cealkyl, Ci-Coalkoxy, hydroxyC,-Cgalkyl hodc halogen;

R? 13 hydro, halogen, xyano, C;-Cjalkyl, haloC;-Cyalkyl, -CH,C(O)R’, phenyl
hodc heteroaryl 5 hodc 6 canh c6 1, 2 hoic 3 nguyén td khac loai ctia vong doc 1ap dugc
chon tir N, O hodc S, trong d6 phenyl hodc heteroaryl nay tity y dwgc thé bang 0, 1, hodc
2 nhém C;-Cjalkyl, va trong d6 alkyl va haloalkyl tiy y duoc thé bang 0 hogc 1 hydroxy;

R* 1a phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hodc séu canh c6 1, 2 hodc 3 nguyén t6 khac loai ciia vong ddc 1ap dugce chon tir N, O
hodc S, va trong d6 phenyl hodc heteroaryl nay tity y dugc thé bang R® va dugc thé tiép
béng 0 hoic 1 phﬁn ttr thé duogc chon tr halogen, C;-Cyalkyl, C;-C,alkoxy, hydroxy C;-
Cjalkyl, hydroxy, va xyanometyl;

R’ 1a -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C,-Cjalkyl, -SO,NHC(O)C,-
Cqalkyl, -SO,N(H)n(Ci-Chalkyl)s.m, -SO,C;-Cyalkyl, xyano, halogen, hydroxyC,-C,alkyl
va heteroaryl 5 canh c6 1-4 nguyén tir vong 1 nito va c¢6 0 hodc 1 nguyén tir vong 1a oxy
hodc luu huynh;

mla 0, 1, hodc 2;

W 12 O hodic C(R®),;
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R® doc 1ap dugce chon, mdi 1an xudt hién, tir nhém bao gdm hydro, hydroxy,
amino, mono- va di- C;-Cgalkylamino, C;-Cyalkyl, hydroxyC,;-C,alkyl, xyanoC;-Cjalkyl
hodc C;-C,alkoxy; hodc

C(R%),, dugc két hop v6i nhau, tao ra vong cacbon spiro ¢6 3 dén 6 nguyén tir
vong;

R’ 1a hydroxy, C;-Cjalkoxy, amino hogc mono- va di-C;-C,alkylamino;

R® 1a hydroxy, C;-Csalkoxy, amino hodc di vong no c6 5 dén 7 canh ¢6 1, 2, hoic
3 nguyén tir khac loai ctia vong ddc 1ap dugc chon tir N, O hoic S; hodc

R® 12 mono- va di-C,-Csalkylamino khéng duoc thé hoic duoc thé bé‘mg halogen,
hydroxy hoac C;-C,alkyl; va

R’1a heteroaryl 5 canh c6 1 dén 4 nguyén tir vong 1a nito va 0 hodc 1 nguyén tir
vong 1a oxy hodc luu huynh, ma di vong nay tuy y dugc thé bing 0 dén 2 nhém C,-
C,alkyl.

Theo phuong 4n thtt hai, séng ché d& xuit hop chét, mudi ctia n6 va chit hd bién
clia né theo phuong 4n thir nhét, trong d6 n 1a 0 hoic 1. Trong céc hop chit cy thé theo
phuong an th hai, n 1a 1.

Theo phuong é4n thit ba, sang ché dé xuét hop chit, mudi ctia né va chét hd bién
clia né theo phuwong 4n thir nhit hodc phuwong 4an thir hai trong d6 W 1a CHR® hogc
C(CH;)R®.

Theo phuong 4n thi tu, sing ché dé xuit hop chéit, mudi ciia n6 va chat hd bién
clia n6 theo phuong an bit ky trong sb cac phuong 4n tir 1 dén 3 trong d6 R! 1a C;-
C,alkyl, C;-Cyalkoxy, hodc xyclopropyl.

Theo phuong én thir nim, sang ché dé xuét hop chit, mudi ciia n6 va chét hd bién
clia né theo phuong 4n bit ky trong sb cac phuong 4n tir 1 dén 4 trong d6 R? 1a C,-
Cjalkyl. Trong cac hop chét cu thé theo phuong an tht nam, R” 13 metyl.

Theo phuong 4n tht su, sang ché dé xuét hop chét, mubi cuia n6 va chit hd bién
clia né theo phwong 4n bét ky trong sb cac phuong 4n tir 1 dén 5 trong d6 R® 1a hydro,
halogen hodc C;-Cjalkyl. Trong cac hop chét cu thé theo phuong 4n thi sau, R? 13 hydro
hodc R 1a clo hodc bromo hodc R® 1a metyl. Trong céac hop chét cu thé khéc theo phuong
an thtr sau, R? 13 hydro.

Theo phwong 4n thit bay, sang ché d& xuit hop chit, mudi ciia né va chit hd bién

clia n6 theo phurong 4n bét ky trong sb cac phuong 4n tir 1 dén 6 trong d6 R® 1a hydro.
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Theo phuong 4n thit tdm, sang ché dé xuét hop chit, mudi ctia né va chit hd bién
clia n6 theo phuong 4n bit ky trong sb cac phuong 4n tir 1 dén 7 trong d6 hop chit nay
c6 cong thirc (IIa) hodc (IIb):

R* R® Me
\’j/ R? R®
N
R3
R1

R3
J R
’ J
H N
R2 H
(Ila) hodc R?2 (IIb).

Cac hop chat dugc vu tién nhét dinh theo phuong 4n thir tim bao gdm hop chét c6
cong thure (IIc) (I1d) hodc (Ile):

Me
4 =

R, RS R, = 4R°
O’ U

N
R3 R3
R! R!
N
H
R2

(Ilc)  hodc R? (IId) hoic

IZ\

R? (ITe)
Theo phuong 4n thir chin, sang ché dé xuét hop chét, mudi clia né va chit hd bién

clia n6 theo phuong 4n bét ky trong s6 cac phuong 4n tir 1 dén 8 trong d6 hop chit nay
c6 cong thirc (Illa) hodc (IIIb):

-10-
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R5
/ R5
/
X A R6 Me 6
X A R
N
RS N
R1 R3
/ R’
g /
H N
R2 H
RZ

(IITa) hodc (IIb)

Trong d6 X 1a N hodc CH.
Céc hop chit duoc vu tién nhét dinh theo phuong 4n thir chin bao gdm hop chét
c6 cong thuc (IIlc), (ITId) hoac (I1le):
R? R3
zZ zZ
| | me
X""m, R® X", =R
R? R?
R1 R1
N N
H H
R? (ITfc)  hodc
R

N

(I11d)

hoac

R? (I1le).
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Theo phuong 4n thir mudi, sang ché dé& xuit hop chét, mudi cua n6 va chit hd
bién ctia n6 theo phuong an bit ky trong sb cac phuong an tir 1 dén 8 trong d6 R* 1a
pyridin-3-yl dugc thé & vi tri para so v6i vong piperidin bing R’.

Theo phuong 4n thir mudi mot, sang ché dé xuit hop chét, mubi ctia n6 va chat hd
bién ctia n6 theo phuong 4n bit ky trong sb cac phuong an tir 1 dén 8 trong d6 R* 1a
phenyl duoc thé & vi tri para so v6i vong piperidin bang R’ va tily ¥ dugc thé bang flo,
metoxy, hydroxymetyl hodc hydroxy.

Theo phuong 4n thir mudi hai, sang ché dé xuat hop chét, mudi ciia n6 va chét hd
bién ctia n6 theo phuong an bt ky trong s6 cac phuong 4n tir 1 dén 8 trong d6 R* 1a
phenyl dugc thé & vi tri para so v6i vong piperidin bang R°.

Theo phuong 4n thtr mudi ba, sang ché dé xuét hop chét, mubi cia n6 va chit hd
bién ctia n6 theo phwong an bét ky trong s céac phuong 4n tir 1 dén 8 trong d6 cong thue
(IVa) hoac (IVb):

R® Me
R5 RG

R3 N
/ R’
" /
H N
RZ H
(IVa) hodc R? (IVb).
Céc hop chat duoc wu tién nhét dinh cta phuong én tht mudi ba bao gém hop
chét ¢6 cong thirc (IVc), (IVd) hodc (IVe):
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R1
N
H
R? (IVc) hoic
R5/© //” ,, \\\\\Rs
N
R3
R1
N
H
R? (IVe).

(IVd) hoac.

Theo phurong 4n thir mudi bon, sang ché d€ xuat hop chat, mudi ctia né va chéat hd

bién clia n6 theo phuong an bat ky trong sb cac phwong 4n tir 1 dén 13 trong d6 R’ 1a

CO,H, CO,NH,, SO,NH, hogc tetrazolyl.

Theo phurong 4n thir mudi lam, sang ché d€ xuat hgp chat, mudi ctia né va chat hd

bién ciia né theo phuong an 1 trong d6 hop chit duoc chon tir nhém bao gbm:

1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol;

4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;

5,7-dimetyl-4-((2-phenylpiperidin-1-yl)metyl)-1H-indol;

1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol;

4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;

3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;

4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;

3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;

4-((2-(4-flophenyl)-4-metoxypiperidin-1-yl)metyl)-5,7-dimetyl- 1 H-indol;

(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-2-yl)metanol;
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(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
5,7-dimetyl-4-((2-(4-(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1H-indol;
4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1 H-indol;
1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin;
4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzamit;
4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzamit;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-hydroxypiperidin-2-yl)benzoic;

axit 4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

metyl 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat;

axit 4-(1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-y1)-2-flobenzoic;
axit 4-(1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)pyrolidin-2-yl)benzoic;

axit 5-(1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)picolinic;

axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metoxybenzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
5-metoxy-7-metyl-4-((2-(pyridin-4-yl)piperidin-1-yl)metyl)-1H-indol;
5-metoxy-7-metyl-4-((2-(pyridin-3-yl)piperidin-1-yl)metyl)-1H-indol;

axit 3-flo-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-(4-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)morpholin-3-yl)benzoic;

axit 6-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)nicotinic;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-propoxypiperidin-2-yl)benzoic;
axit 4-(4-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metylbenzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-5-metylpiperidin-2-yl)benzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-etylpiperidin-2-yl)benzoic;

axit 2-(4-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit 2-(3-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit 5-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)picolinic;

axit 2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-carboxylic;
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axit 2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-4-metylthiazol-5-
carboxylic;

axit 3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)azepan-2-yl)benzoic;
4-((2-(4-(1H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol;
4-((2-(4-(1H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1 H-indol;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-1-naphtoic;

axit 1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1 H-indol-4-yl)etyl)piperidin-2-yl)benzoic;
axit 2-metoxy-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
2-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-yl)benzoic;

axit 4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 5-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic;
4-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzonitril;

axit 4-(1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-((4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;

axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic;
axit 4-(1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;
axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;
axit 4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;

axit 4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
1-((5,7-dimetyl-1H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin;
(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanamin;
(4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
4-((2-(3-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl- 1 H-indol;
3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
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(3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;

(4-((2-(4-(1H-tetrazol-5-yl)phenyl)-4-etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1 H-

indol;

4-(4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-

(metylsulfonyl)benzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-

metylbenzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N,N-

dimetylbenzamit;

(4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)phenyl)(morpholino)metanon;

N-(2-hydroxyetyl)-4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)benzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-(2-

metoxyetyl)benzamit;

N-((4-(1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)phenyl)sulfonyl)axetamit;

axit 4-(6-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-6-azaspiro[2,5]octan-5-yl)benzoic;

axit 4-etyl-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

etyl 4-((28,4R)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-

yl)benzoat; etyl 4-((28,4S)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-

yl)metyl)piperidin-2-yl)benzoat va mudi, chit déng phan 1ap thé va chét hd bién coa no.
Theo phuong 4n thtr mudi séu, séng ché d& xudt hop chét, mudi cia né va chét hd

bién cia n6 theo phuong 4n 1 trong d6 hop chit dugc chon tir nhém bao gbm:

(-)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit ddng phan khong

d6i quang-2);

(#)-4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol (ch4t ddng phan

khoéng d6i quang-1);

(-)-4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol (chit ddng phéan

khéng dbi quang-2);

(£)-5,7-dimetyl-4-((2-phenylpiperidin-1-yl)metyl)-1H-indol;
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(+)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol (chit ddng
phéan khéng d6i quang-1);
(+)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol  (chit ddng
phéan khong dbi quang-2);
(£)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
(#)-3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
(£)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;
(£)-3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;
(*)-4-((2-(4-flophenyl)-4-metoxypiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;
(*)-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-2-yl)metanol;
(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
(%)-5,7-dimetyl-4-((2-(4-(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1H-indol;
(£)-4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin- 1-yl)metyl)-5,7-dimetyl-1H-indol;
(+)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (chit dong phéan
khong d6i quang-1 );-

(+)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (chat ddng phén
khong dbi quang-2);

(£)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
(£)-4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
(F)-4-(rel-(2S,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzamit;
(#)-4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzamit (chét dong phén khong dbi quang don nhét);

axit (£)-4-(rel-(2S,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-hydroxypiperidin-2-
yl)benzoic;

axit (£)-4-(rel-(2S,4R)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-hydroxypiperidin-2-
yl)benzoic;

axit (£)-4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

(£)-metyl 4-(rel-(28,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoat;

(£)-metyl 4-(rel-(2S,4R)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoat;
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axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-2-
flobenzoic;

axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (+)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)pyrolidin-2-yl)benzoic;

axit (-)-(5)-5-(1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)picolinic;
axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-
metoxybenzoic;

axit (-)-(S)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
(£)-5-metoxy-7-metyl-4-((2-(pyridin-4-yl)piperidin-1-yl)metyl)-1 H-indol;
(%)-5-metoxy-7-metyl-4-((2-(pyridin-3-yl)piperidin-1-yl)metyl)-1H-indol;

axit (+)-(S)-3-flo-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (-)-(R)-4-(4-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)morpholin-3-yl)benzoic;

axit (-)-(8)-6-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)nicotinic;

axit  (-)-4-((25,4S)-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-propoxypiperidin-2-
yl)benzoic;

axit  (-)-4-((25,4S)-4-hydroxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit (+)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metylbenzoic;
axit  (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-5-metylpiperidin-2-yl)benzoic
(chét ddng phan khong dbi quang don nhét);

axit (+)-4-(rel-(25,4R)-4-etyl-1-(axit (5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-
2-yl)benzoic;

axit (+)-2-(4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit (+)-2-(3-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit (£)-5-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)picolinic;

axit (£)-2-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-
carboxylic;

axit (&)-2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-4-metylthiazol-5-
carboxylic;

axit (+)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)azepan-2-yl)benzoic;
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(-)-(8)-4-((2-(4-(1H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1 H-
indol;

(-)-(8)-4-((2-(4-(1H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl- 1 H-
indol;

axit (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-1-naphtoic;

axit 4-((28)-1-(2,2,2-triflo-1-(5-metoxy-7-metyl- 1 H-indol-4-yl)etyl)piperidin-2-
yl)benzoic (chit ddng phan khong dbi quang-1);

axit (£)-2-metoxy-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (£)-4-(6-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-6-azaspiro[2,5]octan-5-
yl)benzoic;

axit (£)-4-(rel-(2S,4S)-4-etyl-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;
(£)-2-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril (chét
dong phéan khong d6i quang-1);

axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoic;

axit (-)-4-((2R,4S)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoic;

axit  (+)-4-((2R,4R)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit (-)-4-((25,4S)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit  (-)-5-(rel-(25,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)picolinic;

axit  (+)-5-(rel-(25,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)picolinic;

axit (+)-4-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-
yl)benzoic;

axit (-)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-
yl)benzoic;

(-)-4-(rel-(2S,45)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)benzonitril;
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(+)-4-(rel-(2S,45)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzamit;

axit (+)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (-)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (+)-4-((2S.45)-(4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl))benzoic;

axit (-)-4-((2R,4R)-(4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-

yl))benzoic;

axit (+)-4-(rel-(2S,4S5)-1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic;

axit (-)-4-(rel-(25,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic;

axit (+)-4-(rel-(28,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yl)benzoic;

axit (-)-4-(rel-(25,45)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yl)benzoic;

axit (-)-4-(rel-(2S,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)Benzoic;

axit (+)-4-(rel-(2S,485)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoic;

axit (+)-4-(rel-(285,45)-1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-

etoxypiperidin-2-yl)benzoic;

axit (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-
2-yl)benzoic;

axit (£)-4-(5-metoxy-1-((5-metoxy-7-metyl- 1H—indol-4-yl)metyl)piperidin-Z-yl)Benzoic
(chét ddng phan khong dbi quang-1);

(£)-4-(5-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit
(chét ddng phan khong dbéi quang-1);

axit (+)-4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét ddng phan khong dbi quang-2);

axit (+)-4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét ddng phan khong dbi quang-1);
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axit (£)-4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét ddng phan khong déi quang-2);
(£)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin-(chit ddng
phén khong ddi quang-1);
(#)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin (chit ddng
phén khéng dbi quang-2);
(£)-(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl ) metanamin;
(4-((25,4S5)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)metanol;
(£)-4-((2-(3-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl- 1 H-indol;
(£)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;

(#)- (3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
(+)-(4-(rel-(2S,48)-(2-(4-(1 H-tetrazol-5-yl)phenyl)-4-etoxypiperidin-1 -yDmetyl)-5-
metoxy-7-metyl-1H-indol,

(+)-4-((25,45)-4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-y1)-N-
(metylsulfonyl)benzamit;
4-((25,45)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-
metylbenzamit;
4-((2S,45)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N,N-
dimetylbenzamit;
(4-((25,4S5)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)(morpholino)metanon;
N-(2-hydroxyetyl)-4-((2S,45)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yD)metyl)piperidin-2-yl)benzamit;

4-((25.,45)-4-metoxy- 1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-(2-
metoxyetyl)benzamit;
(£)-N-((4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yD)phenyl)sulfonyl)axetamit;

etyl 4-((28,4R)-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoat; etyl 4-((2S,4S)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-

yl)metyl)piperidin-2-yl)benzoat va mubi, chit ddng phan 1ap thé va chit hd bién cia né.
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Theo phuong an khac, sang ché dé& xuit dugc phdm chira mdt hodc nhidu chit
mang dugce dung va luong c¢d hi¢u qua diéu tri bénh cia hop chit c6 cong thirc bét ky
trong s6 cac cong thirc I, II, III hodc IV, hoic cong thirc phu cia no.

Theo phuong 4n khac, sang ché dé xuét td hop, cu thé 1a td hop dugce chira lugng
c6 hidu qua diéu tri bénh cta hop chét c6 cong thirc bat ky trong sb cac cong thire 1, 11,
III hodc IV hodc cong thirc phu ctia né.

Sang ché md ta phuong phap didu bién hoat dong ctia con dudng bd thé khong cd
dién cho ddi twong, trong d6 phwong phap niy bao gdm viéc cho dbi tugng nay dung
lwgng c6 higu qua diéu tri ciia hop chit c6 cong thirc bat k¥ trong sb cac cong thac 1, 11,
IIT hodc IV, hodc cong thirc phu cia no.

Sang ché mod ta phuong phap didu tri bénh hodc rdi loan cho dbi twgng do su hoat
hoa bd thé, cu thé 1a do su hoat hoa cia con duong bd thé khong cb dién, trong d6
phuong phap ndy bao gdm viéc cho dbi trong nay ding lugng c6 hidu qua didu tri cia
hop chét ¢ cong thirc bat ky trong sb cac cong thuc L, 11, 111, IV, hoic cong thirc phu cua
no.

Sang ché mé ta phuong phéap didu tri bénh thoai héa didm vang do tudi gia cho dbi
tuong, trong d6 phuong phap nay bao gém viéc cho dbi tuong nay dung lugng co6 hi¢u
qua diéu tri cia hop chit ¢6 cong thirc bat ky trong sd cac cong thire I, 11, 111, IV, hodc
cong thirc phu cda no.

Theokhﬁlcmﬂ1kha;séngchérnétécéngthﬁcbétkyUOngsécéccéngth&cI,H,
111, IV, hodc cong thirc phu ciia n6 dé ding trong diéu ché chit thudc va cu thé hon 1a dé
dung trong bao ché chét thubc dé didu tri bénh hoic rdi loan & ddi tuong do su hoat hoa
bd thé hoic su hoat héa cia con duong bd thé khong ¢ dién. Theo cac khia canh nhét
dinh khéc, sang ché mé ta hop chit c6 cong thirc bat ky trong sd cac cong thirc I, 11, 111,
IV, hodc cong thirc phu cta no dé diéu tri bénh thoai héa diém vang do tudi gia.

Theo mdt phuong an, sang ché dé xuit to hop, cu thé 1a tb hgp dugc, chtra lugng
c6 hiéu qua diéu tri bénh ciia hop chit c6 cong thirc (1), (Ia) hodc cac cong thirc phu cta
né hoic hop chét bat ky trong sé cac hop chit dugce boc 16 cu thé theo sang ché va mot
hoic nhiéu chat ¢6 hoat tinh diéu tri bénh (tt hon néu chon tir cac chit duoc liét ké sau

day).
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Véi myc dich dién gidi sang ché, cac dinh nghia sau dugc ap dung va & ngit canh
thich hop bét ky, cac thuat nglt dugc st dung & dang s it cling s€ bao g(“)m dang sb nhiéu
va nguoc lai.

Nhu st dung & ddy, thuét ngit “alkyl” dé cap dén gbc hydrocacbon no hoan toan
khong phan nhénh hoic phan nhanh c6 dén 20 nguyén tir cacbon. Trir khi duoc quy dinh
khac, alkyl d& cép dén cac gbc hydrocacbon c¢6 1 dén 16 nguyén tir cacbon, 1 dén 10
nguyén tir cacbon, 1 dén 7 nguyén tir cacbon, hodc 1 dén 4 nguyén tr cacbon. Vi du dai
dién cho alkyl bao gdm, nhung khong chi gi6i han &, metyl, etyl, n-propyl, iso-propyl, n-
butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-
metylhexyl, 2,2- dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-octyl, n-nonyl, n-dexyl va
turong tu.

Nhu st dung & day, thuat ngit “alkylen” dé cdp dén nhém alkyl héa tri hai nhu
dugc xéc dinh trén day ma c6 1 dén 20 nguyén tir cacbon. N6 bao gdém 1 dén 20 nguyén
tir cacbon, trir khi dugc quy dinh khéc, alkylen dé cap dén cac gbc co 1 dén 16 nguyén tr
cacbon, 1 dén 10 nguyén tir cacbon, 1 dén 7 nguyén tir cacbon, hogc 1 dén 4 nguyén tir
cacbon. Vi du dai dién cho alkylen bao gém, nhung khong chi gigi han &, metylen,
etylen, n-propylen, iso-propylen, n-butylen, sec-butylen, iso-butylen, tert-butylen, n-
pentylen, isopentylen, neopentylen, n-hexylen, 3-metylhexylen, 2,2- dimetylpentylen,
2,3-dimetylpentylen, n-heptylen, n-octylen, n-nonylen, n-dexylen va twong tu. v

Nhu str dung & day, thuat ngit “haloalkyl” d& cap dén alkyl nhu dugc x4c dinh &
dy, ma dugc thé bing mot hodc nhiéu nhém halo nhu duge x4c dinh & dy. Haloalkyl
nay c6 thé 1a monohaloalkyl (alkyl chira mét nhém halo), dihaloalkyl (alkyl chira hai
nhom halo) hodc polyhaloalkyl (alkyl chira nhidu nhém halo) bao gdém perhaloalkyl.
Monohaloalkyl c6 thé c6 mét iodo, bromo, clo hogc flo bén trong nhém alkyl. Cac nhom
dihaloalky va polyhaloalkyl c6 thé c6 hai hodc nhiéu nguyén tir halo gidng nhau hodc két
hop ctia nhom halo bén trong alkyl nay. Pic trung 1a polyhaloalkyl nay chira 1én t6i 2,
hodc 3, hodc 4, hodc 6, hodc 8, hodc 10, hodc 12 nhém halo. Cac vi du khéong gidi han
d6i voi haloalkyl bao gém flometyl, diflometyl, triflometyl, clometyl, diclometyl,
triclometyl, pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl, difloetyl,
diflopropyl, dicloetyl va diclopropyl. Perhaloalkyl dé& cap dén alkyl ma c6 tAt ca sb
nguyén tit hydro dugc thay thé bang nguyén tir halo.
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Thuat ngit "aryl" dé cip dén nhom hydrocacbon vong thom c6 6-20 nguyén tir
cacbon trong thanh phan vong. Pic trung 13, aryl 1a aryl mot vong, aryl hai vong hodc
aryl ba vong c6 6-20 nguyén tir cacbon.

Hon nita, thuét ngit "aryl” nhu st dung & day, dé cap dén phan tir thé vong thom
ma c6 thé 13 hé thdng vong thom duy nhét, hodc nhidu vong thom duge ngung tu véi
nhau.

Céc vi du khong gii han bao gdm phenyl, naphtyl hodc tetrahydronaphtyl, mbi
trong sd ching c6 thé tiy y duoc thé bang 1-4 phén tir thé, ching han nhu alkyl,
triflometyl, xycloalkyl, halogen, hydroxy, alkoxy, axyl, alkyl-C(0O)-O-, aryl-O-,
heteroaryl-O-, amino, thiol, alkyl-S-, aryl-S-, nitro, xyano, carboxy, alkyl-O-C(O)-,
carbamoyl, alkyl-S(O)-, sulfonyl, sulfonamido, phenyl, va heteroxyclyl.

Nhu str dung & day, thuat ngit “alkoxy” dé cap dén alkyl-O-, trong do alkyl duoc
xéac dinh trén day. Vi du dai dién cho alkoxy bao gém, nhung khéng chi gi6i han 6,
metoxy, etoxXy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy,
xyclopropyloxy-, xyclohexyloxy- va tuong ty. Pic trung 13, cdc nhém alkoxy c¢6 khoang
1-7, t6t hon néu c6 khoang 1-4 cacbon.

Nhu sir dung & ddy, thudt ngit “heteroxyclyl” hodc “heteroxyclo” dé cap dén hé
théng vong hoic vong khong phai vong thom no hodc khong no, vi du, hé théng vong
mdt vong ¢6 4, 5, 6, hoac 7 canh, hé théng vong hai vong ¢6 7, 8, 9, 10, 11, hodc 12 canh
hodc h¢ théng vong ba vong c6 10, 11, 12, 13, 14, hodc 15 canh va chira it nhit mot
nguyén tir khic loai dugc chon tir O, S va N, trong d6 N va S nay ciing tlly ¥ ¢6 thé dugc
oxi héa dén cic trang thai oxi héa khac nhau. Nhém di vong nay cé thé dugce gin véi
nguyén tir khac loai hodc nguyén tir cacbon. Heteroxyclyl nay c6 thé bao gdm cac vong
duoge tao tao cau hoic dugc ngung tu cling nhu cac vong spiroxyclic. Cac vi du vé vong
di vong bao gé)m tetrahydrofuran (THF), dihydrofuran, 1, 4-dioxan, morpholin, 1,4-
dithian, piperazin, piperidin, 1,3-dioxolan, imidazolidin, imidazolin, pyrolin, pyrolidin,
tetrahydropyran, dihydropyran, oxathiolan, dithiolan, 1,3-dioxan, 1,3-dithian, oxathian,
thiomorpholin, va tuong tu.

Thuat ngit “heteroxyclyl” con dé cap dén cac nhom vong di vong nhu duge xac
dinh & day duoc thé béng 1 dén 5 phr:in tr thé doc 1ap dugc chon tir nhém bao gff)m cac
phén tir thé sau:

(a)  alkyl;
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(b)  hydroxy (hodc hydroxy dugc bao vé);
(c)  halo;

(d)  oxo, c6 nghia la, =0O;

(e)  amino, alkylamino ho#c dialkylamino;
(H)  alkoxy;

(g) xycloalkyl;

(h)  carboxyl;

(1) heteroxyclooxy, trong dé heteroxyclooxy chi nhém di vong lién két qua

) alkyl-O-C(O)-;

(k)  mercapto;

) nitro;

(m) xyano;

(n)  sulfamoyl hoic sulfonamido;
(o) aryl;

(p) alkyl-C(O)-O-;

(@ aryl-C(0)-O-;

(r)  aryl-S-
(s)  aryloxy;
(t)  alkyl-S-;

(u)  formyl, c6 nghia la, HC(O)-;

(v)  carbamoyl,

(w) aryl-alkyl-; va

(x)  aryl dugc thé bing alkyl, xycloalkyl, alkoxy, hydroxy, amino, alkyl-C(O)-
NH-, alkylamino, dialkylamino ho#c halogen. |

Nhu st dung & déy, thuat ngit "xycloalkyl" d& cap dén nhém hydrocacbon mét
vong, hai vong hodc ba vong no hodc khong no cé 3-12 nguyén tir cacbon. Trir khi dugc
quy dinh khdc, xycloalkyl dé cap dén nhoém hydrocacbon dang vong co tir 3 dén 9
nguyén tr vong 1a cacbon hoc tir 3 dén 7 nguyén tir vong 1a cacbon, mdi trong s ching
o thé tuy y dugc thé béng mot, hodc hai, hoic ba, hodc nhiéu phén tr thé doc 1ap dugc
chon tir nhém bao gdm alkyl, halo, oxo, hydroxy, alkoxy, alkyl-C(O)-, axylamino,
carbamoyl, alkyl-NH-, (alkyl),N-, thiol, alkyl-S-, nitro, xyano, carboxy, alkyl-O-C(O)-,
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sulfonyl, sulfonamido, sulfamoyl, va heteroxyclyl. Vi du dién hinh cho nhém
hydrocacbon mét vong bao gdm, nhung khong chi gi6i han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclopentenyl, xyclohexyl va xyclohexenyl va twong tu. Nhém
hydrocacbon hai vong lam vi du dai dién bao gém bornyl, indyl, hexahydroindyl,
tetrahydronaphtyl, ~ decahydronaphtyl, = bixyclo[2,1.1Thexyl,  bixyclo[2.2,1]heptyl,
bixyclo[2.2,1]heptenyl, 6,6-dimetylbixyclo[3,1.1]heptyl, 2,6,6-
trimetylbixyclo[3,1.1]heptyl, bixyclo[2.2.2]octyl va twong tu. Nhém hydrocacbon ba
vong lam vi du dién hinh bao gdm adamantyl va tuong tu.

Nhu st dung & ddy, thuit ngit "heteroaryl" d& cip dén hé théng vong thom mot
vong hodc hai vong ho#ic ba vong ¢ 5-14 canh, c¢6 1 dén 8 nguyén tir khac loai duoc
chon tir N, O hoic S. Pién hinh 14, heteroaryl nay 1a hé vong c6 5-10 canh (vi du, vong
mot vong ¢6 5-7 canh hodc vong hai vong c6 8-10 canh) hoic hé théng vong ¢6 5-7 canh.
Céc nhém heteroaryl dién hinh bao gém 2- hodc 3-thienyl, 2- hodc 3-furyl, 2- hoic 3-
pyrolyl, 2, 4, hodc 5-imidazolyl, 3-, 4, hodc 5- pyrazolyl, 2, 4, hodc 5-thiazolyl, 3-, 4,
hodc 5-isothiazolyl, 2, 4, hodc 5-oxazolyl, 3-, 4, hodc 5-isoxazolyl, 3- hoic 5-1,2,4-
triazolyl, 4- hodc 5-1,2, 3-triazolyl, tetrazolyl, 2, 3-, hodc 4-pyridyl, 3- hoic 4-
pyridazinyl, 3-, 4, hodc 5-pyrazinyl, 2-pyrazinyl, va 2, 4, hodc 5-pyrimidinyl.

Thuat ngit “heteroaryl” ciing dé cap dén nhom trong d6 vong di vong thom dugc
ngung tu v6i mot hodc nhidu vong aryl, vong xycloaliphatic, hodc vong heteroxyclyl,
trong d6 gbc hodc diém gin 1a trén vong di vong thom nay. Céc vi du khong gii han bao
gém 1-,2, 3-, 5-, 6-, 7-, hodc 8- indolizinyl, 1-, 3-, 4, 5-, 6-, hodc 7-isoindolyl, 2, 3-, 4, 5-
, 6-, hodc 7-indolyl, 2, 3-, 4, 5-, 6-, hodc 7-indazolyl, 2, 4, 5-, 6-, 7-, hodc 8- purinyl, 1-,
2, 3-, 4, 6-, 7-, 8-, hodc 9-quinolizinyl, 2, 3-, 4, 5-, 6-, 7-, hodc 8-quinoliyl, 1-, 3-, 4, 5-,
6-, 7-, hodc 8-isoquinoliyl, 1-, 4, 5-, 6-, 7-, hodc 8-phtalazinyl, 2, 3-, 4, 5-, hoic 6-
naphtyridinyl, 2, 3-, 5-, 6-, 7-, hodc 8-quinazolinyl, 3-, 4, 5-, 6-, 7-, hodc 8-cinnolinyl, 2,
4, 6-, hodc 7-pteridinyl, 1-, 2, 3-, 4, 5-, 6-, 7-, hodc 8-4aH carbazolyl, 1-, 2, 3-, 4, 5-, 6-,
7-, hodc 8-carbzaolylcarbazolyl, 1-, 3-, 4, 5-, 6-, 7-, 8-, hodc 9-carbolinyl, 1-, 2, 3-, 4, 6-,
7-, 8-, 9-, hodc 10-phenanthridinyl, 1-, 2, 3-, 4, 5-, 6-, 7-, 8-, hodc 9-acridinyl, 1-, 2, 4, 5-,
6-, 7-, 8-, hodc 9-perimidinyl, 2, 3-, 4, 5-, 6-, 8-, 9-, hodc 10-phenathrolinyl, 1-, 2, 3-, 4, 6-,
7-, 8-, hodc 9-phenazinyl, 1-, 2, 3-, 4, 6-, 7-, 8-, 9-, hodc 10-phenothiazinyl, 1-, 2, 3-, 4,
6-, 7-, 8-, 9-, hodc 10-phenoxazinyl, 2, 3-, 4, 5-, 6-, hoic 1-, 3-, 4, 5-, 6-, 7-, 8-, 9-, hoic
10- benzisoqinolinyl, 2, 3-, 4, hodc thieno[2,3-b]furanyl, 2, 3-, 5-, 6-, 7-, 8-, 9-, 10 -, hoic
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11-7H-pyrazino[2,3-c]carbazolyl,2, 3-, 5-, 6-, hodc 7-2H- furo[3,2-b]-pyranyl, 2, 3-, 4, 5-
, 7-, hodc 8-5H-pyrido[2,3-d]-0-oxazinyl, 1-, 3-, hodc 5-1H-pyrazolo[4,3-d]-oxazolyl, 2,
4, hodc 54H-imidazo[4,5-d] thiazolyl, 3-, 5-, hodc 8-pyrazino[2,3-d]pyridazinyl, 2, 3-, 5-,
hodc 6- imidazo[2,1-b] thiazolyl, 1-, 3-, 6-, 7-, 8-, hodc 9-furo[3,4-c]cinnolinyl, 1-, 2, 3-,
4, 5-, 6-, 8-, 9-, 10, hodc 11-4H-pyrido[2,3-c]carbazolyl, 2, 3-, 6-, hodc 7-imidazo[1,2-
b][1,2,4]triazinyl, 7-benzo[b]thienyl, 2, 4, 5-, 6-, hodc 7-benzoxazolyl, 2, 4, 5-, 6-, hoic
7-benzimidazolyl, 2, 4, 4, 5-, 6-, hodc 7-benzothiazolyl, 1-, 2, 4, 5-, 6-, 7-, 8-, hoic 9-
benzoxapinyl, 2, 4, 5-, 6-, 7-, hodc 8-benzoxazinyl, 1-, 2, 3-, 5-, 6-, 7-, 8-, 9-, 10-, hoic
11-1H-pyrolo[1,2-b][2]benzazapinyl. C4c nhom heteroaryl dung hop dic trung bao gdm,
nhung khong chi giéi han 6, 2, 3-, 4, 5-, 6-, 7-, hodc 8-quinolinyl, 1-, 3-, 4, 5-, 6-, 7-,
hodc 8-isoquinolinyl, 2, 3-, 4, 5-, 6-, hodc 7-indolyl, 2, 3-, 4, 5-, 6-, hoic 7-
benzo[b]thienyl, 2, 4, 5-, 6-, hodc 7-benzoxazolyl, 2, 4, 5-, 6-, hodc 7-benzimidazolyl, va
2,4, 5-, 6-, hodc 7-benzothiazolyl.

Nhém heteroaryl ¢6 thé duoc thé bang 1 dén 5 phan tir thé doc lap dugc chon tir

nhom bao gom céc phan tir the sau:

(a) alkyl;
(b)  hydroxy (hodc hydroxy dugc bao vé);
(c)  halo;

(d)  oxo, c6 nghia la, =0;

(¢)  amino, alkylamino ho#c dialkylamino;

()  alkoxy;

(g) xycloalkyl;

(h)  carboxyl;

) heteroxyclooxy, trong d6 heteroxyclooxy chi nhém di vong lién két qua
ciu oxy;

) alkyl-O-C(O)-;

(k)  mercapto;

) nitro;

(m) xyano;

(n)  sulfamoyl hoac sulfonamido;

(0) aryl

(p) alkyl-C(O)-O-;
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aryl-C(O)-O-;

aryl-S-;

aryloxy;

alkyl-S-;

formyl, c6 nghia 1a, HC(O)-;

carbamoyl;

aryl-alkyl-; va

aryl dugc thé bang alkyl, xycloalkyl, alkoxy, hydroxy, amino, alkyl-C(O)-

NH-, alkylamino, dialkylamino hodc halogen.

Nhu str dung & day, thuat ngit “halogen” hoac “halo” dé cap dén flo, clo, bromo,

va iodo.

Nhu sir dung & déy, thuat ngit “tlly y dugc thé” trir khi dwoc xac dinh khac dé cap

dén nhom ma khoéng duoc thé hodc dugc thé b?lng mét hodc nhibu, dic trung la 1, 2, 3

hoic 4, phan tir thé khong phai hydro thich hop, mdi trong s6 chung ddc 14p duge chon

tir nh6m bao gdém:

(a)
(b)
(©)
(d)
(e)
®
(2)
(h)
@
cau oxy;
@
(k)
@
(m)
(n)
(0)

alkyl;

hydroxy (hodc hydroxy dugc bao vé);
halo;

0x0, c6 nghia I3, =0,

amino, alkylamino hodc dialkylamino;
alkoxy;

xycloalkyl;

carboxyl;

heteroxyclooxy, trong d6 heteroxyclooxy chi nhém di vong lién két qua

alkyl-O-C(O)-;

mercapto;

nitro;

Xyano;

sulfamoyl hodc sulfonamido;

aryl;
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(p) alkyl-C(O)-O-;

(@  aryl-C(0)-O-;

(r)  aryl-S-;

(s)  aryloxy;

(t) alkyl-S-;

(u)  formyl, c6 nghia 1a, HC(O)-;

(v)  carbamoyl;

(w) aryl-alkyl-; va

(x)  aryl dugc thé bing alkyl, xycloalkyl, alkoxy, hydroxy, amino, alkyl-C(O)-
NH-, alkylamino, dialkylamino hodc halogen.

Nhu st dung & day, thut ngit “chat ddng phan” dé cap dén cac hop chét khac
nhau ¢6 ciing cong thirc phan tir nhung khac nhau & su sip xép va cdu hinh cia céc
nguyén tir. Cling dugce sir dung & day, thuat ngir “chét déng quang hoc” hodc “chét déng
phan 1ap thé” @& cap dén cu hinh bét ky trong s cac cAu hinh ddng phan 1ap thé khac
nhau ma c6 thé ton tai cho hop chét cu thé theo sang ché va bao gdm chit ddng phan di
hinh. Phan tir thé duoc hiéu 1a c6 thé duoc gin & trung tAm bat dbi cua nguyén tir cacbon.
Do d6, sang ché bao gdm chit ddng phan dbi anh, chit ddng phan khong ddi quang hoic
rexemat clia hgp chit nay. “Chét ddng phan déi anh” 12 cip chat déng phan 1ap thé ma 1a
anh qua guong khoéng chdng khit 1én nhau ctia nhau. Hén hop 1:1 cta cip chit ddng phén
ddi anh 13 hon hop "racemic”. Thuat ngit nay dugc sir dung dé chi dinh hén hop racemic
néu thich hop. Viéc sir dung “rel” chi ra ring su dinh huéng cia chit ddng phan khong
d6i quang da duoc bibt dén nhung chua biét d&n héa 14p thé tuyét d6i. Vi dy, cum tr
“rel-25,4S”, nhu st dung & ddy, chi ra ring héa 1ap thé trong d6i & cac vitri 2 va 4 1a
28,48 hodc theo cach khac 1a 2R,4R. Héa 14p thé tuyét dbi chua duogce xac dinh nhung su
quay quang va/hoic cac diéu kién sic ky bt dbi sé chi ra ddng phén nao c6 mit. "Chét
ddng phan khéng d6i quang” 1a cac chét dong phan 14p thé ma c6 it nhét hai nguyeén t
khong d6i xtmg, nhung ching khoéng 12 4nh qua guong cua nhau. Hoa 1ap thé tuyét dbi
dugc x4c dinh theo hé théng R-S Cahn- Ingold- Prelog. Néu hop chét 1a chét ddng phan
ddi anh tinh khiét, héa 1ap thé & mdi cacbon bit dbi ¢6 thé dugce xac dinh bing R hoic S,
Céc hop chit dugc phén tach ma c6 ciu hinh tuyét ddi khong xéac dinh c6 thé duogc chi
dinh la (+) hodc (-) phu thudc vao hudng (quay phai hodc quay trai) ma chung quay mat

phéng phan cuc 4nh séng & budce song vach D cua natri hodc thoi gian luu khi phan tach
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sdc ky bat d6i. Mot sb hop chit cu thé cua cac hop chit duge mb ta & ddy chira mot hoic
nhiéu trung tdm hodc truc khong d6i ximg va c6 thé do d6 tao ra chit ddng phan dbi anh,
chat ddng phan khong dbi quang, va céc dang chéit ddng phan lap thé c6 thé duge xé4c
dinh, v& hoa 1ap thé tuyét dbi, nhu (R)- hoic (S)-, hoic véi dau (+) hodc (-). Sang ché da
nhim bao gdm moi chit ddng phan co thé nay, bao gdm hén hop racemic, cac dang tinh
khiét quang va hén hop trung gian. Cac chit ddng phan (R) va (S) quang hoat c6 thé
duoc didu ché sur dung cac synthon bat ddi hodc chét phéan mg bét dbi, hodc dugc phan
tach st dung céc k¥ thuit thong thudong. Néu hop chét nay chira lién két doi, phéan tir thé
nay c6 thé c6 cdu hinh E hodc Z. Néu hop chét nay chira xycloalkyl dugc thé hai 14n,
phan tir thé xycloalkyl nay c6 thé c6 cAu hinh cis hodc trans.

Moi dang chét hd bién ciing dugc bao gdm.

Nhu str dung & ddy, cac thudt ngit “mudi” hodc “cac mubi” dé cap dén mubi cong
axit hodc bazo ctia hop chét theo sang ché. “Mudi” bao gbm cu thé 1a “mubi duoc dung”.
Thuat ngit “mudi duge dung” dé cip dén mudi ma gitt dugc tinh chit va tinh hiéu qua
sinh hoc ciia hgp chét theo sang ché va, dién hinh 13, khong c6 dic tinh sinh hoc khong
mong mudn hoic dic tinh khong mong muébn khac. Trong nhiéu truong hop, hop chit
theo séng ché co kha ndng tao ra mudi axit va/hodc bazo nho sy ¢6 mat cia nhdm amino
va/hodc carboxyl hodc cac nhom tuong tu.

Mudi cong axit dugc dung c6 thé duoc tao ra bang axit vo co va axit hitu co.

Axit vO co ma tir chung cac mubi c6 thé dugc din xuét bao gé)m, vi du, axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va twong tu.

Axit hitu co ma tir ching cac mubi ¢ thé dugc din xuét bao gé)m, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic,
axit fumaric, axit tartaric, axit Xitric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit sulfosalixylic, va tuong tu.

Mubi cong bazo dugce dung co6 thé duoc tao ra béng bazo vo co va bazo hiru co.

Bazo v0 co ma tu ching cac mubi c6 thé duge din xuét bao gém, vi du, mudi
amoni va kim loai thuc cac cot I dén XII ctia bang hé théng tudn hoan. Theo cac phuong
an cu thé, cac mudi ndy dugc dan Xuét tir natri, kali, amoni, canxi, magie, sét, bac, kém,
va dé)ng; cu thé 1a cac mubi thich hop bao gém mubi amoni, kali, natri, canxi va magie.

Bazo hitu co ma tr chung cac mudi c¢6 thé dugc din xuit bao gém, vi du, cac

amin bac mdt, bac hai, va bac ba, cic amin dugc thé bao gdom cidc amin dugce thé xuit
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hién trong tu nhién, cic amin dang vong, nhua trao ddi ion bazo, va tuong ty. Cac amin
hitu co nhit dinh bao gdm isopropylamin, benzathin, cholinat, dietanolamin, dietylamin,
lysin, meglumin, piperazin va trometamin.

Theo khia canh khac, sang ché dé xut hop chit co cong thirc 1 & dang mudi
axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat,
napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat,
sulfosalixylat, sulfat, tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh
khac nita, sing ché d& xudt hop chit c6 cong thire I & dang mudi cong axit cia axit C;-
Cgalkyl sufonic, axit benzensulfonic ho#ic axit benzen sufonic dugc thé b.%lng mot, hai
hodc ba C;-Cjalkyl.

Theo khia canh khéc, sang ché dé xudt axit (-)-(8)-4-(1-((5-xyclopropyl-7-metyl-
1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic & dang mudi axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosaiixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hogc xinafoat. Theo khia canh khac nita, séng ché dé
xuét hop chét c6 cong thuc I & dang mudi cong axit cia axit C;-C,alkyl sufonic, axit
benzensulfonic hodc axit benzen sufonic dugc thé b%mg mat, hai hodc ba C;-C,alkyl.

Theo khia canh khac, sang ché d& xuét axit (-)-4-((25,4S)-1-((5-metoxy-7-metyl-
1H-indol-4-yl)metyl)-4-propoxypiperidin-2-yl)benzoic & dang mudi axetat, ascorbat,
adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,

etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
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hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sang ché
xuét hop chét c¢6 cong thirc I & dang mudi cong axit cla axit C;-Cjalkyl sufonic, axit
benzensulfonic hoic axit benzen sufonic dugc thé béng mot, hai hodc ba C;-C,alkyl.
Theo khia canh khac, sang ché dé xuét axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-
1H-indol-4-yl)metyl)-4-metylpiperidin-2-yl)benzoic & dang mubi axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hogdc xinafoat. Theo khia canh khéc nita, sang ché @
xuét hop chit c¢6 cong thire I & dang mudi cOng axit cua axit C;-Cyalkyl sufonic, axit
benzensulfonic hoic axit benzen sufonic dugc thé b?mg mot, hai hodc ba C;-C,alkyl.
Theo khia canh khéac, sing ché d& xuét axit (-)-4-((2S,45)-4-metoxy-1-((5-
metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic & dang mudi axetat,
ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sang ché dé
Xuét hop chit ¢6 cong thirc I & dang mubi cOng axit cua axit Cy-Cjalkyl sufonic, axit

benzensulfonic hoic axit benzen sufonic dugc thé béng mot, hai hodc ba C;-C,alkyl.
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Theo khia canh khic, sing ché d& xuit axit (-)-5-(rel-(2S,4S)-4-etoxy-1-((5-
metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic & dang mubi axetat,
ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khac nira, sang ché dé
xuét hop chit ¢6 cong thuc I & dang mubi cong axit cua axit C{-Cgalkyl sufonic, axit
benzensulfonic hoic axit benzen sufonic dugc thé béng mat, hai hodc ba C;-Cjalkyl.

Theo khia canh khéc, sang ché dé xuét axit (-)-4-(1-((5-metoxy-7-metyl-1H-indol-
4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic & dang mudi axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sang ché @
xuét hop chit c6 cong thirc I & dang mudi cdng axit cua axit C-Cjalkyl sufonic, axit
benzensulfonic hoic axit benzen sufonic duge thé béhg mdt, hai hodc ba C,-Cjalkyl.

Theo khia canh khéc, sang ché dé xuit axit 4-((28,4S5)-(4-etoxy-1-((5-metoxy-7-
metyl-1H-indol-4-yl)metyl)piperidin-2-yl))benzoic ((+)-1a mudi TFA) in axetat, ascorbat,
adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,

octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
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phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sang ché dé
xuét hop chit c6 cong thirc 1 & dang mudi cong axit cta axit C,-Cqalkyl sufonic, axit
benzensulfonic hodc axit benzen sufonic dugc thé béng mot, hai hodc ba C,-C,alkyl.
Theo khia canh khéc, séng ché dé xudt axit (-)-4-(rel-(2S,4S)-1-((5,7-dimetyl-1H-
indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic & dang mudi axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sdng ché @é
xuét hop chit c6 cong thic 1 & dang mudi cong axit cua axit C;-C,alkyl sufonic, axit
benzensulfonic hodc axit benzen sufonic dugc thé béng mot, hai hodc ba Cy-C,alkyl.
Theo khia canh khéc, sing ché d& xuit axit 4-(rel-(2S,4S)-1-((5,7-dimetyl-1H-
indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic ((+)- 12 mudi TFA) & dang mudi axetat,
ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khéc nita, sang ché dé
xuét hop chit c6 cong thirc I & dang mubi cong axit cla axit C;-Cjalkyl sufonic, axit
benzensulfonic hodc axit benzen sufonic dugc thé béng mot, hai hodc ba C;-C,alkyl.
Theo khia canh khéc, sang ché dé xuét axit (-)-4-(rel-(2S,4S)-1-((5-xyclopropyl-7-
metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic & dang mudi axetat,
ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,

bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
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etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khac nita, sdng ché @é
Xuét hop chit ¢6 cong thic I & dang mubi cong axit cua axit Ci-Cyalkyl sufonic, axit
benzensulfonic ho#c axit benzen sufonic dugc thé béng mot, hai hodc ba C;-Cyalkyl.

Theo khia canh khéc, sang ché dé xuit axit (+)-4-(rel-(28,4S)-1-((5-xyclopropyl-
7-metyl-1H-indol-4-yl)metyl)-4-ctoxypiperidin-2-yl)benzoic & dang mubi axetat,
ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfosalixylat, sulfat,
tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat. Theo khia canh khac nita, sang ché dé
Xudt hop chit ¢6 cong thuc I & dang mudi cong axit cua axit C;-Cyalkyl sufonic, axit
benzensulfonic ho#c axit benzen sufonic dugc thé béng mot, hai hodc ba C;-Cjalkyl.

Bét ky cong thirc ndo duge duara & day ciing chi dinh dé dai dién cho céc dang
khong danh diu ciing nhu dang d4nh diu ddng vi ctia cac hop chit nay. Hop chit danh
dAu dong vi ¢ cu tric duoc md ta bdi céc cong thirc néu ¢ day ngoai trir c6 mot hodc
nhiéu nguyén tir dugc thay thé bang nguyén tir ¢6 nguyén tir khéi hodc sb khéi da chon.
Céc vi du vé ddng vi ma c6 thé duge két hop véi hop chit theo sang ché bao g0m cac ‘
déng vi cua hydro, cacbon, nito, oxy, phospho, flo, va clo, chﬁng han nhu 14n luot 13 °H,
*H, ''c, Bc, "¢, PN, "*F *'p, P, S, 3Cl, I, 1. Sang ché bao gdm nhidu hop chét
danh diu déng vi dugc xac dinh ¢ day, vi du, cac hop chét chua déng vi phong xa, chéng
han nhu *H, "C, va '*C. Cac hop chét d¢anh d4u ddng vi nay hitu ich trong cac nghién
ctru chuyén héa (vé6i C), nghién ctru dong hoc phan tng (véi, vi du, *H hoic *H), cac k§
thudt hinh anh hodc phat hién, chéng han nhu chup phat xa positron (Positron Emission

Tomography-PET) hodc chup tinh todn phat xa photon don (Single-Photon Emission
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Computed Tomography-SPECT) bao gdm céc thir nghiém phan b co chét hodc thude
trong md, hoic trong tri xa & bénh nhan. Cu thé, *F hodc hodc hop chéat danh d4u co thé
1a chit dic biét dwoc mong mudn cho nghién cttu PET hoic SPECT. Hop chit danh diu
ddng vi c6 cong thie (1) théng thuong ¢6 thé duge didu ché bing cac ky thuat thong
thuong da biét boi ngudi 6 hiéu biét trong linh vuc nay hodc bang cac quy trinh tuong
tw v6i quy trinh dwgc mo ta trong phin vi du thuc hién sang ché va diéu ché va phan so
d6 duoc mod ta sau day bang cach thay thé chat phan ting d4nh d4u ddng vi sin ¢ cho
chét phan ing khoéng danh du ddng vi.

Ngoai ra, thé bang ddng vi ngng hon, cu thé 1a doteri (c6 nghia 13, >H hogc D) ¢co
thé mang lai céc loi ich diéu tri bénh nhét dinh thu duoc tir 46 bén chuyén hoa tt hon, vi
du, tang chu ky ban ra in vivo hodc giam yéu cau lidu lugng hodc cai thién chi sb didu tri.
Pugc hiéu ring doteri dugc hidu 1a trong khia canh nay dugc coi nhu phén tir thé cua
hop chét ¢ cong thie (D). Nbéng d6 cua dong vi ning hon nay, cu thé 1a doteri, c6 thé
dugc x4c dinh bang hé s6 1am giau dong vi. Thuét ngit “hé sb 1am gidu dong vi” dugc st
dung & day tirc 1a ty 1¢ gitta 46 phong phti ddng vi v6i do phong phii tur nhién ctia chét
ddng vi cu thé. Néu phén tir thé trong hop chat theo sang ché dugc chi dinh 1a doteri, hop
chét nay c6 hé sb 1am giau ddng vi dbi voi mbi nguyén tir doteri duge chi dinh it nhit 1a
3500 (52,5% két hop doteri v6i mdi nguyén tir doteri duge chi dinh), it nhét 4000 (60%
két hop doteri), it nhit 4500 (67,5% két hop doteri), it nhdt 5000 (75% két hop doteri), it
nhét 5500 (82,5% két hop doteri), it nhét 6000 (90% két hop doteri), it nhat 6333,3 (95%
két hop doteri), it nhdt 6466,7 (97% két hop doteri), it nhit 6600 (99% két hop doteri),
hoic it nhit 6633,3 (99,5% két hop doteri).

Theo c4c phurong 4n cu thé, doteri héa chon loc hop chét c¢6 cong thire (I) bao gbm
doteri hoa R!, R®, R’ va/hodc RS, vi du, néu bét ky trong sé R, R3 R’ va/hodc RS1a
metyl, metoxy, hoac etoxy, géc alkyl nay tSt hon néu duoc doteri héa, vi du, CD;, OCD;
hodc OC,Ds. Néu R 1a alkanoyl, vi du, C(O)CDs;.

Hop chét ¢6 cong thire (I) danh ddu ddng vi thuong c6 thé dugc diéu ché bing cac
k¥ thugt thong thuong da biét boi ngudi c6 k§ ning trong linh vuc ndy hoic biang cac quy
trinh twong tu véi quy trinh duge md ta trong phén vi du thyc hién sang ché va didu ché
kém theo sit dung chét phan mg danh d4u ddng vi tuong ting thay thé cho chit phan ung

khong danh dau ddng vi da sir dung trude day.
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Hop chit theo sang ché c6 thé vén c6 hodc do thiét ké tao ra cac solvat voi dung
mdi duge dung (bao gdm nudce). Do do, sang ché chi dinh bao gbm ca dang solvat hoa
va khong solvat hoa. Thuat ngit "solvat" ding dé chi phirc phan tir cia hop chét theo
sang ché (bao gdm mudi cia nd) v6i mot hodc nhidu phén tr dung mdi. Cac phan tir
dung moi nay la cac phan tir dung mdi thuong duge st dung trong linh vuc dugc, ma
duoc biét 1a khong doc véi nguoi nhén, vi dy, nudce, etanol, dimetylsulfoxit, axeton va
cac dung méi hitu co thong thuong khac. Thuat ngit "hydrat" dung dé chi phirc phén ti
bao gdm hop chét theo sang ché va nudc. Solvat duge dung phu hop véi sang ché bao
gdm céc solvat ma trong d6 dung mbi két tinh c6 thé duoc thay thé bang dung mdi dong
vi, vi duy, D,0, d¢-axeton, dg-DMSO.

Hop chét theo sang ché, tirc 1 hop chét ¢ cong thirc (I) ma chira cac nhém c6 kha
ning hoat ddng nhr 13 chit cho va/hodc chét nhan lién két hydro c6 thé ¢6 kha ning tao
ra ddng tinh thé vdi cac chét tao ddng tinh thé thich hgp. Cac dong tinh thé nay c6 thé
duogc diéu ché tir hop chét co cdng thire (I) bang cac quy trinh tao ddng tinh thé da biét.
Céc quy trinh nay bao gdbm nghién, gia nhiét, ddng thang hoa, ddng néng chay, hoic cho
hop chét theo sang ché tiép xic trong dung dich véi chét tao ddng tinh thé trong diéu
kién két tinh hoa va phan tach dong tinh thé thu duogc tir cac quy trinh nay. Chit tao ddng
tinh thé thich hop bao gbm chit tao ddng tinh thé duoc mo ta trong cong bd don sang ché
qudc t€ s& WO 2004/078163. Do d6, sang ché con dé xuét cic ddng tinh thé chira hop
chét c6 cong thirc (I).

Nhu st dung & ddy, thuat ngit "chit mang dugc dung" bao gbm bit ky va moi
dung moi, moi trudng phan tan, chit pha, chit bé mit, chit chéng oxi hoa, cht bao quan
(vi du, chét khang khuén, chét khang ném), chét déng truong, chét tri hodn hép thu,
mubi, chit bao quén, thubc, chét én dinh thudc, ta dugce dinh, cac ta duoc, ta duoc ra, ta
duogc gay truot, chét tao ngot, chét tao huong vi, chit nhudm, va tuong tu va Kkét hop cta
chiing, s& 13 da biét v6i ngudi c6 hidu biét trong linh vuc nay (xem, vi du, Remington's
Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 1990, pp. 1289- 1329).
Ngoai trir truong hop chit mang dugc dung thong thuong bét ky khong teong thich véi
thanh phén hoat tinh, viéc str dung né trong dugc phém hodc duogc phém duoc du tinh.

Thuit ngit "luong c6 hidu qua didu tri bénh" cta hop chét theo sang ché dé cap
dén luong hop chét theo sang ché s& gy ra dap ung y hoc hodc sinh hoc & dbi tuong, vi

dy, giam hodc trc che hoat dong cua protein hodc enzym, hodc 1am diu céc triéu ching,
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thuyén gidm céc tinh trang, 1am cham hozc tri hon dién tién ciia bénh, hogc phong bénh,
v.v. Theo phuong 4n khong gi¢i han, thuat ngit “luong c6 hiéu qua diéu trj bénh” dé cap
dén luong hop chit theo sang ché ma, khi ding cho dbi twong, c¢6 hiéu qua 1a (1) it nhét
ph?m ndo, lam diju, e ché, phong va/hodc thuyén gidm tinh trang, hodc r6i loan hoic
bénh hodc qua trinh sinh hoc (vi dy, sinh san va tai sinh md) (i) do yéu té B, hodc (ii) lién
quan dén hoat dong cua yéu td B, hodc (1ii) dic trung bdi hoat dong (binh thudong hodc
bét thuong) clia con dudng bd thé khong cb dién; hodc (2) giam hodc trc ché hoat dong
ctia yéu td B; hoic (3) giam hodc &rc ché biéu hién cta yéu t6 B; hoic (4) giam hoic tc
ché hoat dong cia hé théng bd thé va cu thé 1a gidm hodc urc ché su tao ra C3a, iC3b, C5a
hoic phirc tn cong mang dugc tao ra bdi su hoat héa cia con dudng bd thé khong cb
dién. Theo phuong 4n khong giéi han khac, thuat ngit “lugng c¢6 hiéu qua diéu tri bénh”
dé cap dén luong hop chét theo sang ché ma, khi ding cho té bao, hoic mé hoic vat licu
sinh hoc khong thudc té bao, hoic moi tredng, c6 hidu qua 13 it nhét giam phén nao hoac
trc ché hoat dong cia yéu td B va/hodc con dudng bd thé khong c¢b dién; hodc it nhat
phan nao giam hoic e ché bidu hién cua yéu t6 B va/hodc con dudng bd thé khong cb
dién. Y nghia cta thuat ngit “lugng c6 hiéu qua diéu tri bénh” nhu dwgc minh hoa trong
phuong 4n trén day déi voi Yéu té B va/hodc con dudng bd thé khong cb dién.

Nhu st dung & ddy, thuit ngit “ddi twong” dung dé chi dong vét. Dién hinh 1a
dong vat nay 1a dong vat c6 vi. Déi tugng ciing dung dé chi vi dy, linh trudng (vi du, con
ngudi, nam hodc nit), bo, clru, dé, ngua, chd, meéo, thd, chudt nhit, chudt, ca, chim va
tuong tu. Theo phuong 4n nhat dinh, déi tuong 14 linh truéng. Theo phuong an khac, d6i
tugng 1a con nguoi.

Nhu st dung & day, thuat ngit “tc ché”, "su e ché" hodc “viéc e ché” ding dé
chi lam gidm hodc ngin chén tinh trang, tri€u ching, hoic rdi loan, hoic bénh da biét,
hozc giam d4ang ké trong hoat tinh & muc co ban cia qua trinh hodc hoat tinh sinh hoc.

Nhu sit dung & ddy, thuat ngir “diéu tri”, “viéc didu tri" hodc "su diéu tri" bénh
hoic rdi loan bat ky trong mdt phwong an, ding d& chi sy thuyén giam bénh hogc rdi loan
(c6 nghia Ia, 1am chdm hodc kim ham hodc l1am giam su phat trién cua bénh hoic it nhat
mot trong céc triéu chimg 1am sang ciia n6). Theo phuong 4n khac “diéu tri”, “viéc diéu
tri" hodc "su diéu tri" dung dé chi su 1am dju hodc thuyén giam it nhit mot tham sé thé
chét bao gdm cac tham s6 ma c6 thé bénh nhan khong nhén thiy 1. Theo phuong an

khac, “dicu tri”, “vigéc di€u tri” hodc “su diéu tri” dung d€ chi diéu bién bénh hoic roi
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loan, vé thé chét, (vi du, dn dinh triéu ching c6 thé nhan théy rd), hodc v& sinh ly, (vi du,
dn dinh tham sb thé chét), hodc ca hai. Theo phuong an khac, “didu tri”, “viéc diu tri”
hoic “su diéu tri” ding dé chi phong va tri hodn su khéi phat hodc phat trién hoic tién
trién cta bénh hoic rdi loan.

Nhu st dung & day, d6i tuong “c6 nhu ciu” diéu tri néu déi tuong nay s€ nhéan
dugc loi ich sinh hoc, y hoc hodc vé chét lugng cudc séng tir diéu tri nay.

Nhu st dung & day, thudt ngit "mdt”, "nay” va cac thuét ngit twong tu duoc st
dung trong ngit canh sang ché (dic biét 1a trong ngit canh ciia yéu cdu bao ho) duogc hidu
12 bao gbm ca s6 it va s nhidu, trir khi c6 dé cap khac & day hoic mau thuin 16 rang véi
ngit canh.

T4t ca cac phuong phap mo ta & day c6 thé duoc thyc hién theo th ty thich hop
bét ky, trir khi c6 dé cap khac & ddy hodc mau thuin rd rang v6i ngit canh. St dung tit ca
vi du hogc vi du bit ky, ngdn ngir vi du (vi dy, "ching han nhu”) d& xuét & day chi chu
dinh minh hoa sang ché rd hon va khong dit ra gi6i han cho pham vi bao hd sang ché
duge yéu cau.

Nguyén tir bat dbi bat ky (vi du, cacbon hodc tuong ty) ciia hop chit theo sang ché
c6 thé c6 & dang raxemic hoic chét déng phén dbi anh duoc lam giau, vi dy, cdu hinh
dang (R), (S) hoic (R,S). Theo phuong 4n nhat dinh, mbi nguyén tir bat ddi c6 it nhat
50% lugng du chit dong phan ddi anh, it nhét 60% lwong du chit ddng phan dbi anh, it
nhét 70% lugng du chit déng phan dbi anh, it nhit 80% luong du chit ddng phan déi
anh, it nhat 90% lugng du chat ddng phan ddi anh, it nhét 95% luong du chét ddng phan
ddi anh, hodc it nhit 99% lugng du chit ddng phan dbi anh & cAu hinh dang (R) hoic (S).
Céc phan tir thé & nguyén tir chira lién két doi khong no c6 thé, néu c6 kha ning, s& co
dang cis- (Z) hodc trans- (E).

Theo d6, nhu st dung & ddy hop chét theo sang ché ¢6 thé & dang ciia mot trong
s6 cac chat ddng phan, chit ddng phan quay, chit ddng phan atropi, chit hd bién c6 kha
ndng hoic hdn hop cia ching, vi du, chit ddng phéan hinh hoc (cis hodc trans), chat déng
phan khong dbi quang, chét ddng phén quang hoc (thé dbi quang), chét triét quang hodc
hdn hop ctia ching.

Hon hop chat dong phén thu duge bét ky c6 thé duogc phén tach trén co s su khac
biét héa ly cia céc thanh phan, thanh chit ddng phan quang hoc hoic chit déng phan
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hinh hoc, chit déng phan khong dbi quang, chit triét quang tinh khiét hozic gan nhu tinh
khiét, vi du, béng sic ky va/hoic két tinh phéan doan.

Chét triét quang cua san phim cudi hodc chit trung gian thu dugc bét ky c6 thé
dugc phan tach thanh thé ddi quang quang hoc bing cac phuong phép da biét, vi du,
bang cach phan tach mubi ddng phan khong dbi quang cta né, thu dugce bang axit hoic
bazo quang hoat, va gidi phong hop chat cé tinh axit hodc bazo quang hoat. Cu thé, vi
vay gbc bazo ¢6 thé dugce sir dung, dé phan tach hop chét theo sang ché thanh cac thé dbi
quang quang hoc ctia n6, vi du, bang két tinh phan doan mubi duoc tao ra béi axit quang
hoat, vi du, axit tartaric, axit di-O,O"-p-toluoyl tartaric, axit mandelic, axit malic hodc
axit camphor-10-sulfonic. C4c san phdm raxemic ciing c6 thé dugc phan tich bang sic
ky khong ddi xtng, vi du, sic ky 16ng ap suit cao (HPLC) hodc séc ky pha long siéu tGi
han (SFC) sir dung chat hp phu khong dbi xuing.

Ngoai ra, hop chit theo sang ché, bao g6m mubi cia no, cling c6 thé dugc thu &
dang hydrat ctia n6, hodc chira dung méi khac ma duge sir dung dé két tinh chung.

Trong pham vi ban md ta ndy, chi c6 nhém c6 thé loai bod mdt cach dé dang ma
khong 13 yéu t§ cdu thanh cia san pham cudi duogc mong muén cu thé cia hop chét theo
sang ché dwgc chi dinh 13 "nhém bao vé", trir khi ngit canh biéu thi khac. Béo vé cac
nhém chire biang cic nhém béo vé nay, ban than cidc nhom bao v, va cac phan tng phan
cit cia chung dwoc mo ta trong, vi dy, cac cong trinh nghién ctru tham khéo tiéu chudn,
ching han nhu J. F. W. McOmie, "Protective Groups in Organic Chemistry", Plenum
Press, London va New York 1973, trong T. W. Greene va P. G. M. Wuts, "Protective
Groups in Organic Synthesis", Third edition, Wiley, New York 1999, trong "The
Peptides"; Volume 3 (editors: E. Gross va J. Meienhofer), Academic Press, London va
New York 1981, trong "Methoden der organischen Chemie" (Methods of Organic
Chemistry), Houben Weyl, 4th edition, Volume 15/I, Georg Thieme Verlag, Stuttgart
1974, trong H.-D. Jakubke va H. Jeschkeit, "dminosduren, Peptide, Proteine" (Amino
acids, Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield Beach, va Basel 1982,
va trong Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate"
(Chemistry of Carbohydrates: Monosaccharides va Derivatives), Georg Thieme Verlag,
Stuttgart 1974. Pic diém cta nhém béo vé 1a chiing c6 thé bi loai bé mot cach dé dang

(ttrc 14 khong xuét hién cac phan tng thir cip khéng mong mudn) vi dy, bang dung moi
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phan, phan tmg khtr, quang phan hogc theo cach khic trong cac diéu kién sinh Iy (vi duy,
bang sy phén cit boi hé enzym).

Mudi cia hop chét theo sang ché ¢6 it nht mot nhém tao mudi c6 thé dugce didu
ché theo phwong thirc da biét voi ngudi c6 hiéu biét trong linh vue ndy. Vi du, mudi cia
hop chét theo sang ché ma c6 cac nhom axit ¢6 thé duoc tao ra, vi du, bang cach xu ly
hop chét nay véi cac hop chét kim loai, ching han nhu mudi kim loai kiém cta axit
carboxylic hitu co thich hop, vi du, mudi natri ctia axit 2-etylhexanoic, véi cac hop chét
hitu co ctia kim loai kiém hodc kim loai kiém thd, chrflng han nhu hydroxit, cacbonat hodc
hydrocacbonat thich hgp, ching han nhu natri hodc kali hydroxit, natri hodc kali
cacbonat hodc natri hogc kali hydrocacbonat, véi hop chét canxi thich hop hodc véi
amoniac hogc amin hitu co thich hop, tét hon 14 sir dung lwong ty luong hodc chi lugng
du nhé chit tao mudi. Mudi cong axit cla hop chét theo sang ché dugc tao ra theo
phuong thire thong thuong, vi dy, bang cach xir Iy hop chét nay bing axit hodc chit phan
tmg trao dbi anion. Mubi ndi cua hop chét theo sang ché chira cac nhom tao mudi axit va
bazo, vi dy, nhom khong chira carboxy va nhém khdng chira amino, c6 thé dugc tao ra,
vi du, bang cach trung hoa mubi, ching han nhu dua mudi cong axit, t6i diém dang dién,
vi dy, bang bazo yéu, hoic bing cach xt ly v6i cac chat trao ddi ion.

Mudi ¢6 thé dwoc chuyén hoa thanh cac hop chét t do theo céac phuong phép da
biét véi ngudi c6 hibu biét trong linh vuc nay. Mudi kim loai va mudi amoni ¢6 thé duoc
chuyén hoa, vi du, bﬁng cach xir ly véi céc axit, mubi cong axit thich hop, vi du, béng
cach xtr Iy v&i chét bazo thich hop.

Hon hop ctia cac chit dong phan c6 thé thu dugc theo sang ché c6 thé dugc phan
tach theo phuong thirc da biét voi ngudi c6 hidu biét trong linh vuc nay thanh cac chit
dong phan riéng 1&; chét ddng phéan khong dbi quang c6 thé duoc phan tach, vi du, bang
cach phan bd giita cac hdn hop dung moi da pha, ddng két tinh héa va/hodc phan tach
bang sic ky, vi du, qua silicagel hodc bang vi du, sic ky léng ap sut trung binh qua cot
pha ddo, va rexemat c6 thé dugc phan tach, vi du, béng cach tao mudi vé6i chit tao mudi
tinh khiét quang va phan tach hdn hop chit dong phan khong dbi quang ciing c6 thé thuc
hién, vi du, bing phwong phap két tinh phan doan, hogic bang céch sic ky qua vat lidu cot

quang hoat.
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Céc san pham trung gian va san phim cudi c6 thé duoc didu ché va/hodc tinh sach
theo cdc phuong phap tiéu chuén, vi du, sir dung cac phuong phép séc ky, céc phuong
phép phan b, (tai) két tinh héa, va twong tu.

Céc diéu kién sau 4p dung chung cho moi quy trinh dugc d& cap trudce va sau day.

T4t ca c4c bude néu trén co thé dugc thuc hién trong céc diéu kién phéan Umg da
biét v6i ngudi 6 hiéu biét trong linh vire ndy, bao gdm cac didu kién duge dé cap mot
cach cu thé, v6i su ving mit hoic, thong thuong 13, v6i su ¢6 mdt ciia dung moi hodc
chit pha lodng, bao gdm, vi du, dung mdi hodc chit pha lodng ma tro ddi véi cac chit
phén Ung dugc st dung va hoa tan ching, vai su V'fmg mit hodc ¢6 mit cia chit xuc tac,
chit ngung tu hodc chét trung hoa, vi duy, chét trao ddi ion, chéng han nhu chét trao ddi
cation, vi dy, & dang H+, phu thudc vao ban chét ctia phan g va/hodc cta chit phan
Ung & nhiét do tdng, binh thuong hodc gidm, vi du & khoang nhiét d6 tir khoang -100°C
dén khoang 250°C, bao gff)m, vi du, tir xép xi -80°C dén xa‘ip xi 250°C, vi du, & tir -80°C
dén -60°C, & nhiét dd phong, & tir -20 dén 40°C hodc & nhiét d6 hdi luu, dudi ap sudt
khong khi hodc trong mach kin, trong d6 x4p xi duéi 4p suat, va/hoic trong didu kién khi
tro, vi du, dudi didu kién khi quyén argon hodc khi nito.

O moi giai doan clia phan tmg, cac hdn hop cta cac chit ddng phan ma dugc tao
ra c6 thé duoc phan tach thanh céc chit ddng phén riéng, vi du, chét ddng phan khong
d6i quang hoic chit ddng phan dbi anh, hodc thanh hdn hop chét ddng phan mong mubn
bét ky, vi du, rexemat hodc hdn hop chét ddng phan khong dbi quang, vi dy, tuong tu véi
cic phuong phép durgc mb ta trong phan "cac bude bd sung ciia quy trinh "

Céc dung m6i ma tir nhitng nhitng dung mdi thich hgp cho phan tng cu thé bit ky
¢6 thé duge chon bao gém cac dung moi dugce dé cép cu thé hoic, vi du, nudc, este,
chéng han nhu alkanoat ngén cua alkyl mach nga"m, vi dy, etyl axetat, ete, chéng han nhu
ete béo, vi du, dietyl ete, hodc ete dang vong, vi duy, tetrahydrofuran hoic dioxan,
hydrocacbon vong thom dang 16ng, ching han nhu benzen hoic toluen, ancol, ching han
nhu metanol, etanol hodc 1- ho#dc 2-propanol, nitril, chéng han nhu axetonitril,
hydrocacbon halogen héa, ching han nhu metylen clorua hodic cloform, amit cia axit,
chéng han nhu dimetylformamit hodc dimetyl axetamit, bazo, ching han nhu bazo nito di
vong, vi du, pyridin hodc N-metylpyrolidin-2-on, anhydrit cda axit carboxylic, chéng han
nhu anhydrit clia axit alkanoic mach ngén, vi du, anhydrit cta axit axetic, hydrocacbon

mach théng, mach nhanh hodc mach vong, chéng han nhu xyclohexan, hexan hodc
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isopentan, methyxyclohexan, hodc hdn hgp cua cac dung méi, vi du, dung dich chira
nude, trir khi dugc quy dinh khéc trong ban mo ta vé quy trinh nay. Hon hop dung moéi
nay ciing c6 thé dugc sir dung trong didu ché, vi du, bang sic ky hoic phén bé.

Hop chét, bao gdm mubi cia no, ciing c¢6 thé duge thu & dang hydrat, hodc tinh
thé ctia n6 c6 thé, vi dy, bao gbém dung méi duge sir dung dé két tinh. Céc dang tinh thé
khac c6 thé c6 mat.

Séang ché ciing dé cap dén cac dang ctia quy trinh ndy trong d6 hop chét c6 thé thu
duoc 1a chét trung gian & giai doan bat ky cta quy trinh nay duoc sir dung lam nguyén
liéu khéi dau va cac bude con lai cua quy trinh duoc thyuc hién, hodc trong d6 nguyén
lidu khéi ddu duge tao ra dudi cac didu kién phén ng hoic duoc sir dung & dang chét
dan xuét, vi du, & dang dugc bao vé€ hoac & dang mubi, hodc hop chét ¢6 thé thu duoc
bang quy trinh theo sang ché dugc tao ra dudi cac didu kién cua quy trinh va dugc xir ly
thém in situ.

TAt ca ééc nguyén liéu khoi dau , don vi cAu truc, chit phan ng, axit, bazo, chét
khir nu6e, dung méi, va chét xic tic duoc ding dé téng hop hop chét theo sang ché 1a ¢
san trén thi truong hodc c6 thé dugc didu ché béi cac phuong phap téng hop hitu co da
biét v6i ngudi co hiéu biét trung binh trong linh vire nay. (Houben-Weyl 4™ Ed. 1952,
Methods of Organic Synthesis, Thieme, Volume 21).

Céc khia canh tdng hop téng quat
Céc vi du sau nhim minh hoa sang ché ma khong giéi han pham vi ctia sing ché.

Dién hinh 13, hop chét ¢6 cong thirc (I) c6 thé duge didu ché theo cac so dd duogc

dé xuat sau day.

Céc hop chit A-5, trong d6 PG 1a nhém bao vé (tét hon néu 1 Boc hodc Ts), R*1a
halo hoic alkyl, va R® 1a alkoxy, va G* 1a hydro hoic flo c¢6 thé dugc didu ché bing

phuong phép chung duge chi ra trong So db 1.
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Sodd 1

| ’ H_O

OH OH RP RP

%4 4 724 7

N G2 (Nj@:Ga N G2 [\] G2 (!\]\/é[e‘a

H Ra H Ra H R2 PG Ra PG R2
A1 A-2 A-3 A-4 A-5

Chuyén héa indolin A-1 thanh 5-hydroxyindol A-2 twong tmg ¢6 thé dugc thuc
hién bing cach xir Iy vdi kali nitrosodisulfonat tdt hon néu trong hdn hgp dung méi cta
axeton/dung dich dém hoa tan trong nuéc & pH=7 & 0°C hodc & nhiét do phong. Sau dé,
nhom hydrloxy ctia A-2 nay c6 thé duoc alkyl héa ma sir dung phan tng kiéu Mitsunobu
v6i ruou alkyl trong dung mdi thich hop ching han nhu toluen. Sau d6 san phim nay c6
thé dwoc chuyén héa thanh cac din xuét C-alyl ching han nhu A-3 bing phan Ung
chuyén vi sigma hoat héa bing nhiét & nhiét do ndm trong khoang 200°C dén 250°C
khong st dung dung mdi. Sau d6, hop chit A-3 c¢6 thé dwoc phan tmg véi rugu (vi du,
MeOH, BnOH) sir dung cac diéu kién kidu Mitsunobu ma cho phép su phan héa & R®.
Sau sy bao vé€ nito cua indol ndy ma st dung TsCl va bazo thich hop, tét hon néu 1a
NaH, hoac theo cach khac b%mg Boc,0 véi su ¢ mit cia luong chét xtic tic DMAP ¢6
thé tao ra hop chét ching han nhu A-4. Poéng phan hoa lién két doi cua A-4 ¢ thé duoc
thuc hién bang cach xir Iy véi Pd(OAc), trong ruou hexafloisopropyl (HFIPA). Sau do,
phan cét olefin nay dugc thuc hién bing phéan Gng v6i osmi tetraoxit va natri periodat dé
thu duogc A-5.

Ngoai ra, hop chit A-5, trong d6 PG 1a nhém bao vé (t6t hon néu 1a Boc), R® 14
alkyl, R® 1a alkoxyl, va G* 1a hydro ciing c6 thé dugc didu ché bing cach formyl hoa
indol A-5a ma sir dung cic chit phan (g kiéu Vilsmeier ching han nhu N-(clometylen)-
N-metylbenzenamini clorua trong axetonitril & nhiét ¢ nim trong khoéng 0°C dén nhiét

d6 phong nhu dugc biéu dién trong so db 1b.
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So dd 1b
H__O
RP RP
74 74
N G? N G?
PG Ra PG Ra
A-5a A-5

Hop chat A-10, trong d6 X* 1a Cl, Br, hoic SMe, c6 thé duoc diéu ché theo so dd

2.
So d6 2
CN
Br
NO,
Vva V2 CHO
A-6 X2 xa xa
I - /4
COOH N N
NO ) !
cl 2 Re PG Re PG Ra
NO, ] A-8 A-9 A-10
A-7

Thé ddy thom &i nhan A-6 (CAS: 1202858-65-8) c6 thé duoc thyc hién bing natri
thiometoxit trong DMF & 60°C dé thu dugc 8 (X*=SMe). Ngoai ra, A-7 (CAS: 101580-
96-5) c6 thé dugc chuyén héa thanh A-8 (X*= Cl, V*= CH,OTHP) bing phan tmg khir st
dung 1,1,1-triclo-2-metylpropan-2-yl carbonocloridat va NaBH,, sau d6, béo vé hydroxy
tao ra bang 3,4-dihydro-2H-pyran vé6i sy ¢6 mét cia TsOH. Chuyén hoa A-8 (V* 1a CN
hogc CH,-OTHP) thanh indol A-9 c6 thé dugc thuc hién bing phan ung Bartoli sir dung
vinylmagie bromua trong THF & nhiét do nim trong khoang tir -78°C dén nhiét do
phong, sau d6 1a su bao vé€ indol nay. Su bao vé cé thé duoc thuc hién béng cach str dung
TsClI va bazo thich hop t5t hon néu 1a NaH, hoi#ic ngoai ra su bao vé c¢6 thé dugc thuc
hién bang Boc,O véi sy ¢6 mit cia lugng chit xtic tic DMAP. Aldehyt A-10 c6 thé duge
tiép can néu V* = CN bang phan tmg khtr véi DIBAL sau d6 1a thity phén axit, t6t hon
néu st dung HCI chira nu6e. Ngoai ra, néu V*=CH,OTHP, A-10 ¢6 thé duoc tiép can
bing phan tng khir bao vé ctia nhém béo vé THP qua phan tng thity phan do axit t&t hon
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néu sir dung TsOH trong EtOH, sau d6 1a phan tmg oxi héa tét hon néu st dung MnO,

hodc phirc SO,-pyridin.

Hop chit A-14, trong d6 R° 1a alkyl va R? 1a CH,0O-alkyl, hodc CH,-phtaloyl, c6

thé duoc diéu ché theo so db 3.

So dd 3
va va
RS e
/ R®=vinyl i OH
A-9 N N
PG R2 PG R3
A-11 A-12
H__O
Va
d RCor RY
- 7 R/
N N
PG Ra PG Ra
A-13 A-14

Indol A-9 (X*= CI hodc Br, V*= CN hoic CH,OTHP) c6 thé duoc chuyén hoa
thanh A-11 trong d6 R°= alkyl hodc vinyl ma st dung phan g ghép mach Suzuki véi
boronat thich hgp (chéng han nhu alkyl trifloborat, hodc phirc 2.,4,6-
trivinylxyclotriboroxan-pyridin). Ngoai ra phan tmg ghép mach kiéu Negishi st dung
alkyl k&m halogenua c6 thé dugc st dung thay cho phén tng Suzuki. A-11 (R® = vinyl)
c¢6 thé duoc chuyén hoa tiép thanh A-12 bing phan tng dihydroxy héa tét hon néu sir
dung ADmix-a, sau d6 1a phan cit oxi héa st dung NalO, va phan Umg khir aldehyt tao
thanh bing NaBH,. Alkyl héa nhém hydroxy ctia A-12 ¢6 thé dugc thuc hién bang cach
loai proton héa bang bazo thich hop, tbt hon néu 1a NaH, va phén tng véi éi dién tir thich
hop ching han nhu Mel hoa.c SEM-C1 dé thu dugce A-13. Ngoai ra A-12 ¢6 thé tham gia
phan g Mitsunobu v6i phtalimit. Sau cuing, indol thugc kiéu A-13 c6 thé duge chuyén
héa thanh A-14 theo So dd 2 (ttc 1a A-9 > A-10).

Aldehyt A-18 c6 thé duoc didu ché nhu dugc mé ta trong so do 4.
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So db 4
o [
Me Me
74 - —
N N N
PG Me .
A-15a; R=H A-16 A-17 A-18
A- 15b R=Ts

Indol A-15a (CAS: 1190314-35-2) ¢6 thé dugc bao vé biang cach sir dung TsCl va
bazo thich hop, tot hon néu 14 NaH, dé thu dugc A-15b. Giam do hoat dong cua nitro, tét
hon néu bing cach sir dung kim loai kém trong hdn hop dung moi EtOAc/MeOH, c6 thé
tao ra anilin A-16, ma c6 thé dugc chuyén héa thanh iodua A-17 trong luc xr ly véi
NaNO,, sau d6 1a I,. Xt Iy A-17 véi butyl lithi véi su c6 mit cia DMF c6 thé tao ra
aldehyt A-18.

Céc hop chit A-25 trong d6 X = Cl, hoic Br, c6 thé duoc didu ché bing trinh tu

dugc mb ta trong so dd 5.

Sodd 5
NHBoc
Br Me
@fj @@r C@r
N
R
E A-20a; R=H A-21 A-22
A-20b; R=Ts
A-23 A-24 A 25

Indol A-20a (CAS: 4769-97-5) c6 thé dugc bao vé bang cach sir dung TsCl va
bazo thich hop, t6t hon néu 1a NaH, dé thu dugc A-20b. Gidm d9 hoat dong ctia nitro cia
A-20b, t6t hon néu sir dung kém metal trong hon hop dung moéi EtOAc/MeOH, sau d6 1a
brom héa, tét hon 1a béng NBS, c6 thé tao ra A-21. Bao v€ Boc cua anilin A-21 nay, sau
d6 12 ghép mach Suzuki sir dung kali metyltrifloborat c6 thé tao ra A-22. Khir bao vé do
axit nhom Boc cua A-22, sau d6 1a halogen héa str dung NBS hodc NCS c6 thé tao ra
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halogenua thudc loai A-23. Chuyén héa anilin A-23 thanh aldehyt A-25 c6 thé dugc thuc
hién theo so dd 4 (tirc 1a A-17-> A-18).

Hop chit B-5a, trong d6 Rf1a H, F, Cl, Br, SMe, hodc CN; va R®= H hoic C;-C,4
alkyl; va L* 1a nhém aryl tiy ¥ dwoc thé bing -R; ¢6 thd duoc didu ché bing phuong
phép chung duogc néu so luge trong so dd 6.

So dd 6

f f f f
R ,\'L‘ax R .\'L‘a\ R >\L‘a\ rRe R >\L’a\
~ o 0 0 o O-R9
N__— OYN Pz OYN OYN HN
e e e
R® B2 R® B3 R

B-1 B-5a

B-4a; R9=H
EB-4b; R9= C4-C4-alkyl

4-metoxypyridin B-1 c6 thé duoc chuyén héa thanh hop chit B-2, trong d6 R° 1a
nhém alkoxy (t6t hon néu 1a -OPh, -OBn hogc -O1Bu), bang cach N-axyl héa tai chd (in
situ) bang cloformat ching han nhu benzyl hodc phenyl cloformat, sau d6 bd sung
arylmagie halogenua, va sau d6 1a thity phan do axit, tbt hon néu sir dung dung dich HCI
chita nuéc. Ngoai ra, B-2 néu R°= OrBu ¢6 thé dugc téng hop theo trinh tu sau day: phan
g giita B-1 va phenyl cloformat; xtt Iy v&i thudc thir aryl Grignard dé cai dit L% xit ly
v6i KOfBu chuyén phenyl cloformat thanh nhém bao vé Boc; va sau dé, thily phan do
axit dé tao ra keton. Sau do6 lién két doi cia B-2 6 thé tham gia phan g khir sir dung su
lya chon chét phan tng thich hop ching han nhu L-Selectride®, hodc kim loai khir ching
han nhu k&m, dé thu dugc keton B-3. Su khir nay ciing c¢6 thé duge thuc hién bang su
hydro hoéa qua Pd/C trong méi truomg khi hydro dugc nén héa & khoang 1én dén 20bar (1
bar =IMPa). Sau d6 B-3 c6 thé dugc chuyén hoa thanh rugu B-4a (R®=H) tuong tng str
dung chét phan tmg khir ching han nhu NaBH, hoic LiBH,, Alkyl héa B-4a c6 thé duoc
thuc hién béng phan ng véi chit ai dién tu chéng han nhu Mel hodc EtI véi su ¢6 mat
clia bazo ching han nhu NaH trong dung méi thich hgp ching han nhu DMF, dé tao ra
B-4b (R®= C y4alkyl). Sau cung, khir bio vé clia B-4a va B-4b c6 thé tao ra B-5a bang
cach sir dung céc diéu kién ching han nhu thity phdn bazo chira nudc (R°= OPh), hydro
héa c6 chit xic tac (R°= OBn), hoidc xir Iy bang axit (R°*= OrBu).

Hop chét ching han nhu B-5b, trong d6 Y® 1a C,-C4-alkyl, CH,OH, CH,CN hoic

NH-Cbz; c6 thé dugc diéu ché bang phuong phép chung dugc néu so lugc trong so dd 7.
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So d6 7
f f
ey "y R\
WL Ya SN Yb WES yb
B3 — oU—»oU—’\;U
pe pe
B-6 B-7 B-5b

B-3 c6 thé tham gia phan tng kiéu Wittig sir dung alkylphosphoni halogenua
ching han nhu metyltriphenylphosphoni bromua (Y*= CH,), etyltriphenylphosphoniym
bromua (Y*= CHCHj3), hodc phan tmg kiéu Horner-Wadsworth-Emmons ma sit dung
dietyl xyanometylphosphonat (Y*= CHCN) dé tao ra B-6. B-6, néu Y =CH,, c6 thé tham
gia hydroborat héa ma st dung 9-BBN, sau d6 1a xtt Iy v6i hydro peroxit, dé thu dugc B-
7 (Yb= CH,0H). Ngoai ra, hydro héa B-6, néu Y= CHCHj; hodc CHCN, c6 thé tao ra B-
7 (Y°lan lugt 1a = CH,CH; hoic CH,CN), ma c6 thé 1a hdn hop chét déng phan khong
d6i quang. Theo mdt cach khac, hop chét B-7 (néu Y°= NHCbz) c6 thé thu dugc bang
cach ngung tu B-3 v6i ters-butyl sulfinylamit véi sy ¢6 mit ctia chit phan tng khir nuée,
ching han nhu Ti(OiPr),; hoic Zr(OrBu)4, sau d6 1a phan ung khir sulfinylimin bing
NaBH,, Sau d6 sulfinylamit thu dugc c6 thé duge xir ly béng axit thich hop ching han
nhu HCI trong metanol dé thu dugc amin bic mdt twong tng, ma sau d6 co thé duoc
phan ng véi Cbz-Cl d tao ra B-7 (Y°= NHCbz). Chuyén héa tir B-7 thanh B-5b c6 thé
dugc thuc hién bang cic phuong phap tiéu chuin nhu dugc @& cap trén day (vi du, B-4
thanh B-5a).

Ngoai ra, cac hop chét B-11 va B-5¢, trong d6: L= L% hoic vong di vong ma tuy
¥ dugc thé bang R”; R'= -CH, -CH(OTBDPS)-, -CH(OH)-, hoic -C(Me),-; vi n= 0 hoic

1; ¢6 thé duge didu ché theo so db 8a.

So db 8a
f
R-\"B f f f
‘\L X R\_ R\_ R\ .
(0] i t-- Ri ‘ I:B\‘ '\|:B‘\ ! LB\‘
Y\R \\([)]/\ \\ﬁ/\Ri ‘~_:j/\Ri ~o Ri
Boc” M, I N'MJ HN,_] O Ny
Boc-NH n n Y M
Re
B-8 B-9 B-10 B-5¢ B-11

B-8 c6 thé dugc phan tmg véi chit phan ung Grignard thich hgp chang han nhu
(4-(metylthio)phenyl)magie bromua, dé tao ra B-9. Khtr bao vé ctia nhém Boc ciia B-9
c¢6 thé dugc thuc hién bang cach xur ly v6i dung mdi va axit thich hgp ching han nhu

HCI trong dioxan. Phan tmg loai nuéc sau d6 ma sir dung chat phan tng chdng han nhu

-49-



22045

Ti(OiPr), c6 thé tao ra imin dang vong B-10 twong tng. Theo mot cach khac, B-10 c6 thé
duge tiép cén truc tiép bang cach xir ly B-9 v6i TMSOTT véi su ¢6 mit cua 2,6-lutidin.
Sau d6, B-10 c6 thé dwoc khir bang cach sir dung chét phan tng chéng han nhu NaBH,,
dé thu duoc B-5c.

Hop chét ching han nhu B-5¢ néu Ri= -CH(OTBDPS)- sau d6 c6 thé duoc chuyén
héa thanh alcon twong tng (B-11 néu R'= -CH(OH)-) nhu sau: bio vé nito bang nhém
thich hop ching han nhu Boc hodc Cbz; khit bao vé ctia nhém TBDPS nay bang cach xir
1y v6i anion florua 4i nhan t6t hon néu 1a qua viée st dung TBAF trong THF hoic bing
cach thity phan v6i HCI trong MeOH;; va sau d6 bang cic phuong phép dugc mo ta trong
So d6 6 (vi du B-4a thanh B-5a) dé giai phong amin nay.

Theo mot cach khac, hop chét ching han nhu B-11b va B-5d, trong d6: R'=
OTBDPS hoic ORE; ¢6 thé dugc diéu ché theo so dd 8b.

So dd 8b

Rf
ﬁ Y\K ‘IB\‘ i
— Q L — 0L
R RN HN

B-5d
B-8b B-9b B-10b : B-5d
Ri=-OTBDPS .
[:3 11b ) (RI=-OH or
(R= COR®) -OR%)

B-8b (néu R'= CH(OTBDPS)) ¢6 thé dugc phan tmg v6i chét phan tmg Grignard
thich hop ching han nhu (4-xyanophenyl)magie bromua, dé tao ra B-9b. Khtt bao vé ctia
nhém Boc cta B-9b, sau d6 1a tao ra imin c6 thé dugc thuc hién bing cich xi ly véi
TMSOTT véi su c6 mit cia 2,6-lutidin dé thu duge B-5d (Rj= OTBDPS), ma sau d6 c6
thé dugc chuyén héa thanh B-11b. B-11b (néu R'= OTBDPS) sau d6 c6 thé duge chuyén
hoéa thanh B-5d (néu Ri= OH, hoic OR®) bang cic phuong phép tiéu chuin dugc mo ta

trong so dd 6.

Hop chit ching han nhu B-4a hodc B-11 ¢6 thé duoc chuyén héa thanh chét ddng
phan khong d6i quang tuong tmg nhu duoc thé hién trong so 6 9. Luu ¥, luong tuong
d6i ty lwrong duge thé hién trong so dd 9 chi nhim minh hoa sang ché va khong xé4c dinh
chu hinh tuyét dbi cu thé. Dién hinh 13, phan ng tao ra hdn hop cia chit déng phan
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khong dbi quang thuong 1a véi chét ddng phan khong dbi quang don nhét chiém phén 16n

S0 v6i cdc dong phan con lai.

So d69
f f f f
R>\"2~ R.\"Q R\K‘Q\ R*'Q\
LG OH W2 _‘ﬁ/\j\\osz L _@,,\OH L _@,\\o R
OYN OYN OYN N
Re Re Re
B4a hoic B-13 B-14 B-15 ; R= COR®
B-11 B-5e ; R=H

Chuyén dbi héa ty lugng hydroxy ciia B-4a hodc B-11 ¢6 thé duogc thuc hién bang
phan tng véi axit carboxylic ching han nhu axit benzoic trong cac diéu kién phan tng
kiéu Mitsunobu trong dung mdi thich hop, t6t hon néu 14 trong THF, dé tao ra B-13. Xa
phong héa sau d6 ma st dung céc didu kién ching han nhu K,CO; trong metanol c6 thé
tao ra B-14. B-14 sau d6 c6 thé duoc chuyén hoéa thanh B-15, va sau d6 thanh amin B-5e
st dung phuong phép tuong tw nhu duge md ta trong So dd 6 (vi du B-4a thanh B-5a).

Hop chit B-5f; trong d6 R™ 1a COO-alkyl; va R 1a -CH(OR®)- hodc -C(Me)y-;
c6 thé duge didu ché theo so dd 10.

So dd 10

Rf R f-2
pYSR N -2
l‘Lb\\ l‘ Lb\ R \_\\

Y\Rl -2 \j/\RI -2 '\\Lb N .
> > . RI-2
N\) NQ HWN/\\)

Re Re
e

B-4a, B-4b, B-11, hodc B-15 néu R= CN ¢6 thé tham gia thdy phén nhom nitril
bang cach sir dung ngudn hydroxit, t5t hon néu 1 bari hydroxit, trong dung moi thich
hop tot hon néu 14 hén hop cia iPrOH/H,0, & nhiét dd ndm trong khoang 80°C va 110°C.
Sau d6 axit tao thanh c6 thé dwoc chuyén hoa thanh alkyl este B-4¢ twong ing st dung
chit phan ung ching han nhu trimetylsilyldiazometan trong hdén hop dung méi
toluen/metanol (R™= CO,Me), hoic bang cach xir ly v6i dung méi chira ancol khan véi
axit chéng han nhu HCI chira metanol. Ngoai ra B-4b, B-11, hodc B-15 néu RE=Cl hodc
Br c6 thé dugce chuyén héa tuong ing thanh B-4c¢ bang cich carbonyl hda ma st dung
cacbon monooxit v4i sy ¢6 mit cia bazo, chéng han nhu trietylamin va chit xic tac

paladi véi phéi tir thich hop ching han nhu (rac-BINAP)PACl, trong dung mdi thich hop
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ching han nhu metanol. Khtr bao vé ciia B-4¢ c6 thé duoc thuc hién bang cach ap dung
cac phuong phap nhur dugc mo ta trong so dd 6 dé thu duoc B-5f.

Hop chit B-5g trong d6 R*= alkyl, c6 thé duoc diéu ché theo so dd 11.
So dd 11

R Rf
= SN
| L3 L OH
Xb \N T $/
OH
f- ~
B-16a B-17a RS R,

7 -.\"a\
N J e —— B-18 B-5¢

Sn(Bu);z
B-16b B-17b

Hop chét thuodc loai B-16a (néu X®= Cl, Br hoic 1) c6 thé dugc phan ing vai
organoboronat dugc thé thich hop (B-17a) sir dung cac didu kién phéan tmg kiéu Suzuki
dé tao ra B-18. Ngoai ra, B-18 ¢6 thé dugc diéu ché tir cac hop chét thudc loai B-16b va
B-17b qua phuong phap ghép mach kiéu Stille. Viéc khir vong pyridin ctia B-18 ¢6 thé
dugc thuc hién bang cach xir Iy v6i chit xuc tic ching han nhu PtO, trong mdi trudong
hydro trong dung mdi thich hop chéng han nhu metanol vdi su ¢6 mat cua axit chéng han
nhu HCI, dé thu duge piperidin B-5g.

Hop chit B-5h; ¢6 thé dugc didu ché theo cach duoc md ta trong so dd 12 trong
d6 R™! va R™ doc 1ap duoc chon tir hydro hodc alkyl.

So dd 12
/Rk /Rk Rm -1
J cl— so2 J N SOz j
 H
\Rf
B-19 B-20 B 5h

Sulfonyl héa hop chét chéng han nhu B-19 néu R= H, Br, Cl, hoic F, c6 thé duge
thuc hién bing cach sir dung chit phan tng ching han nhu axit closulfonic dé thu dugc
B-20, ma sau d6 ¢ thé duge xi ly béng nhiéu amin béc mot (Rm'l-NHz) va amin béc hai
(R™'R™2.NH) khéc nhau ching han nhu amoniac hodc metylamin, dé tao ra B-5h.

Hop chét C-2 trong d6 R"= -R", R™, hoic -SO,NR™'R™?%; va Q= R, R™? hoic O;
va R va R® 1dn luot 1a cdc nhém doc 1ap; cod thé duogc diéu ché nhu duge mo ta trong so
do 13.
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So dd 13
n
R .\' “b\
k
b M) R
A-5, A-10, A-14 Roer Rborc
A18,A-25 — =
R hoécX PG Ra hoacxb
C-1a ER OH C-2
C-1b-R=CI

Céc indol aldehyt A-5, A-10, A-14, A-18 hodc A-25, cé thé duoc khur béng
hydrua ma cho chét phan ng trong dung mdi thich hop chiang han nhu NaBH, trong hén
hop ctia metanol/THF, dé tao ra C-1a. Sau do, chuyén dbi hydroxy tao thanh thanh clorua
C-1b c6 thé dugc thure hién bing cach xi Iy v6i metansulfonyl clorua va Et;N, hodic bing
céch phan tmg cach truc tiép véi (clometylen)dimetylamoni clorua. C-1b ¢6 thé dugc
phén Umg véi amin dang vong chéng han nhu B-5a, B-5b, B-5¢, B-5d, B-5¢ B-5f, B-5g,
B-5h, hodc amin dang vong thwong mai ching han nhu este cia axit 4-(morpholin-3-
yl)benzoic v6i su ¢6 mit clia bazo ching han nhu kali cacbonat trong dung moi ching
han nhu DMSO & nhiét 6 nim trong khoang tir 0°C dén 100°C dé thu duoc C-2. Ngoai
ra, aldehyt A-5, A-10, A-14, A-18 hoic A-25 c6 thé dugc ghép mach vGi amin dang
vong dugc mo ta trén dén ma sir dung cac didu kién alkyl héa khtr, vi dy, xr Iy véi natri
triaxetoxyborohydrua trong DCE, dé tao ra C-2.

Hop chét D-1 trong d6 R°= R", CONH,, hoic COOH, c6 thé duge didu ché theo
so dd 14.

So do 14
RO
N
Q
Ny Rk
Mb’n R
R orc
C-2
N G2
D-1
H R2or
Xb

Khtr bao vé ctia PG (PG= Ts hoidc Boc) trong hop chit C-2 ¢ thé dugc thuc hién
bang xir Iy véi bazo ching han nhu KOH trong dung moéi thich hop ching han nhu etanol
& nhiét do nam trong khoang tir 80°C dén 120°C trong méi truong chiéu vi séng, dé thu
duge D-1. Khir bao vé ctia PG tir C-2 néu R°= CN ciing ¢6 thé thu duge bing phan tmg
di kém cia nitril dé tao ra D-1 trong d6 R°= -COOH hoic -CONH,. Ngoai ra, chuyén hoa
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C-2, néu (PG= Boc), thanh D-1 ¢6 thé duoc thuc hién béng cach xur ly véi ngu(‘f)n
hydroxit ching han nhu KOH hogc LiOH trong hé théng dung méi thich hop ching han
nhu hén hop ctia THF/metanol/H,O & nhiét do nim trong khoang tir nhiét do phong dén
100°C. Ngoai ra, Xﬁr ly C-2, néu PG= Boc, v6i axit thich hop ching han nhu TFA trong
dung mdi ching han nhuw CH,Cl, & nhiét do t&t hon néu 1a 0°C ¢6 thé tao ra D-1.

Hop chit D-1b trong d6 R°= CH,OH, CH,NH,, CONR™'R™2, hoic tetrazol, c6
thé dugc diéu ché theo So db 15.

So do 15
R® RP
'\“L‘b\‘ ><|:b
\\ 2D Q ~. _ 1 Q
n n
Rb orc Rb orc
_—
%4
N G® N G
H R2 orb D-1 H R2 orb D-1b

D-1 néu R°= COOR, COOH, hoic CN, c6 thé dugc bién ddi thém bing cach sit
dung chat phan tmg khir ching han nhu LiAIH, trong dung mdi thich hop ching han nhu
THF & nhiét ¢4 nim trong khoang 0°C va 50°C, d& tao ra D1-b (RP= CH,OH, CH,NH,).
Theo mét cach khac, D-1, néu R°= COOH, cling co thé duoc ghép mach véi nhiéu amin
bac mdt va amin bic hai (HNRm'lRm'2) khac nhau ching han nhu metylamin, hodc
sulfonamit ching han nhu metansulfonamit bing cach sir dung cac didu kién ma tao ra
lién két amit cua ching ma dugc biét o voi nguoi co hiéu biét trong linh vuc nay, dé tao
ra cdc amit thudc loai D-1b. Ngoai ra, D-1 néu R°= CN ¢6 thé duoc chuyén hoéa thanh D-
1b (RP= tetrazol) biang cach xir Iy véi azua chtra cac chét phan tng ching han nhu natri
azua vGi sy c6 mit cta chit xic tac ching han nhu trietylamin hydroclorua trong dung
mdi thich hgp ching han nhu clobenzen & nhiét do dugc ting 1én nim trong khoang
100°C dén 150°C.

Sang ché con bao gdm bién thé bat ky cua cac quy trinh theo sang ché, trong d6
san phdm trung gian c6 thé thu duge & giai doan bit ky ctia né dugc st dung lam nguyén
liéu khoi dau va cac bude con lai dugc thue hién, hodc trong trong d6 nguyén liéu khai
dau duoc tao ra tai chd (in situ) trong cac diéu kién phan tmg, hodc trong d6 céc thanh

phan phan tng duoc st dung & dang mudi ctia chiing hodic nguyén liéu tinh khiét quang.
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"Hop chit theo sang ché va cac chét trung gian cfing c6 thé duoc chuyén héa 1an
nhau theo cac phuong phap nhin chung 13 da biét véi ngudi c6 hidu biét trong linh vuc
nay. Moi dang chét hd bién ciing duoc cha dinh bao gom. |

Theo khia canh khéc, séng ché dé xuét dugc phdm chura hop chét theo sang ché,
hodc mudi dugc dung cia no, va chit mang dugc dung. Theo phwong an khac, dugc
pham chira it nhat hai chit mang dugc dung, ching han nhu cdc chit mang dugc mo ta &
ddy. V6i myc dich clia sang ché, trir khi duoc quy dinh khac, solvat va hydrat thong
thuong duge coi 1a duoc phidm. Tét hon 13, cac chét mang dugc dung ti€t tring. Duoc
pham c6 thé duge bao ché cho cac duodng sir dung cu thé ching han nhu cho dung qua
duong miéng, cho dung qua dudng ngoai dudng tiéu hoa, va cho dung qua duong rudt,
v.v. Ngoai ra, dugc phim theo sang ché c¢6 thé dwoc tao ra & dang rin (bao gdm ma
khong gidi han & vién nang, vién nén, vién nén tron, hat, bdt hoic thube dan), hoac &
dang 1éng (bao gém ma khong giGi han dung dich, huyén phi hodc nhil teong). Dugc
pham c6 thé duoc xir ly bing cac quy trinh dugc thong thuong ching han nhu khi trung
va/hoic c6 thé chira chit pha loding, chét 1am tron tro thong thudng, hodc chit dém, cling
nhu chét trg, chéng han nhu chit bao quén, chit dn dinh, chét thAm uét, chét tao nhil va
chét dém, v.v.

Dién hinh 13, dugc phim 12 vién nén hoic vién nang gelatin chira thanh phan hoat
tinh cing v&i mot hoac nhiéu:
a) chét pha lodng, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenloloza va/hodc
glyxin; _
b) chit 1am tron, vi du, silic oxit, hoat thach, axit stearic, mubi magie hodc canxi va/hodc
polyetylenglycol ctia nd; ngoai ra con vdi vién nén
c) td dugc dinh, vi dy, magie nhom silicat, hd tinh bot, gelatin, nhya tragacan,
metylxenluloza, natri carboxymetylxenloloza va/hodc polyvinylpyrolidon; néu mu‘(ﬂ)n
d) chét gay ri, vi dy, tinh bot, aga, axit alginic hosic mubi natri ctia né, hoic hdn hop gay
sui bot; va
e) chét hép phu, chét tao mau, huong li€u va chét tao ngot.

Vién nén c6 thé duge bao phim hodc dugc bao 16p tan trong rudt theo cac phuwong
phép da biét trong linh vuc nay.

Ché phdm thich hop dé dung qua dudng miéng bao gébm lugng c6 hiéu qua cia

hop chat theo sang che & dang vién nén, vién ngém, huyén phu chtra nude hoic huyén
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phtl chira diu, dang bot hodc dang hat phan tan dugc, nhil twong, vién nang cing hoic
mém, hoic sird hodc cdn ngot. Cac ché phim dy dinh ding qua dudng miéng dugc diéu
ché theo phuong phap da biét bat ky trong linh vure ndy dé bao ché dugce phim va cac ché
phém nay co thé chira mot hodc nhiéu chét dugc chon tir nhém bao gém chét tao ngot,
chét tao huwong, chét tao mau va chit bao quéan d cung cdp dang duoc phim dep mit va
dé uéng. Vién nén c6 thé chia hoat chét theo séng ché tron 13n voi ta dugc dugc dung
khoéng ddc thich hop dé bao ché vién nén. Cac ta dugc nay 13, vi du, cac chét hoa tan tro,
nhu 13 canxi cacbonat, natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; chét
tao hat va chét gdy rd, vi duy, tinh bt ngd, hodc axit alginic; chét két dinh, vi dy, tinh bot,
gelatin hozic gdm acaxia; va chét pha loang tro, vi du, magie stearat, axit stearic hodc bot
talc. Vién nén dai nay khong dugc phi hodc dwgc phil bing cac k§ thuat da biét dé tri
ho@n su phén ra va su hdp thu trong 6ng tiéu hoéa va do do, cung cp su hoat dong dugc
duy tri trong khoang thdi gian dai hon. Vi du, chat tri hodn thoi gian nhu la glyxeryl
monostearat hodc glyxeryl distearat c6 thé dugc st dung. Ché phim dé st dung qua
dudng miéng c6 thé duoc hién dién & dang vién nang gelatin cting trong dé hoat chét
theo sang ché dugc tron v6i chét hoa tan rén tro, vi du, canxi cacbonat, canxi phosphat
hogc kaolin, hodc & dang vién nang gelatin mém, trong d6 hoat chét theo sang ché dugc
tron v6i moi trudng nude hodc moi trudng dau, vi du, ddu dau phong, parafin dang long
hoac dau olju.

Céc ché pham c6 thé tiém nhét dinh 1a dung dich hogc huyén phi chira nuée ding
trrong, va dang thudc dan dugc bao ché thuan 10 tir nhil tuong hodc huyén phu chtra md.
Céc ché phidm d3 néu c6 thé duge khir trung va/hodc chtra cdc ta duoc, nhu 1a chit bao
quan, chit 1am bén, chit thAm ot hodc chit tao nhii tuong, céc chit diéu khién dung
dich, cac mubi dé diéu hoa ap suét thdm thiu va/hodc chét dém. Ngoai ra, cic ché phém
nay c6 thé con chira cac chét c6 gia tri didu tri khac. Cac ché pham da néu dugc diéu ché
theo cac phuong phép twong tng 1a trn, tao hat hodc phu thdng thuong, va chira khoang
0,1%-75%, hodc chira khoang 1%-50%, hoat chit theo sang ché.

Ché phim thich hop sir dung qua da bao gdm lugng 6 hiéu qua ciia hop chét theo
sang ché v6i chat mang thich hop. Chit mang thich hop dé van chuyén qua da chira cac
dung mdi duoc dung hip thy duoc dé hd trg sy di qua da ctia vat chil. Vi du, cac thiét bi
dung qua da & dang bang dan gébm phan chira phia sau, phén chira dung hop chit theo

sang ché tiy ¥ v6i chit mang, tity ¥ v6i hang rao kiém soat dé van chuyén hop chét theo
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sang ché qua da ctia vat chu & tbe do da dugce xéc dinh trude va duge kiém soat qua
khoang thoi gian dugc kéo dai, va 1a phuong tién dé bao dam thiét bi nay gén véi da cta
vat chu.

Ché phém thich hop dé st dung tai chd, vi du, voi da va mit, bao g@)m cac ché
phém dang dung dich, huyén phu, thubc md, kem, gel chira nuée hodc ché phém dang xit
duoc, vi du, van chuyén bé‘mg sol khi hodc van chuyén tuong tu. Cac hé théng van
chuyén tai chd nay cu thé 1a thich hop dé sir dung ngoai da, vi du, dé didu tri bénh ung
thu da, vi dy, tdc dung phong bénh trong kem, dang dung dich chira nude, dang xit chéng
néng va cic ché phim twong tw. Vi thé, cac ché phim nay cu thé 1 thich hop dé dung tai
chd, bao gdm m¥ phdm, cac ché pham duoc biét 1 trong linh vuc ndy. Cac ché phidm
nay c6 thé chira chat hoa tan, chit lam bén, chit tang cudng tinh truong, chit dém va chét
bao quan.

Nhu sir dung & déy, st dung tai chd ciing c6 thé bao gbm st dung bang cach hit
hoic sir dung trong miii. Ché phim nay c6 thé dugc van chuyén thuan loi & dang bot kho
(co thé 1a dang riéng 18, dang hon hop, vi du, tron kho véi lactoza, hodc ché phém dang
hat thanh phan duoc tron, vi du, véi phospholipit) tir ché pham hit dang bot kho hoic tir
ché phém xit sol khi tir binh chira, bom, binh xit, binh phun hoic 6ng phun diéu ap, bao
gbm hoic khong bao gdm viée sir dung bd phan diy thich hop.

Ché phém dung cho mét, thudc m& mét, bot, dung dich, huyén phu, dé su dung tai
chd ciing duge chu dinh 12 ndm trong pham vi sang ché.

Sang ché ciing dé xuét cac duoc phim dang khan va dang phén liéu chira hop chit
theo sang ché 1am hoat chit, do nuéc c6 thé gay ra su phan hily mét s& hop chét cu thé.

Dugc pham dang khan va dang phan lidu theo sang ché c¢6 thé duge bao ché bing
cach ding cac thanh phan khan hoic ¢6 lwong 4m it va trong diu kién hoi 4m it hodc do
4m it. Dugc phim dang khan c6 thé dugc didu ché va cét giit sao cho tinh khan ban dau
clia n6 dugc gitt nguyén. Do vy, ché pham dang khan dugc dong g6i bang cach ding
cac vat liéu da biét dé ngin ngira sy tiép xtc v6i nude sao cho ché phidm nay duogc bao
gbm trong céc ché phim kit thich hop. Céac vi du v& su bao goi thich hop bao gdm,
nhung khong chi giéi han & 6, 14 kim loai han kin, cac loai nhya, dung cu chira lidu don
vi (vi du, dang 6ng), tai déng goi dang vi rdng, va tii déng goi dang day.

Sang ché ciing d& xuét dugc phdm va dang phan liéu chira mot hodc nhiéu chit dé

giam téc dd phan hiy cta hop chét theo sang ché 1am hoat chét. Cac chét nay nhu dugc
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dé cap & day 1a "chit 1am n dinh” bao g6m, nhung khong chi gi6i han &, chét chéng oxi

héa nhu 13 axit ascorbic, chat dém duy tri pH, hodc chit dém duy tri dd mudi, v.v.

Ung dung phong va didu trji bénh

Hop chét co cong thuc I & dang tu do hodc ¢ dang mubi dugc dung, bdc 10 cac
tinh chét c6 gia tri v& mat duoc ly, vi du, cac tinh chit diéu bién yéu td B, cac tinh chét
diéu bién con duong bd thé va didu bién cac tinh chét cia con duong bd thé khong cb
dién, vi du, nhu duoc chimg t6 trong céac thit nghiém in vitro va in vivo nhu dugc dé xuit
trong cac phan tiép theo, va do d6 dwoc dé xuét dé didu tri bénh.

Sang ché md ta phuong phép didu tri bénh hoic réi loan lién quan dén hoat tinh bd
thé tang bang cach cho dbi twong cin duoc didu tri dong luong c6 hiéu qua cta hop chit
¢6 cong thire (I) theo sang ché. Theo cac khia canh cu thé, sang ché dé xuét cac phuong
phap diéu tri bénh lién quan dén hoat tinh ting clia vong khuéch dai C3 cta con dudng
bd thé. Theo cic phuong 4n cu thé, sang ché mo ta phuong phap phong hoic diéu tri
bénh do bd thé trong d6 sir hoat héa bd thé duge cam tig bing cac tuong tac khang thé-
khang nguyén, bang thanh phin cia bénh ty mién, hodc bang tén thuong do thiéu mau
cuc bo.

Theo phuong 4n cu thé, sang ché mé ta phuong phép phong hoidc diéu tri bénh
thoai héa diém vang do tudi gia (AMD) bang céach cho dbi tuong can dugc diéu tri dung
lugng c6 hidu qua ctia hop chit cé cong thie (I) theo sang ché. Theo cac phuong 4n cu
thé, cdc bénh nhan ma hién chua c6 triéu ching nhung c6 nguy co phat trién rdi loan lién
quan dén triéu chig cua bénh thoai hoa diém vang 1a thich hop dé cho ding hop chét
theo sang ché. Phuong phap phong hodc didu tri AMD nay bao gdm, nhung khong chi
gi6i han &, phuong phap phong hodc diéu tri mot hodc nhidu tricu ching hodc khia canh
cia AMD duoc chon tir sy hinh thanh chét le"lng can mau vang & miit, ching viém mét
hoic té bao mét, mét cac té bao thu quang, mét thi giac (bao gdm mét thi luc hodc trudng
thi lyc), su hinh thanh tdn mach (bao gém CNV), bong vong mac, thoai héa té bao thu
quang, thoai hoa RPE, thoéi héa vong mac, thodi héa hic vong mac, thodi héa té bao
nén, mét chirc ning vong mac, tdn thuong vong mac do phoi nhiém véi 4nh séng, ton
thuong mang Bruch, va/ hodc mit chirc ning RPE.

Hop chét c6 cong thirc (I) theo sang ché c6 thé duoc st dung, bao gbm, dé ngin

can sy khai phat cia AMD, dé ngin can su dién tién tir AMD nhe sang cic dang ning
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cia AMD bao gém AMD tan mach ho#c bénh teo dao té bao thu quang, dé 1am cham
va/hodic ngin chin sy dién tién cua bénh teo dao té bao thu quang, aé phong hoac diéu tri
phu diém vang do AMD hodc do céac tinh trang khac (chang han nhu bénh vdng mac do
tiéu duong, bénh viém mang bd dao, hogic céc tdn thuong khong do phau thuat hoic tdn
thuong sau phiu thuat), dé phong hodc gidm mét thi lvc do AMD, va dé cai thién thi luc
da méat do truée d6 mc AMD nhe hodc AMD néng. N6 ciing c6 thé duogc st dung két
hop v6i cac lidu phap didu tri khang VEGF d& didu tri cho cac bénh nhan mic AMD tan
mach hodc dé phong AMD tan mach. Sang ché con dé xuit phwong phép didu tri bénh
hoic r6i loan do b thé béng cach cho dbi tuong can duoc diéu tri dung lugng c6 hiéu
qué cua hop chét theo séng ché, trong d6 bénh hoac r6i loan da néu dugc chon tir bénh
viém mang bd dio, bénh thoai héa diém vang & tudi trudng thanh, bénh vong mac do tiéu
dudng, bénh véng mac sdc tb, bénh vdng mac, bénh viém mang bd dao Behcet, bénh
viém mang mach da nang, hdi chimg Vogt-Koyangi-Harada, bénh viém mang bd dao
trung gian, bénh viém mang mach vong mac hinh dan nd, bénh viém mat giao cam, bénh
bong nuée ty mién dang seo & mat, bénh bong nude tw midn & mét, bénh 1y than kinh thi
giac thiéu mau cuc bd khong thudc dong mach, chirng viém sau phau thuat, va ching tic
tinh mach vdng mac.

Theo mét s6 phuong 4n, sang ché mé ta phuong phép diéu tri bénh hoic rdi loan
do bd thé bang cach cho dbi twong cn dugc diéu tri dung lugng c6 hiéu qua ciia hop chét
theo sang ché. Vi du vé nhitng rdi loan hoic bénh do bé thé da biét bao gbm: céc rbi loan
than kinh, bénh da xo cing, dot quy, hdi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, céc rbi loan vé hoat héa bd thé khong mong mubdn hodc khong thich hop, bién
chimg do chay than, dao thai tang ghép siéu cép tinh, dao thai di ghép, nhidm doc do
intolokin-2 khi diéu tri béng IL-2, c4c rbi loan viém, chirng viém cia bénh tu mién, bénh
Crohn, hoi chimg suy hd hip & ngudi truéng thanh, tdn thuong do nhiét bao gébm bong
hoic tén thuong do lanh gi4, ching viém co tim, cic tinh trang tai diy mau sau thiéu
mau cuc b, ching nhdi méau co tim, tao hinh mach bong béng, hdi chiing sau bom &
bénh nhan dung may chay thin hodc tim nhén tao, chimg xo vita dong mach, thdm tach
mau, ching thiéu méau cuc bo than, tai déy mau dong mach mac treo trang sau khi tai tao
dong mach chu, bénh truyén nhim hogc nhiém tring huyét, cac réi loan phtc mién dich
va cac bénh ty mién, bénh viém khép dang thép, bénh luput ban d6 hé théng (SLE), viém

than do SLE, viém thén ting sinh, xo gan, thiéu mau do tan huyét, ching nhuoc co, tai
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tao mo va tai tao than kinh. Ngoai ra, bénh do bd thé khac da biét 12 cac rdi loan va bénh
vé phéi chéng han nhu khé thd, ho ra mau, ARDS, bénh hen, bénh phéi tic nghén man
tinh (COPD), bénh khi thiing, chitng nhdi mau va tic nghén phdi, chung viém phéi, bénh
bui phéi x0 hoéa, bui tro va chit khodng (vi du, silicon, bui than, beryli, va amian), xo
phdi, bénh bui phéi hitu co, ton thwong do hoéa chét (do chit hoa hoc va khi gdy kich ung,
vi du, clo, phosgen, luu huynh dioxit, hydro sulfua, nito dioxit, amoniac, va axit
clohydric), ton thuong do khoi, tdn thwong do nhiét (vi du, béng néng, béng lanh), bénh
hen, di tmg, chimg co thit phé quan, viém phdi qua man, bénh do ky sinh trung, hoi
chiing Goodpasture, viém mach mau phéi, viém mach mau mién dich Pauci, ching viém
két hop phirc mién dich, bénh viém mang bd dao (bao gdm bénh Behcet va cac dang phu
khac clia bénh viém mang bd dio), hoi chimg khéng phospho-lipit.

Theo phwong an cu thé, sang ché mé ta phwong phap diéu tri bénh hodc rdi loan
do bd thé bang cach cho dbi tuong can dugc didu tri ding lwong c6 hiéu qua cta hop chit
theo sang ché, trong d6 r6i loan hodc bénh da néu la bénh hen, bénh viém khép (vi du,
bénh viém khép dang thép), bénh tim ty mién, bénh da xo cirng, bénh viém duong rudt,
t6n thuong tai diy mau do chimg thiéu mau cuc bd, hoi chiig Barraquer-Simons, thdm
tach mau, ching viém mach anca, ching déng méu globulin, luput hé thdng, luput ban
do, bénh vay nén, bénh da xo cing, chuyén ghép tang, bénh vé hé thin kinh trung vong
chéng han nhu bénh Alzheimer va cic tinh trang thoi héa than kinh khac, hoi chimg ure
mAu tan méu khéng dién hinh (aHUS), chimg viém ciu than (bao gdm chirng viém ciu
than tang sinh mang), bénh chit ling dong can, bénh phdng rdp ngodi da (bao gdm bénh
bong nude dang bénh bong nuée tu mién, bénh c6 bong nuéc tr miln, va bénh da c6
bong nudc di truyén), bénh béng nudce ty mién hoic MPGN II gay seo & mit.

Theo phuong 4n cu thé, sang ché mé ta phwong phéap didu tri chiing viém cu than
cho db6i tugng cin dugc didu tri dung luong c6 hidu qua ctia ché phim chtra hop chét
theo sang ché. Cac hoi ching cua viém cdu thin bao gbm, nhung khong bi gidi han,
protein niéu; téc d6 loc ciia ciu than gidm (GFR); thay ddi chit dién giai trong huyét
thanh bao gém téﬂg ure huyét (ure huyét, du thira nito ure huyét--BUN) va giit mudi, din
dén giit nu6e gay tang huyét ap va phii né; tidu ra mau va ling cin nude tiéu bat thuong
bao gbém lang cin hdng ciu; ndng dd protein trong mau thip; ndng do protein trong mau
cao; va lipit niéu. Theo phuong 4n cu thé, sang ché mé ta phuong phap diéu tri globulin

huyét niéu kich phat v& dém (PNH) bang cach cho dbi twong cn dugc didu tri dung
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lugng c6 hiéu qua ctia ché pham chira hop chét theo sang ché ¢6 hoic khong dung dong
thdi v6i chit trc ché b thé C5 hoic chit tre ché C5 convertaza ching han nhu Soliris.

Theo phuong 4n cu thé, sang ché mé ta phuong phép gidm rdi loan chirc nang cla
h¢ mién dich vi/hoic hé thdng dong mau lién quan dén tudn hoan ngoai co thé bao gdm
cho ddi twong can dugc didu tri ding lugng ¢6 hiéu qua ctia ché phidm chura hop chit
theo sang ché. Hop chit theo sang ché c6 thé duoc st dung theo quy trinh bit ky ma bao
gém tudn hoan méu cta bénh nhan tr mach mau cia bénh nhan nay, qua 6ng dan, va
quay tr& lai mach mau clia bénh nhan nay, dng din nay c6 bé mit oxit nhém bao gbm vit
lidu c6 kha ning gay ra it nhit mot sy hoat hoa bd thé, hoat héa tiéu cau, hoat hoa bach
cau, hoic két dinh tiéu cdu-bach cu. Cac quy trinh nay bao gém, nhung khong chi gi6i
han &, tit ca cac dang ctia ECC, ciing nhu céc quy trinh c6 lién quan dén sy dua co quan,
mo hodc mach méau nhan tao hodc ngoai lai vao hé théng tudn hoan mau cia bénh nhén.
Cu thé hon 13, c4c quy trinh nay bao gbm, nhung khéng chi giéi han &, cac quy trinh
chuyén ghép tang bao gdm cac quy trinh ghép tim, phdi, gan hodc than va cac quy trinh
ghép cac té bao tiéu dao.

Theo phuong an khic, hop chét theo sang ché thich hop dung dé didu tri bénh va
rdi loan lién quan dén chuyén hoa axit béo, bao gdm béo phi va céc rdi loan chuyén héa
khéc.

Theo phuong 4n khac, hop chit theo sang ché co thé dugce dung trong cac dng
mau, cac bo kit chin doan va thiét bi khiac ma dugc st dung dé thu va léy mAiu mau. Viéc
sir dung hop chét theo sang ché trong cac bo kit chin doan ndy c6 thé rc ché hoat hoa
con dudng bd thé lién quan dén 14y mAu mau ex vivo.

Dugc phdm hoic ché phdm theo sang ché ¢6 thé & dang lidu don vi chira khoang
1-1000mg thanh phan hoat tinh cho dbi twong ndng khoang 50-70kg, hodc khoang 1-
500mg hodc khoang 1-250mg hodc khoang 1-150mg hodc khoang 0,5-100mg, hoidc
khoang 1-50mg thanh phan hoat tinh. Liéu ding c6 hiéu qua diéu tri bénh nay cia mot
hop chét, dugc phém, hoidc ché phém cua no, phu thudc vao phan loai ctia dbi tuong,
trong luong co thé, tudi va cac tinh trang c4 nhan, bénh hodc rdi loan ndy hodc tinh
nghiém trong cia né dugc diu tri. Bac si didu tri, bac si 1am sang hodc bac si thd y ¢
hidu biét thong thuong c6 thé nhanh chong xic dinh lugng c6 hiéu qua cia cac thanh

phan hoat tinh can dé phong, diéu tri ho#ic trc ché dién tién ctia bénh hoic rbi loan.
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Céc dic tinh lidu dwoc vién din trén dy co thé duoc kim nghiém bang céc thir
nghiém in vitro va in vivo st dung cac dong vat c6 vi uu thé, vi du, chudt, chudt nhit,
ché, khi hodc co quan, mo dugce phan 1ap, cac thanh phim ctia chiing. Hop chét theo sang
ché co thé duogc ap dung in vitro & dang dung dich, vi du, dung dich chira nuéc, va in
vivo ¢6 thé qua dudng tiéu hoa, ngoai dudng tiéu hoa, wu thé 1a trong tinh mach, vi du,
ching han nhu huyén phit hoic dung dich chira nude. Lidu in vitro ¢6 thé ndm trong
khoang 10~ ndng d6 mol dén 10” ndéng d6 mol. Lugng c6 hiéu qua didu tri in vivo phu
thudc vao dudng ding c6 thé nim trong khoang, khoang 0,1-500mg/kg, hodc khoang 1-
100mg/kg.

Hoat tinh ciia hop chét theo sang ché c6 thé duoc kiém nghiém bang cac phuong
phép thtt nghi€ém in vitro & in vivo.

Hop chét theo sang ché c6 thé dugc cho dung déng thoi, hodc trudce hodc sau, mot
hoic nhiéu chit diéu tri bénh khac. Hop chit theo sang ché c¢6 thé dugc cho ding tach
riéng, bang duong ding gidng hozic khac nhau, hogc hop lai trong cing mdt dugc phim
nhw 13 cac chét thude khac nhau.

Theo mdt phwong 4n, sang ché d& xuét san phadm chira hop chét c6 cong thire (1)
va it nhdt mot chit didu tri bénh khéac 1am ché phém két hop dé sir dung tudn tu, tich
riéng hodc dong thoi trong liéu phéap didu tri. Theo mot phwong 4n, liéu phép diéu tri nay
1a viéc diéu tri bénh hodc rbi loan do con duong bd thé khong ¢ dién. Cac san phém
dugc dé xuit 1am ché phdm két hop bao gdm ché phdm chira hop chét c6 cong thire (1) va
chit diéu tri bénh khac hop lai trong ciing mét duoc phdm, hodc hop chét c6 cong thirc
DHva chét diéu tri bénh khic & dang tach riéng, vi dy, & dang bd kit.

Theo mot phuong 4n, sang ché dé xuét dugc pham chira hop chét ¢ cong thic (1)
va chit diéu tri bénh khac. Ty ¥ 13, dugc phim nay c6 thé chira tic dugce dugc dung,
nhu duge mo ta trén day.

Theo mot phuong 4n, séng ché @& xuit bd kit chira hai hodc nhiéu dugc phém
riéng biét, it nhit mot trong s& chiing chira hop chit c6 cong thic (I). Theo mot phuong
&n, bd kit bao gdm cac phuong tién dé duy tri cach riéng biét cic dwoc phdm da néu,
ch:flng han nhu binh chira, binh dinh muc, hodc ti phoi kim loai dinh mc. Vi du vé bd
kit ndy tai vi réng, dic trung dugc sir dung dé déng goi vién nén, vién nang va twong tu.

B9 kit theo sang ché co thé dugc sir dung @ cho dung cac dang lidu khac nhau, vi

dy, qua dudong miéng va ngoai dudng ti€u hoa, dé cho dung cac ché pham tach riéng &
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cac khoang liéu khac nhau, hoic dé chudn do ché phdm tach riéng v6i ché phdm khac. D&
hd trg thuc hanh, bd kit theo sang ché dic trung 1a chira huéng dan sir dung.

Theo céc liéu phép diéu tri két hop cua sang ché, hop chét theo sang ché va chét
diéu tri bénh khac co thé dugc san xuét va/hodc bao ché tir cung hodc tir cac nha san xuét
khéc nhau. Hon nita, hop chit theo sang ché va chét didu tri bénh khac c6 thé cung dugc
mang trong mot liéu phap diéu tri két hop: (i) trudce khi gi6i thiu san pham két hop nay
vé6i bac st diéu tri (vi du, trong truong hop bo kit bao gdbm hop chét theo sang ché va chét
diéu tri bénh khac); (ii) do bac si diéu tri (hodc dudi su huéng dan cta bac si diéu tri)
ngay trudc khi cho ding; (iii) do bénh nhan, vi dy, trong viéc ding tudn tw hop chit theo
sang ché va chét diéu tri bénh khac.

Theo d6, sang ché mé ta hop chit c6 cong thic (1) dé didu tri bénh hodc tinh trang
do con dudng bd thé khong c¢b dién, trong d6 thude nay dugc bao ché @ cho ding vé6i
chit diéu tri bénh khéc. Sing ché ciing md ta chét didu tri bénh khac dé didu trji bénh
hoc tinh trang do con dudng b thé khéng cb dién, trong d6 chét ndy dugc cho dung véi
hop chét c6 cong thic (I).

Sang ché ciing d& xuét hop chét ¢6 cong thirc (I) dé dung trong phwong phép diéu
tri bénh hogc tinh trang do con duong bd thé khong cb dién, trong d6 hop chit co cong
thire (I) dugc diéu ché @ cho ding véi chit diéu tri bénh khac. Sang ché ciing d& xuét
chét diéu tri bénh khac dé dung trong phuwong phap diéu tri bénh hodc tinh trang do con
duong b thé khong cb dién va/hoic yéu t6 B, trong d6 chét diéu tri bénh khac nay duogc
diéu ché dé cho ding véi hop chét c6 cong thire (I). Sang ché ciing d& xuit hop chét c6
cong thie (I) dé ding trong phuong phép diéu tri bénh hoic tinh trang do con dudng bd
thé khong cb dién va/hodc yéu t6 B, trong d6 hop chét ¢ cong thirc (I) duge cho dung
vé6i chét diéu tri bénh khac. Sang ché cling dé xuit chit diéu tri bénh khac dé dung trong
phuong phép diéu tri bénh hoic tinh trang do con dudng bd thé khong ¢ dién va/hodc
yéu t6 B, trong d6 chét didu tri bénh khéac nay duge cho ding véi hop chét c6 cong thirc
D.

Sang ché ciing mé ta hop chét c6 cong thirc (I) dé diéu tri bénh hodc tinh trang do
con dudng bd thé khong c¢b dién va/hoic yéu t6 B, trong d6 bénh nhan nay trude do, (vi
dy, trong vong 24 gi®) dugc diéu tri bang chét diéu tri bénh khéc. Sang ché ciing mo ta

chéit diéu tri bénh khac dé didu tri bénh hodc tinh trang do con dudong bd thé khong cb
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dién va/hoic yéu t B, trong d6 bénh nhin nay truéc do (vi dy, trong vong 24 gid) dugc
diéu trj bang hop chit c6 cong thire (I).

Dugc phdm c6 thé duoc cho dung mdt minh hoic trong sy két hop vai cac phén tir
khac ma da biét 1a co tac dong c¢o loi dbi voi viee gén vOng mach hodc v4i md vong mac
bi tén thwong, bao gdm cac phén tir c6 kha nang stra chita va tai tao md va/hoic e ché
chimg viém. Vi du vé cic ddng yéu té (cofactor) hitu ich bao g0m chét e ché bd thé
(ching han nhu chét e ché Yéu t§ D, thu thd C5a va khang thé hodc Fab khang C5, C3,
properidin, yéu t6 H, va tuong ty), chit khang VEGF (chéng han nhu khang thé hoic
FAB khang VEGF, vi dy, Lucentis hodc Avastin), yéu t6 ting trudng nguyén bao soi co
ban (basic fibroblast growth factor-bFGF), yéu t6 dinh dudng thin kinh thé mi (ciliary
neurotrophic factor -CNTF), axokin (mutein ctia CNTF), yéu t6 wc ché bénh bach ciu
(leukemia inhibitory factor -LIF), neutrotrophin 3 (NT-3), neurotrophin-4 (NT-4), yéu t&
tring truéng than kinh (nerve growth factor -NGF), yéu t6 ting tredng tuong tu insulin
I1, prostaglandin E2, yéu t6 séng s6t 30kD, taurin, va vitamin A. Céc dong yéu t6 hitu ich
khac bao gdm ddng yéu tb lam giam triéu ching, bao gém thudc sat tring, thubc khang
sinh, thudc khang virut va khang nim va thudc giam dau va thudc gy mé. Cac chit thich
hop dbi vé6i diéu tri két hop véi hop chét theo sang ché bao gbm céc chit da biét trong
linh vie ndy ma c6 kha ning diéu bién hoat dong ciia cac thanh phan thudc b thé.

Phac d6 diéu tri caa ché phém co thé 1a phu thém vao, hoic né c6 thé tao ra két
qua hiép déng (vi dy, gidm hoat ddng cuia con dudng bd thé nhiéu hon dy doén dbi véi
viéc str dung két hop hai chit nay). Theo mot sb phurong 4n, sang ché d& xuét td hop li¢u
phéap dé phong va/hoac diéu tri AMD hoic bénh do b thé khac nhu duoc mo ta trén day
v6i hop chét theo sang ché va chét khang tan mach, ching han nhu chét khang VEGF
(bao gébm Lucentis Avastin va chit @c ché VEGF-R2 bao gdm pazopanib, sutent,
inifanib, va chét trc ché VEGF-R2 dugc d& xuit trong W02010/066684) hoic lidu phap
quang dong (ching han nhu verteporfin).

Theo mét s& phwong 4n, sang ché dé xudt licu phap diéu tri bang ché phim dé
phong va/hoic didu tri cic bénh ty midn nhu duge md ta trén day v6i hop chat theo sang
ché va chit diéu bién té bao B hodc t& bao T (vi dy, xyclosporin hodc cic chit tuong tu
clia n6, rapamyxin, RADO001 hoic cac chét tuong tu cua nod, va tuong tu). Cu thé, dbi voi

liéu phap diéu tri bénh da xo cimg c6 thé bao gbm su két hop hop chét theo sang ché véi
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chit MS thtr hai duoc chon tir fingolimod, cladribin, tysarbi, laquinimod, rebif, avonex
va tuong tu.

Theo mot phuong 4n, séng ché mé ta phuong phap didu bién hoat dong cda con
duodng b thé khong cb dién cho dbi twong, trong do phuong phép niy bao gdm viéc cho
d6i twong ding lwong c¢6 hiéu qua diéu tri bénh ciia hop chét nay theo dinh nghia cda
cong thirc (I). Séng ché con dé xuat phuong phap diéu bién hoat dong ctia con dudng bd
thé khong cb dién cho dbi twong bing cach didu bién hoat dong ciia yéu t6 B, trong d6
phuong phép nay bao gdm viée cho ddi turong ding lugng c6 hidu qua diéu tri bénh cia
hop chit nay theo dinh nghia ctia cong thirc (I).

Theo mdt phurong 4n, séng ché dé xuét hop chit theo dinh nghia cua cong thire (1),
(Ta), hodc cong thirc phu bit ky cia no, dé ding 1am thudc.

Theo mot phurong 4n, sang ché mé ta hop chét theo dinh nghia cda cdng thirc (I),
(Ta), hoic cong thirc phu bt ky cta né, dé didu tri bénh hodc réi loan & dbi tugng do su
hoat héa bd thé. Cu thé, sang ché mé ta hop chét theo dinh nghia cta cong thirc (1), (Ia),
hodc cong thirc phu bét ky cua no, dé diéu tri bénh hoic rdi loan do su hoat hoa ciia con
duong bd thé khong cb dién.

Theo mdt phwong 4n, sang ché mé ta hop chét theo dinh nghia cia cong thire (I),
(Ia), hodc cong thirc phu cia no trong san xuét thubc dé didu tri bénh hodc rdi loan cho
d6i twong dic trung hoa boi sy hoat hoa hé thdng bd thé. Cu thé hon 1a trong san xuit
thudc dé diéu tri bénh hodc rdi loan cho dbi tugng ddc trung hda béi sy hoat hda qua mire
ctia con dudong bo thé khong cb dién.

Theo mot phurong 4n, sang ché mé ta hop chét theo dinh nghia cda cdng thic (I),
(Ia), hodc céc cong thirc phu cua no dé diéu tri bénh hodc rbi loan cho dbi tuong dic
trung hda bédi su hoat héa ciia hé théng bd thé. Cu thé hon 13, sang ché mo ta hop chét
theo sang ché trong diéu tri bénh hoic rdi loan ddc trung hoa béi su hoat hdéa qua mirc
ctia con duong bd thé khong ¢b dién hoic vong khuéch dai C3 cua con duong khong ¢
dién. Theo cac phuong 4n cu thé, viéc sir dung nay dé diéu tri bénh hodc rbi loan dugc
chon tir c4c bénh vong mac (ching han nhu bénh thoai hoa diém vang do tudi gia).

Sang ché mo ta hop chét theo sang ché dé didu tri bénh hodc rdi loan lién quan
dén hoat tinh bd thé tang cho d6i twong cin duoc diéu tri dung lugng c6 hi¢u qua cta hop
chit c6 cong thirc (I) theo sang ché. Theo cac khia canh cu thé, viée st dung duogc dé

xult nham diéu tri bénh do hoat dong cua vong khuéch dai C3 cuia con dudng bd thé
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tang. Theo cdc phuong 4n cu thé, sang ché mo ta dé phong hoic diédu tri bénh do bd thé
trong d6 su hoat héa bd thé dwoc cam wng boi tuong tac khang thé-khang nguyén, boi
thanh phﬁn ctia bénh tu mién, hoidc & tdn thuong do thiéu méu cuc bo.

Theo phwong an cu thé, sang ché mé ta hop chét theo sang ché dé diéu tri hodc
phong bénh thoai héa diém vang do tudi gia (AMD). Theo cac phwong 4an cu thé, cac
bénh nhan ma hién chua c6 triéu chimg nhung c6 nguy co phét trién réi loan lién quan
dén triéu ching ciia bénh thoai héa diém vang 1a thich hop d cho dung hop chit theo
sang ché. Viéc str dung trong phong hoic didu tri AMD nay bao gdm, nhung khéng chi
gi6i han &, phuong phap phong hodc didu tri mot hodc nhiéu triéu chirng hodc khia canh
cia AMD dugc chon tir sy hinh thanh chét léng cdn mau vang & mit, ching viém mit
hoic té bao mét, mit cac té bao thu quang, mét thi giac (bao gém mét thi luc hodc truong
thi luc), su hinh thanh tan mach (bao gém CNV), bong vdong mac, thoai hoa té bao thu
quang, thoai héa RPE, thoai hda vong mac, thoai hoa héc vdng mac, thoai héa té bao
nén, mét chirc niang vong mac, ton thuong vong mac do phoi nhiém véi 4nh sang, tdn
thuong mang Bruch, v&/ hogc mét chirc nang RPE.

Hop chit c6 cong thirc (I) theo sang ché ¢ thé duoc st dung, bao gom, dé ngan
can sy khéi phat cia AMD, dé ngan can sy dién tién cia AMD sém sang cac dang ning
cia AMD bao gém AMD tan mach hoic teo déo té bao thu quang, dé 1am cham va/hoac
ngin can dién tién cta teo d4o té bao thu quang, dé phong hodc diéu trj phii diém vang tir
AMD hoic c4c tinh trang khac (chang han nhu bénh vdng mac do tiéu dudng, bénh viém
mang bd dao, hodc cac tén thuong khong do phau thuét hoic tdn thuong sau phiu thuét),
dé phong hodic giam mét thi luc do AMD, va dé cai thién thi lyc d4 mit do trude d6 mic
AMD nhe hogc AMD ning. N6 ciing c6 thé dugce sir dung két hop véi cac lidu phép diéu
tri khang VEGF dé diéu tri cho cac bénh nhan mic AMD tan mach hoic dé phong AMD
tdn mach. Sang ché con @& xudt phwong phap didu tri bénh hodc réi loan do b thé bang
cach cho dbi twong can dugc didu tri ding lugng c6 hiéu qua cia hop chit theo sang ché,
trong d6 bénh hoic rdi loan da néu duge chon tir bénh viém mang bd dio, thoai hoa diém
vang & tudi truedng thanh, bénh vong mac do tiéu dudng, bénh vong mac séc t6, thoai hoa
diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chimg
Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vong

mac hinh dan n0, bénh viém mat giao cam, bénh bong nuwde ty mién dang seo & mat,
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bénh béng nude tu mién & mét, bénh 1y than kinh thi gidc thiéu mau cuc bd khong thude
dong mach, ching viém sau phau thuit, va chimg tic tinh mach vong mac.

Theo mot sd phuong éan, sang ché mé ta viéc sir dung dé didu tri bénh hoic rdi
loan do bd thé. Vi du vé nhitng 16i loan hodc bénh do bd thé da biét bao gém: cac rbi
loan than kinh, bénh da xo clrng, d6t quy, hoi chimg Guillain Barre, chin thuong so néo,
bénh Parkinson, cac rdi loan vé hoat hoa bd thé khong mong mudn hoic khong thich
hop, bién chimg do chay than, dao thai tang ghép siéu cip tinh, dao thai di ghép, nhiém
ddc do intolokin-2 khi diéu tri bﬁng IL-2, cac rbi loan viém, ching viém cua bénh tu
mién, bénh Crohn, hdi chimg suy hé hip & ngudi trudng thanh, tdn thuong do nhiét bao
gém béng hoic ton thwong do lanh gid, ching viém co tim, céc tinh trang tai dy méau
sau thiéu mau cuc bo, ching nhdi méau co tim, tao hinh mach bong béng, hoi ching sau
bom & bénh nhan diung méy chay thdn hoac tim nhén tao, chimg xo vita ddng mach, thdm
tach mau, ching thiéu mau cuc bo than, tai déy mau dong mach mac treo trang sau khi
tai tao dong mach chu, bénh truyén nhiém hoic nhiém trung huyét, cac rdi loan phuc
mién dich va cac bénh tuy mién, bénh viém khép dang thép, bénh luput ban d6é hé théng
(SLE), viém thén do SLE, viém thdn ting sinh, xo gan, thiéu méau do tan huyét, ching
nhuoc co, tai tao mé va tai tao than kinh. Ngoai ra, bénh do bd thé khac da biét 1a cac rdi
loan va bénh vé phéi chéng han nhu khoé thd, ho ra mau, ARDS, bénh hen, bénh phéi tic
ngh&n man tinh (COPD), bénh khi thiing, chimg nhdi mau va tic nghén phdi, chig viém
phéi, bénh bui phéi x0 hoa, bui tro va chit khoang (vi du, silicon, bui than, beryli, va
amiing), xo phoi, bénh bui phéi hitu co, tén thuong do héa chét (do chit hoa hoc va khi
géy kich tng, vi du, clo, phosgen, luu huynh dioxit, hydro sulfua, nito dioxit, amoniac,
va axit clohydric), tén thwong do khoi, tén thwong do nhiét (vi dy, bédng ndéng, bong
lanh), bénh hen, di tng, chimg co thit phé quéan, viém phdi qué man, bénh do ky sinh
trung, hdi chiing Goodpasture, viém mach mau phéi, viém mach mau mién dich Pauci, _
chimg viém két hop phirc mién dich, bénh viém mang bd dao (bao gdm bénh Behcet va
céc dang phy khic cia bénh viém mang bd dao), hoi ching khang phospho-lipit.

Theo phwong 4n cu thé, sang ché mé ta hop chét theo sang ché dé diéu tri bénh
hoic rdi loan do bd thé, trong d6 rdi loan hodc bénh da néu 14 bénh hen, bénh viém khép
(vi dy, bénh viém khép dang thép), bénh tim tu mién, bénh da xo cirng, bénh viém duong
rudt, ton thuwong tai ddy mau do chimg thiéu mau cuc bo, hdi ching Barraquer-Simons,

thdm tach mau, luput hé théng, luput ban d6, bénh vay nén, bénh da xo cung, chuyén
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ghép tang, bénh vé hé than kinh trung vong chrflng han nhu bénh Alzheimer va c4c tinh
trang thodi héa than kinh khéc, hoi ching ure mau tan mau khong dién hinh (aHUS),
ching viém cau than (bao gdm chiing viém ciu than ting sinh mang), bénh phdng rop
ngoai da (bao g@)m bénh bong nudc dang bénh bong nudce tu mién, bénh c6 bong nude tur
mién, va bénh da c6 bong nudc di truyén), bénh béng nude ty mién hoic MPGN I gay
seo & mat.

Theo phuong 4n cu thé, sang ché mé ta hop chét theo sang ché dé diéu tri chimng
viém ciu than. Céac hdi chimg cia viém ciu than bao gbm, nhung khong bi giéi han,
protein niéu; toc do loc ciia ciu thin giam (GFR); thay dbi chit dién giai trong huyét
thanh bao gdm ting ure huyét (ure huyét, du thira nito ure huyét--BUN) va giit mudi, din
dén gitt nudc gy ting huyét ap va phii né; tiéu ra mau va ling cin nudc tidu bat thuong
bao gbém lang cin hdng clu; ndng do protein trong mau thip; ndng do protein trong mau
cao; va lipit niéu. Theo phuong an cu thé, sang ché mo ta phuong phap diéu tri globulin
huyét niéu kich phat vé dém (PNH) cho déi tugng can duge diéu tri ding lugng c6 hiéu
qua ctia ché phdm chira hop chét theo sang ché c6 hoic khong ding dong thoi voi chat
trc ché bd thé C5 hodc chét rc ché C5 convertaza chflng han nhu Soliris.

Theo phurong 4n cu thé, sang ché mo ta hop chét theo sang ché dé lam giam rdi
loan chirc ning cia hé mién dich va/hoiic hé théng dong mau lién quan dén tudn hoan
ngoai co thé. Hop chit theo séng ché c6 thé duogc sir dung theo quy trinh bat ky ma bao
gém tudn hoan mau cua bénh nhén tir mach méau ctia bénh nhan nay, qua 6ng dan, va
- quay tr& lai mach méu ctia bénh nhén nay, éng din nay c6 bé mit luminal bao gbm vat
liéu c6 kha nidng gay ra it nhét mot sy hoat héa bd thé, hoat hoa tiéu cau, hoat hoa bach
cau, hodc két dinh tiéu clu-bach cu. Cac quy trinh ndy bao gdm, nhung khéng chi gidi
han &, tit ca cac dang ECC, cling nhu céc quy trinh ¢6 lién quan dén sy dwa co quan, md
hodc mach mau nhén tao hodc ngoai lai vao hé théng tuﬁ_n hoan mau ctia bénh nhan. Cu
thé hon 13, cic quy trinh ndy bao gdm, nhung khong chi gi6i han &, cac quy trinh chuyén
ghép tang bao gdm céc quy trinh ghép tim, phéi, gan hodc than va cac quy trinh ghép cac
té bao tiéu dao.

Theo mdt phuong an, sang ché dé xut axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-
1H-indol-4-yl)metyl)piperidin-2-yl)benzoic dé ding trong viéc didu tri bénh hogc réi
loan & dbi twong do su hoat héa bd thé, cu thé 1a do su hoat héa cua con duong bd thé

khong ¢ dién. Theo céc phuong &n cu thé, bénh hodc rdi loan nay do hoat héa bd thé
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dugc chon tir bénh thoai hoa diém vang do tudi gia, teo dao té bao thu quang, bénh vong
mac do tiéu dudng, bénh viém mang bd dao, bénh vdng mac sic tb, thoai hoa diém vang,
bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chiing Vogt-
Koyangi-Harada, bénh viém mang bd dio trung gian, bénh viém mang mach vdng mac
hinh dan nd, bénh viém mat giao cam, bénh béng nudc tw mién dang seo & mét, bénh
béng nude tu mién & mit, bénh ly than kinh thi giac thiéu méau cuc bd khong thudc dong
mach, chirg viém sau phiu thuét, chimg tic tinh mach vong mac, cac rdi loan thin kinh,
bénh da xo cimg, dot quy, hoi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, céc rdi loan vé hoat hoa b thé khong mong mudn hozc khong thich hop, bién
chung do chay than, dao thai tang ghép siéu cép tinh, dao thai di ghép, nhiém ddc do
intolokin-2 khi diéu tri bﬁng IL-2, cac rdi loan viém, ching viém cta bénh tu mién, bénh
Crohn, hoi ching suy ho hip & ngudi trudng thanh, ching viém co tim, c4c tinh trang tai
d4y mau sau thiéu mau cuc bo, chtng nhdi mau co tim, tao hinh mach bong bong, hoi
ching sau bom & bénh nhan ding may chay thin hodc tim nhén tao, ching xo vita dong
mach, thAm tach mau, chung thiéu mau cuc bd than, tai déy méu dong mach mac treo
trang sau khi tai tao dong mach chi, bénh truyén nhiém hodc nhiém tring huyét, céc rdi
loan phtrc mién dich va céc bénh tu mién, bénh viém khép dang thép, bénh luput ban dé
hé théng (SLE), viém than do SLE, viém thén ting sinh, xo gan, thiéu méu do tan huyét,
chirmg nhugc co, tai tao md, tai tao than kinh, kho thd, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi méu va tic nghén phbi,
chiing viém phéi, bénh bui phéi x0 hoéa, xo phéi, bénh hen, di ing, ching co that phé
quéan, viém phdi qua min, bénh do ky sinh tring, hoi chiing Goodpasture, viém mach
mau phéi, viém mach mau mién dich Pauci, ching viém Kkét hop phirc mién dich, hoi
ching khang phospho-lipit, chitng viém cau than va béo phi. Theo céc phuong 4n cu thé,
bénh hodc rbi loan nay do hoat héa bd thé duoc chon tir bénh thoai hoa diém vang do
tudi gia, teo dao té bao thu quang, bénh vong mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac sc td, hoic thoai hoa diém vang.

Theo mot phwong 4n, sang ché d& xuit axit (-)-4-((25,4S5)-1-((5-metoxy-7-metyl-
1 H-indol-4-yl)metyl)-4-propoxypiperidin-2-yl)benzoic dé dung trong viéc diéu tri bénh
hoic rdi loan & d6i tuong do su hoat héa bd thé, cu thé 1a do sy hoat héa ctia con duong
b6 thé khong c¢d dién. Theo céc phuong an cu thé, bénh hoic rdi loan nay do hoat hoa bd

thé dugc chon tir bénh thoai héa diém vang do tudi gia, teo dao té bao thu quang, bénh
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vong mac do tiéu dudng, bénh viém mang bd ddo, bénh vOng mac sic td, thoai hoa diém
vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chiing Vogt-
Koyangi-Harada, bénh viém mang bd ddo trung gian, bénh viém mang mach vdng mac
hinh dan nd, bénh viém mit giao cam, bénh bong nude ty mién dang s¢o & mét, bénh
béng nuéc tw mién & mat, bénh ly than kinh thi giac thiéu mau cuc bd khong thudc dong
mach, chimg viém sau phau thuét, chimg tic tinh mach véng mac, cac rdi loan thin kinh,
bénh da xo cimg, dot quy, hoi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, cac rdi loan vé hoat hoa bd thé khong mong mudn hodc khong thich hop, bién
ching do chay than, dao thai tang ghép siéu cip tinh, dao thai di ghép, nhiém ddc do
intolokin-2 khi diéu tri béng IL-2, cac r6i loan viém, chitng viém ctia bénh tu mién, bénh
Crohn, hoi chtg suy ho hip & nguoi trudng thanh, ching viém co tim, cac tinh trang tai
drfly mau sau thiéu mau cuc bo, chung nhdi méau co tim, tao hinh mach bong béng, hoi
chirng sau bom & bénh nhén ding may chay than hodc tim nhén tao, ching xo vita dong
mach, thdm tach mau, chimg thiéu mau cuc bd thén, tai diy mau dong mach mac treo
trang sau khi tai tao dong mach chui, bénh truyén nhiém hoic nhiém tring huyét, cac roi
loan phirc mién dich va cac bénh ty mién, bénh viém khép dang thé'lp, bénh luput ban do
hé théng (SLE), viém than do SLE, viém thén tang sinh, xo gan, thiéu mau do tan huyét,
ching nhuge co, tai tao mo, tai tao than kinh, kho thé, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi mau va tic nghén phdi,
chirng viém phéi, bénh bui phéi x0 hoéa, xo phéi, bénh hen, di Gng, ching co thét phé
quan, viém phdi qua min, bénh do ky sinh trung, hdi chimg Goodpasture, viém mach
mau phéi, viém mach mau mién dich Pauci, chimg viém két hop phirc mién dich, hoi
ching khang phospho-lipit, chting viém ciu than va béo phi. Theo céc phuong 4n cu thé,
bénh hodc rdi loan nay do hoat hoa bd thé duge chon tir bénh thoai hoa diém vang do
tudi gia, teo d4o té bao thu quang, bénh vong mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac sdc td, hodc thoai hoa diém vang.

Theo mot phuong 4n, sang ché dé xuit axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-
1 H-indol-4-yl)metyl)-4-metylpiperidin-2-yl)benzoic d& dung trong viéc didu tri bénh
hoic rbi loan & dbi tuong do su hoat hoa bd thé, cu thé 1a do su hoat héa ctia con dudong
b thé khong cb dién. Theo cac phuong 4n cu thé, bénh hoic rdi loan nay do hoat hoa bd
thé dugc chon tir bénh thoai hoéa diém vang do tudi gia, teo dao té bao thu quang, bénh

vOng mac do tiéu dudng, bénh viém mang bo dao, bénh vdng mac sic td, thoai héa diém
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vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chirng Vogt-
Koyangi-Harada, bénh viém mang bd dio trung gian, bénh viém mang mach vdng mac
hinh dan nd, bénh viém mit giao cam, bénh bong nudc tr mién dang seo & mét, bénh
béng nuée tu mién & mét, bénh ly than kinh thi giac thiéu mau cuc bd khong thudc dong
mach, ching viém sau phau thuét, chiing tic tinh mach vdng mac, cac rdi loan than kinh,
bénh da xo cting, dot quy, hoi chung Guillain Barre, chin thuong so ndo, bénh
Parkinson, cac rdi loan vé hoat hoa bd thé khong mong mudn hoic khong thich hop, bién
chung do chay than, dao thai tang ghép siéu cép tinh, dao thai di ghép, nhiém doc do
intolokin-2 khi diéu tri béng IL-2, cac rbi loan viém, chimng viém ctia bénh ty mién, bénh
Crohn, hdi chiing suy hd hip & ngudi trudng thanh, chirng viém co tim, c4c tinh trang tai
ddy mau sau thiéu mau cuc bo, chung nhdi mau co tim, tao hinh mach bong béong, hoi
ching sau bom & bénh nhan ding may chay than hodc tim nhén tao, ching xo vita dong
mach, thim tich mau, ching thiéu mau cuc bd than, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chii, bénh truyén nhiém hoic nhiém trung huyét, cac rdi
loan phirc mién dich va cac bénh tu mién, bénh viém khép dang thép, bénh luput ban do6
hé théng (SLE), viém than do SLE, viém thén tang sinh, xo gan, thiéu mau do tan huyét,
chirng nhuoc co, tai tao md, ti tao than kinh, kho thd, ho ra mau, ARDS, bénh hen, bénh
phdi tdc nghén man tinh (COPD), bénh khi thiing, chimg nhdi méau va tic nghén phdi,
ching viém phéi, bénh bui phéi x0 hoéa, xo phéi, bénh hen, di ing, ching co thét phé‘
quan, viém phdi qua man, bénh do ky sinh trung, hoi ching Goodpasture, viém mach
mau phdi, viém mach mau mién dich Pauci, chimg viém két hop phirc mién dich, hoi
ching khang phospho-lipit, chimg viém cau thin va béo phi. Theo cac phuong 4n cu thé,
bénh hoic rdi loan nay do hoat hda bo thé duogc chon tir bénh thoai héa diém vang do
tudi gia, teo déo té bao thy quang, bénh vong mac do tiéu duong, bénh viém mang bd
dao, bénh vdng mac sic t6, hodc thoai hoa diém vang.

Theo mot phuong 4n, sang ché dé xuét axit (-)-4-((25.,4S5)-4-metoxy-1-((5-metoxy-
7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic dé dung trong viéc didu tri bénh
hoic rbi loan & ddi tuong do sy hoat hoa bd thé, cu thé 13 do su hoat héa cia con duong
bd thé khong ¢ dién. Theo cac phuong an cu thé, bénh hoic rbi loan nay do hoat héa bd
thé dugc chon tir bénh thoai héa didm vang do tudi gia, teo dao té bao thu quang, bénh
vOong mac do tiéu dudng, bénh viém mang bd dao, bénh vOng mac séc t6, thodi hoa diém

vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi ching Vogt-
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Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vdng mac
hinh dan nd, bénh viém mit giao cam, bénh béng nudc ty mién dang seo & mét, bénh
boéng nude tr mién & mét, bénh ly than kinh thi gi4c thiéu mau cuc bd khong thugc dong
mach, chirng viém sau phﬁu thuat, chig tc tinh mach vong mac, cac r6i loan than kinh,
bénh da xo cling, dot quy, hoi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, cac rbi loan vé hoat héa b thé khong mong mudn hoic khong thich hop, bién
ching do chay than, dao thai tang ghép siéu cip tinh, dao thai di ghép, nhidm doc do
intolokin-2 khi diéu trj bing IL-2, cac rdi loan viém, chimg viém ctia bénh ty mién, bénh
Crohn, hdi ching suy hd hip & ngudi trudng thanh, ching viém co tim, cac tinh trang tai
déy maéu sau thiéu mau cuc bo, chiing nhdi mau co tim, tao hinh mach bong boéng, hoi
chirng sau bom ¢ bénh nhén dung may chay than hodc tim nhén tao, chirng xo vita déng
mach, thAm tach mau, chung thiéu méu cuc b0 than, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chi, bénh truyén nhiém hozc nhiém tring huyét, cac rdi
loan phirc mién dich va céc bénh tw mién, bénh viém khép dang thip, bénh luput ban d6
hé théng (SLE), viém than do SLE, viém than tang sinh, xo gan, thiéu mau do tan huyét,
ching nhugc co, tai tao mo, tai tao than kinh, khé thé, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh khi thiing, chirng nhdi méu va tic nghé&n phdi,
ching viém phéi, bénh bui phéi x0 hoda, xo phéi, bénh hen, di tng, ching co that phé
quan, viém phéi qua man, bénh do ky sinh trung, hdi chiing Goodpasture, viém mach
méau phdi, viém mach mau mién dich Pauci, chimg viém két hop phtrc mién dich, hoi
chitng khang phospho-lipit, chiing viém ciu than va béo phi. Theo cac phuong an cu thé,
bénh hoic rdi loan nay do hoat hoa bd thé dugc chon tir bénh thoai héa diém vang do
tudi gia, teo dao té bao thu quang, bénh vdong mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac sic td, hodc thoai hoa diém vang.

Theo mét phwong 4n, sang ché @& xuét axit (-)-5-(rel-(2S,4S)-4-etoxy-1-((5-
metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic d dung trong viéc diéu tri
bénh hoic rdi loan & dbi turong do sy hoat héa bd thé, cu thé 1a do su hoat hoa ctia con
dudng bd thé khong c¢b dién. Theo cac phuong 4n cu thé, bénh hoic rdi loan nay do hoat
hoéa bd thé duge chon tir bénh thoai héa diém vang do tubdi gia, teo dao té bao thu quang,
bénh vong mac do tiéu duong, bénh viém mang bd dao, bénh vong mac sic t6, thoi héa
diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chiing

Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vdng
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mac hinh dan nd, bénh viém mit giao cam, bénh bong nudc ty mién dang seo & mét,
bénh bong nudc tu mién & mét, bénh 1y than kinh thi giac thiéu mau cuc bd khong thude
dong mach, chiing vi€ém sau ph?lu thuat, ching tac tinh mach vdng mac, cac rdi loan than
kinh, bénh da xo cling, djt quy, hdi chimg Guillain Barre, chin thuong so ndo, bénh
Parkinson, cac r6i loan vé hoat hoa b thé khong mong mudn hodc khong thich hop, bién
chung do chay than, dao thai tang ghép sidu cip tinh, dio thai di ghép, nhiém doc do
intolokin-2 khi diéu tri béng IL-2, cac rbi loan viém, ching viém ctia bénh tu mién, bénh
Crohn, hoi chimg suy ho hip & ngudi trudng thanh, chirng viém co tim, c4c tinh trang tai
déy méu sau thiéu mau cuc bg, chung nhdi mau co tim, tao hinh mach bong bong, hoi
chirng sau bom & bénh nhin ding may chay thdn hodc tim nhén tao, ching xo vita dong
mach, thdm tach mau, ching thiéu mau cuc bd than, tai ddy mau dong mach mac treo
trang sau khi tdi tao ddng mach chi, bénh truyén nhim hodc nhiém tring huyét, cac rbi
loan phirc mién dich va cac bénh tu mién, bénh viém khép dang thr?ip, bénh luput ban do
hé théng (SLE), viém than do SLE, viém thén ting sinh, xo gan, thiéu mau do tan huyét,
chitg nhuoc co, tai tao md, ti tao than kinh, khé thé, ho ra mau, ARDS, bénh hen, bénh
phbi tic nghén man tinh (COPD), bénh khi thiing, chitng nhdi mau va tic nghén phéi,
chiig viém phéi, bénh bui phé)i x0 hoéa, xo phéi, bénh hen, di ing, ching co thét phé
quan, viém phdi qua man, bénh do ky sinh trung, hoi chimg Goodpasture, viém mach
mau phdi, viém mach mau mién dich Pauci, chimg viém két hop phirc mién dich, hoi
ching khang phospho-lipit, chitng viém ciu than va béo phi. Theo cac phuong 4n cu thé,
bénh hoic rdi loan nay do hoat héa bd thé dugc chon tir bénh thoai hoa diém vang do
_ tudi gia, teo dao té bao thu quang, bénh vong mac do tiéu duong, bénh viém mang bd
dao, bénh vong mac sic td, hodc thoai hoa diém vang.

Theo mot phuong 4n, sing ché dé xuét axit (-)-4-(1-((5-metoxy-7-metyl-1H-indol-
4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic dé diing trong viéc didu tri bénh hogc rdi
loan & dbi tuong do sur hoat hoa bd thé, cu thé 1a do su hoat héa cua con duong bd thé
khong cb dién. Theo cic phuong 4n cu thé, bénh hodc rdi loan nay do hoat hoa bd thé
dugc chon tir bénh thoai hoa diém vang do tudi gia, teo dao té bao thu quang, bénh vong
mac do tiéu dudng, bénh viém mang bd dao, bénh vOng mac sdc t, thoai hoa diém vang,
bénh viém mang bd dio Behcet, bénh viém mang mach da nang, hdi ching Vogt-
Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vong mac

hinh dan nd, bénh viém maét giao cdm, bénh béng nuéc tu mién dang seo & mit, bénh
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boéng nudc tu mién & mét, bénh 1y than kinh thi giac thiéu mau cuc bd khong thudc dong
mach, ching viém sau phau thut, chimg tic tinh mach vong mac, cac rdi loan than kinh,
bénh da xo cting, dot quy, hoi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, cac rbi loan vé hoat hoa bd thé khong mong mudn hoic khong thich hop, bién
chung do chay than, dao thai tang ghép siéu cip tinh, dao thai di ghép, nhiém doc do
intolokin-2 khi diéu tri bang IL-2, c4c rbi loan viém, ching viém ctia bénh tur mién, bénh
Crohn, hoi chitng suy h6 hap & ngudi trudng thanh, ching viém co tim, cac tinh trang tai
déy mau sau thiéu méu cuc bd, ching nhdi mau co tim, tao hinh mach bong bong, héi
chimg sau bom & b¢nh nhén ding may chay than hoac tim nhén tao, chiing xo vita dong
mach, thAm tich mau, ching thiéu mau cuc bd than, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chd, bénh truyén nhiém hoic nhiém trung huyét, cac rdi
loan phirc mién dich va céc bénh tu mién, bénh viém khép dang the“ip, bénh luput ban do6
hé théng (SLE), viém than do SLE, viém than tang sinh, xo gan, thiéu méau do tan huyét,
chimg nhuoc co, tai tao mo, tai tao than kinh, kho thd, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi mau va tic nghén phéi,
chimg viém phdi, bénh bui phdi xo héa, xo phdi, bénh hen, di tng, ching co thit phé
quan, viém phdi qua mén, bénh do ky sinh trung, hdi chimg Goodpasture, viém mach
mau phéi, viém mach mau mién dich Pauci, chimg viém két hop phirc mién dich, hoi
ching khéng phospho-lipit, chirg viém cau than va béo phi. Theo cac phuong an cu thé,
bénh hoic rdi loan nay do hoat hoa bd thé dugc chon tir bénh thoai hoa diém vang do
tudi gia, teo dao té bao thu quang, bénh vdng mac do tiéu duong, bénh viém mang bd
dao, bénh vdong mac sc t6, hoic thoai hoa diém vang.

Theo mot phuong 4n, sang ché dé xuét axit 4-((2S,4S)-(4-etoxy-1-((5-metoxy-7-
metyl-1H-indol-4-yl)metyl)piperidin-2-yl))benzoic ((+)-1a mubi TFA) dé dung trong viéc
diéu tri bénh hodc rbi loan & dbi tuong do su hoat hoa bd thé, cu thé 1a do su hoat hda cua
con dudong bd thé khong cb dién. Theo cac phuong 4n cu thé, bénh hoic rdi loan nay do
hoat hoa b thé dugc chon tir bénh thoai hoa diém vang do tudi gia, teo dao té bao thu
quang, bénh vong mac do tiéu duong, bénh viém mang bd dao, bénh véng mac sac t,
thoai hoa diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang,
hoi ching Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang
mach vong mac hinh dan nd, bénh viém mét giao cam, bénh bong nudce ty mién dang seo

& mét, bénh béng nudce ty mién & mét, bénh Iy than kinh thi giac thiéu mau cuc bd khong
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thudc dong mach, chiing viém sau pha:lu thuat, chung tc tinh mach vdng mac, céc rbi
loan than kinh, bénh da xo cling, dot quy, hoi chimg Guillain Barre, chin thuong so néo,
bénh Parkinson, cac rdi loan vé hoat héa bd thé khong mong mudn hodc khong thich
hop, bién ching do chay than, dao thai tang ghép siéu cép tinh, dao thai di ghép, nhiém
ddc do intolokin-2 khi diéu tri béng IL-2, cac rdi loan viém, ching viém cia bénh tu
mién, bénh Crohn, hoi chitng suy ho hip & ngudi trudng thanh, chirng vi€m co tim, céc
tinh trang tai drfly méau sau thiéu mau cuc b9, ching nhdi méu co tim, tao hinh mach bong
bong, hdi chirng sau bom & bénh nhén dung may chay than hodc tim nhén tao, ching xo
vita dong mach, thdm tach mau, ching thiéu mau cuc bod than, tai déy mau dong mach
mac treo trang sau khi tai tao dong mach chu, bénh truyén nhiém hodc nhiém trung
huyét, céc rdi loan phitc mién dich va c4c bénh ty mién, bénh viém khép dang thép, bénh
luput ban dé hé¢ théng (SLE), viém thén do SLE, viém thén tang sinh, xo gan, thiéu mau
do tan huyét, chimg nhuoc co, tai tao md, tai tao thin kinh, kho thd, ho ra mau, ARDS,
bénh hen, bénh phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi mau va tic
nghén phéi, ching viém phéi, bénh bui phéi x0 hoda, xo phéi, bénh hen, di img, ching co
thit phé quan, viém phdi qua mén, bénh do ky sinh trung, hoi ching Goodpasture, viém
mach mau phdi, viém mach mau mién dich Pauci, chting viém két hop phtrc mién dich,
hoi chimg khang phospho-lipit, chimg viém cau than va béo phi. Theo cac phuong an cu
thé, bénh hodc rbi loan nay do hoat hoa bd thé dugce chon tir bénh thoai hoa diém vang do
tudi gia, teo dao té bao thu quang, bénh vong mac do tiéu duong, bénh viém mang bd
dao, bénh vong mac sc td, hoic thoai héa diém vang.

Theo mot phuong 4n, sang ché dé xuit axit (-)-4-(rel-(2S,4S)-1-((5,7-dimetyl-1 H-
indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic dé dung trong viéc didu tri bénh hoic
r6i loan & ddi tuong do su hoat hoa bd thé, cu thé 14 do su hoat héa cua con duong bd thé
khong c6 dién. Theo cic phwong an cu thé, bénh hodc rdi loan nay do hoat hoa bd thé
dugc chon tir bénh thoai héa diém vang do tudi gia, teo dao té bao thu quang, bénh vdng
mac do tiéu dudng, bénh viém mang bd dao, bénh vong mac sic t6, thoai hoa diém vang,
bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hoi chimg Vogt-
Koyangi-Harada, bénh viém mang bd dio trung gian, bénh viém mang mach vdong mac
hinh dan nd, bénh viém mit giao cam, bénh bong nudc tr mién dang seo & mét, bénh
béng nuéce ty mién & mit, bénh ly than kinh thi giac thiéu mau cuc bod khong thudc dong

mach, ching viém sau phiu thuit, chimg tic tinh mach véng mac, cac ri loan thén kinh,
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bénh da xo cung, dot quy, hoi ching Guillain Barre, chin thuong so ndo, bénh
Parkinson, céc rdi loan vé hoat héa bd thé khong mong mudn hoic khong thich hop, bién
chimg do chay thén, dao thai tang ghép siéu cdp tinh, dio thai di ghép, nhiém doc do
intolokin-2 khi diéu tri béng IL-2, c4c rbi loan viém, chirg viém ctia bénh tu mién, bénh
Crohn, hoi ching suy hd hip ¢ nguoi trudng thanh, ching viém co tim, céc tinh trang tai
déy mau sau thiéu mau cuc bd, ching nhdi mau co tim, tao hinh mach bong béng, hoi
chimg sau bom ¢ bénh nhan ding may chay than hodc tim nhén tao, ching xo vita dong
mach, thim tich mau, ching thiéu mau cuc bd théan, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chii, bénh truyén nhiém hodc nhiém tring huyét, cac rbi
loan phirc mién dich va cic bénh tu mién, bénh viém khép dang thip, bénh luput ban d6
hé théng (SLE), viém than do SLE, viém thén ting sinh, xo gan, thiéu mau do tan huyét,
chitng nhuoc co, tai tao mé, tai tao than kinh, khé thé, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi méu va tic nghén phdi,
chiing viém phdi, bénh bui phdi xo hoa, xo phdi, bénh hen, di tmg, chimg co thét phé
quan, viém phdi qua man, bénh do ky sinh trung, hdi chiing Goodpasture, viém mach
mau phéi, viém mach mau mién dich Pauci, chimg viém két hop phitc mién dich, hoi
ching khang phospho-lipit, ching viém ciu than va béo phi. Theo céc phuong 4n cu thé,
bénh hodc rdi loan ndy do hoat hoa bd thé duge chon tir bénh thoai héa diém vang do
tudi gia, teo dao té bao thu quang, bénh véng mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac séc td, hoic thoai héa diém vang.

Theo mdt phuong 4n, séng ché dé xudt axit 4-(rel-(2S,4S)-1-((5,7-dimetyl-1H-
indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic ((+)- 14 mudi TFA) dé dung trong viéc
diéu tri bénh hodc rdi loan & dbi tugng do su hoat héa bd thé, cu thé 1a do su hoat hoa cua
con dudng bd thé khong cb dién. Theo cac phuong 4n cu thé, bénh hodc rdi loan nay do
hoat hoa bd thé duoc chon tir bénh thoai héa diém vang do tudi gia, teo dao té bao thu
quang, bénh véng mac do tiéu dudng, bénh viém mang bd dao, bénh vong mac sic td,
thodi hoa diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang,
hoi chimg Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang
mach vdng mac hinh dan nd, bénh viém mit giao cam, bénh bong nude ty mién dang seo
& mit, bénh béng nude ty mién & mét, bénh ly than kinh thi giac thiéu mau cuc bd khong
thudc dong mach, chirng viém sau phiu thuit, ching tic tinh mach vOng mac, cac rbi

loan than kinh, bénh da xo cling, dot quy, hoi ching Guillain Barre, chin thuong so nio,
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bénh Parkinson, céc rdi loan vé& hoat hoa bd thé khong mong mudn hoic khéng thich
hop, bién ching do chay than, dao thai tang ghép siéu cip tinh, dio thai di ghép, nhidm
ddc do intolokin-2 khi diéu tri béng IL-2, c4c rdi loan viém, ching viém cua bénh tu
mién, bénh Crohn, hoi chimg suy ho hip & ngudi trudng thanh, ching viém co tim, cac
tinh trang t4i ddy mau sau thiéu mau cuc bo, ching nhdi méu co tim, tao hinh mach bong
bong, hoi ching sau bom & bénh nhén ding may chay than hodc tim nhan tao, chimg xo
vita dong mach, thdm tach mau, chuing thiéu mau cuc bd théan, tai déy mau dong mach
mac treo trang sau khi tai tao ddng mach chi, bénh truyén nhiém hoic nhiém trung
huyét, cac rdi loan phtrc mién dich va cac bénh tu mién, bénh viém khép dang thép, bénh
luput ban d6 hé théng (SLE), viém than do SLE, viém thén ting sinh, xo gan, thiéu mau
do tan huyét, chimg nhugc co, tai tao mo, ti tao than kinh, kho thé, ho ra mau, ARDS,
bénh hen, bénh phé)i tac nghén man tinh (COPD), bénh khi thiing, chirmng nhdi mau va tic
nghén phdi, chimg viém phdi, bénh bui phdi xo hoa, xo phdi, bénh hen, di ung, ching co
that phé quan, viém phdi qua man, bénh do ky sinh trung, hdi chung Goodpasture, viém
mach mau phdi, viém mach méu mién dich Pauci, chimg viém két hop phtc mién dich,
hoi chirmg khang phospho-lipit, chimg viém cau than va béo phi. Theo cac phuong 4n cu
thé, bénh hoic rbi loan nay do hoat héa bd thé dugc chon tir bénh thoai héa diém vang do
tudi gia, teo dao té bao thu quang, bénh vdng mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac séc t6, hoic thoai hoa diém vang.

Theo mot phuong an, sang ché d& xuit axit (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-
metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic dé ding trong viéc didu tri
bénh hoic rbi loan & dbi tugng do su hoat hoa bd thé, cu thé 1a do sy hoat héa cua con
duodng bd thé khong ¢ dién. Theo cac phuong én cu thé, bénh hoic rdi loan nay do hoat
héa b6 thé duge chon tir bénh thoai hoa diém vang do tudi gia, teo dao té bao thu quang,
bénh vdng mac do tiéu dudng, bénh viém mang bd dao, bénh vOng mac séc tb, thoai hoa
diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi chimg
Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vong
mac hinh dan nd, bénh viém mét giao cdm, bénh béng nudc tu mién dang seo & mit,
bénh béng nude ty min & mét, bénh 1y than kinh thi giac thidu mau cyc bd khong thude
dong mach, chimg viém sau phiu thuat, ching tic tinh mach véng mac, cac réi loan thin
kinh, bénh da xo cing, dot quy, hdi ching Guillain Barre, chin thuong so ndo, bénh

Parkinson, céc r6i loan vé hoat héa bo thé khong mong mudn hodc khong thich hop, bién
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chung do chay than, dao thai tang ghép siéu cép tinh, dio thai di ghép, nhidm doc do
intolokin-2 khi diéu trj bang IL-2, cac rdi loan viém, chimng viém ctia bénh tu mién, bénh
Crohn, hoi chiing suy ho hdp & ngudi trudng thanh, ching viém co tim, c4c tinh trang tai
déy méu sau thiéu mau cuc bd, ching nhdi mau co tim, tao hinh mach bong béng, hoi
ching sau bom & bénh nhan ding may chay than hodc tim nhén tao, ching xo vita dong
mach, thAm tich mau, ching thiéu mau cuc bod than, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chu, bénh truyén nhiém hodc nhiém trung huyét, cac rdi
loan phirc mién dich va cic bénh tw mién, bénh viém khép dang thép, bénh luput ban do
hé théng (SLE), viém than do SLE, viém than ting sinh, xo gan, thiéu mau do tan huyét,
chirg nhuoc co, tai tao md, tai tao than kinh, khé thd, ho ra mau, ARDS, bénh hen, bénh
phdi tic nghén man tinh (COPD), bénh Kkhi thiing, chirmg nhdi méau va tic nghén phbi,
chimg viém phdi, bénh bui phdi xo héa, xo phdi, bénh hen, di tng, chiing co thit phé
quéan, viém phdi qua min, bénh do ky sinh trung, hoi ching Goodpasture, viém mach
mau phdi, viém mach mau mién dich Pauci, chimg viém két hop phtc mién dich, hoi
ching khang phospho-lipit, chimg viém ciu than va béo phi. Theo cc phuong 4n cu thé,
bénh hoic rbi loan nay do hoat héa bd thé duogc chon tir bénh thoai héa diém vang do
tudi gia, teo dao té bao thu quang, bénh vdng mac do tiéu dudng, bénh viém mang bd
dao, bénh vong mac sic t6, hodc thoai hoa diém vang.

Theo mot phuong 4n, sang ché dé xuit axit (+)-4-(rel-(2S,4S)-1-((5-xyclopropyl-
7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic dé ding trong viéc diéu tri
bénh hoidc rbi loan & d6i tuong do su hoat hoa bd thé, cu thé 1a do su hoat hda cua con
duong bd thé khong c¢b dién. Theo cac phuong 4n cu thé, bénh hodc rbi loan nay do hoat
hoa bd thé duge chon tir bénh thoéi hoa diém vang do tudi gia, teo ddo té bao thu quang,
bénh vdng mac do tiéu dudng, bénh viém mang bd dao, bénh vOng mac sic td, thoai hoa
diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang, hdi ching
Vogt-Koyangi-Harada, bénh viém mang bd dao trung gian, bénh viém mang mach vong
mac hinh dan nd, bénh viém mat giao cam, bénh béng nudc tr mién dang seo & mit,
bénh béng nuée ty mién & mit, bénh ly than kinh thi gic thiéu méu cuc bo khong thudc
dong mach, chimg viém sau phau thuat, chiing tic tinh mach vong mac, cc rdi loan thin
kinh, bénh da xo cting, @t quy, hoi ching Guillain Barre, chén thuong so ndo, bénh
Parkinson, cac rdi loan vé hoat hoa bd thé khong mong mubn hodc khong thich hop, bién

ching do chay than, dio thai tang ghép siéu cdp tinh, dio thai di ghép, nhiém doc do
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intolokin-2 khi diéu tri b:?mg IL-2, céc rdi loan viém, chimng viém ctia bénh tu mién, bénh
Crohn, hdi ching suy hé hip & ngudi trudng thanh, chiig viém co tim, céc tinh trang tai
déy méu sau thiéu mau cuc bo, ching nhdi mau co tim, tao hinh mach bong béng, hoi
chimg sau bom & bénh nhan dung may chay than hodc tim nhan tao, ching xo vita dong
mach, thAm tiach mau, ching thiéu mau cuc bo thén, tai déy mau dong mach mac treo
trang sau khi tai tao dong mach chi, bénh truyén nhiém hodc nhiém trung huyét, céc rbi
loan phirc mién dich va cic bénh ty mién, bénh viém khép dang thip, bénh luput ban d6
h¢ théng (SLE), viém than do SLE, viém th4n ting sinh, xo gan, thiéu mau do tan huyét,
chiing nhugc co, tai tao mo, tai tao than kinh, kho thé, ho ra mau, ARDS, bénh hen, bénh
phéi tic nghén man tinh (COPD), bénh khi thiing, ching nhdi mau va tic nghén phéi,
chirng viém phéi, bénh bui phéi X0 hoéa, xo phéi, bénh hen, di ung, ching co thét phé
quan, viém phdi qua man, bénh do ky sinh trung, hoi ching Goodpasture, viém mach
mau phdi, viém mach mau mién dich Pauci, ching viém két hop phtc mién dich, hoi
chung khang phospho-lipit, chiing viém cau than va béo phi. Theo c4c phuong an cu thé,
bénh hoic rdi loan nay do hoat héa bd thé duoc chon tr bénh thoai héa diém vang do
tudi gia, teo dio té bao thu quang, bénh vdng mac do tiéu dudng, bénh viém mang bd

dao, bénh vong mac séc to, hodc thoai hoa di€m vang.

Vi du thye hién sing ché

Céac vi du sau nhim muc dich @& minh hoa cho sang ché va khong duoc hiéu 1a
gi6i han clia séng ché. Nhiét d6 duoc dua ra 1a & d6 bach phan (°C). Néu khong duoc dé
cap khac, tat ca sy lam bay hoi dwgc tién hanh trong diéu kién 4p sut giam, thong
thuong 1a khoang gitta 15mm Hg va 100mm Hg (= 20-133mbar = 2-13,8kPa). C4u truc
ctia san phim cudi ciing, cac chét trung gian va nguyén liéu khéi dau duge xac dinh bing
céc phuong phap phan tich tiéu chuan, vi du, cac dic tinh vi phén tich va quang phd, vi
du, MS, IR, NMR. Nhiing tir viét tit duoge st dung 14 nhitng tir dugc quy udce trong linh
VUuc nay.

Tat ca cac nguyén liéu khoi ddu, don vi cdu trac, chit phéan {mg, axit, bazo, chét
khir nuée, dung méi, va chit xuc tic duge dung dé tdng hop hop chét theo sang ché 1a c6
sin trén thi truong hodc ¢ thé duoc diéu ché béi cac phuong phép tdng hop hitu co da
biét véi ngudi c6 hiéu biét trung binh trong linh vuc nay (Houben-Weyl 4th Ed. 1952,
Methods of Organic Synthesis, Thieme, Volume 21). Ngoai ra, cic hgp chit theo sang ché
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c6 thé duoc didu ché bang cac phuong phap téng hop hitu co da biét v6i ngudi c¢6 hiéu
biét trung binh trong linh virc nay nhu dugc thé hién trong céc vi du sau day.

Trong s cac thir nghiém, céc thir nghiém in vifro sau ¢ thé duogc sir dung.

Cac vi du sau, dai dién cho cac phuong an dugc wu tién theo sang ché, nhim minh

hoa cho sdng ché ma khong gi¢i han pham vi cia sang ché.

Danh muc tir viét tit

9-BBN 9-borabixyclo[3,3,1]nonan
Ac axetyl

AcOH axit axetic

APCI ion hoa héa hoc ap suat khong khi
app biéu kién

aq. chira nugce

atm atmosphere

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphtyl
Boc tertiary butyloxy carboxy
br. rong

Bu butyl

BuOH butanol

Bz benzoyl

calcd. tinh toén

Cbz carboxybenzyl

d dinh do6i

dd dinh d6i ctia dinh d6i
DCE 1,2-dicloetan

DEA dietylamin

DEAD dietyl azodicarboxylat
DIBAL-H nhom diisobutyl hydrit
DIPEA N,N-diisopropyletylamin
DMAP 4,4-dimetylaminopyridin
DME 1,2-dimetoxyetan
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DMSO
dppf
dppp
EDC-HCI
ESI
EtOAc
Et
EtOH
g

h, hr
HATU

HC
HFIP
HPLC
IPA, iPrOH
IR

L

M
MHz
m

Me
Mel
MeOH
mg
min
ml

mmol
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N,N-dimetylformamit

dimetylsulfoxit

1,1'-bis(diphenylphosphino)feroxen
1,3-bis(diphenylphosphino)propan
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

ion héa phun dién
etyl axetat

etyl

etanol

gam

gio

2-(1H-7-azabenzotriazol-1-yl)--1,1,3,3-tetrametyl uroni hexaflophosphat

metanamini

diéu kién HPLC
1,1,1,3,3,3-hexaflo-2-propanol
sic ky 16ng hiéu nang cao
2-propanol

quang phd héng ngoai

lit

mol

mega Hec

dinh da

metyl

iodometan

metanol

miligam

phut

mililit

milimol

khdi phd
methyansulfonyl

ti s6 khéi lugng/dién tich
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N binh thuong

NMR cong hudng tir hat nhan

PBS dung dich nwéc mudi chira dém phosphat

Pd/C paladi trén cacbon

Ph phenyl

ppm mot phan triéu

rac raxemic

rel thong tin hoa 1ap thé twong dbi (vi du, trans hoic cis) va khong biéu thi

héa 14p thé tuyét d6i cho théng tin di kém hoéa 1ap thé

r.t. nhiét do phong

RP- pha dao

] dinh don

satd. bdo hoa

SFC sdc ky 16ng siéu t6i han

SO;.Py, SO;3-Py phtre pyridin luu huynh trioxit
t dinh ba

TBAF tetra-n-butylamoni florua

TBDPS tert-butyldiphenylsilyl

TBDPSCI, TBDPS-CI fert-butyldiphenylsilyl clorua
TEA, Et;N trietylamin

tert- bac ba

TFA axit trifloaxetic

TFE 2,2, 2-trifloetanol

THF tetrahydrofuran

TMS trimetylsilyl

TMSOTTf trimetylsilyl triflometansulfonat
TMSP natri 3-trimetylsilylpropionat-2,2,3,3-d,
t; thoi gian luu

Tris tris(hydroxymetyl)aminometan

Ts p-toluensulfonyl

TsOH axit p-toluensulfonic

\7A% thé tich/ thé tich (volume per volume)
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w/v khéi luong/thé tich

Céac vi du sau nhim muc dich d& minh hoa cho sang ché va do d6 khong dugc
hiéu 14 gi¢i han cia sang ché. Trir khi c6 dé cap khic, mot hodc nhiéu dang chéit hd bién
ctia cac hop chit trong phan vi du thuc hién sang ché dugc mb ta sau day co thé duoc
diéu ché tai chd (in situ) va/hodc dugc phan 14p. Moi dang chét hd bién cta cac hop chét
trong phén vi du thyuc hién sang ché dugc mo ta sau day s€ duoc coi la dugc boc 10. Nhiét
d6 dwoc dua ra 1a & do bach phan. Néu khong c6 @ cép khiac, tit ca sy lam bay hoi duoc
tién hanh trong diéu kién 4p suét giam, théng thuong 1a khoang gitta 15mm Hg va
100mm Hg (= 20-133mbar = 2-13,8kPa). C4u tric cia san phim cudi cling, cic chét
trung gian va nguyén liéu khéi dau duge xac dinh bing cac phuong phép phan tich tiéu
chudn, vi du, cic ddc tinh vi phén tich va quang phé, vi dy, MS, IR, NMR. Nhiing tir viét
tat dwoc sir dung 13 nhitng tir dwgc quy udc trong linh vuc nay.

T4t ca cac Nguyén liéu khoi ddu , don vi cAu tric, chét phén tng, axit, bazo, chit
khir nuée, dung moi, va chit xic tac dugce ding dé téng hop hop chit theo sang ché 1a co
san trén thi truong hoic c6 thé duoc diéu ché béi cac phuong phap téng hop hitu co da
biét v6i ngudi ¢6 hiéu biét trung binh trong linh vic nay (Houben-Weyl 4th Ed. 1952,
Methods of Organic Synthesis, Thieme, Volume 21). Ngoai ra, cac hop chét theo sang ché
c6 thé dugc diéu ché bing cac phuong phap tdng hop hitu co da bibt voi ngudi ¢ hidu
biét trung binh trong linh vuc nay nhu dugc thé hién trong céc vi du sau day.

Trir khi c6 d& cap khac, moi phan g déu dugc tién hanh trong moi trudong khi nito
hodc argon,. Su quay quang dugc do trong MeOH, sir dung vach D cta dén natri.

Proton NMR (‘H NMR) dugc tién hanh trong dung moi dugc doteri hoa. Vi cac
hop chét cu thé dugc bde 1§ & ddy, mdt hoidc nhiéu su chuyén dich 'H xen pht véi céc tin
hiéu dung moi ly giai protein con lai; cac tin hiéu nay khéng dugc bao cdo trong cac thi
nghiém dugc d& xuét duoi day.

Nhiéu khéi lugng ion gbc dugce bio cdo cho dir lidu khdi phd néu hop chit theo
sang ché chira mot hodc nhidu nguyén tt brom. Bromin tn tai ¢ ty 16 mol ”’Br:*'Br x4p
xi 1:1. Do @6, hop chit c6 nguyén tir brom duy nhét s& cho thdy hai khéi lwong ion gbe
ma khac nhau 2 amu.

Céc phuong phap diéu ché sau dugc st dung cho RP-HPLC.

HC-A:
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- Pha tinh: Waters SunFire™ Prep C18 OBD™ 5um, 30x100mm
- Pha ddng: gradien, nuéc chira 0,1% TFA / axetonitril

HC-B

- Pha tinh: Gemini® NX 5p C18 110A 100x30mm

- Pha dong: gradien, nuée chira 0,1% (28% amoni hydroxit) / axetonitril

Hoa lap thé tuyét dbi va/hodc su quay quang duoc dé xut cho cac phuong &n theo
sang ché néu 4p dung dugc. Sang ché bao gbm moi dang hoa lap thé ctia hop chét duoc
dé xuét & ddy. Néu hoa lap thé tuyét dbi duoc d& xuét, sy danh gi4 nay dugc tao ra qua
nhiéu xa tia X, va/hoic trong quan héa hoc, va/hoic it nhit mot tim bat dbi 1a tir nguyén
liu khéi dau tinh khiét chit ddng phan dbi anh (>15:1 er) dugc mua sin. Trong mét s6
trudng hop cac hop chét chira hai hodc nhidu trung tim bat dbi. Hoa 1ap thé twong ddi
clia c4c hop chét ndy duogc danh gia qua cac nghién ciru NMR va/hodc nhidu xa tia X.
Trong céc trudng hop nay hop chit nay dugc nhin dang véi tién t6 “rel” sau d6 1a danh
phép R/S. Luu ¥, trong trudng hop néu “rel” duge sir dung, R/S chi dé xuét thong tin hoa
1ap thé twong ddi (vi du, trans hodic cis) va khong bidu thi hoa 1ap thé tuyét dbi. Trong
mot s6 trudng hop héa lap thé twong ddi cia cip chit ddng phan ddi anh khong duoc xac
dinh va do d6 cac cht ddng phan ddi quang cu thé dugc nhan dang bang thoi gian luu
trong didu kién HPLC dwgc mo ta va cac cum tir “chit ddng phan khong d6i quang-1”
hodc “chat ddng phan khéng dbi quang-2”, hoic “chat ddng phan khong dbi quang don
nhit” nay néu chi mét chit ddng phan dwgc phan lap va/hodc c6 mit.

Trong trudng hop mau racemic, bao gdm chét trung gian, chit déng phan dbi quang
dugc phéan tach bing sic ky sir dung pha tinh khong dbi xtng va dugc nhan dang/phan
hoéa bing thoi gian lwu HPLC ma sir dung pha tinh bat déi va cum tir “chét dong phan ddi
anh-1” hodc “chét déng phan dbi anh-2”, va/hodc bdi diu “+” hodc “-* cu thé ma dé cap
dén sy quay 4nh sang phan cuc néu c6 dir lidu nay.

Trong trudng hop néu chit ddng phan khéng dbi quang riéng, ma 1a racemic, duoc
nhén dang nhung khong x4c dinh dugc hoa lap thé twong ddi, sau d6 hop chét nay dugc
chi dinh biang ky hiéu “(£) ciing véi cum tir “chit ddng phan khéng ddi quang-1” hoic
“chét ddng phan khong dbi quang-2”, hodc “chit dong phan khéng dbi quang don nhit”
néu chi mot chit ddng phan duoc phan lap va/hodc c6 mat.

Trong trudng hop néu c6 dit liéu quay cu thé dinh tinh, nhung khong xac dinh dugc
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hoa 1ap thé twong ddi, chit ddng phan khong ddi quang cu thé dugc xé4c dinh 1a “+” hodc
“~ ctng v6i sy chi dinh “chit ddng phan khong dbi quang-1” hodc “chét ddng phan
khong d6i quang-2”, hoic “chit ddng phan khong dbi quang don nh4t” néu chi mot chat
ddng phan dugc phéan 14p va/hodc c¢6 mit.

Trong mdt sb truong hop, vi du ¢6 nhém chire c6 tinh axit nhu 13 cic mau trong
quy trinh tinh sach cubi cing c6 thé chira hdn hop khong xac dinh dugc cua céc axit tu
do cung voi mudi kali va/hoic lithi cua hop chét diu dé. Nhimng thay ddi nho vé lugng
mubi c6 mit co thé thay dbi chuyén dich héa hoc quan sat dugc hodc cuong do cia mot

s& dinh trong dai quang phd "H NMR.

Chét trung gian 1-1:
Chét trung gian 1-1-A; 5,7-dimetyl-4-nitro-1-tosyl-1H-indol

NO,

74
N
¢

Thém timg phan NaH (3,2g, 60% trong diu khoang, 79mmol) vao dung dich 5,7-
dimetyl-4-nitro-1H-indol (CAS; 1190314-35-2, 10g, 52,6mmol) trong DMF (200ml) &
0°C, va sau d6 khudy hén hop nay & nhiét do phong trong 0,5 gio. Lam lanh hdn hop nay
xudng 0°C. Thém TsCl (15,0g, 79mmol) vao dung dich huyén phii mau dé nay & 0°C, va
sau d6 khudy hdn hop nay & nhiét do phong trong 22 gio. O thoi diém nay, ngung phan
ting bang KHSO, chira nu6c ban bio hoa. Pha lodng hdn hop nay bang H,0, va sau do
khudy toan bo hdn hop nay & nhiét do phong trong 1 gio. Thu chét rén tao thanh bing
cach loc. Rira lién tiép chét rin mau nau thu dugc bing H,0, MeOH, va heptan. Séy chét
rin ndy dé thu hop chét tiéu d& nay. MS (ESI+) m/z 345,1 (M+H).

Chét trung gian 1-1-B; 5,7-dimetyl-1-tosyl-1H-indol-4-amin
NH,
4
Ts’N

Thém Zn (16,1g, 247mmol) vao dung dich 5,7-dimetyl-4-nitro-1-tosyl-1H-indol,
chit trung gian 1-1-A, (17g, 49,4mmol) trong MeOH (50ml)/EtOAc (300ml). Lam lanh
dung dich huyén phi nay xubng 0°C. Thém ting giot AcOH (30ml) vao dung dich huyén
phu nay trong 30 phut, va sau d6 khudy hén hop nay & 0°C trong 0,5 gi0d. B6 binh phan -
ting khoi bé nu6c da, va khudy hdn hop nay & nhiét do phong trong 18,5 gid. Rét hdn

-85-



22045

hop phan g vao hén hop ciia Celite®/NaHCO5 chira nude 5%/EtOAc, va sau d6 khudy
manh hdn hgp c6 tinh bazo trong 0,5 gid. Loc hén hop qua Celite®. Tach 16p va chiét 16p
nudce béng EtOAc. Rira 16p hitu co Kkét hop béng NaHCOj; chira nude 5%, H,O, va nude
mudi, 1am kho qua Na,SO,, va sau do, loc. Cod dac phén loc dugc dé thu hop chét néu &
dé muc nay, dugc sir dung ma khong yéu cau tinh ché thém. MS (ESI+) m/z 315,1
(M+H).

Chét trung gian 1-1-C; 4-i0do-5,7-dimetyl-1-tosyl-1H-indol

|

4
Ts/N
Thém dung dich HCI déc chira nude (4,3ml, 49,0mmol) vao dung dich huyén phu
5,7-dimetyl-1-tosyl-1H-indol-4-amin, chét trung gian 1-1-B, (7,70g, 24,5mmol) trong
H,0 (80ml)/EtOAc (150ml) & 0°C, va sau d6 khudy hdn hop niy & 0°C. Thém ting giot
dung dich NaNO, (2,0g, 29,4mmol) trong H,O (20ml) vao dung dich huyén phi niy
trong 15 phut trong khi gitt nhiét do duéi 5°C. Khi thém xong, khudy hén hop nay & 0°C
trong 1 gio. Thém timg giot dung dich KI (12,2g, 73,5mmol) trong H,O (20ml) vao hén
hop nay trong 15 phut, va sau d6 khudy hdn hop nay & 0°C trong 1 gi0. Nguing phan (mg
bang Na,S,05 ban bio hoa, va sau d6 khudy toan bd hdn hop nay & nhiét do phong trong
khoéang 16 gio. Pha loang hdn hop nay bang EtOAc, va sau d6 phan chia céc 16p. Ria
lién tiép 16p hitu co béng H,0 va nude mudi, 1am khod qua Na,SOy, va sau do, loc va co
dic. Tinh sach phan thu dwoc bing phuong phap sic ky cot nhanh silicagel [heptan/(30%
EtOAc trong CH,Cly) = 91/9 dén 85/15)]. Nghién phan thu duoc bang Et,0, va sau dé,
thu chit rén nay bang cach loc @& thu hop chét tiéu dé nay. "H NMR (400 MHz, DMSO-
de) 6 7,92 (d, J=3,80 Hz, 1H), 7,61 (d, J/=8,60 Hz, 2H), 7,40 (dd, J=0,50, 8,60 Hz, 2H),
7,04 (s, 1H), 6,72 (d, J=3,79 Hz, 1H), 2,41 (s, 3H), 2,37 (s, 3H), 2,34 (s, 3H).
Chét trung gian 1-1; 5,7-dimetyl-1-tosyl-1H-indol-4-carbaldehyt |
H._O
7
Ts/N
Thém n-butyllithi trong hexan (2,2M, 1,3ml, 2,8mmol) vao dung dich 4-iodo-5,7-
dimetyl-1-tosyl-1H-indol, chit trung gian 1-1-C, (950mg, 2,1mmol) va DMF (0,33ml,
4,2mmol) trong xyclopentyl metyl ete (22ml) & -78°C. Sau khi khudy trong 1 gid, thém
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lugng bd sung n-butyllithi trong hexan (2,2M, 0,19ml, 0,42mmol). Sau khi khudy trong
15 phut, ngimg phéan tng biang MeOH (2ml) va NaHSO, chira nu6c ndng do 1M (4,5ml),
va pha lodng bing EtOAc va nudc mudi. Tach 16p va chiét 16p nude bang EtOAc. Két
hop céc 16p hitu co, rira béng nude mudi, 1am kho qua Na,SOy, loc, va ¢6 dic. Tinh sach
phin thu dugc biang phuong phap sic ky cot nhanh silicagel [(10%
CH,Cly/heptan)/(20%EtOAc/CH,Cl,) = 100/0 dén 50/50] dé thu dugc hop chét tidu dé
nay. MS (ESI+) m/z 328,2 (M+H).
Chét trung gian 1-2:
Chét trung gian Int-1-2-A; 5 -bromo-7-metyl-1H-indol-4-carbonitril

i

Br
4

N
H

Thém ting giot 2-br0mo-4-metyl-5-nitro-benzoﬁitril (15g, 62,2mmol) trong THF
(100ml) vao dung dich huyén phu vinylmagie bromua ndng do 1M trong THF (249ml,
249mmol) trong khi git nhiét 46 phan tng dudi -20°C. Sau khi thém xong, dé hén hop
nay & nhiét do phong va khudy trong 1,5 gid. Sau d6 lam lanh hén hop nay xubng duéi -
20°C va lam ngimg biang MeOH trong khi giit nhiét do noi phéan tng dudi 0°C. Thém
Celite®, va NaHCO; chtra nuéc 5% (50ml) vao hén hop nay. Pha lodng hdn hop nay
b%mg CH,Cl,, va loc loc qua tAim SiO,, ma dugc trang qua béng hén hop cuta
CH,CL/EtOAc (ty 1€ khoang 1/1). Cb dic phan loc duge dé thu hop chit néu ¢ dé muc
ndy, dugc st dung ma khong yéu cau tinh ché thém. MS (ESI-) m/z 233,1, 235,1. (M-H).
Chét trung gian 1-2-B; 5-bromo-7-metyl-1-tosyl-1H—indol-4-carbonitril

i

Br
4

N

T¢
Thém NaOH (3,06g, 77mmol) vao dung dich huyén phu 5-bromo-7-metyl-1H-
indol-4-carbonitril, chit trung gian 1-2-A, (11,99g, 51mmol), TsCl (14,58g, 77mmol), va
trietylbenzylamoni clorua (1,162g, 5,10mmol) trong CH,Cl, (300ml), va sau d6 khudy
hdn hop nay & nhiét &6 phong trong 19 gio. Lam ngimg hdn hop phan tng bing H,0, va
khudy manh hdn hop nay trong 1 gio. Pha lodng tiép hdn hop nay bang CH,Cl, varia
lién tiép hdn hop nay bing H,O va nudc mubi, va 16p hitu co sau d6 lam khé qua

Na,SOy, loc, va co dic. Nghién phén thu duoc béng MeOH va thu chét rin nay bﬁng cach
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loc dé thu duoc hop chit néu ¢ dé muc ndy, duoc sir dung ma khong yéu ciu tinh ché
thém. MS (ESI-) m/z 387,2, 389,2. (M-H).
Chét trung gian 1-2-C; 5-bromo-7-metyl-1-tosyl-1H-indol-4-carbaldehyt

H.__O

Br
7

TsIN

Thém DIBAL-H ndng d6 1M (38,5ml, 38,5mmol) trong toluen vao dung dich 5-
bromo-7-metyl-1-tosyl-1H-indol-4-carbonitril, chit trung gian 1-2-B, (10g, 25,7mmol)
trong toluen (500ml) & -78°C trong hon 10 phut. Sau d6 khudy hén hop nay & -78°C
trong khoang 75 phut. Sau d6 lam ngimg phan ting bing MeOH & -78°C. Sau d6 thém
HCI chtra nu6c néng d6 5N (100ml) vao hdn hop nay, va sau d6 dé hdn hop phan tmg &
nhiét do phong trong 2 gi¢ vao luc d6 thém luong du ctia Na'/K" tartrat rin (mudi
Rochelle) sau d6 1a H,O (100ml). Sau d6 khudy manh hén hop nay & nhiét do phong
trong khoang 3 gio va sau d6 pha lodng bang EtOAc. Loc hdn hop qua nut chira Celite®,
va phan b phan loc nay. Rira lién tiép pha hitu co bang NaHCO; chira nudc 5%, H,0,
va nudc mudi, 1am kho qua Na,SO,, loc, va cb diac dé tao ra hop chét tiéu dé nay ma
khéng yéu ciu tinh ché thém. MS (ESI+) m/z 392,0; 394,0 (M+H).
Chét trung gian 1-2-D; 5-bromo-7-metyl-1H-indol-4-carbaldehyt

H__O

Br
7

N
H

Thém KOH (2g, 35,6mmol) vao dung dich 5-bromo-7-metyl-1-tosyl-1H-indol-4-
carbaldehyt, chét trung gian 1-2-C, (6,5g, 16,57mmol) trong 1,4-dioxan (50ml)/H,O
(5ml). Khudy hdn hop nay & 100°C trong khoang 3 gid. Sau d6 pha loang hdn hop phan
ung ndy bang CH,Cl,, v rira hdn hop nay bing H,0 va nuée mubi, va lam kho 16p hiru
co qua Na,SOy, loc, va ¢ dic dé tao ra hop chét tiéu dé nay ma khong yéu cau tinh ché
thém. MS (ESI-) m/z 235,9, 238,0 (M-H).

Chét trung gian 1-2-E; fert-butyl 5-bromo-4-formyl-7-metyl-1H-indol-1-carboxylat

H__O
Br
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Thém Boc,0 (7,02ml, 30,2mmol vao dung dich 5-bromo-7-metyl-1H-indol-4-
carbaldehyt, chét trung gian 1-2-D, (3,6g, 15,12mmol) trong CH;CN, sau d6 1a DMAP
(0,185¢g, 1,512mmol). Khudy hén hop nay & nhiét do phong trong khoang 1 gi¢. Sau do,
ngimg phan tmg bing H,0. Khudy manh toan b hdn hop nay trong 0,5 gio. Sau d6 pha
lodng hdn hop nay bing CH,Cl,. Sau d6, rta lién tiép pha hitu co bang H,0 va nudc
mudi, 1am khod qua Na,SOy, loc, va ¢d dac. Tinh sach phz“m thu duoc béng phuong phép
sdc ky cot nhanh silicagel [heptan/30% EtOAc trong CH,Cly= 85/15] d& thu hop chit tidu
dé nay. MS (ESI+) m/z 338,0, 340,0 (M+H)".

Chét trung gian 1-2; tert-butyl 5-xyclopropyl-4-formyl-7-metyl-1H-indol-1-carboxylat
H._O
4
N
Boc

Thém Cs,CO; (27,5g, 84mmol), kali xyclopropyltetrafloborat (4,16g, 28,1mmol),
va Ru-Phos (CAS: 787618-22-8) (2,62g, 5,62mmol), sau d6 la Pd(OAc), (0,631g,
2,81mmol) vao dung dich huyén phi cua tert-butyl 5-bromo-4-formyl-7-metyl-1H-indol-
1-carboxylat, cht trung gian 1-2-E, (9,5g, 14,05mmol) trong toluen (50ml)/H,O (20ml)
& nhiét do phong. Sau d6 khudy toan bd hdn hop nay ¢ 100°C trong 2 gid. Lam mat hdn
hop phan tmg nay xubng dén nhiét do phong va pha lodng bing CH,Cl,. Rira lién tiép
pha hitu co béng H,0 va nuéc mubi, 1am kho qua Na,SOy, loc va ¢d dac. Tinh sach phé‘m
thu dwgc bing phuong phép séc ky cot nhanh silicagel [heptan/(30% EtOAc trong
CH,Cl,) =82/18]. Nghién chét rin tao thanh bing heptan dé tao ra hop chét tiéu dé nay.
MS (ESI+) m/z 300,3 (M+H)".

Chét trung gian 1-3:
Chét trung gian 1-3-A; tert-butyl 5-metoxy-7-metyl-1H-indol-1-carboxylat

4 o~
N
Boc

Thém Boc,0 (19,54ml, 84mmol), DMAP (0,734g, 6,01mmol), va Et;N (10,05ml,
72,lmmol) vao dung dich 5-metoxy-7-metyl-1H-indol (CAS: 61019-05-4, 9,69g,
60,1mmol) trong CH,Cl, (200ml) & nhiét o phong. Sau d6, khudy hdn hop nay trong 16
gi®. Pha lodng phan ting ndy bang CH,Cl, va NH,Cl bdo hoa. Chiét pha nudc ba lan bang

CH,Cl,. Rtra pha hitu co béng nude mudi, 1am kho qua Na,SOy, loc, va cd dac. Tinh sach
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phan thu dugc bang phwong phép séc ky cot nhanh silicagel (EtOAc/heptan) dé thu hop
chit tiéu dé nay. MS (ESI+) m/z 262,2 (M+H).

Chat trung gian 1-3; fert-butyl 4-formyl-5-metoxy-7-metyl-1H-indol-1-carboxylat
H._O

/ o~
N
Bod
Thém tirng giot oxalyl clorua (7,44ml, 85 mmol) vao dung dich N-metylformanilit
(10,49ml, 85mmol) trong CH,Cl, (68ml) & nhiét d¢ phong trong hon 30 phut. Sau do,
khudy hdn hop nay trong 16 git & nhiét do phong. Sau d6 thém ting giot hdn hop nay
trong hon 45 phut vao dung dich tert-butyl 5-metoxy-7-metyl-1H-indol-1-carboxylat,
chit trung gian 1-3-A, (16,99g, 65mmol) trong CH,Cl, (70ml) & -14°C. Khudy hén hop
tao thanh trong 1,5 gi & -14°C. Ngimng phan mg bing nudc da va sau d6 chiét ba 1an
béng CH,Cl,. Sau d6, rtra pha hitu co béng nude mudi, 1am kho qua Na,SOy, loc, va co
dic. Tinh sach phin thu dugc bing phuong phap sic ky cot nhanh silicagel
(EtOAc/heptan) dé thu hop chét tiéu d& nay. MS (ESI+) m/z 290,1 (M+H).
Chét trung gian 1-4:
Chét trung gian 1-4-A; (2-clo-4-metyl-5-nitrophenyl)metanol

"
Cl

Thém 1,1,1-triclo-2-metylpropan-2-yl carbonocloridat (19,2g, 80mmol) vao dung
dich cua axit 2-clo-4-metyl-5-nitrobenzoic (CAS; 101580-96-5, 15g, 69,6mmol) va
trietylamin (11,1ml, 80mmol) trong THF (200ml) & 0°C, va sau d6 khudy hdn hop nay &
0°C trong 1 gid. Loc bé chét rin mau tring tao thanh qua nat chira Celite®, duoc trang
bing THF (20ml). Thém NaBH, (3,2g, 83mmol) vao phan loc duge & 0°C, sau d6 1a H,O
(50ml). Khudy hdn hop nay & 0°C trong 0,5 gid, va sau d6 khudy & nhiét do phong trong
1,25 gio. Sau d6 lam dirng phan ung bang KHSO, chira nuéc ban bdo hoa. Tach 16p va
chiét 16p nudc bang CH,Cl,. Rira lién tiép 16p hitu co két hop bang H,0O va nude mudbi,
lam kho6 qua Na,SOy, va sau dd, loc qua nit chira SiO,, ma dugc trang qua béng EtOAc.
Cb dic phan thu duge va sau d6 nghién bing heptan. Thu chit rén tao thanh bing cach
loc dé thu hop chét tiéu dé nay. '"H NMR (400 MHz, CD;CN) & 8,11 (s, 1H), 7,47 (s,
1H), 4,68 (s, 2H), 2,53 (s, 3H).
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Chét trung gian 1-4-B; 2-((2-clo-4-metyl-5-nitrobenzyl)oxy)tetrahydro-2 H-pyran

Cl

Thém pyridini p-toluensulfonat (5,7g, 22,8mmol) vao dung dich cua (2-clo-4-
metyl-5-nitrophenyl)metanol, chit trung gian 1-4-A, (23 g, 114mmol) va 3,4-dihydro-
2H-pyran (20,9ml, 228mmol) trong CH,Cl, (500ml), va sau d6 khqu hdn hop nay &
nhiét d6 phong trong 11 gid. Ngimg phéan tmg bang NaHCO; chira nuée 5%. Tach 16p va
chiét 16p nuée bang CH,Cl,. Rira lién tiép 16p hitu co két hop bang H,O va nude mubi,
1am khd qua Na,SOy, loc va ¢b dic. Tinh sach phan thu dugc bang phwong phép sic ky
cdt nhanh silicagel (heptan/EtOAc = 96/4) dé thu hop chét tiéu d& nay. "H NMR (400
MHz, CDsCN) 6 8,10 (s, 1H), 7,49 (s, 1H), 4,81 (d, J=13,64 Hz, 1H), 4,72 - 4,78 (m,
1H), 4,59 (d, J=13,64 Hz, 1H), 3,77 - 3,92 (m, 1H), 3,34 - 3,60 (m, 1H), 2,54 (s, 3H),
1,68 - 1,91 (m, 2H), 1,43 - 1,68 (m, 4H).

Chét trung gian 1-4-C; -5-clo-7-metyl-4-(((tetrahydro-2 H-pyran-2-yl)oxy)metyl)-1H-

&

0]

indol

Cl
4

H

Thém ting giot 2-((2-clo-4-metyl-5-nitrobenzyl)oxy)tetrahydro-2H-pyran, cht
trung gian 1-4-B, (14g, 49,0mmol) trong THF (40ml) vao dung dich huyén phu
vinylmagie bromua (1M trong THF, 200ml, 200mmol) & dudi -20°C. Sau khi thém xong,
bd binh phan tmg khéi bé nudc d4. Sau d6, khudy hdn hop nay & nhi¢t d phong. Sau 2
gid, 1am lanh hdn hop phan ting xubng dudi -20°C. Ngirng phan tng bang MeOH trong
khi duy tri nhiét d6 duéi 0°C. Pha lodng hdn hop nay bang CH,Cl, va H,0. Loc hdn hop
qua nut chira Celite®, dugc trang bang CH,Cl,. T4ch 16p va rira pha hitu co bang H,0 va
nuée mudi, 1lam kho qua Na,SOy,, va sau do, loc. Co dac phﬁn loc dugc thu hop chét néu
& dé myc nay, ma dwoc st dung cho phan tmg tiép theo ma khong c6 bat ky budc tinh
ché thém. Vi muc dich dic trung hoa, tinh sach san pham nay bang phuong phap sic ky
cdt nhanh silicagel [heptan/(30% EtOAc trong CH,Cl,)] = 69/31] @ thu dugc hop chit
tiéu dé nay. "H NMR (400 MHz, CD;CN) & 9,43 (br. s., 1H), 7,29 - 7,36 (m, 1H), 6,99 (s,
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1H), 6,58 - 6,70 (m, 1H), 5,05 (d, J/=11,12 Hz, 1H), 4,84 (d, J=11,10 Hz, 1H), 4,67 -
4,77 (m, 1H), 3,89 - 4,03 (m, 1H), 3,46 - 3,60 (m, 1H), 2,47 (s, 3H), 1,59 - 1,75 (m, 2H),
1,43 - 1,59 (m, 4H).

Chét trung gian 1-4-D; -5-clo-7-metyl-4-(((tetrahydro-2 H-pyran-2-yl)oxy)metyl)-1-tosyl-

1H-indol
@'

0}
Cl

74
N
Ts

Thém NaOH (2,56g, 64,0mmol) vao dung dich -5-clo-7-metyl-4-(((tetrahydro-2 H-
pyran-2-yl)oxy)metyl)-1H-indol, chit trung gian 1-4-C, (8,95g, 32mmol) trong CH,Cl,
(150ml), & 0°C, sau do la trietylbenzylamoni clorua (0,729g, 3,20mmol) va TsCl
(12,20g, 64,0mmol). Sau d6, khudy hdn hop nay & nhiét d6 phong. Sau 17 gid, thém
NaOH (1,28g, 32,0mmol), va TsCl (6,10g, 32,0mmol) bd sung. Khuéy hén hop nay &
nhiét d6 phong trong 1,5 gid. Pha lodng hén hop phan tng bing H,0, va khudy manh
trong 1 gid. Pha loang hdn hop nay bang CH,Cl, va 16p hiru co rira lién tiép bang H,0 va
nude mudi, 1lam khod qua Na,SOy, loc, va sau d6 c6 dac. Tinh sach phé‘m thu duoc béng
phuong phap sic ky cot nhanh silicagel [heptan/(30% EtOAc trong CH,Cl,) = 82/18 sau
d6 79/21] d thu hop chét tiéu dé& nay. "H NMR (400 MHz, CD;CN) & 7,84 (d, J=3,79
Hz, 1H), 7,67 (d, J=8,20 Hz, 1H), 7,59 (d, J=8,59 Hz, 1H), 7,48 (d, J=8,20 Hz, 1H),
7,33 (d, J=8,50 Hz, 1H), 7,13 (s, 1H), 6,97 (d, J=3,79 Hz, 1H), 4,97 (d, J=11,37 Hz,
1H), 4,76 (d, J=11,37 Hz, 1H), 4,61 - 4,70 (m, 1H), 3,79 - 3,91 (m, 1H), 3,40 - 3,52 (m,
1H), 2,53 (s, 3H), 2,36 (s, 3H), 1,58 - 1,75 (m, 2H), 1,38 - 1,58 (m, 4H).

Chét trung gian 1-4-E; (-5-clo-7-metyl-1-tosyl-1H-indol-4-yl)metanol

OH

Cl
7

Ts’N
Khudy dung dich cuia -5-clo-7-metyl-4-(((tetrahydro-2 H-pyran-2-yl)oxy)metyl)-1-
tosyl-1H-indol, chét trung gian 1-4-D, (4,1g, 9,5mmol) va TsOH H,0 (359mg, 1,9mmol)
trong EtOH (50ml) & nhiét dd phong trong 21 gi¢r. Co dic hdn hop phan ting. Pha lodng
hén hop nay bing CH,Cl,. Rira lién tiép pha hiru co bang NaHCO; chira nude 5%, H,O

va nudc mudi, lam khd qua Na,SO,, va sau do, loc. Co ddc phan loc dugce nay thu duoc
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hop chit tiéu dé niy ma khong yéu cu tinh ché thém. 'H NMR (400 MHz, CD;CN) &
7,84 (d, J=3,79 Hz, 1H), 7,59 (d, J=8,34 Hz, 2H), 7,33 (d, J=8,34 Hz, 2H), 7,10 (s, 1H),
7,00 (d, J=3,79 Hz, 1H), 4,84 (d, J=5,81 Hz, 2H), 3,14 (t, J=5,81 Hz, 1H), 2,52 (s, 3H),
2,37 (s, 3H).

Chét trung gian 1-4; -5-clo-7-metyl-1-tosyl-1H-indol-4-carbaldehyt

H._O
Cl

4
N
Ts

Thém SO;.Py (4,5g, 28,4mmol) vao dung dich (-5-clo-7-metyl-1-tosyl-1H-indol-
4-yl)metanol, chét trung gian 1-4-E, (3,3 g, 9,5mmol) va N-etyl-diisopropylamin (8,3ml,
47,3mmol) trong CH,Cl, (20ml)/DMSO (1ml) & 0°C. Khudy hén hop nay & 0°C trong
2,5 gid, va sau d6 khudy & nhiét d6 phong trong 15 gid. Sau d6 lam dirng phan mg bang
MeOH. Khudy hén hop nay trong 1 gid. Co dic mot phan hdn hop nay. Pha lodng hdn
hop nay bing H,0, va sau d6 thu chét rén tao thanh bang cach loc. Nghién phan thu dugc
bing MeOH dé thu hop chét tidu dé nay. "H NMR (400 MHz, CD;CN) & 10,56 (s, 1H),
8,00 (d, J=3,80 Hz, 1H), 7,62 (d, J=3,80 Hz, 1H), 7,60 (d, J=8,60 Hz, 2H), 7,35 (d,
J=8,60 Hz, 2H), 7,22 (s, 1H), 2,60 (s, 3H), 2,37 (s, 3H).

Chét trung gian 1-5:
Chét trung’ gian 1-5-A; 5,7-dimetyl-1H-indol-4-carbaldehyt

H__O

7

N
H

Thém TBAF trong THF (12ml, 12mmol) vao dung dich ctia 5,7-dimetyl-1-tosyl-
1H-indol-4-carbaldehyt, chit trung gian 1-1, (2g, 6,11mmol) trong THF (6ml). Sau do,
khudy hén hop nay & 60°C trong 4 gid, va sau d6 1am mat dén nhiét d6 phong. Sau do,
pha lodng hdn hop nay bang EtOAc. Sau do, rira lién tiép pha hitu co bing H,O (hai 14n),
va nude mudi, 1lam khd qua Na,SOy, loc, va ¢6 dac dé thu duoc hop chit néu & dé muc
ndy, ma duoc sir dung cho phan tng ké tiép khong yéu cau tinh ché thém. MS (ESI+) m/z
174,3 (M+H).

Chét trung gian 1-5; tert-butyl 4-formyl-5,7-dimetyl-1H-indol-carboxylat
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%4
N
Boc

Téng hop hop chét tiéu d& nay tir 5,7-dimetyl-1H-indol-4-carbaldehyt, chét trung
gian 1-5-A, trong ty v6i quy trinh diéu ché chét trung gian 1-2-E. MS (ESI+) m/z 274,4
(M+H).
Chét trung gian 1-6:
Chét trung gian 1-6-A; (5,7-dimetyl-1-tosyl-1H-indol-4-yl)metanol
OH
4
N
s
Thém NaBH, (lg, 26,4mmol) vao dung dich 5,7-dimetyl-1-tosyl-1H-indol-4-
carbaldehyt, chit trung gian 1-1, (3g, 9,16mmol) trong THF (50ml)/MeOH (50ml) &
nhiét do phong. Sau d6, khudy hdn hop nay & nhiét do phong trong 1,5 gid, va sau do
lam ngimg bing KHSO, chira nudc ban bdo hoa. Sau d6 chiét hdn hop nay bing
EtOAC/TFE (khoang 9/1). Sau d6 rira lién tiép 16p hiru co bing H,0, va nuéc mubi, 1am
kho qua Na;SOy, va sau d6 ¢ dic dé tao ra hop chit tidu d& nay ma khong yéu ciu tinh
ché thém. MS (ESI-) m/z 328,2 (M-H), (ESI+) m/z 312,3 (M-OH).
Chét trung gian 1-6; 4-(clometyl)-5,7-dimetyl-1-tosyl-1H-indol
c
7
N
T$
Thém N-(clometylen)-N-metylmetanamini clorua (CAS: 3724-43-4, 2g,
15,62mmol) vao dung dich (5,7-dimetyl-1-tosyl-1H-indol-4-yl)metanol, chit trung gian
1-6-A, (3g, 9,11mmol) trong CH,Cl, (80ml) & nhiét d6 phong. Sau d6, khudy hén hop
ndy & nhiét do phong trong 0,75 gid, va sau d6, lam lanh xudng 0°C. Sau d6 1am ngimng
phan tmg bing NaHCO; chita nuéc 5% & 0°C. Sau d6 chiét hdn hop nay bing
EtOAc/CH,Cl,. Rira lién tiép pha hitu co bang LiCl chira nuéc ndng do 0,2M, va nuéce
mudi, 1am kho qua Na,SO,, va sau d6 cb dic. Nghién phén thu duoc béng Et,0, va sau
d6 thu chét ran tao thanh bang cach loc dé thu dugc hop chét tiéu dé nay. MS (ESI+) m/z
312,4 (M-C])".
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Chét trung gian 1-7:
tert-butyl 4-(clometyl)-5,7-dimetyl-1H-indol-1-carboxylat

Cl

7
»
Bod
Tong hop hop chit tiéu dé nay tir fert-butyl 4-formyl-5,7-dimetyl-1H-indol-1-
carboxylat, chét trung gian 1-5, trong tw véi quy trinh diéu ché chét trung gian 1-6. 1H
NMR (400 MHz, CD,Cl,) 8 7,50 (d, J=3,79 Hz, 1H), 6,87 (s, 1H), 6,56 (d, J=3,79 Hz,
1H), 4,80 (s, 2H), 2,49 (s, 3H), 2,36 (s, 3H), 1,54 (s, 9H).
Chét trung gian 1-8:
tert-butyl 4-(clometyl)-5-xyclopropyl-7-metyl-1H-indol-1-carboxylat

Cl

74
N
Boc/

Téng hop hop chit tiéu dé nay tu tert-butyl 5-xyclopropyl-4-formyl-7-metyl-1H-
indol-1-carboxylat, cht trung gian 1-2, trong tu voi quy trinh diéu ché chit trung gian 1-
6. 'TH NMR (400 MHz, CD;CN) & 7,63 (d, J=3,79 Hz, 1H), 6,81 (s, 1H), 6,72 (d, J=3,80
Hz, 1H), 5,13 (s, 2H), 2,53 (d, J=0,76 Hz, 3H), 2,11 - 2,16 (m, 1H), 1,60 (s, 9H), 0,93 -
1,03 (m, 2H), 0,67 - 0,74 (m, 2H).

Chét trung gian 1-9:
-5-clo-4-(clometyl)-7-metyl-1-tosyl-1H-indol

Cl
Cl

7
N
Ts

Téng hop hop chit tiéu dé nay tir (-5-clo-7-metyl-1-tosyl-1H-indol-4-yl)metanol,
chét trung gian 1-4-E, twong tr v&i quy trinh didu ché chét trung gian 1-6. "H NMR (400
MHz, CD3CN) 6 7,92 (d, J=3,79 Hz, 1H), 7,59 (d, /=8,60 Hz, 2H), 7,33 (d, J=8,60 Hz,
2H), 7,14 (s, 1H), 6,95 (d, J=3,79 Hz, 1H), 2,51 (s, 3H), 2,36 (s, 3H).

-95-



22045

Chét trung gian 1-10
tert-butyl 4-(hydroxymetyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat

OH
o)

Y ~
)
Bod
Thém NaBH, (0,3g, 7,93mmol) vao dung dich fert-butyl 4-formyl-5-metoxy-7-
metyl-1H-indol-1-carboxylat, chét trung gian 1-3, (1g, 3,46mmol) trong MeOH (10ml) &
0°C. Sau d6, khudy hdn hop nay & 0°C trong thoi gian 5 gio. Pha lodng hdon hop phan
tmg bang H,0. Sau d6 chiét hdn hop nay hai 14n bang Et,0. Rira lién tiép pha hitu co
b%mg H,0, va nudc mudi, 1am khod qua Na,SOy, va sau d6 co dic dé thu duoc hop chét
néu & dé muyc nay, ma dugc st dung trong phan tmg ké tiép ma khong yéu cdu tinh ché
thém. "H NMR (400 MHz, CDsCN) § 7,57 (d, J=3,79 Hz, 1H), 6,82 (s, 1H), 6,68 (d,
J=3,79 Hz, 1H), 4,72 - 4,77 (m, 2H), 3,84 (s, 3H), 2,56 (s, 3H), 1,60 (s, 9H).
Chét trung gian 2-1:
Chét trung gian 2-1-A; (+)-tert-butyl 4-hydroxy-2-phenylpiperidin-1-carboxylat (hdn hop
chét ddng phan khong dbi quang)

BO@\@
R “OH

o

hé&n hop chat dang phan
khiérig 461 quang

Thém L-Selectride® (2,2ml, 2,2mmol) vao dung dich fert-butyl 4-oxo-2-
phenylpiperidin-1-carboxylat (CAS: 849928-30-9, 500mg, 1,816mmol) trong THF (10ml)
& -78°C. Sau d6 khudy hén hop nay & -78°C trong khoang 1,75 gid. Sau d6 lam ngung
phan mg bing NH; ndng d6 7N trong MeOH & -78°C, va sau d6 khudy & -78°C trong
Smin. Sau d6 bb sung NH,CI chira nudc bao hoa vao hdn hop nay, va sau d6 khudy &
nhiét d6 phong trong 1,5 gid. Sau d6 chiét hdn hop nay bang EtOAc. Rira lién tiép pha
hiru co béng H,0, va nuéc mudi, 1lam khod qua Na,SOy, loc, va ¢6 dic. Tinh sach ph?m
thu dugc bang phuong phép sic ky cot nhanh silicagel [heptan/(30% EtOAc trong
CH,Cl,) = 82/18] dé thu dugc hop chét tidu d& nay & dang a hdn hop chét ddng phan
khong dbi quang, dugc sir dung ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 278,4
(M+H).
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Chit trung gian 2-1; (+)-2-phenylpiperidin-4-ol (hdn hop chat dong phan khong dbi

quang)
FN "1
I’“‘i’\ “NOH
& hén hop chét déng phan
khidng g5 quang

Khudy hdn hop clia (+)-tert-butyl 4-hydroxy-2-phenylpiperidin-1-carboxylat (hdn
hop chit ddng phan khong dbi quang), chét trung gian 2-1-A, (200mg, 0,721mmol) trong
dung dich HC1 ndng d6 4M trong dioxan (2ml) & nhiét do phong trong 1 gid. Co dic hon
hop nay dé thu duge mudi HCI cia hop chét tiéu dé nay & dang hdn hop chit ddng phan
khong dbi quang, duoc sir dung ma khong yéu ciu tinh ché thém. MS (ESI-) m/z 211,1
(M-H).

Chét trung gian 2-2:
Chét trung gian 2-2-A; (£)-tert-butyl 4-metoxy-2-phenylpiperidin-1-carboxylat (hdn hop
chit ddng phéan khong dbi quang)

S
o7 TN i )
. o hon hep chat
G 07 ahng shdn khéng
J6i quang

Pé diéu ché dung dich ()-tert-butyl 4-hydroxy-2-phenylpiperidin-1-carboxylat
(hdn hop chit ddng phan khong dbi quang), thém chit trung gian 2-1-A, (220mg,
0,793mmol) va Mel (100upl, 1,6mmol) trong DMF (3ml) ¢ 0°C vao NaH (70mg,
1,750mmol). Khudy hén hop & 0°C trong 3 gid, va sau do diing phan tng biang KHSO,
bdo hoa cé nude. Khudy hdn hop & cuing nhiét do trong 5 phuat. Chiét hdn hop bang Et,0.
Lép hitu co dugc rira lién tuc béng H,0, va ngam, lam kho qua Na,SOy, loc, va cd dac dé
thu dugc hop chét tiéu dé 1a hdn hop chéit ddng phan khong d6i quang, ma duge sir dung
trong phan mg tiép theo ma khong yéu clu tinh sach thém nita. MS (ESI+) m/z 292,4
(M+H).
Chét trung gian 2-2; (&)-4-metoxy-2-phenylpiperidin (hdn hop chit ddng phan khong dbi
quang)

hdn hop chat
ddng phan
khong d6i quang
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Pidu ché hop chét tiéu dé& nay tur ()-tert-butyl 4-metoxy-2-phenylpiperidin-1-
carboxylat (hdn hop chit ddng phan khong dbi quang), chit trung gian 2-2-A, tuong tu
v6i quy trinh diéu ché chét trung gian 2-1. MS (ESI+) m/z 192,3 (M+H).

Chét trung gian 2-3:
Chét trung gian 2-3-A; (£)-tert-butyl 4-(xyanometylen)-2-phenylpiperidin-1-carboxylat
S
0" N N

Thém NaH (60% trong dau, 0,27g, 6,75mmol) vao dung dich cuia dietyl
xyanometylphosphonat (1,2g, 6,77mmol) trong THF (10ml) & 0°C. Sau d6 khudy hén
hop nay & 0°C trong khoang 1 gid. Pha lodng huyén phu thu dwoc bing THF (25ml).
Thém dung dich cta fert-butyl 4-oxo-2-phenylpiperidin-1-carboxylat (CAS: 849928-30-
9, 1,2g, 4,36mmol) trong THF (10ml) vao huyén phi & 0°C nay. Sau d6 khudy hén hop
ndy & nhiét do phong trong 2 gid. Sau d6 lam ngirng phan tng bang KHSO, chita nuéc
bdo hoa. Sau d6 chiét hdn hop nay bang Et,0. Rira 16p hiru co nay lién tiép bang H,0, va
nude mudi, 1[am khod qua Na,SOy, loc, va ¢6 dic. Tinh sach ph?ln thu duoc béng phuong
phap séc ky cot nhanh (heptan/EtOAc = 78/22) dé thu hop chét tiéu d& nay & dang hdn
hop chit dong phan. MS (ESI+) m/z 299,7 (M+H).

Chét trung gian 2-3-B; (£)-tert-butyl 4-(xyanometyl)-2-phenylpiperidin-1-carboxylat
(chat ddng phan khéng dbi quang-1) va (*)-tert-butyl 4-(xyanometyl)-2-phenylpiperidin-
1-carboxylat (ch4t ddng phan khong dbi quang-2)

a 0
pa o S

' chétdﬁquhén ”chétaangphén
khdng doi quang-1 khoing d6i quang-2

Khudy huyén phu cia (¥)-tert-butyl 4-(xyanometylen)-2-phenylpiperidin-1-
carboxylat, Chét trung gian 2-3-A, (lg, 3,35mmol) va Pd/C (5%) (300mg, 3,35mmol)
trong MeOH (20ml) & nhiét 46 phong dudi diéu kién khi H, trong 15,5 gid. Thay thé khi
H, bang N,. Loai bé chit xiic tac bang cach loc qua nut chira Celite®, ma duoc rira qua
bang MeOH. Cb dic dich loc. Tinh sach phan thu dwoc bing phuwong phép sic ky cot
nhanh silicagel (heptan/EtOAc = 80/20) dé thu chét rira giai twong (mg theo thir ty (¥)-
tert-butyl 4-(xyanometyl)-2-phenylpiperidin-1-carboxylat (chdt dong phin khong dbi
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quang-1) va (+)-tert-butyl 4-(xyanometyl)-2-phenylpiperidin-1-carboxylat (chit ddng
phan khong d6i quang-2).

(chit dong phan khong dbi quang-1); '"H NMR (400 MHz, CD;CN) & 7,34 — 7,39 (m,
2H), 7,19 — 7,28 (m, 3H), 5,48 (br. s., 1H), 4,08 (d, /=13,39 Hz, 1H), 2,74 (br. dd,
J=12,10, 12,60 Hz, 1H), 2,40 — 2,48 (m, 1H), 2,36 (d, J=6,10 Hz, 2H), 1,56 — 1,82 (m,
3H), 1,43 (br. s., 9H), 1,18 — 1,26 (m, 1H).

(chat dong phan khong dbi quang-2); "H NMR (400 MHz, CD;CN) 6 7,29 — 7,35 (m,
2H), 7,19 — 7,26 (m, 3H), 4,85 (dd, J=5,94, 9,73 Hz, 1H), 3,90 — 3,97 (m, 1H), 3,25 —
3,34 (m, 1H), 2,23 — 2,35 (m, 2H), 1,96 — 2,10 (m, 2H), 1,66 — 1,77 (m, 1H), 1,34 — 1,43
(m, 1H), 1,26 (s, 9H), 0,78 — 0,91 (m, 1H).

Chét trung gian 2-3; (+)-2-(2-phenylpiperidin-4-yl)acetonitrile (chdt déng phan khéng

T
:/]\'/‘;ﬂ
S

»#  chétdbng phin khdng ddi quang-1

d6i quang-1)

Diédu ché hop chit tiéu dé nay tir (+)-zer-butyl 4-(xyanometyl)-2-phenylpiperidin-
1-carboxylat (chit ddng phan khong dbi quang-1), Chét trung gian 2-3-B, twong tu véi
quy trinh diéu ché chét trung gian 2-1. MS (ESI+) m/z 201,3 (M+H).

Chét trung gian 2-4:
(+)-(2-(2-phenylpiperidin-4-yl)axetonitril (chat ddng phan khong dbi quang-2)

M
! chat dbng phan

khéng d4i quang-2
Téng hop hop chit tiu d& nay tr (x)-tert-butyl 4-(xyanometyl)-2-
phenylpiperidin-1-carboxylat (chit dong phan khong déi quang-2), chét trung gian 2-3-B,
tuong tu v6i quy trinh didu ché chat trung gian 2-1. MS (ESI+) m/z 201,2 (M+H).
Chét trung gian 2-5:
Chét trung gian 2-5-A; (£)-tert-butyl 4-((fert-butylsulfinyl)imino)-2-phenylpiperidin-1-

carboxylat
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Khudy hdn hop cua (+)-fert-butyl 4-ox0-2-phenylpiperidin-1-carboxylat (CAS:
849928-30-9, 1g, 3,63mmol) va (+)-2-metylpropan-2-sulfinamit (0,6g, 4,95mmol) trong
Zr(O-fBu)4 trong toluen (15ml, 7,50mmol) & 100°C trong 1,75 gio. Lam mét hdn hop
phén tmg dén nhiét d6 phong, va pha loang bang CH,Cl,. Sau d6 thém Celite® vao hdn
hop ndy, sau d6 1a NaHCO; chira nuéc 5%. Khudy hén hop nay trong 0,25 gig, va sau do,
loc qua nut chira Celite®. Sau d6 chiét phin loc duge ndy biang CH,Cl,. Sau d6 rira lién
tiép pha hitu co béng NaHCO; chira nuéc 5%, H,0, va nuée mudi, 1am kho qua Na,SOy,
loc, va ¢ dic dé thu dugc hop chit néu & dé muc nay, ma dugc st dung trong phan Gng
ké tiép ma khong yéu cau tinh ché thém. MS (ESI+) m/z 379,4 (M+H).

Chét trung gian 2-5-B; (£)-tert-butyl 4-(1,1-dimetyletylsulfinamido)-2-phenylpiperidin-

1-carboxylat

O
T 4
X‘J\Gzhxw/j‘ 9
3 'a"
. . - = . .
@fk/ S T\ hén hop chét déng
& phéan khdng dai quang

Thém NaBH,; (600mg, 15,86mmol vao dung dich cia (+)-fert-butyl 4-((tert-
butylsulfinyl)imino)-2-phenylpiperidin-1-carboxylat, chét trung gian 2-5-A, (600mg,
1,585mmol) trong MeOH(15ml) & 0°C. Sau d6, khudy hdn hop nay & nhiét do phong
trong khoang 1 gid, va sau d6 pha lodng bang H,O. Sau d6 chiét hdn hop nay bang
EtOAc. Rira lién tiép pha hitu co bang NaHCO; chtra nuée 5%, H,0, va nude mubi, lam
khd qua Na,SO,, loc, va cd dic dé thu duoc hop chét tiéu dé ndy & dang hdn hop chét
ddng phan khong ddi quang, duoc sir dung ma khong yéu cau tinh ché thém. MS (ESI+)
m/z 381,4 (M+H).

Chét trung gian 2-5-C; (*)-tert-butyl 4-amino-2-phenylpiperidin-1-carboxylat

LA~

07 N
~TOMH: .
hon hop chat dong phin

khéng d6iquang
Khudy dung dich cua ()-tert-butyl  4-(1,1-dimetyletylsulfinamido)-2-
phenylpiperidin-1-carboxylat, chét trung gian 2-5-B, (60mg, 1,579mmol) trong HCI ndng
do 0,5M trong MeOH(20ml) & nhiét d) phong trong 0,5 gid, va sau d6 1am ngimg bing
NaHCOj5 chira nuée 5%. Sau d6 chiét hdn hop nay bing CH,Cl,, va sau d6 rta lién tiép

bang NaHCO; chira nudc 5%, H,0O, va nudc mudi, lam kho qua Na,SO,, loc, va cd dic
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dé thu duogc hop chit tiéu dé nay & dang hdn hop chét dong phan khong dbi quang, duogc
str dung ma khong yéu cau tinh ché thém. MS (ESI+) m/z 277,4 (M+H).

Chét trung gian 2-5-D; (F)-tert-butyl 4-(((benzyloxy)carbonyl)amino)-2-phenylpiperidin-
l-carboxylat (chidt ddng phan khong dbi quang-1) va (x)-tert-butyl 4-
(((benzyloxy)carbonyl)amino)-2-phenylpiperidin-1-carboxylat (chit ddng phén khéng
d6i quang-2)

0 0
;‘LC}/[LN’ )\G/ﬁ\r‘;/\L
S Ay Cb2 f/\\“ Ay b2
| H L H

chét ddng phén chit ddng phan
khdng ddi quang-1 khdng ddi quang-2

Thém Cbz-Cl (500ul, 3,50mmol) vao dung dich huyén phu (x)-tert-butyl 4-
amino-2-phenylpiperidin-1-carboxylat, chit trung gian 2-5-C, (434mg, 1,57mmol) trong
CH,Cl, (10ml)/NaHCOj chira nuéc 5% (10ml). Sau d6, khudy hdn hop nay & nhiét do
phong trong 0,5 gid. Ngimg phan mg bang N,N-dimetyletylendiamin (0,25ml). Sau do,
khudy hdn hop niy & nhiét do phong trong 0,5 gid. Sau d6 chiét hdn hop nay bing
EtOAc. Sau d6, rira lién tiép pha hitu co bing H,0, dung dich HCI chtra nuéce nbng d6
1M, H,0, NaHCO; chtra nuéc 5%, va nude mudi, 1am khod qua Na,SOy, loc, va cd dic.
Tinh sach phan thu dwgc bing phuong phép sic ky cot nhanh silicagel [heptan/(10%
MeOH trong EtOAc) = 74/26] d thu duoc theo thir t rira giai tuong ung (+)-tert-butyl
4-(((benzyloxy)carbonyl)amino)-2-phenylpiperidin-1-carboxylat (chit ddng phin khéng
db6i quang-1) va (%)-tert-butyl 4-(((benzyloxy)carbonyl)amino)-2-phenylpiperidin-1-
carboxylat (chit ddng phan khong dbi quang-2).

(chit ddng phan khéng déi quang-1); '"H NMR (400 MHz, CD;CN) & 7,17 - 7,41 (m,
10H), 5,61 (br. d, J/=6,10 Hz, 1H), 5,49 (br. s., 1H), 5,02 (s, 2H), 4,06 (br. d, /=13,40 Hz,
1H), 3,41 - 3,53 (m, 1H), 2,75 (br. dd, J=12,90, 13,10 Hz, 1H), 2,60 (br. d, /~13,10 Hz,
1H), 1,71 - 1,79 (m, 1H), 1,60 - 1,71 (m, 1H), 1,43 (s, 9H), 1,28 - 1,40 (m, 1H).

(chit ddng phan khong déi quang-2); 'H NMR (400 MHz, CD;CN) & 7,10 - 7,46 (m,
10H), 5,01 - 5,17 (m, 2H), 4,92 (s, 2H), 3,89 - 4,00 (m, 1H), 3,72 - 3,82 (m, 1H), 3,21 -
3,32 (m, 1H), 2,19 - 2,30 (m, 1H), 2,04 - 2,11 (m, 1H), 1,95 - 2,01 (m, 1H), 1,50 - 1,59
(m, 1H), 1,32 (s, 9H).
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Chét trung gian 2-5; (£)-benzyl (2-phenylpiperidin-4-yl)carbamat (chit ddng phan khéng
d6i quang-1)

M \l
,,l\/ \%,sz
H

@

Tbng hop hop chit tiéu dé nay tur (¥)-tert-butyl 4-(((benzyloxy)carbonyl)amino)-

& i 2
chétdéng ghén

= -y
khéng d8iquang-1

2-phenylpiperidin-1-carboxylat (chit ddng phan khong déi quang-1), chét trung gian 2-5-
D, twong tu v6i quy trinh diéu ché chit trung gian 2-1. MS (ESI+) m/z 311,4 (M+H).
Chét trung gian 2-6:

(+)-benzyl (2-phenylpiperidin-4-yl)carbamat (chit déng phan khong déi quang-2)

[:“x N Lok
e H

A
Téng hop hop chit tiéu d& nay tir (+)-tert-butyl 4-(((benzyloxy)carbonyl)amino)-
2-phenylpiperidin-1-carboxylat (chit ddng phan khong d6i quang-2), chét trung gian 2-5-
D, twong tu véi quy trinh diéu ché chét trung gian 2-1. MS (ESI+) m/z 311,4 (M+H).
Chét trung gian 2-7:

Chét trung gian 2-7-A; (£)-tert-butyl 4-metylen-2-phenylpiperidin-1-carboxylat

u e
Oﬁk

Thém n-buli (2,5M, 5,5ml, 13,75mmol) vao dung dich metyl triphenylphosphoni
bromua (5g, 14mmol) trong THF (30ml) & -78°C. Sau d6 khudy hdn hop nay & -78°C
trong 5 min, va sau d6 khudy & 0°C trong 0,5 gid. Sau d6 thém dung dich coa (+)-tert-
butyl 4-oxo-2-phenylpiperidin-1-carboxylat (2g, 7,26mmol) trong THF (10ml) vao hdn
hop nay & -78°C. Khudy hdn hop nay & nhiét d6 phong trong 15 gid, va sau d6 khudy &
40°C trong 3 gi®. Ngimg phéan tmg bang MeOH (10ml), va sau d6 pha lodng bang Et,0.
Sau d6, loc hon hop nay qua nut chura Celite®, dugc trang bf“ing Et,0. Co dac phén loc
dugc nay. Tinh sach phin thu dugc bing phuong phap sic ky cot nhanh silicagel
(heptan/EtOAc = 81/19) dé thu dugc hop chét tiéu d& nay. MS (ESI+) m/z 274,4 (M+H).
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Chét trung gian 2-7-B; (+)-tert-butyl 4-(hydroxymetyl)-2-phenylpiperidin-1-carboxylat
(chit ddng phan khéng d6i quang-1) va (£)-tert-butyl 4-(hydroxymetyl)-2-
phenylpiperidin-1-carboxylat (chit ddng phan khong dbi quang-2)

O

«’ "H\‘N \)Lo‘i&
O 1 oy

P L £, ok -
chit déag phin
khéing d8iquang-2

303 851 quang-
Khudy hén hop ciia (+)-tert-butyl 4-metylen-2-phenylpiperidin-1-carboxylat, chit
trung gian 2-7-A, (580mg, 2,122mmol) va 9-BBN trong THF (12ml, 6mmol) & nhiét do
phong trong 2,75 gid. Sau d6, lam lanh hén hop t6i 0°C. Sau d6, thém timg giot H,0,
(1ml, 32,6mmol) vao hdn hop nay. Sau d6, khudy hdn hop nay & 0°C trong 0,5 gid. Sau
d6 pha lodng hdn hop nay bang EtOAc. Sau d6 rira lién tiép hdn hop nay bing H,0, chira
nuée Na,S,0;, H,0, va nueée mudi, 1am khod qua Na,S0O,, loc, va cb dic. Tinh sach phén
thu dugc bing phuong phap sic ky cot nhanh silicagel (heptan/EtOAc = 68/32) dé thu,
theo thir ty rira giai twong Ung, (+)-tert-butyl 4-(hydroxymetyl)-2-phenylpiperidin-1-
carboxylat (chit ddng phan khong dbi quang-1) va ()-tert-butyl 4-(hydroxymetyl)-2-
phenylpiperidin-1-carboxylat (chit ddng phan khong dbi quang-2).
(chat ddng phén khong déi quang-1); "H NMR (400 MHz, CD;CN) § 7,32 - 7,38 (m, 2H),
7,18 - 7,26 (m, 3H), 5,44 (br. s., 1H), 4,24 - 4,37 (m, 1H), 4,05 (br. d, /~12,60 Hz, 1H),
3,27 - 3,34 (m, 1H), 2,67 - 2,80 (m, 1H), 2,38 (br. d, /=10,90 Hz, 1H), 1,47 - 1,85 (m,
18H), 1,41 (br. s, 12H), 1,02 - 1,15 (m, 1H).
(chit ddng phan khong déi quang-2); "H NMR (400 MHz, CD5CN) & 7,26 - 7,35 (m, 2H),
7,14 - 7,26 (m, 3H), 4,78 (dd, J=6,06, 10,36 Hz, 1H), 3,88 - 3,98 (m, 1H), 3,28 - 3,37 (m,
1H), 3,18 - 3,27 (m, 2H), 2,58 (t, /=5,43 Hz, 1H), 1,97 - 2,06 (m, 1H), 1,69 - 1,89 (m,
2H), 1,49 - 1,61 (m, 1H), 1,28 - 1,39 (m, 1H), 1,26 (s, 9H).
Chét trung gian 2-7; (£)-(2-phenylpiperidin-4-yl)metanol (chét ddng phan khéng dbi

= *-iJ’LGH
J

2

quang-1)

chét S8ng phin
khéng dciguang-1
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Téng hop hop chét tiéu d& nay tir (+)-fert-butyl 4-(hydroxymetyl)-2-
phenylpiperidin-1-carboxylat (chit déng phan khong ddi quang-1), chét trung gian 2-7-B,
tuong tu v6i quy trinh didu ché chét trung gian 2-1. MS (ESI+) m/z 192,3 (M+H).

Chét trung gian 2-8:
(£)-(2-phenylpiperidin-4-yl)metanol (chit ddng phan khong ddi quang-2)
())g\,%
- chit ang phéin
khéng 48i quang-2

Téng hop hop chit titu d& nay tir (&)-fers-butyl 4-(hydroxymetyl)-2-
phenylpiperidin-1-carboxylat (chit ddng phan khéng dbi quang-2), chét trung gian 2-7-B,
tuong trr véi quy trinh diéu ché chét trung gian 2-1. MS (ESI+) m/z 192,3 (M+H).

Chét trung gian 2-9:
Chét trung gian 2-9-A; (¥)-fert-butyl 2-(3-sulfamoylphenyl)piperidin-1-carboxylat va
(%)-tert-butyl 2-(4-sulfamoylphenyl)piperidin-1-carboxylat

0.0
.S N
HoN N
2 Ll m S A K
o~ O ’/S\\ Y
(CNe)

G 0°C, thém timg giot axit closulfonic (0,536ml, 8,00mmol) vao (+)-2-
phenylpiperidin (0,322g, 2mmol). Khudy hén hgp phan tmg nay & 60°C trong 0,5 gid.
Sau d6 1am lanh hdn hop phan @ng nay dén 0°C. Sau d6 thém timg giot NH; ndng do 7N
trong MeOH(30ml) vao hdn hop nay & 0°C. Sau d6, khudy hdn hop nay & nhiét d6 phong
trong 1 gid, va sau d6 cd dic. Tai huyén phi phan tao thanh trong CH;CN (20ml). Thém
Boc,0 (1,393ml, 6,00mmol) va DMAP (200mg, 1,64mmol) vao hén hop niy. Khudy
hdn hop ndy & 60°C trong 3 gioy, va sau d6 ¢ dic. Sau d6 hoa tan phéan thu duoc trong
H,0, va chiét hai 1an br:ing EtOAc. Lam khd 16p hitu co két hop qua Na,SOy, loc va cd
dic. Tinh sach phin thu duoc bing phuwong phdp sic ky cOt nhanh silicagel
(heptan/EtOAc = 1/0 dén 2/8) dé thu dwoc hop chét tiéu @ nay & dang hdn hop chét
dong phan ving, duoc sir dung ma khong yéu cau tinh ché thém. MS (ESI-) m/z 339,4
(M-H).
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Chit trung gian 2-9; (&)-3-(piperidin-2-yl)benzensulfonamit va (+)-4-(piperidin-2-

00
H N"SI N N
2 H
H HoN. o

o

yl)benzensulfonamit

Diéu ché hop chét tiéu d& nay (hdn hop chit ddng phan ving) tir hdn hop cua (£)-
tert-butyl  2-(3-sulfamoylphenyl)piperidin-1-carboxylat va  (&)-fert-butyl  2-(3-
sulfamoylphenyl)piperidin-1-carboxylat, chit trung gian 2-9-A, twong tw v6i quy trinh
diéu ché chét trung gian 2-1. MS (ESI+) m/z 241,3 (M+H).

Chét trung gian 2-10:
(£)-N-metyl-3-(piperidin-2-yl)benzensulfonamit va (£)-N-metyl-4-(piperidin-2-

Q-’/O N

\N,S N : H
H H <8
(OJ's)

Tbng hop cac hop chét tiéu dé nay (& dang hdn hop chit déng phan viing) cach

yl)benzensulfonamit

turong tw v6i quy trinh didu ché chit trung gian 2-9 bang cach st dung 33% MeNH, trong
EtOH thay thé cho amoniac ndng d¢ 7N trong MeOH. MS (ESI+) m/z 255,3 (M+H).
Chét trung gian 2-11:

Chit trung gian 2-11-A; ()-phenyl 2-(4-flophenyl)-4-oxo0-3,4-dihydropyridin-1(2H)-

F
\©\(\:/ro
OYN P>
.g
Thém ting giot 4-flophenylmagie bromua trong THF (1M, 11ml, 11mmol), sau

d6 1a phenyl cloformat (1,566g, 10,00mmol) trong THF (10ml) vao dung dich 4-
metoxypyridin (1,1g, 10mmol) trong THF (20ml) & nhiét d6 -40°C. Sau d6, khudy hdn

carboxylat

hop nay & cing nhiét do trong 0,25 gid, va sau d6 khudy & nhiét do phong trong khoang
15 gid. Sau d6 1am ngimg phan ung bang HCI 10% (30ml), va khudy toan bd hén hop
nady trong 0,5 gid. Pha lodng phan tmg biang nude mudi va EtOAc, va sau d6 phén tach

16p hitu co. Chiét 16p nudc ba 1an bang EtOAc. Rira 16p hitu co két hop bing NaHCO;
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chtra nu6c bdo hoa, va lam khod qua Na,SOy, loc, va ¢d dic. Tinh sach phén thu duoc
bang phuong phap sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén 1/ 1) dé thu dugc
hop chét tiéu d& nay. MS (ESI+) m/z 277,4 (M+H).

Chét trung gian 2-11-B; (+)-phenyl 2-(4-flophenyl)-4-oxopiperidin-1-carboxylat

F

%o

OE/N
g
Khuiy dung dich ciia (+)-phenyl 2-(4-flophenyl)-4-ox0-3,4-dihydropyridin-1(2H)-

carboxylat, chit trung gian 2-11-A, (1,090g, 3,5mmol) trong MeOH(150ml) hydro hoa
qua cartridge 10% Pd/C & 10 bar trong H-cube®. C6 dic hdn hop phan tng dé thu dugc
hop chét néu & d&& muc nay, duge sit dung ma khong yéu ciu tinh ché thém. MS (ESI+)
m/z 314,3 (M+H).
Chét trung gian 2-11-C; (+)-phenyl 2-(4-flophenyl)-4-hydroxypiperidin-1-carboxylat

Fa
T
G':QTJNN
0 chét ddng phan

% N P
g khdng ddi quang

don nhat

Thém NaBH, (0,266g, 7,02mmol) vao dung dich cia (+)-phenyl 2-(4-flophenyl)-
4-oxopiperidin-1-carboxylat, chdt trung gian 2-11-B, (1,1 g, 3,51mmol) trong
MeOH(20ml) & nhi€t & phong. Khuiy hdn hogp phan tng nay & nhiét do phong trong 0,5
gi®, va sau d6 1am ngimg bang NH,CI chira nuéc bdo hoa. Co dic mot phan hdn hop nay.
Sau d6 pha lodng phéan thu dugc bang nuée mudi, va sau d6 chiét bang EtOAc. Chiét 16p
nuéc hai 1an bang EtOAc. Lam khd 16p hitu co két hop qua Na,SO,, loc, v ¢ dic. Tinh
“sach phan thu duge bing phwong phép sic ky cot nhanh silicagel (heptan/EtOAc = 1/0
dén 4/6) dé thu dugc hop chit tidu dé nay. MS (ESI+) m/z 316,4 (M+H).

Chét trung gian 2-11-D; (£)-phenyl 2-(4-flophenyl)-4-metoxypiperidin-1-carboxylat

5\[%&\
™

N
0 chét 55&; phén
@/ kdng &) quang
= don nhit
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Thém NaH (0,261g, 6,52mmol) vao dung dich cta (+)-phenyl 2-(4-flophenyl)-4-
hydroxypiperidin-1-carboxylat, chit trung gian 2-11-C, (1,37g, 4,34mmol) trong DMF
(20ml). Sau @6 khudy hdn hop phan Gng trong 0,25 gi0 & nhiét do phong. Sau d6 thém
metyl iodua (0,407ml, 6,52mmol) vao hdn hgp nay. Khudy hdn hop ndy & nhiét do
phong trong 1,5 gio, va sau d6 lam ngimg bing NH,Cl chtra nude bdo hoa. Chiét hdn
hop phéan (g bang EtOAc. Sau d6 ¢b dic 16p hitu co. Tinh sach phin thu dugc bing
phuong phap sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén 6/4) @ thu dugc hop
chét néu & mé muc nay & dang chét déng phan khéng dbi quang don nhit. 'H NMR (400
MHz, CD,Cl,) 6 7,30 - 7,37 (m, 4H), 7,16 - 7,21 (m, 1H), 7,00 - 7,08 (m, 4H), 5,33 -
5,38 (m, 1H), 4,10 - 4,18 (m, 1H), 3,60 - 3,66 (m, 1H), 3,44 (ddd, J=4,04, 12,22, 13,42
Hz, 1H), 3,11 (s, 3H), 2,39 - 2,46 (m, 1H), 2,12 - 2,20 (m, 1H), 1,81 - 1,98 (m, 2H); MS
(ESI+) m/z 330,4 (M+H).

Chét trung gian 2-11; (+)-2-(4-flophenyl)-4-metoxypiperidin

= ’j’ﬂ\ chét §éng
HNixw ghan khang 43

- F3
guang don nhat

Thém KOH (400mg) vao dung dich phenyl 2-(4-flophenyl)-4-metoxypiperidin-1-
carboxylat, chét trung gian 2-11-D, (290mg, 0,88mmol) trong iPrOH (4ml). Gia nhiét
phan tmg dén 100°C trong 2 gid, va sau d6 1am mét dén nhiét do phong. Pha loing hon
hop phan tmg bang H,0. Chiét hdn hgp bén 1dn bing EtOAc. Lam khd 16p hitu co két
hop qua Na,SOy, loc, va cd dic dé thu dugc hop chét néu & dé muc nay, dugc st dung
ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 210,3 (M+H).

Chét trung gian 2-12:
Chét trung gian 2-12-A; (£)-benzyl 2-(4-xyanophenyl)-4-oxo-3,4-dihydropyridin-1(2H)-
carboxylat

Cbz\N N

NZ

Thém ting giot dung dich phitc isopropylmagie clorua lithi clorua (1,3M trong
THF, 70ml, 91mmol) vao dung dich 4-bromobenzonitril (17g, 93mmol) trong THF
(50ml) & nhiét do phong trong 0,25 gid. Sau d6, khudy hdn hop nay & nhiét do phong
trong 2 gid. Pha lodng hdn hop nay bang THF (300ml), va sau d6 lam lanh dén -5°C. Sau
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d6 thém 4-metoxypyridin (8,37ml, 82mmol), sau d6 13 Cbz-Cl (12ml, 84mmol) vao hdn
hop nay trong khi duy tri nhiét do bén trong duéi 0°C. Sau d6, khudy hdn hop nay & 0°C
trong 1,5 gio, va sau d6 khudy & nhiét d6 phong trong 16 gi0. Sau d6 1am ngirng phan
mg bang dung dich HCI chta nudc nbéng d6. Sau do6, khudy hdn hop nay & nhiét do
phong trong 0,5 gid. Sau d6 pha lodng hon hgp nay bing EtOAc. Sau dé, rira hdn hop
nay bang H,O hai 1in, NaHCO; chtra nuéc 5%, va nuée mubi, 1am kho qua NaSOy. Sau
6, loc phan tao thanh qua nat chua silica gel, duoc trang bang EtOAc. Co dic phén loc
dugc nay. Sau d6, nghién phan thu dugc bing Et,0 (khoang 100ml). Thu chit rin tao
thanh bing cach loc dé thu hop chét tidu dé nay. MS (ESI+) m/z 333,3 (M+H).

Chét trung gian 2-12-B; (+)-benzyl 2-(4-xyanophenyl)-4-oxopiperidin-1-carboxylat

Cbz\N
(o]
Z

Khudy dung dich huyén phu cia (£)-benzyl 2-(4-xyanophenyl)-4-oxo-3,4-

N

dihydropyridin-1(2H)-carboxylat, cht trung gian 2-12-A, (13 g, 39,Immol) va kém (5g,
76mmol) trong AcOH (50ml) & 100°C trong 1 gid. Lam mét hdn hogp phan ng dén nhiét
d6 phong. Loc hdn hgp qua nit chira Celite®, dugce trang bing Et,0. Pha lodng phan loc
dugc bing Et,0. Sau d6 rira lién tiép 16p Et,0 nay bang H,0, NaHCO; chira nudc 5%
(hai lﬁn), H,O (hai lén), va nude mudi, lam khod qua Na,SOy, loc, va ¢b dic dé tao ra hop
chét tiéu dé nay ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 335,3 (M+H).

Chét trung gian 2-12-C; (+)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-carboxylat
(hdn hop chét ddng phan khong dbi quang)

Chz..
j TOH
?‘xgn hop
2 chét déng phin

khdng 461 quang

Thém ting giot LiBH4 trong THF (20ml, 40,0mmol) vao dung dich cia (¥)-
benzyl 2-(4-xyanophenyl)-4-oxopiperidin-1-carboxylat, chit trung gian 2-12-B, (8g,
23,93mmol) trong THF (100ml) & nhiét d6 phong. Sau d6, khudy hdn hop ndy & nhiét do
phong trong 0,5 gid. Sau d6 lam ngimg phan ng bang KHSO, chtra nuéc ban bio hoa.
Sau d6 chiét hdn hop nay bang EtOAc. Sau d6, rira pha hitu co bing nudc mubi, 1am kho

qua Na,SOy, loc, va cb dic dé thu dugc hop chét tiéu dé ndy & dang hén hop chét d@)ng
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phan khéng ddi quang, dugc sit dung ma khong yéu cau tinh ché thém. MS (ESI+) m/z
337,3 (M+H).

Chét trung gian 2-12-D; ()-rel-(25,4S)-benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1-carboxylat va (*)-rel-(2S,4R)-benzyl 4-((tert-
butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-carboxylat

Cbz\N Cbz\N

O/TBDPS c)/TBDPS

N7 rel-(2S,4S) NZ rel-(2S,4R)

Thém imidazol (5g, 73,4mmol) va TBDPS-CI (8,5ml, 33,1mmol) vao dung dich
ctia (+)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-carboxylat (hdn hop chét déng
phén khong d6i quang), chit trung gian 2-12-C, (8,04g, 23,9mmol) trong DMF (40ml) &
nhiét d6 phong). Sau d6, khudy hén hop nay & nhiét do phong trong 20,5 gio. Sau d6 lam
ngimg phan g bang MeOH. Sau d6 chiét hdn hop nay bang EtOAc. Sau do, ria lién
tiép pha hitu co béng H,0, NaHCO; chira nuéc 5%, va nuéc mudi, [am kho qua Na,SQOy,,
loc, va ¢6 dic. Tinh sach phin thu duoc bing phuong phép sic ky cot nhanh silicagel
(heptan/EtOAc = 86/14) dé thu duoc theo thu tu rira giai twong ung (+)-rel-(2S,45)-
benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-carboxylat va (+)-
rel-(2S,4R)-benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-
carboxylat.

(F)-rel-(25,45)-benzyl  4-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-
carboxylat; 'H NMR (400 MHz, CDsCN) 8 7,62 - 7,67 (m, 2H), 7,57 - 7,62 (m, 2H), 7,27
- 7,53 (m, 13H), 6,79 - 6,83 (m, 2H), 5,43 (br. d, J=4,50 Hz, 1H), 5,06 - 5,15 (m, 2H),
4,04 - 4,12 (m, 1H), 3,54 - 3,63 (m, 1H), 2,60 (dt, J=3,03, 13,64 Hz, 1H), 2,23 - 2,30 (m,
1H), 1,79 - 1,89 (m, 2H), 1,59 (ddt, J=5,05, 10,48, 12,82 Hz, 1H), 1,01 (s, 9H).
(£)-rel-(25,4R)-benzyl  4-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-
carboxylat; 'H NMR (400 MHz, CD;CN) 6 7,60 - 7,64 (m, 2H), 7,22 - 7,47 (m, 17H),
5,37 (br. d, J=6,60 Hz, 1H), 5,02 - 5,12 (m, 2H), 4,16 - 4,21 (m, 1H), 3,99 - 4,06 (m, 1H),
3,49 (dt, J=3,03, 13,14 Hz, 1H), 2,34 - 2,41 (m, 1H), 2,01 - 2,08 (m, 1H), 1,47 - 1,56 (m,
1H), 1,35 - 1,41 (m, 1H), 0,73 (s, 9H).

Chét trung gian 2-12-E; (£)-rel-(25,4S)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-
carboxylat
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Cbz/N

rel-(2S,4S)

Thém ()-rel-(25,4S)-benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1-carboxylat, chit trung gian 2-12-D, (3,5 g, 6,09mmol) vao dung
dich TBAF trong THF (1M, 20ml, 20mmol). Sau d6, khudy hdn hop nay & nhiét do
phong trong 1,5 gid, va sau d6 pha lodng bang Et,0. Sau d6 rta lién tiép hdn hop nay
bﬁng H,0, va nudc mudi, 1am khd qua Na,SO,, loc, va c¢d dic dé thu hop chét tiéu dé
nay. '"H NMR (400 MHz, CD;CN) § 7,64 - 7,73 (m, 2H), 7,37 - 7,42 (m, 2H), 7,28 - 7,36
(m, 5H), 5,57 (br. d, J=5,00 Hz, 1H), 5,09 - 5,18 (m, 2H), 4,12 - 4,19 (m, 1H), 3,45 -
3,55 (m, 1H), 2,89 (d, J=4,52 Hz, 1H), 2,82 (dt, /=3,06, 13,51 Hz, 1H), 2,45 - 2,53 (m,
1H), 1,71 - 1,84 (m, 2H), 1,31 - 1,44 (m, 1H).

Chét trung gian 2-12-F; (£)-rel-(28,4S)-benzyl 2-(4-xyanophenyl)-4-metoxypiperidin-1-

N
%O\
cbz N rel-(2S,4S)

Téng hop hop chét tieu dé nay tir (+)-rel-(25,45)-benzyl 2-(4-xyanophenyl)-4-

carboxylat

N

hydroxypiperidin-1-carboxylat, chit trung gian 2-12-E, twong tw v6i quy trinh diéu ché
chit trung gian 2-2-A. MS (ESI+) m/z 351,4 (M+H).

Chit trung gian = 2-12-G;  axit  ()-4-(rel-(2S,4S)-1-((benzyloxy)carbonyl)-4-
metoxypiperidin-2-yl)benzoic

HO
o

coz” N~ rel-(2S,4S)

Khudy hén hop cua (£)-rel-(25,4S)-benzyl 2-(4-xyanophenyl)-4-metoxypiperidin-
1-carboxylat, chit trung gian 2-12-F, (9g, 14,38mmol) va Ba(OH), hydrat (16g,
57,3mmol) trong iPrOH/H,0 (15ml/50ml) & 80°C trong 15 gid, va sau d6, 100°C trong 8
gid. Lam mat hdn hop phan ting dén nhiét d6 phong. Loc bd phin két tia qua nut chta
Celite®. Sau d6, axit hoa phan loc dugc bing HCI chira nuéce ndng d6 5M (bing pH
khoang 3). Sau d6 chiét hdn hop nay bing EtOAc. Rira lién tiép pha hitu co bang H,0
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hai 14n, va nude mudi, 1am kho qua Na,SO,, loc, va cd dic dé thu dugce hop chét tiéu dé
nay. MS (ESI+) m/z 370,3 (M+H).

Chét trung gian 2-12-H; (¥)-rel-(2S,4S5)-benzyl 4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-carboxylat

(0]

~o

SN
bz~ rel-(2S,4S)

Thém HCI trong MeOH, ma dugc chiéu ché bang cich thém SOCI, (6ml,
82mmol) trong MeOH(15ml) vao dung dich axit (¥)-4-(rel~(2S,45)-1-
((benzyloxy)carbonyl)-4-metoxypiperidin-2-yl)benzoic, chét trung gian 2-12-G, (10g,
15,16mmol) trong MeOH (15ml). Sau d6, khudy hdn hop nay & 40°C trong 1,75 gio. Sau
d6 pha loang hon hop phan tmg nay bing CH,Cl,. Sau do, rta lién tiép pha hitu co bang
NaHCOj; chira nudc 5% (hai lﬁn), H,0, va nuéc mubi, 1am kho qua Na,SQOy, loc, va ¢cd
dic. Tinh sach phin thu dugc bing phuong phép sic ky cot nhanh silicagel
(heptan/EtOAc = 68/32) dé thu dugc hop chat tiéu d& nay. MS (ESI+) m/z 384,3 (M+H).
Chét trung gian 2-12; (£)-metyl 4-(rel-(2S,4S)-4-metoxypiperidin-2-yl)benzoat

(@]
o
O\
HN rel-(2S,4S)
Khudy hdn hop rel-(28,4S)-benzyl metoxy-2-(4-

(metoxycarbonyl)phenyl)piperidin-1-carboxylat, chit trung gian 2-12-H, (6g,
15,65mmol) va Pd/C (5%) (1g, 15,65mmol) trong MeOH (30ml) & nhiét do phong trong
moi trudng khi H, trong 2 gio. Thay thé khi H, nay bang N,. Sau do, loai bd chit xtc tac
bang cach loc qua nut chua Celite®, duge trang bing MeOH. Sau do6 cb dic phan loc
duge @ thu dugce hop chit tidu d& nay. MS (ESI+) m/z 250,3 (M+H).

Chét trung gian 2-12b; (+)-metyl 4-(((2S,45)-4-metoxypiperidin-2-yl))benzoat va (-)-
metyl 4-(((2R,4R)-4-metoxypiperidin-2-yl))benzoat

0] 0]

~o ~o
‘n, O\ .\‘o\
HO (2S,49) HN (2R4R)

Phan tach dugc chit dong phan d6i anh cia (£)-metyl 4-(rel-(2S,4S)-(4-
metoxypiperidin-2-yl))benzoat, chét trung gian 2-12, bing SFC khong db6i xtmg st dung
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cdt AS-H CHIRALPAK® véi 5% (MeOH vé6i NH,OH ndng d6 5mM) trong CO, dé thu
dugc (+)-metyl 4-((25,45)-4-metoxypiperidin-2-yl)benzoat (dinh 1, t, = 2,8 phut) va (-)-
metyl 4-((2R,4R)-4-metoxypiperidin-2-yl)benzoat (dinh 2, t. = 4,1 phut). Hoa 1ap thé
tuyét ddi ctia (+)-metyl 4-((28,4S5)-4-metoxypiperidin-2-yl)benzoat dwgc x4c nhan biang
nhiéu xa tia X don tinh thé.

Chét trung gian 2-13:

Chét trung gian 2-13-A; (-)-(28,45)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-
carboxylat

N& N

AN AN
\© O/ J\OH
(2S, 4S) N (R, 4R)

Phin tach dwgc chit ddng phan dbi anh cua (£)-rel-(2S,4S)-benzyl 2-(4-
xyanophenyl)-4-hydroxypiperidin-1-carboxylat, chat trung gian 2-12-E, bing SFC khong
d6i xtmg st dung c6t AS-H CHIRALPAK® véi 25% (MeOH véi NH,OH ndng d6 5mM)
trong CO, d thu dugc (+)-(2R,4R)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-
carboxylat (dinh-1, t. = 2,8 phiat) va (-)-(2S,45)-benzyl 2-(4-xyanophenyl)-4-
hydroxypiperidin-1-carboxylat (dinh-2, t. = 4,5 phut).

Chét trung gian 2-13-B; (28,45)-benzyl 2-(4-xyanophenyl)-4-etoxypiperidin-1-carboxylat
NS

\© O~

Cbz’O(zs, 43)

Thém EtI (1ml, 12,37mmol), sau d6 1a NaH (60% trong dau, 400mg, 10mmol)
vao dung dich (-)-(25,4S)-benzyl 2-(4-xyanophenyl)-4-hydroxypiperidin-1-carboxylat,
chét trung gian 2-13-A, (2g, 5,95mmol) trong DMF (20ml) & 0°C. Sau d6, khudy hdn
hop nay & 15°C trong 1,5 gid. Ngimg phan tmg bing MeOH. Sau do6, khudy hén hop nay
trong 0,25 gid. Sau d6 pha lodng hdn hop nay bing KHSO, chira nudc ban bao hoa, va
sau d6 chiét bang EtOAc. Sau d6, rira lién tiép pha hiru co bang H,0, LiCl chira nuéc
néng dd 0,5M, va nuée mudi, 1am kho qua Na,SO,, loc, va cd dic dé tao ra hop chét tiéu

dé nay khong can tinh ché thém. MS (ESI+) m/z 365,3 (M+H).
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Chét trung gian 2-13-C; axit 4-((28,45)-1-((benzyloxy)carbonyl)-4-etoxypiperidin-2-
yl)benzoic

(0]

HO
n, o~
Ly
Chz” (25,4S)

Khudy dung dich huyén phd cua (25,45)-benzyl 2-(4-xyanophenyl)-4-
etoxypiperidin-1-carboxylat, chit trung gian 2-13-B, (2,17g, 5,95mmol) va Ba(OH)2
hexahydrat (6g, 21,5mmol) trong iPrOH/H,0 (15m1/40ml) & 100°C trong 20 gid, va sau
d6 1am mét dén nhiét d6 phong. Axit hoa hdn hop phén tmg bang KHSO, chira nuéc ban
bdo hoa. Sau d6 chiét hdn hop nay bing EtOAc. Rira lién tiép pha hitu co bang H,0 hai
l4n, va nuéc mudi, lam kho qua Na,SOy, loc, va ¢d dic dé tao ra hop chét tiéu dé nay
khong can tinh ché thém. MS (ESI+) m/z 384,3 (M+H).

Chét trung gian 2-13-D; (28,4S5)-benzyl 4-etoxy-2-(4-(metoxycarbonyl)phenyl)piperidin-
1-carboxylat
o

~o
&z O}O\/
Cbz’N

(25,4S)

Thém timng giot TMSCHN, trong Et,0 (3ml, 6mmol) vao dung dich axit 4-
((25,45)-1-((benzyloxy)carbonyl)-4-etoxypiperidin-2-yl)benzoic, chat trung gian 2-13-C
(1,0g, 2,68mmol) trong toluen (10ml)/MeOH (3ml). Sau d6, khudy hén hop nay & nhiét
d6 phong trong 0,5 gid. Sau d6 1am ngirng phan tng bing AcOH. Sau d6 pha loing hdn
hop nay bing EtOAc. Sau do, rira lién tiép pha hiru co bing NaHCO; chira nuéc 5% hai
lan, H,0, nudc mubi, 1am khod qua Na,S0y, loc, va ¢d dac. Tinh sach phén thu duoc béng
phuong phép sic ky cot nhanh silicagel (heptan/EtOAc = 66/34) dé thu dugc hop chét
tiéu dé nay. MS (ESI+) m/z 398,3 (M+H).

Chét trung gian 2-13a; metyl 4-((25,4S)-4-etoxypiperidin-2-yl)benzoat:
0

o
’h.O/o\/
HN (2S,4S)

Khudy hén hop (25,4S5)-benzyl 4-etoxy-2-(4-(metoxycarbonyl)phenyl)piperidin-1-
carboxylat, chét trung gian 2-13-D, (1,8g, 4,53mmol) va Pd/C (5%) (200mg, 4,53mmol)
trong MeOH(20ml) & nhi€t d6 phong trong moi trudong khi H, trong thoi gian 5 gio. Thay
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thé khi H, béng N,. Sau d6, loai b6 chét xuc tac br?mg cach loc qua nut chira Celite®, duoc
trang bing MeOH. Sau d6 c6 dic phn loc duoc dé tao ra hop chét tiéu d& nay khong can
tinh ché thém. MS (ESI+) m/z 264,3 (M+H).

Chét trung gian 2-13b; (+)-metyl 4-(rel-(2S,4S)-4-etoxypiperidin-2-yl)benzoat

(0]

~o

o~
HN rel-(2S,4S)

Téng hop hop chét tiéu dé nay tur ()-rel-(2S,4S)-benzyl 2-(4-xyanophenyl)-4-
hydroxypiperidin-1-carboxylat, chét trung gian 2-12-E, bing chudi cac phuong phap sau
dugc mo ta trong phan tong hop chit trung gian 2-13-B, chét trung gian 2-13-C, va sau
d6 chét trung gian 2-13-D. Dit liéu phan tich; giéng nhu chit trung gian 2-13.

Chat trung gian 2-14:
Chét trung gian 2-14-A; (#)-benzyl 2-(4-xyanophenyl)-4-hydroxy-4-metylpiperidin-1-
carboxylat (hdn hop chit ddng phan khong dbi quang)

X
%OH
Cbz’N

Thém MeMgBr (ndng d6 3M trong Et,0) (0,698ml, 2,093mmol) vao hén hop
CeCl; (516mg, 2,093mmol) va THF (10ml) & 0°C. Sau d6, khudy hdn hop nay & cung

N

nhiét do trong 3 gi¢. Sau d6 thém dung dich cia (+)-benzyl 2-(4-xyanophenyl)-4-
oxopiperidin-1-carboxylat, chit trung gian 2-12-B, (500mg, 1,495mmol) trong THF
(6ml) vao hdn hop nay & 0°C. Sau d6, khudy hdn hop nay & nhiét d phong trong khoang
16 gio, va sau d6 1am nglmg bang NH,CI chita nudc bdo hoa véi axit xitric 10%. Sau do,
chiét hdn hop nay hai 14n bang EtOAc. Sau do, rira 16p hitu co két hop bing nuée mudi,
1am kho qua Na,O,, loc, va c¢d dic. Tinh sach phan thu dugce bang phuong phap sic ky
cot nhanh silicagel (heptan/EtOAc = 1/0 dén 0/1) @ thu dugc hop chét tiéu dé nay &
dang chit déng phan khong dbi quang, dugc sit dung ma khong yéu ciu tinh ché thém.
MS (ESI+) m/z 351,0 (M+H).
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Chét trung gian 2-14-B; (£)-benzyl 2-(4-xyanophenyl)-4-metoxy-4-metylpiperidin-1-
carboxylat (chit ddng phan khong d6i quang don nhét)

M

e

T
s £/
o £}

O™ Chitdéngzphan

khéng doi quang donnhat

Téng hop hop chit tiéu d& nay tir (£)-benzyl 2-(4-xyanophenyl)-4-hydroxy-4-
metylpiperidin-1-carboxylat (chit ddng phén khong d6i quang don nhét), chét trung gian
2-14-A, (70mg, 0,200mmol) c4ch twong tw v&i quy trinh didu ché chit trung gian 2-2-A.
San phém dugc dic trung héa nhu sau; "H NMR (400MHz, CD;CN) 6 7,65 (d, J/=8,4 Hz,
2H), 7,39 - 7,35 (m, 3H), 7,35 - 7,24 (m, 4H), 5,38 (d, J/=6,2 Hz, 1H), 5,14 - 5,08 (m,
2H), 4,10 (app. ddd, J=2,5, 5,0, 13,4 Hz, 1H), 3,33 (app. dt, J=3,1, 13,2 Hz, 1H), 2,64 (s,
3H), 2,41 (app. td, J=2,3, 14,6 Hz, 1H), 1,54 (app. dt, J=5,0, 13,4 Hz, 1H), 1,32 - 1,30
(m, 1H), 1,13 (s, 3H), 0,93 - 0,89 (m, 1H).
Chét trung gian 2-14; (+)-4-(4-metoxy-4-metylpiperidin-2-yl)benzonitril (chat ddng phan
khong d6i quang don nhét)

Na .
3 . R
Py Chatdcngphan

khéng 461 quang don nhit
Téng hop hop chit tiéu dé nay tr (£)-benzyl 2-(4-xyanophenyl)-4-metoxy-4-
metylpiperidin-1-carboxylat (chit ddng phén khong dbi quang don nhét), chat trung gian
2-14-B, tuong tu vé6i quy trinh diéu ché chit trung gian 2-12. MS (ESI+) m/z 231,0
(M+H).
Céc chét trung gian sau dugc didu ché tir nguyén liéu khéi dau thich hop bang céc

phuong phap giéng nhu duge mo ta trén day.
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Chét Tén hoéa hoc MS (ESI+)
trung Céu triic A 1A as 2d (m/z)
gian Nguyén liéu khéi dau
Ng (F)-4-(rel-(25,45)-4-hydroxypiperidin-2-yl)
benzonitril 203.3
2-15-1 OH (MJ;H)
HN rel-(2S,4S) Chét trung gian 2-12-E
N (&)-4-(rel-(25,4R)-4-hydroxypiperidin-2-y1)
= benzonitril 2033
2-15-2 OH — (M+H)
(%)-rel-Chat dong phan (28, 4S)- trong
HN _ h
rel-(25,4R) Chat trung gian 2-12-D
New (&)-4-(rel-(25,45)-4-metoxypiperidin-2-yl)
= benzonitril 2173
2-15-3 0. (M+H)
HN rel-(2S,4S) Chét trung gian 2-12-F
Ng (£)-4-(rel-(2S,4R)-4-metoxypiperidin-2-y1)
benzonitril 2173
2-15-4 o —— (M-;H)
HN (%)-rel-Chat dong phan (2S, 4S)- trong
rel-(2S,4R) 5 .
Chat trung gian 2-12-D
New (£)-4-(rel-(2S,4S)-4-etoxypiperidin-2-yl)
= benzonitril 231.4
2-15-5 o_- (M+H)
HN rel-(2S,4S) Chét trung gian 2-12-E
o] metyl 4-((25,4S5)-4-propoxypiperidin-2-
o156 \O)J\© yl)benzoat 278,4
-Lo- 0 o p
HU e Chat dong phan (2S, 4S)- trong chat trung (M+H)
(2S,49) gian 2-13-A
o metyl  4-((25,4S)-4-hydroxypiperidin-2-yl)
~o benzoat 236.3
2-15-7 J\© OH . . NAH
O/ Chat dong phan (2S, 4S)- trong chat trung ( )
HN .
(25,4S) gian 2-13-A

Chét trung gian 2-16:

Chét trung gian 2-16-A; metyl 4-(4-metylpyridin-2-yl)benzoat
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Thém Na,CO; chtta nudc n6ng dd 2M (30ml) sau d6 la san phém cong
PdCl,(dppf).CH,Cl, (4g, 4,90mmol) vao dung dich huyén phu 2-clo-4-metylpyridin (5g,
39,2mmol) va axit (4-(metoxycarbonyl)phenyl)boronic (8g, 44,5mmol) trong toluen
(50ml). Sau d6 khudy toan bd hén hop nay & 100°C trong 17 gio, va sau d6 1am mat dén
nhiét do phong. Sau d6 pha lodng hon hop phan tng nay bang Et,0, va sau d6 phén tach.
Lam kho 16p hitu co qua Na,SOy, loc, va ¢ dic. Tinh sach ph:?m thu duoc béng phuong
phép sic ky cot nhanh silicagel (heptan/EtOAc = 76/24) dé thu dugc hop chit tiéu dé nay.
MS (ESI+) m/z 228,1 (M+H).

Chét trung gian 2-16; (£)-metyl 4-(rel-(2S,4R)-4-metylpiperidin-2-yl)benzoat

(0]

~o

HN rel-(2S,4R)

Khuay hén hop metyl 4-(4-metylpyridin-2-yl)benzoat, chét trung gian 2-16-A, (3 g,
13,20mmol) va PtO, (500mg, 13,20mmol) trong MeOH(50ml)/ HC1 ndng d6 1M trong
MeOH(2ml) & nhiét d§ phong trong moéi truong khi Hy (50 psi- 1 psi= 6,89 kPa) trong 20
gir. Thay thé khi H, bang N,. Loc chét xuc tc qua mit chira Celite®, dugc trang bing
MeOH va c6 dic. Sau d6 hoa tan phén thu dugc trong CH,Cl,, va sau do6 rua béng
NaHCO; chtra nuéc 5% va nude mudi, lam khod qua Na,SOy, loc, va sau d6 c¢6 dic. Tinh
sach phan thu duoc bing phuong phap sic ky cot nhanh silicagel (0,5% Et;N trong
CH,Cl,/MeOH = 1/0 dén 95/5) @é thu dugc hop chét tiéu d& nay duoc phén ldp & dang
chét ddng phan khong d6i quang don nhit. 'H NMR (400 MHz, CD;0D) & 7,98 (d,
J=8,30 Hz, 2H), 7,47 (d, J=8,30 Hz, 2H), 3,89 (s, 3H), 3,69-3,75 (m, 1H), 3,14 - 3,21 (m,
1H), 2,74 - 2,83 (m, 1H), 1,80 - 1,87 (m, 1H), 1,64 - 1,76 (m, 2H), 1,12 - 1,27 (m, 2H),
0,98 (d, J=6,36 Hz, 3H), MS (ESI+) m/z 234,3 (M+H).

Chét trung gian 2-17:
Chét trung gian 2-17-A; metyl 2-metoxy-4-(pyridin-2-yl)benzoat

o o~

~o

=
Nx

Khudy hdn hop metyl 4-bromo-2-metoxybenzoat (lg, 4,07mmol), 2-
(tributylstannyl)pyridin (1,84g, 5,0lmmol), Cul (155mg, 0,81mmol), va Pd(PPhs;),
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(235mg, 0,203mmol) trong DMF (8ml) & 80°C trong 2 gi®, va sau d6 co dic. Tinh sach
phén thu duoc bang phuong phap séc ky cot nhanh silicagel (heptan/EtOAc = 8/2) dé thu
dugc hop chét tiéu @ nay. MS (APCI+) m/z 244,1 (M+H).

Chét trung gian 2-17; (+)-metyl 2-metoxy-4-(piperidin-2-yl)benzoat

o o7

~o

HN

Hop chét tiéu d& nay dugc téng hop tir metyl 2-metoxy-4-(pyridin-2-yl)benzoat,

chét trung gian 2-17-A, tuong tw v6i quy trinh didu ché chét trung gian 2-16. (APCI+)
250,2 (M+H).

Céc chit trung gian sau duoc didu ché tir nguyén liéu khoi dau thich hop bang cac

phuong phéap giéng nhu dugc md ta trén day.

A ) Tén hda hoc
Chat —trung | triic . : MS (m/2)
glan Nguyén liéu khéi dau
O YT
- (¥)-metyl 3-metyl-4-(piperidin-2-yl) benzoat (APCI+)
2-18-1 234,0
metyl 4-bromo-3-metylbenzoat (M+H)
HN va 2-(tributylstannyl)pyridin
0 (£)-metyl 4-(5-metylpiperidin-2-yl) benzoat
chat ™o (chét ddng phan khéng dbi quang don nhét) (APCIY)
2-18-2 dong phin 234,0
kh§ﬂ§ d5iquang o axit (4-(metoxycarbonyl)phenyl)boronic va (M+H)
don ahit TN 2-bromo-5-metylpyridin
o (£)-metyl  4-(rel-(2S,4R)-4-etylpiperidin-2-
- yl)benzoat (ESIH)
2-18-3 o 2482
2-bromo-4-etylpyridin va (M+H)
rel-(2S.4R) HN axit (4-(metoxycarbonyl)phenyl)boronic
(*)-metyl 2-(4-(piperidin-2-yl)phenyl) axetat
0 (APCI+)
2-18-4 ° 2-bromopyridin va 234,1
HN metyl 2-(4-(4,4,5,5-tetrametyl-1,3,2- | (MHH)
dioxaborolan-2-yl)phenyl)axetat
*)-metyl 2-(3-(piperidin-2-yl)phenyl) axetat
o (#)-metyl 2-(3-(pip yDphenyl) (APCI+)
2-18-5 ~o 2-bromopyridin va 234,0
HN (M+H)

metyl 2-(3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetat
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0 (*)-metyl 4-(piperidin-2-yl)-1-naphtoat
~o o (APCI+)
2.18-6 O 2-bromopyridin va 270,1
O rr%etyl 4-(4,4,5,5-tetrametyl-1,3,2- (M+H)
HN dioxaborolan-2-yl)-1-naphtoat

Chét trung gian 2-19:
Chét trung gian 2-19-A; fert-butyl (5-(4-(metylthio)phenyl)-5-oxopentyl)carbamat

_S OYO\1<

Thém tir tir (4-(metylthio)phenyl)magie bromua ndng do 0,5N trong THF (50ml,
25mmol) vao dung dich tert-butyl 2-oxopiperidin-1-carboxylat (CAS: 85908-96-9,
4,982, 25mmol) trong THF (75ml) ¢ -78°C trong mdi trudng nito, trong > 10 phiit.
Khudy hén hop nay & -78°C troﬁg 0,5 gio, va sau d6, ngimg phan ng bang MeOH va
KHSO, chira nuéc béan bao hoa. Sau d6 chiét hdn hop nay bang EtOAc. Co dic 16p hitu
co. Tinh sach phan thu duoc bang phuong phap sic ky cot nhanh silicagel
(heptan/EtOAc = 1/0 dén 6/4) dé& thu dwogc hop chét tiéu dé nay. MS (ESI-) m/z 322,3
(M-H).

Chét trung gian 2-19-B; 5-amino-1-(4-(metylthio)phenyl)pentan-1-on

_S

NH,
o

Pidu ché hop chit tiéu d& nay tir tert-butyl (5-(4-(metylthio)phenyl)-5-
oxopentyl)carbamat, chit trung gian 2-19-A, tuong ty v6i quy trinh diéu ché chit trung
gian 2-1. MS (ESI+) m/z 224,2 (M+H).

Chét trung gian 2-19-C; (£)-2-(4-(metylthio)phenyl)piperidin

_S
HN

Thém tir tir Ti(O-iPr); (12,79ml, 45,0mmol) vao dung dich huyén phu cia 5-
amino-1-(4-(metylthio)phenyl)pentan-1-on, chdt trung gian 2-19-B, (3,9g, 15mmol)
trong toluen (50ml). Khudy hdn hop nay & nhiét do phong trong 15 phut, sau d6 gia nhiét
dén 85°C trong 2,5 gid, va sau d6 1am mat dén 0°C. Sau d6 thém timg giot dung dich
huyén phu ctia NaBH, (2,27g, 60mmol) trong MeOH(50ml) vao hdn hop nay. Sau khi
thém xong, thém lién tiép H,0, CH,Cl,, va Celite® vao hdn hop nay. Sau d6, loc hdn hop
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nay qua nut chira Celite®, duoc trang bang CH,Cl,. Sau d6 phan tich 16p hitu co. Sau do6
chiét 16p nuée hai 1an bing CH,Cl,. Lam khé 16p hiru co két hgp qua NaySOy, loc, va cd
ddc dé tao ra hop chét tiéu d& niy ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 208,3
(M+H).

Chét trung gian 2-19-D; (£)-tert-butyl 2-(4-(metylthio)phenyl)piperidin-1-carboxylat

_S
o

“K
Thém Boc,0 (4,03ml, 17,36mmol) va DMAP (0,088g, 0,723mmol) vao dung dich
cla (+)-2-(4-(metylthio)phenyl)piperidin, chit trung gian 2-19-C, (3g, 14,47mmol) trong
axetonitril (30ml). Khudy hdn hop phén tng ndy & 45°C trong 0,5 gid, va sau d6 cd dic.
Tinh sach phan thu dugc bing phuong phap sic ky cot nhanh silicagel (heptan/EtOAc =
1/0 dén 4/6) dé thu dugc hop chét tidu dé& nay. MS (ESI+) m/z 308,4 (M+H).
Chét trung gian 2-19-E; (+)-tert-butyl 2-(4-(metylsulfonyl)phenyl)piperidin-1-carboxylat

N/

s
ki
Thém tir tr hdn hgp amoni molybdat tetrahydrat (371mg, 0,300mmol) va H,0,
trong H,O 50% (1,4ml) vao dung dich cua (&)-fert-butyl 2-(4-
(metylthio)phenyl)piperidin-1-carboxylat, chit trung gian 2-19-D, (3 07mg, 1mmol) trong
EtOH (5ml) & 0°C. Sau d6, khudy hdn hop nay & nhiét do phong trong khoang 72 gio.
Sau d6 pha lodng hdn hop phan tng nay bang H,O va CH,Cl,, va sau d6 1am ngimg bang
Na,S,0;. Phan bé hén hop nay. Chiét 16p nude bang CH,Cl,. Lam kh 16p hitu co két
hop qua Na,SO,, loc, va ¢6 dic. Tinh sach phén thu duogc béng phuong phap séc ky cot
nhanh silicagel (heptan/EtOAc = 1/0 dén 0/1) d thu duogc hop chét tiéu dé nay. MS
(ESI+) m/z 340,4 (M+H).
Chét trung gian 2-19; (£)-2-(4-(metylsulfonyl)phenyl)piperidin

N

-
HN
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Diu ché hop chit tieu @ nay tr (&)-rtert-butyl  2-(4-
(metylsulfonyl)phenyl)piperidin-1-carboxylat, chét trung gian 2-19-E, tuong tu véi quy
trinh diéu ché chét trung gian 2-1. MS (ESI+) m/z 240,3 (M+H).

Chét trung gian 2-20:
Chét trung gian 2-20-A; (£)-4-((tert-butyldiphenylsilyl)oxy)piperidin-2-on

L
o o/TBDPS

Thém imidazol (6g, 88mmol) va TBDPS-CI (22ml, 86mmol) vao dung dich cua
(+)-4-hydroxypiperidin-2-on (7,5g, 65,1mmol) trong DMF (60ml) ¢ nhiét do phong. Sau
d6, khudy hdn hop nay & nhiét do phong trong 1,25 git. Sau d6 pha loang hdn hop nay
bing H,0. Sau d6 chiét hdn hop niy bing EtOAc. Sau d6, rta lién tiép pha hiru co bing
H,0, va nudc mubi, 1am khod qua Na,SOy, loc, va c6 dic dé thu hop chéit néu & dé muc
ndy, dugc st dung ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 354,3 (M+H).

Chét trung gian 2-20-B; (£)-tert-butyl 4-((tert-butyldiphenylsilyl)oxy)-2-oxopiperidin-1-

carboxylat

oK
o)\j:)\
o O/TBDPS

Thém Boc,O (21,28ml, 92mmol) va Et;N (13ml, 94mmol), sau d6 13 DMAP
(0,2g, 1,637mmol) vao dung dich ctia (+)-4-((tert-butyldiphenylsilyl)oxy)piperidin-2-on,
chét trung gian 2-20-A, (23g, 65mmol) trong CH,Cl, (30ml) & nhiét do phong. Sau do,
khu4y hdn hop nay & nhiét do phong trong 7 gid. Sau d6 1am nglimg phan tmg bing H,O.
Sau d6 chiét hdn hop nay bang CH,Cl,. Sau d6, rira lién tiép pha hitu co bing H,0, va
nuéde mudi, 1am khod qua Na,S0,, loc, va cd dac. Tinh sach phé‘m thu duoc bﬁng séc ky
cOt silicagel (heptan/EtOAc = 77/23) dé thu dwogc hop chét tiéu d& nay. MS (ESI+) m/z
4544 (M+H).
Chét trung gian 2-20-C; (£)-tert-butyl (3-((tert-butyldiphenylsilyl)oxy)-5-(6-clopyridin-
3-yl)-5-oxopentyl)carbamat
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Thém phirc isopropylmagie clorua lithi clorua trong THF (1,3M, 45ml,
58,5mmol). vao dung dich 2-clo-5-iodopyridin (14g, 58,5mmol) trong THF (50ml) &
0°C. Sau d6, khudy hdn hop nay & 0°C trong 1 gid. Thém hén hop néu trén vio dung
dich cia (£)-tert-butyl 4-((fert-butyldiphenylsilyl)oxy)-2-oxopiperidin-1-carboxylat, chat
trung gian 2-20-B, (20g, 44,1mmol) trong THF (100ml) ¢ -78°C trong hon 15 phut. Sau
d6 khudy hdn hop nay & -78°C trong 10 phit. Sau d6 1am 4m hén hop dén 0°C, va sau d6
khudy trong 1 gid. Ngimg phan tmg bing MeOH, sau d6 1a KHSO, chira nuéc ban bio
hoa. Lam 4m hdn hop dén nhiét d6 phong. Sau d6 chiét hdn hop nay bing EtOAc. Sau d6
rira lién tiép 16p hitu co bang NaHCO; chira nuéc 5% va nuée mudi, 1am kho qua
Na,S0,, loc, va co dic dé thu hop chit néu & dé muc nay, dugc st dung ma khoéng yéu
cau tinh ché thém. MS (ESI+) m/z 567.2, 569,19 (M+H).

Chét trung gian 2-20-D; (£)-5-(rel-(2S,4R)-4-((tert-butyldiphenylsilyl)oxy)piperidin-2-
yl)-2-clopyridin
cl

= | TBDPS
Na o

HN rel-(2S,4R)

Thém 2,6-lutidin (10ml, 86mmol), sau d6 1la TMSOTS (15ml, 83mmol) vao dung
dich cua  (¥)-fert-butyl  (3-((fert-butyldiphenylsilyl)oxy)-5-(6-clopyridin-3-yl)-5-
oxopentyl)carbamat, chét trung gian 2-20-C, (25g, 44,1mmol) trong CH,Cl, (200ml) &
0°C. Sau d6, khudy hén hop nay & 0°C trong 2 gi®. Thém mot lugng bd sung 2,6-lutidin
(6ml, 51,5mmol), sau d6 1a TMSOTf (6ml, 33,2mmol) vao hén hop nay. Sau @6, khqu
hdn hop nay & 0°C trong 1 gid. Sau d6 lam ngimg phén ng & 0°C nay bing MeOH
(50ml). Sau d6, khudy hdn hop nay & cing nhiét do trong 0,25 gid. Sau d6 thém NaBH,
(3g, 79mmol) vao hdn hop nay. Sau d6, khudy hdn hop nay & 0°C trong 1 gi¢. Sau d6
pha lodng phan tmg bing H,0. Sau d6 chiét hdn hop nay bang CH,Cl,. Chiét 16p nude
béng CH,Cl,. Sau d6 lam khd 16p hitu co Két hop qua Na,SO,, loc, va cd dic dé thu duoc
hop chéit néu & mé muc nay & dang chit dong phan khong dbi quang don nhit, duoc st
dung ma khong yéu cau tinh ché thém. MS (ESI+) m/z 451,1, 453,1 (M+H).

Chét trung gian 2-20-E; (£)-rel-(2S,4R)-benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(6-
clopyridin-3-yl)piperidin-1-carboxylat
A | TBDPS
Nx o

coz N rel(28,4R)
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Thém Et;N (10ml, 72,1mmol), sau d6 l1a Cbz-Cl (10ml, 70,0mmol) vao dung dich
cua (£)-5-(rel-(2S,4R)-4-((tert-butyldiphenylsilyl)oxy)piperidin-2-yl)-2-clopyridin, chét
trung gian 2-20-D, (19,85g, 44mmol) trong CH,Cl, (100ml) & 0°C trong 0,25 gi¢r. Sau
d6, khudy hdn hop nay & 0°C trong 2 gid. Sau d6 1am nging phan tmg bang NH,OH
ndng do 1M. Sau do, khudy hén hop nay & nhiét do phong trong 0,5 gi¢ va pha loang
bﬁng CH,Cl,. Sau @6, rira lién tiép pha httu co béng H,0, va nuéc mubi, 1am khod qua
Na,SOy, loc, va ¢o dic dé thu hop chit néu & dé muc nay, dugc sit dung ma khong yéu
cau tinh ché thém. MS (ESI+) m/z 595,3, 587,2 (M+H).

Chét trung gian 2-20-F; (£)-rel-(25,4R)-benzyl 2-(6-clopyridin-3-yl)-4-hydroxypiperidin-

1-carboxylat

= OH
oz~ rel-(28,4R)

Thém dung dich HCI trong MeOH, dugc diéu ché tir SOCI, (6,5ml, &89mmol) va
MeOH  (100ml) vao dung dich «cua  (%)-rel-(2S,4R)-benzyl  4-((tert-
butyldiphenylsilyl)oxy)-2-(6-clopyridin-3-yl)piperidin-1-carboxylat, chét trung gian 2-
20-E, (25,7g, 44mmol) trong MeOH(100ml). Khudy hén hop nay & nhiét do phong trong
16 gio, va sau do trong 2 gior & 40°C. Pha lodng hdn hop nay bing CH,Cl,. Sau d6 rira
lién tiép hdn hop nay bang NaHCO; chira nuée 5%, va nudc mubi, 1am khé qua Na,SO,,
loc, va ¢o dic. Tinh sach phan thu duoc bing phuong phép séc ky cot nhanh silicagel
(CH,CL/EtOAc = 61/39 dén 25/75) dé thu dugc hop chét tiéu dé nay. MS (ESI+) m/z
347,2, 349,0 (M+H).

Chit trung gian 2-20-G; (£)-rel-(25,4S5)-benzyl 4-(benzoyloxy)-2-(6-clopyridin-3-
yl)piperidin-1-carboxylat

oz~ rel-(25,4S)

Thém DEAD (4,2ml, 26,5mmol) vao dung dich cua (+)-rel-(2S,4R)-benzyl 2-(6-
clopyridin-3-yl)-4-hydroxypiperidin-1-carboxylat, chit trung gian 2-20-F, (7g,
20,18mmol), axit benzoic (4,2g, 34,4mmol), va PPh; (8g, 30,5mmol) trong THF (200ml)
& 0°C trong 0,25 gid. Sau d6, khudy hdn hop nay & 0°C trong 1 gid. Ngung phan tng
biang MeOH. Hép phu phan Ging trén silicagel, tinh sach bang phuong phép sic ky cot
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nhanh silicagel [heptan/(30% EtOAc trong CH,Cl,) = 1/0 dén 3/7] dé thu duwoc hop chét
tidu dé nay. MS (ESI+) m/z 451,1, 453.0 (M+H).
Chét trung gian 2-20-H; (£)-rel-(28,4S)-benzyl 2-(6-clopyridin-3-yl)-4-hydroxypiperidin-

1-carboxylat

= OH

coz rel-(2S,4S)

Khudy dung dich huyén phu ciua (£)-rel-(25,45)-benzyl 4-(benzoyloxy)-2-(6-
clopyridin-3-yl)piperidin-1-carboxylat, chit trung gian 2-20-G, (9.02g, 20mmol) va
K,COs (5g, 36,2mmol) trong MeOH(100ml) ¢ 60°C trong 1,5 gio. Lam mat hdn hop
phan tmg dén nhiét d6 phong. Pha lodng hdn hop nay bang CH,Cl,. Sau do, rira lién tiép
pha hitu co béng H,0 va nude mudi, 1am khod qua Na,SOy, loc, va cd dac. Tinh sach phén
thu dwgc bang phuong phap sic ky cot nhanh silicagel (CH,Cl,/MeOH = 93/7) dé thu
duoc hop chat tiéu dé nay. "H NMR (400 MHz, CD;CN) & 8,23 - 8,26 (m, 1H), 7,59 (ddd
J=0,92, 2,66, 8,41 Hz, 1H), 7,26 - 7,39 (m, 6H), 5,57 (br. d, /~4,90 Hz, 1H), 5,09 - 5,18
(m, 2H), 4,10 - 4,17 (m, 1H), 3,54 - 3,65 (m, 1H), 2,91 (d, J=4,65 Hz, 1H), 2,75 - 2,85
(m, 1H), 2,43 - 2,50 (m, 1H), 1,69 - 1,85 (m, 2H), 1,31 - 1,43 (m, 1H).

Chét trung gian 2-20-I; (£)-rel-(2S,45)-benzyl 2-(6-clopyridin-3-yl)-4-etoxypiperidin-1-

o

carboxylat
CI_N
| N
= o~
N
Cbz” rel-(2S,4S)

Téng hop hop chét tiéu dé nay tr (+)-rel-(25,4S)-benzyl 2-(6-clopyridin-3-yl)-4-
hydroxypiperidin-1-carboxylat, chat trung gian 2-20-H, bang cach st dung EtI thay thé
cho Mel céch tuong tu v6i quy trinh diéu ché chit trung gian 2-2-A. MS (ESI+) m/z
375,1, 377,4 (M+H).

Chat trung gian 2-20-J; (£)-metyl  5-(rel-(2S,4S)-1-((benzyloxy)carbonyl)-4-
etoxypiperidin-2-yl)picolinat

- o
coz™ rel-(2S,4S)
Phun dung dich cta (£)-rel-(2S,4S)-benzyl 2-(6-clopyridin-3-yl)-4-etoxypiperidin-
1-carboxylat, chét trung gian 2-20-1, (1,8g, 4,80mmol) va Et;N (1,2ml, 8,66mmol) trong
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MeOH(4ml) vé6i khi CO trong Smin trong éng phan tng. Thém (rac)-BINAP (400mg,
0,642mmol) va PdCl, (100mg, 0,564mmol) vao hdn hop nay, va 6f1g nay dugc & trong
trong méi truong khi CO. Sau d6, khudy hén hop nay & 100°C trong moi truong chiéu vi
song trong 1 gid. Vao hdn hgp niy thém lugng bd sung cua (rac)-BINAP (400mg,
0,642mmol), sau d6 1a PdCl, (100mg, 0,564mmol). Vién The vial was filled with CO
gas. Sau d6, khudy hdn hop nay & 120°C trong méi trudng chiéu vi séng trong 1 gid. Sau
d6 pha loang hén hop phéan tng ndy bang H,O. Sau d6 chiét hdn hop nay bing EtOAc.
Sau d6, rira pha hitu co bﬁng H,0 va nude mudi, 1am kho qua Na,S0Oy, loc, va c¢6 dic.
Tinh sach phan thu dugc bing phuong phép sic ky cot nhanh silicagel (heptan/EtOAc =
55/45) dé thu dugc hop chat tidu d& nay. MS (ESI+) m/z 399,2 (M+H).

Chét trung gian 2-20; (¥)-metyl 5-(rel-(2S,4S)-4-etoxypiperidin-2-yl)picolinat

HN rel-(2S,4S)

Téng hop hop «chit tidu @& nay tr (¥)-metyl 5-(rel-(2S.45)-1-
((benzyloxy)carbonyl)-4-etoxypiperidin-2-yl)picolinat, chit trung gian 2-20-J, tuong tu
v6i quy trinh diéu ché chét trung gian 2-12. MS (ESI+) m/z 265,1 (M+H).

Chét trung gian 2-21:
Chét trung gian 2-21-A; (+)-tert-butyl 5-((tert-butyldiphenylsilyl)oxy)-2-oxopiperidin-1-

carboxylat

Tdng hop hop chit tiéu dé nay tir (+)-5-hydroxypiperidin-2-on (CAS: 19365-07-2)
bing quy trinh dwgc md ta trong quy trinh tdng hop chét trung gian 2-20-A va sau d6
chét trung gian 2-20-B. MS (ESI+) m/z 454,3 (M+H).

Chét trung gian 2-21-B; ()-tert-butyl  (2-((fert-butyldiphenylsilyl)oxy)-5-(4-
xyanophenyl)-5-oxopentyl)carbamat

NS

o _TBDPS
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Thém dung dich 4-bromobenzonitril (4g, 21,98mmol) trong THF (10ml) vao dung
dich gdm dung dich phirc iPrMgCI-LiCl trong THF (15ml, 19,50mmol) trong THF
(15ml) & -78°C. Sau d6, khudy hdn hop nay & nhiét do phong trong 1,5 gi. Thém hdn
hop phén tng trén vao dung dich clia (£)-tert-butyl 5-((tert-butyldiphenylsilyl)oxy)-2-
oxopiperidin-1-carboxylat, chit trung gian 2-21-A, (6g, 13,23mmol) trong THF (25ml) &
-78°C trong 15 phiit. Sau d6 khudy hén hop nay & -78°C trong 10 phut, va sau d6 & 0°C
trong 0,5 gid. Sau d6 lam ngimg phéan tmg bang MeOH, sau d6 1a KHSO, chita nuéc ban
bdo hoa. Sau d6 chiét hdn hop nay biang EtOAc. Sau d6 rira lién tiép 16p hitu co bing
NaHCO; chita nudc 5% va nude mudi, 1am khod qua Na,SOy, loc, va c¢d dic. Phan thu
dugc dugc sit dung cho phan tng tiép theo ma khong cin tinh ché thém. MS (ESI+) m/z
557,4 (M+H).

Chét trung gian 2-21-C; (£)-4-(5-((tert-butyldiphenylsilyl)oxy)piperidin-2-yl)benzonitril
(hdn hop chit ddng phan khong dbi quang)
LEN
!
HN _TEDPS

(W

hén hop chat ddng phan
khdng dbi gquang

Hop chdt tiéu d& nay duoc tdng hop tir (&)-fert-butyl (2-((tert-
butyldiphenylsilyl)oxy)-5-(4-xyanophenyl)-5-oxopentyl)carbamat, chét trung gian 2-21-
B, twong ty v6i quy trinh diéu ché chét trung gian 2-20-D. MS (ESI+) m/z 441,1 (M+H).
Chat trung gian 2-21-D; (£)-benzyl  5-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1-carboxylat (cht ddng phan khong ddi quang-1); va (%)-benzyl
5-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-carboxylat ~ (chit ddng
phén khong dbi quang-2). |

N M

= e *‘\E{; .
4 g
N : _
Chz” -TE0PS chr -TBDPS
chat 98ng phin chét dbng phin
khéng dbiquang-1 khéng §¢iquang-2

Thém Et;N (Sml, 36,Immol), sau d6 la Cbz-Cl (5ml, 35,0mmol) trong 0,25 gid
vao dung dich cta (+)-4-(5-((tert-butyldiphenylsilyl)oxy)piperidin-2-yl)benzonitril (hén
hop chit dong phin khong dbi quang), chat trung gian 2-21-C, (5,77g, 13mmol) trong
CH,Cl, (100ml) & 0°C. Sau d6, khudy hén hop nay & 0°C trong 2,5 gid. Ngig phan tng
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béng NH,OH 28%. Pha loing hdn hop nay br?mg CH,Cl,. Sau @0, rira lién tiép pha hitu
co béng H,0, va nudc mudi, 1am khod qua Na,S0y, loc, va c6 dic. Tinh sach phé”m thu
dugc bang phuong phap sic ky cot nhanh silicagel (heptan/EtOAc = 87/13) dé thu, theo
tht ty rda gidi twong 'Umng, (¥)-benzyl S5-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1-carboxylat (chdt ddng phan khong dbi quang-1); va (+)-benzyl
5-((tert-butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-carboxylat  (chdt ddng
phan khong dbi quang-2).

(chdt dong phén khong dbi quang-1); '"H NMR (400 MHz, CD;0OD) & 7,58 - 7,70 (m,
6H), 7,20 - 7,45 (m, 13H), 5,58 (br. d, /=2,00 Hz, 1H), 5,18 (d, J~11,98 Hz, 1H), 4,89 -
5,01(m, 1H), 4,04 (br. d, J/=13,90 Hz, 1H), 3,89 (br. s., 1H), 2,75 (dd, J=1,47, 14,06 Hz,
1H), 2,53 - 2,64 (m, 1H), 2,12 - 2,21 (m, 1H), 1,58 - 1,68 (m, 1H), 1,36 - 1,47 (m, 1H),
1,06 (s, 9H).

(cht ddng phan khong déi quang-2); 'H NMR (400 MHz, CD;0D) § 7,71 (d, J=8,31 Hz,
2H), 7,56 - 7,64 (m, 4H), 7,27 - 7,46 (m, 11H), 7,23 (br. s., 2H), 5,31 (br. d, /=2,70 Hz,
1H), 5,01 - 5,13 (m, 2H), 4,14 (br. d, /~=10,80 Hz, 1H), 3,66 - 3,76 (m, 1H), 2,61 (dd,
J=10,64, 12,84 Hz, 1H), 2,33 (d, J=14,31 Hz, 1H), 1,70 - 1,83 (m, 2H), 1,30 - 1,43 (m,
1H), 1,00 (s, 9H).

Chét trung gian 2-21-E; (+)-benzyl 2-(4-xyanophenyl)-5-hydroxypiperidin-1-carboxylat
(chat ddng phan khong ddi quang-1)

£ o2 . cozN~"on
chat ddng phan
khéng d6i quang-1

Téng hop hop chét tiéu d& nay tir (+)-benzyl 5-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1-carboxylat (cht dong phan khong dbi quang-1), chit trung gian
2-21-D, twong tw v6i quy trinh diéu ché chit trung gian 2-12-E. MS (ESI+) m/z 337,1
(M+H).
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Chét trung gian 2-21-F; (+)-benzyl 2-(4-xyanophenyl)-5-metoxypiperidin-1-carboxylat
(chét ddng phan khong dbi quang-1)

N

S
f:;;z’@‘“o"
chét ddng phan khong ddi guang-1

Téng hop hop chit tidu dé nay tir (£)-benzyl 2-(4-xyanophenyl)-5-
hydroxypiperidin-1-carboxylat (chit ddng phan khong dbi quang-1), chat trung gian 2-
21-E, twong tu véi quy trinh didu ché chét trung gian 2-2-A. MS (ESI+) m/z 351,2
(M+H).
Chét trung gian 2-21; (+)-4-(5-metoxypiperidin-2-yl)benzonitril (chit déng phan khong
d6i quang-1)

N

chit ddng
phén khdng

ddi quang-1
Téng hop hop chit tidu dé nay tur (+)-benzyl 2-(4-xyanophenyl)-5-
metoxypiperidin-1-carboxylat (chit ddng phan khong d6i quang-1), chét trung gian 2-21-
F, tvong tu v6i quy trinh diéu ché chit trung gian 2-12. MS (ESI+) m/z 217,1 (M+H).
Chét trung gian 2-22:
Chét trung gian 2-22-A; tert-butyl 4,4-dimetylpiperidin-1-carboxylat

Thém Et;N (12ml, 87mmol) vao dung dich 4,4-dimetylpiperidin hydroclorua (6g,
40,1mmol) va Boc,O (12,77ml, 55,0mmol) trong CH,Cl, (100ml). Sau do, khqu hén
hop nay & nhiét do phong trong 13 gio. Nglmg phan tng bang H,0. Sau d6 chiét hdn hop
nay bang Et,0. Sau d6 rira lién tiép hdn hop nay bing dung dich HCI chita nuéc ndng do
1M, NaHCOj; chira nudc 5%, va nude mudi, 1am khod qua Na,SOy, loc, va cb dic dé thu
dugc hop chit néu & d& muc nay, dugc sir dung ma khong yéu ciu tinh ché thém. 'H
NMR (400 MHz, CDCl;) & 3,33 - 3,40 (m, 4H), 1,45 (s, 9H), 1,26 - 1,33 (m, 4H), 0,94 (s,
6H).
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Chét trung gian 2-22-B; (£)-tert-butyl 4,4-dimetyl-2-oxopiperidin-1-carboxylat

Thém RuCl; (lg, 4,82mmol) vao dung dich huyén phi ters-butyl 4,4-
dimetylpiperidin-1-carboxylat, chit trung gian 2-22-A, (8,5 g, 40,0mmol) va NalO, (13g,
60,8mmol) trong EtOAc (50ml)/H,O (100ml). Sau d6, khudy hén hop nay & nhi¢t do
phong trong 4,5 gio. Sau d6 thém mot lwgng bd sung NalOy (8g, 37,4mmol) vao hén hop
nay. Sau d6, khudy hdn hop nay & nhiét do phong trong 2,5 gid. Sau d6 pha lodng hdn
hop phan tmg niy biang EtOAc. Sau d6, loc hdn hop nay qua niit chira Celite®, dugc
trang bang EtOAc. Sau d6, rira lién tiép pha hitu co bing H,0, 1% chita nuéc Na,S,0s,
va nude mudi, 1am khod qua Na,SOy, loc, va c6 dac. Hép phu phén thu duogc trén silicagel.
Rtra qua silicagel nay béng Et,0. Sau d6 ¢6 dic phén loc dugc dé thu dugce hop chét tiéu
dé nay. MS (ESI+) m/z 228,2 (M+H).

Chit trung gian 2-22-C; (£)-tert-butyl  (5-(4-xyanophenyl)-3,3-dimetyl-5-

oxopentyl)carbamat

0
Z/O\g/NH
Téng hop hop chit tiéu d& nay tur (£)-tert-butyl 4,4-dimetyl-2-oxopiperidin-1-
carboxylat, chit trung gian 2-22-B, tuong ty v6i quy trinh diéu ché chit trung gian 2-21-
B. MS (ESI+) m/z 331,2 (M+H).
Chét trung gian 2-22-D; (£)-4-(4,4-dimetylpiperidin-2-yl)benzonitril
NS
Oy
Téng hop cach twong tu hop chit tiéu dé nay tir (%)-tert-butyl (5-(4-xyanophenyl)-
3,3-dimetyl-5-oxopentyl)carbamat, chit trung gian 2-22-C, bing phuong phép sau day

ma dugc md ta trong quy trinh tdng hop Chét trung gian 2-19-B, va sau d6 chét trung
gian 2-19-C. MS (ESI+) m/z 215,3 (M+H).
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Chét trung gian 2-22-E; (+)-benzyl 2-(4-xyanophenyl)-4,4-dimetylpiperidin-1-carboxylat

Téng hop hop chét tiéu dé nay tur (+)-4-(4,4-dimetylpiperidin-2-yl)benzonitril,
chit trung gian 2-22-D, twong tu voi quy trinh diéu ché chit trung gian 2-20-E. MS
(ESI+) m/z 349,1 (M+H).

Chét trung gian 2-22; (+)-metyl 4-(4,4-dimetylpiperidin-2-yl)benzoat

0]

~o

HN

Téng hop hop chét tiéu d@ nay tr (%)-benzyl 2-(4-xyanophenyl)-4,4-

dimetylpiperidin-1-carboxylat, chét trung gian 2-22-E, bang quy trinh dugc mé ta trong

quy trinh téng hop chit trung gian 2-13-C, chit trung gian 2-13-D, va sau d6 chét trung
gian 2-13. MS (ESI+) m/z 248,1 (M+H).

Céc chét trung gian sau dugc diéu ché tir nguyén liéu khéi du thich hop bang cac

phuong phap gidng nhu duge mé ta trén day.

Chét 7 Tén hoa hoc
trung CAu tric o N MS (m/z)
gian Nguyén li¢u khdi dau
o (£)-metyl  5-(rel-(2S,4S)-4-metoxypiperidin-2-
~o0 N | yl) picolinat (ESI+)
2-23-1 N o 251,1
x . M+
HN rel-(2S,4S) Chat trung gian 2-20-H (M+H)
N (£)-4-(5-((tert-butyldiphenylsilyl)oxy)
= g . o qo o .
piperidin-2-yl)benzonitril (ESIH)
(chat dong phan khong doi quang-1)
2232 ) rsors 441.0
chit d@n hhni}han abi quano1 chat 516ng phan khong dbi quang-1 duge mé ta (M+H)-
ong ph g dolauang 1a chat trung gian 2-21-D
Ny (%)-4-(5-((tert-butyldiphenylsilyl)oxy)
\ﬁ piperidin-2-yl)benzonitril
2933 R . (chat dong phan khong do6i quang-2) EE;?I;)
- . ’ . chét §16ng phan khéng dbi quang-2 dugc md ta (M-+H)
chat dong phén khong ddi quang-2 1a chét trung gian 2-21-D
B, P
2-93-4 N (£)-4-(5-metoxypiperidin-2-yl)benzonitril (chat | (ESI+)
) O ~ dong phan khéng doi quang-2) 217,1
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chét ddng phan khong dbi quang-2 duwoc mé ta (M+H)

1a chét trung gian 2-21-D

Chét trung gian 2-24:
(x)-Etyl 2-(piperidin-2-yl)thiazol-4-carboxylat
0

Khudy hdn hop cia (+)-tert-butyl 2-carbamothioylpiperidin-1-carboxylat (CAS:
569348-09-0, 99mg, 0,405mmol) va bromoetylpyruvat (79mg, 0,405mmol) trong EtOH
(3ml) & nhiét d6 phong trong bén ngay. Co6 dic hdn hop nay. Tinh sach phin thu duoc
bang phwong phép séc ky cot nhanh silicagel (heptan/EtOAc) dé thu duoc hop chit tiéu
dé nay. MS (ESI+) m/z 241,3 (M+H).
Chét trung gian 2-25:
Chét trung gian 2-25-A; (£)-metyl  2-(1-(tert-butoxycarbonyl)piperidin-2-yl)-4-

o °:<O %

Thém metyl-2-cloaxetoaxetat (138mg, 0,918mmol) vao dung dich ctia (£)-tert-

metylthiazol-5-carboxylat

butyl 2-carbamothioylpiperidin-1-carboxylat (187mg, 0,765mmol) trong EtOH (5ml) &
50°C. Khudy hdn hop nay & 70°C trong 16 gid, va sau d6 cd dic. Sau d6 pha lodng phan
thu dugc bang EtOAc. Sau d6 rta lién tiép 16p EtOAc niy bang NaHCO; chira nuéc bio
hoa, va nude mudi, 1lam khod qua Na,SOy, loc, va ¢6 dic. Tinh sach phén thu duoc béng
phuong phép sic ky cot nhanh (heptan/EtOAc) dé thu dugc hop chét tidu dé nay. MS
(ESI+) m/z 340,9 (M+H).

Chét trung gian 2-25; (£)-metyl 4-metyl-2-(piperidin-2-yl)thiazol-5-carboxylat

N
\
oD
(o]

Thém TFA vao dung dich cta (+)-metyl 2-(1-(tert-butoxycarbonyl)piperidin-2-
yl)-4-metylthiazol-5-carboxylat, chit trung gian 2-25-A, (115mg, 0,338mmol) trong
CH,Cl, (2ml). Sau d6 khudy toan bd hdn hop nay & nhiét d¢ phong trong 1 giod. Pha
lodng hén hop phan tng bang EtOAc, va sau d6 rira lién tiép bang chira nuéc NaHCO;,
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nude mudi, lam khod qua Na,SOy, loc, va cd dic dé tao ra hop chét tiéu dé nay khong can
tinh ché thém. MS (ESI+) m/z 240,9 (M+H).

Chét trung gian 2-26:

(£)-N-((4-(piperidin-2-yl)phenyl)sulfonyl)axetamit

Y\s

090

Thém Et;N (0,14ml, 0,97mmol), sau dé 1a Ac,0 (0,09ml, 0,97mmol) vao dung
dich hdn hop ciia (+)-tert-butyl 2-(3-sulfamoylphenyl)piperidin-1-carboxylat va ()-zerz-
butyl 2-(4-sulfamoylphenyl)piperidin-1-carboxylat, chit trung gian 2-9-A, 0,11g,
0,25mmol) trong CH,Cl, (3ml) & nhiét 46 phong. Sau do, khuéy hdn hop nay trong 20
min. Sau d6 pha lodng hdn hop phan tmg nay bang CH,Cl, va NaHCO; chira nuéc bio
hoa. Sau d6, rira lién tiép pha hitu co bing nudc mudi, lam kho qua Na,SOy, loc, va cd
dic. Phan thu duoc duoc sir dung trong buéc tiép theo ma khong cin tinh ché thém.

Thém TFA (0,25ml, 3,2mmol vao dung dich tao thanh trong CH,Cl, (3ml) & nhiét
d6 phong. Sau d6, khudy hdn hop nay & nhiét do phong trong 60 gid. Co6 dic hdn hop
phan tmg dé thu dugc hop chét tidu dé & dang mudi TFA, dugc st dung ma khong yéu
cau tinh ché thém. MS (ESI+) m/z 283,1 (M+H).
Chét trung gian 2-27:
Chét trung gian 2-27-A; (£)-1-benzoyl-2-(4-bromophenyl)-2,3-dihydropyridin-4(1H)-on

Br

Bz/N =

Thém iot (50mg) vao dung dich huyén phiimg (1,2g, 50mmol) trong THF (50ml)
& nhiét do phong, va sau d6 khudy hén hop nay & nhiét do phong trong 5 min. Sau do
thém timg phin 1,4-bibromobenzen (11,8g, 50mmol) vao hén hgp niy, va khudy hdn
hop nay & 70°C trong 2 gid. Lam mét hdn hop nay dén nhiét d6 phong dé tao ra 4-
bromophenylmagie bromua trong THF.

Thém benzoyl clorua (1,6ml, 13,9mmol), sau d6 1a trimetylsilyl
triflometansulfonat (3,06g, 13,8mmol) vao dung dich 4-metoxypyridin (1,52g, 13,9mmol)
trong THF (40ml) & nhiét d6 phong. Sau d6, khudy hdn hop ndy & nhiét do phong trong

0,5 gid, va sau d6 lam lanh dén -78°C. Sau d6 thém 4-bromophenylmagie brimit trong
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THF vao hén hop nay & -78°C, va sau d6 khudy hdn hop nay & cung nhiét d9 trong 1 gio.
Sau d6 1am nglmg hén hop niy bing dung dich HCI ndng d6 2M (50ml). Sau do6 chiét
hén hop nay bé‘mg EtOAc. Sau d6 1am kho 16p hitu co qua Na,SQOy, loc, va sau dé co dic.
Tinh sach phan thu dwgc bang phuong phap sic ky cot nhanh silicagel (heptan/EtOAc =
1/0 dén 4/1) & thu dugc hop chét tiéu dé nay. MS (ESI+) m/z 357,8 (M+H).

Chét trung gian 2-27-B; (£)-tert-butyl 2-(4-bromophenyl)-4-o0xo0-3,4-dihydropyridin-
1(2H)-carboxylat

Br.

Khudy hdn hop Chét trung gian 2-27-A (700mg, 1,97mmol) va 25% NaOMe
trong MeOH(5ml) & nhiét d6 phong trong 2 gid, va sau d6 pha loang bang H,O. Sau d6
chiét hdn hop nay bang EtOAc. Sau d6 lam kho pha hitu co qua Na,SOy,, loc, va sau do
c6 ddc. Thém Boc,0 (955mg, 4,38mmol) va Et;N (0,5ml, 3,28mmol), sau d6 128 DMAP
(130mg, 1,06mmol) vao phan thu dugc trong THF (8ml). Sau do, khudy hdn hop nay &
nhiét d6 phong trong 1 gid, va sau d6 c¢d dic. Tinh sach phan thu dugc bing phuong
phap sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén 7/3) dé thu dwgc hop chét tiéu
dé nay. MS (ESI+) m/z 294,9 (M-/Bu)".

Chit trung gian 2-27-C; (£)-tert-butyl 2-(4-(metoxycarbonyl)phenyl)-4-oxo-3,4-
dihydropyridin-1(2H)-carboxylat

Khudy hdn hop chit trung gian 2-27-B (7,8g, 22,2mmol), iPr,NEt (10ml,
57,4mmol), Pd(OAc), (1,2g, mmol, 5,34mmol), va dppp (4,2g, 10,2mmol) trong
DMSO/MeOH (60m1/60ml) ¢ 80°C trong 16 gitr trong moi trudong khi CO (100psi). Pha
lodng hdn hgp phan ung bang H,O. Sau d6 chiét hdn hop nay bang EtOAc. Sau d6 ¢o
dac 16p hitu co. Thém Boc,O (8g, 36,7mmol) trong THF (10ml), sau d6 1a lugng c6 tac
dung xtic tic cia DMAP viao phan thu dugc va Et;N (10ml, 71mmol) trong THF (50ml).
Sau d6, khudy hdn hop nay & nhiét do phong trong 2 gid, va sau d6 ¢6 dic. Tinh sach
hdn hop tao thanh bang phuong phap sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén
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4/1) @& thu dugc hop chét tiéu d& nay. MS (ESI-) m/z 331,0 (M-H), (ESI+) m/z 231,95
(M-Boc)".
Chét trung gian 2-27-D; (¥)-fert-butyl 2-(4-(metoxycarbonyl)phenyl)-4-oxopiperidin-1-

carboxylat

Khudy hén hop chét trung gian 2-27-C (4,5g, 13,6mmol) va Pd/C (10%, 800mg)
trong MeOH(25ml) & nhi€t d6 phong trong moi trudng khi H, (40psi) trong 2 gid. Thay
thé khi H, béng N,, va sau d6 loai bé chat xuc tac béng cach loc qua nuat chira Celite®,
dugc trang bang MeOH. Sau d6 co dic phan loc duoc. Tinh sach phin thu dugc bing
phuong phép sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén 3/1) @ thu duoc hop
chit tiéu d& nay. MS (ESI-) m/z 333,1 (M-H).

Chit trung gian 2-27-E; (£)-tert-butyl  2-(4-(metoxycarbonyl)phenyl)-4-

metylenpiperidin-1-carboxylat

Thém KOmBu (153Mg, 1,36mmol) vao dung dich huyén phd
metyltriphenylphosphoni bromua (480mg, 1,34mmol) trong THF (5ml) & 0°C. Sau do,
khudy hén hop nay & ciing nhiét do trong 0,5 gid. Sau d6 thém dung dich Chét trung gian
2-27-D (300mg, 0,90mmol) trong THF (5ml) vao hdn hop nay. Sau d6, khudy hdn hop
nay & nhiét do phong trong 16 gio, va sau d6 lam ngimg bang H,0. Sau d6 chiét hdn hop
nay bang EtOAc. Sau do6 sdy pha hitu co qua Na,SO,, loc, va sau d6 cd dic. Tinh sach
phan thu dugc bing phuong phép sic ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén
9/1) dé thu dugc hop chét tiéu d& nay. "H NMR (300 MHz, CDCl;) § 7,98 (d, J=8,4 Hz,
2H), 7,36 (d, J=8,4Hz, 2H), 5,53 (brd, J=3,8 Hz, 1H), 4,83 (br. s, 2H), 4,02-4,10 (m, 1H),
3,90 (s, 3H), 2,61-2,87 (m, 3H), 2,16-2,38 (m, 2H), 1,46 (s, 9H).

Chét trung gian 2-27; (#)-metyl 4-(6-azaspiro[2,5]octan-5-yl)benzoat
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HN

Thém diiodometan (1,1ml, 13,8mml)vao dung dich dietyl kém (1M trong hexan,
14mmol) trong CH,Cl, (30ml) & nhiét d¢ -40°C. Sau d6, khudy hdn hop nay & cung nhiét
do trong 0,5 gid. Sau d6 thém dung dich Chét trung gian 2-27-E ( 1,52g, 4,6 mml) trong
CH,Cl, (20ml) vao hdn hop nay. Sau d6, khudy hdn hop nay & nhiét do phong trong 16
gid. Sau d6 1am ngirng hdn hop bang H,0O/nuéc mudi. Sau dé chiét hdn hop nay bing
CH,Cl,. Sau do séy pha hitu co qua Na,SOy, loc, va ¢d dic. Tinh sach phén thu duoc
bing phuong phép séc ky cot nhanh silicagel (heptan/EtOAc = 1/0 d&én 1/4) dé thu duge
hop chét tiéu d& nay. MS (ESI+) m/z 246,0 (M+H).

Chét trung gian 2-28:
Chét trung gian 2-28-A; (%)-tert-butyl 4-etyliden-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-carboxylat

Téng hop hop chét tiéu dé nay tir Chét trung gian 2-27-D (220mg, 0,66mmol) va
etyl triphenylphosphoni bromua (344mg, 0,92mmol) twong tw véi quy trinh diéu ché chét
trung gian 2-27-E. MS (ESI+) m/z 246,0 (M-fBu).

Chét trung gian 2-28-B; ()-rel-(28,4S)-tert-butyl 4-etyl-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-carboxylat

o)
~o

-

Boc rel- (2S,4S)

Khudy hén hop chit trung gian 2-28-A (110mg, 0,3mmol) va Pd/C (10%, 30mg)
trong MeOH(2ml) & nhi¢t 6 phong trong moi trudng khi H, (50 psi) trong thoi gian 5
gio. Thay thé khi H, bing N,, va sau d6 loai bd chit xtc tac bing céach loc qua nit chta

Celite®, duge trang béng MeOH. Sau d6 cb dic phan loc duge. Tinh sach phén thu dugc
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bang phwong phap séc ky cot nhanh silicagel (heptan/EtOAc - 1/0 d&én 3/1) dé thu duoc
hop chét tiéu d& nay.

'HNMR (300 MHz, CDCL;) 5 8,00 (d, J=8,4 Hz, 2H), 7,27 (d, J=8,1 Hz, 2H), 5,49 (brs,
1H), 4,03-4,22 (m, 1H), 3,91 (s, 3H), 2,68-2,83 (m, 1H), 2,34 (br, d, /=14 Hz, 1H), 1,52-
1,69 (m, 3H), 1,46 (s, 9H), 1.0-1,34 (m, 3H), 0,88 (t, /=7,1Hz, 3H).

Chit trung gian 2-28; (+)-metyl 4-(rel-(2S,4S5)-4-etylpiperidin-2-yl)benzoat

(0]

o

HN rel-(2S,4S)

Thém dung dich HCI néng d§ 4M trong dioxan (2ml) vao dung dich Chét trung
gian 2-28-B (40mg, 0,115mmol) trong CH,Cly/MeOH (1ml/1ml) & 0°C. Sau d6, khudy
hdn hop niy & nhiét do phong trong 6 gidr. Sau d6 ¢6 dic mot phan hén hop nay. Sau d6
pha lodng hdn hop nay bing H,O. Sau d6 bazo hoéa hdn hop nay bang NaHCO; (pH~8).
Sau d6 chiét hdn hop nay bing EtOAc. Sy pha hitu co qua Na,SO,, loc, va ¢o dic dé thu
dugc hop chét tiéu dé nay. "HNMR (300 MHz, CDs0D) & ppm: 7,97 (d, J=8,4 Hz, 2H),
7,47 (d, J/=8,4 Hz, 2H), 3,94 (dd, /=3 Hz, J’=7,4 Hz, 1H), 3,88 (s, 3H), 2,84-2,97 (m,
2H), 1,50-1,89 (m, 7H), 0,96 (t, J/=8,0 Hz, 3H).

Chét trung gian 3-1:
(#)-1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (hdn hop chit

OH
N

/
N hdn hop ’chét déng phan
s khong doi quang

dong phan khong dbi quang)

T

Thém K,CO3 (350mg, 2,53mmol) vao dung dich cua (+)-2-phenylpiperidin-4-ol
(hdn hop chit dong phan khong dbi quang), chét trung gian 2-1, (154mg, 0,72mmol)
trong DMSO (2ml). Sau d6, khudy hdn hop nay trong 10 min. Sau d6 thém 4-(clometyl)-
5,7-dimetyl-1-tosyl-1H-indol, chét trung gian 1-6, (170mg, 0,489mmol) vao hdn hop
nay. Sau d6, khudy hdn hop nay & 80°C trong 1 gid. Lam mat hdn hop phan tmg dén
nhiét do phong, va sau d6 rét vao H,O. Sau d6 chiét hdn hop nay bing EtOAc. Rira lién
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tiép pha hitu co bang H,O (hai 14n) va nudc mubi, lam kho qua K,COs, loc, va ¢cd dic.
Tinh sach phéan thu dugc bing phuwong phap sic ky cot nhanh silicagel (heptan/EtOAc
=75/25) dé thu dugc hop chét tiéu d& nay & dang hdn hop chit ddng phén khong dbi
quang, dugc sit dung ma khong yéu ciu tinh ché thém. MS (ESI+) m/z 489,4 (M+H).

Céc chit trung gian sau duoc didu ché tr nguyén liéu khoi ddu thich hop bang cac

phuong phép gibng nhur dugc mé ta trén day.

Chat . tén hda hoc MS
trung cau truc o R y
gian Nguyén liéu khoi dau (m/z)
(*)-4-((4-metoxy-2-phenylpiperidin-1-
SN yDmetyl)-5,7-dimetyl-1-tosyl-1H-indol
N (hdn hop chit ddng phan khong déi | (ESIT)
3-2-1 quang) 503,5
/ x A A ,
N hon hop chat dong Chat trung gian 1-6 va (M+H)
Td phén khong d6i A i
quang Chat trung gian 2-2
H (*)-benzyl (1-((5,7-dimetyl-1-tosyl-1H-
Necbz indol-4-yl)mety1’)-2-Phenylpiperidin-4- ’
N yl)carbamat (chat dong phan khong doi (ESI+)
3-2-2 quang-1) 622,6
4 , +
N chét dong phén Chat trung gian 1-6 va (M+H)
T$ khong doi quang-1 Chét trung gian 2-5
H (¥)-benzyl (1-((5,7-dimetyl-1-tosyl-1H-
N.cpz indol-4-yl)metyl?-2-Phenylpiperidin-4- ’
N yl)carbamat (chat dong phan khong doi (ESI+)
3-2-3 quang-2) 622,6
4 s .
N chat dong phan Chat trung gian 1-6 va (M+H)
TS khdng di quang-2 Chét trung gian 2-6
(%)-5,7-dimetyl-4-((2-phenylpiperidin-1-
| yhmetyl)-1-tosyl-1H-indol (ESI+)
3-2-4 473,2
{\l Chit trung gian 1-6 va (M+H)
¢ 2-phenylpiperidin
OH )-(1-((5,7-dimetyl-1-tosyl-1 H-indol-4-
yl)metyl)-2-phenylpiperidin-4-
N yDmetanol (chit déng phan khong ddi (ESI+)
3-2-5 quang-1) 503,5
4
N chét dong phan Chat trung gian 1-6 va (M+H)
TS khong doi quang-1 Chit trung gian 2-7
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OH
N

(#)-(1-((5,7-dimetyl-1-tosyl-1 H-indol-4-
yDmetyl)-2-phenylpiperidin-4-

yDmetanol (chit ddng phan khéong déi | (ESI+)
3-2-6 quang-2) 503,5
4 ) ] (M+H)
N chét dong phén Chejlt trung gian 1-6 va
Ts khong doi quang-2 Chat trung gian 2-8
H,N \S,/C_JO (*)-4-(1-((5,7-dimetyl-1-tosyl-1H-indol-
0.0 B 4-yl)metyl)piperidin-2-
HoN" yl)benzensulfonamit
va
N N (#)-3-(1-((5,7-dimetyl-1-tosyl-1H-indol- | (ESI+)
3-2-7 ; y 4-yl)metyl)piperidin-2- 552,4
N N yl)benzensulfonamit (hdn hop chit ddng | (M+H)
Td ¢ phén ving)
(hon hop chat dong phén ving) Chét trung gian 1-6 va
Chat trung gian 2-9
n (#)-4-(1-((5,7-dimetyl-1-tosyl-1H-indol-
0.0 ~"gz0 4-yl)metyl)piperidin-2-y1)-N-
~N-S metylbenzensulfonamit
H va
+)-3-(1-((5,7-di 1-1 1-1H-indol (EST)
3-8 N N i )—1 -( -(i ,?— Hz?tyz- -lto]sg -1H-indol- 566.6
-yDmetypiperidin-2-yD)-N- )
4 4 metylbenzensulfonamit
N N
T¢ T$ Chat trung gian 1-6 va
(h&n hop chét déng phan ving) Chét trung gian 2-10
F (£)-4-((2-(4-flophenyl)-4-
o) T
T ~ :;etoX}ipipfrldini;}}fl);neityl)-5,7- (ESI4)
32-9 1metyl-1-tosyl-1H-1ndo 5215
4 % . A (M+H)
N Chat trung gian 1-6 va
T Chit trung gian 2-11
OH (#)-(1-((5,7-dimetyl-1-tosyl-1 H-indol-4-
yl)metyl)-2-phenylpiperidin-2-
N yl)metanol (ESIt)
3-2-10 503,3
J Chét trung gian 1-6 va (M+H)
. N (2-phenylpiperidin-2-yl)metanol
s (CAS: 161499-35-0)
N
+
= (#)-4-(1-((5,7-dimetyl-1-tosyl-1 H-indol- (ESI)
3-2-11 4-yl)metyl)piperidin-2-yl)benzonitril 498,5
d
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Chét trung gian 1-6 va
4-(piperidin-2-yl)benzonitril HCI
(CAS: 1203685-85-1)

X (#)-4-(1-((-5-clo-7-metyl-1-tosyl-1H-
indol-4-yl)metyl)piperidin-2- (EST+)
o1 ! yl)benzonitril 5184,
cl 520,4
4 Chat trung gian 1-9 va (M+H)
T S/N 4-(piperidin-2-yl)benzonitril HCI
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N
OH
N

(&)-4-(rel-(2S,45)-1-((5,7-dimetyl-1-tosyl-1 H-
indol-4-yl)metyl)-4-hydroxypiperidin-2-

yl)benzonitril (ESIH)
3-2-13 514,5
. M+H
(t(é/ Chat trung gian 1-6 va ( )
N £ .
-y rel-(2S,4S) Chat trung gian 2-15-1
NS (£)-4-(rel-(28,4R)-1-((5,7-dimetyl-1-tosyl-1 H-
indol-4-yl)metyl)-4-hydroxypiperidin-2-
OH " yhmetyl)-4-hydroxypip (ESED
N yl)benzonitril
3-2-14 514,5
% . . (M+H)
4 Chat trung gian 1-6 va
Ts’N rel-(2S,4R) Chat trung gian 2-15-2
NS (&)-4-(rel-(25,45)-1-((5,7-dimetyl-1-tosyl-1 H-
[ . .
o indol-4-yl)metyl)-4-metoxypiperidin-2-
N yl)benzonitril (ESIH)
3-2-15 528,5
. M+
(/j{j/ Chat trung gian 1-6 va (M-+H)
N £ .
¢ rel-(2S,4S) Chat trung gian 2-15-3
NS ' (F)-4-(rel-(2S5,4R)-1-((5,7-dimetyl-1-tosyl-1H-
o) indol-4-yl)metyl)-4-metoxypiperidin-2-
N yl)benzonitril ' (ESI)
3-2-16 528.,5
. M+
(/ﬁ/ Chat trung gian 1-6 va (M+H)
N £ .
¢ rel-(2S,4R) Chat trung gian 2-15-4
NS (£)-4-(rel-(25,45)-1-((5,7-dimetyl-1-tosyl-1 F-
indol-4-yl)metyl)-4-etoxypiperidin-2-
o " yhmetyl) Ypip ESIH)
N yl)benzonitril
3-2-17 542,5
(M+H)

7
N
1 rel-(2S,4S)

Chat trung gian 1-6 va
Chét trung gian 2-15-5
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(£)-5,7-dimetyl-4-((2-(4-
(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1-

(S)-metyl 6-(-2-piperidyl)pyridin-3-carboxylat

o)
S
©\j tosyl-1H-indol (ESI+)
3-2-18 N 551,5
% . X (M+H)
7 Chat trung gian 1-6 va
: N Chét trung gian 2-19
S
- i (S)-tert-butyl 5-xyclopropyl-4-((4-
OJ\@ (metoxycarbonyl)phenyl)piperidin-1-
O yDmetyl)-7-metyl-1H-indol-1-carboxylat (ESI+)
3-2-19 N 503,5
y Chit trung gian 1-8 va (M+H)
N (S)-metyl 4-(piperidin-2-yl)benzoat HC1 (CAS:
Bod 1391547-09-3)
- i (£)-tert-butyl 5-xyclopropyl-4-((2-(4-
o (metoxycarbonyl)phenyl)pyrolidin-1-
yDmetyl)-7-metyl-1H-indol-1-carboxylat (ESI+)
3-2-20 N 489,5
y Chit trung gian 1-8 va (M+H)
N metyl 4-(pyrolidin-2-yl)benzoat
Bod (CAS: 908334-13-4)
N i (S)-tert-butyl 5-xyclopropyl-4-((2-(6-
O)HN@/ (metoxycarbonyl)pyridin-3-yl)piperidin-1-
S O yDmetyl)-7-metyl-1H-indol-1-carboxylat (ESIH)
3-2-21 N 504,5
y Chit trung gian 1-8 va (M+H)
N (S)-metyl 5-(2-piperidyl)pyridin-2-carboxylat
Bod (CAS: 1213606-12-2)
- i (S)-tert-butyl 5-xyclopropyl-4-((2-(3-flo-4-
OJ]@ (metoxycarbonyl)phenyl)piperidin-1-
F O yl)metyl)-7-metyl-1H-indol-1-carboxylat (ESIt)
3-2-22 N 521,5
y Chit trung gian 1-8 va (S)-metyl 2-flo-4- | (M+H)
N (piperidin-2-yl)benzoat
Bod (CAS: 1336571-41-5)
0 o (S)-tert-butyl 5-xyclopropyl-4-((2-(2-metoxy-
\OJ\©/ ~ 4-(metoxycarbonyl)phenyl)piperidin-1-
O ylmetyl)-7-metyl-1H-indol-1-carboxylat (ESI+)
3-2-23 N ; 533,5
; Chat trung gian 1-8 va (M+H)
N
/

(CAS: 1269996-93-1)
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1 @) -tert-butyl  4-(rel-(2S,48)-(4-ctoxy-2-(4-
© o (metoxycarbonyl)phenyl)piperidin-1-
)‘\QU ~ yDmetyl)-5,7-dimetyl-1H-indol-1-carboxylat (ESH)
3224 N 521,6
4 Chit trung gian 1-7 va (M+H)
N Chat trung gian 2-13b
Boc rel-(2S,4S)

o] (%)-tert-butyl 5-xyclopropyl-4-(rel-(2S,45)-(4-

~o metoxy-2-(4-
SN (metoxycarbonyl)phenyl)piperidin-1- (ESI+)
3.2-25 N ylmetyl)-7-metyl-1H-indol-1-carboxylat 533,6
M+
C(é/A (M+H)
N A : -12
Bod rel-(25,4S) Chat trung gian 2-1

Chét trung gian 1-8 va

)OJ\ (3\\8/,0 (%)-tert-butyl 4-((2-(4-(N-
m chét ddng axetylsulfamoyl)phenyl)piperidin-1-yl)metyl)-
b vin 5-xyclopropyl-7-metyl-1H-indol-1-carboxylat | (ESI)
3-2-26 N z X £ 5663
ugc phin . M+
7 1ap don nhét Chat trung gian 1-8 va (M+H)
N Chét trung gian 2-26

Chét trung gian 3-3:
Chat  trung gian  3-3-A; 1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)-2-(4-
(hydroxymetyl)phenyl)pyridin-1-i clorua

HO

Thém 4-(clometyl)-5,7-dimetyl-1-tosyl-1H-indol, chit trung gian 1-6, (100mg,
0,287mmol) vao dung dich (4-(pyridin-2-yl)phenyl)metanol (CAS: 98061-39-3, 70mg,
0,378mmol) trong CH3CN (0,5ml). Sau d6, khudy hdn hop nay & 70°C trong 23 gio. Co
dic hdn hop phan tmg dé thu hop chit néu & d& muc nay, dwoc st dung ma khong yéu
ciu tinh ché thém. MS (ESI+) m/z 497,5 (M)".
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Chét trung gian 3-3; (£)-(4-(1-((5 ,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)piperidin-2-

HO
N

4
N
/

s

yl)phenyl)metanol

T
Khudy hén hop 1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)-2-(4-
(hydroxymetyl)phenyl)-pyridin-1-i clorua, chit trung gian 3-3-A, va PtO, (20mg,
0,088mmol) trong MeOH(2ml) & nhiét d0 phong trong mdi trudng khi H, trong khoang
4h. Thay thé khi H, bing N,. Sau d6, loai bo chit xuc tac bang cich loc qua nut chtra
Celite®, duoc trang bang MeOH. Sau d6 ¢6 dic phan loc duoc, tinh sach bang phuong
phap sic ky cot nhanh silicagel (heptan/EtOAc = 4/1 dén 1/ 1) dé thu dwogc hop chit tiéu
dé nay. MS (ESI+) m/z 503,5 (M+H).
Chét trung gian 4-1:
(£)-tert-butyl 4-((4-(xyanometyl)-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol-1-
carboxylat (chit ddng phan khong dbi quang-1)

N

7
N _ .
Boc chat dong phéan khong d6i quang-1

Thém tert-butyl 4-formyl-5,7-dimetyl-1H-indol-1-carboxylat, cht trung gian 1-5,
(55mg, 0,201mmol) vao hén hop cua (+)-2-(2-phenylpiperidin-4-yl)axetonitril (chét
ddng phan khong dbi quang-1), chit trung gian 2-3, (46,7mg, 0,233mmol) va Ti(OiPr),
(1ml, 3,38mmol). Sau d6, khudy hén hop nay & 90°C trong 1 gi. Lam mat hdn hop phan
tng dén nhiét d6 phong, va sau d6 pha loang bang CH,Cl, (khoang 2ml). Sau d6 rét tirng
giot hdn hgp nay vao dung dich huyén phu NaBH, (500mg, 13,22mmol) trong
MeOH(20ml) & 0°C. Sau d6, khudy hdn hop nay & nhiét do phong trong 1 gi¢. Sau d6
pha loang hdn hop nay bang CH,Cl,, va thém Celite® va H,0. Loc hdn hop qua nut chira
Celite®, duoc trang bang CH,Cl,. Rira lién tiép pha hitu co biang H,0, va nudc mubi, lam
khd qua Na,SOy, loc, va co dic dé tao ra hop chét tiéu dé nay ma khong can tinh ché
thém MS (ESI+) m/z 458,5 (M+H).
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Chét trung gian 4-2:
(£)-tert-butyl 4-((4-(xyanometyl)-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol-1-
carboxylat (chit dong phan khong déi quang-2)

%N
N

7
BoclN chét déng phén- khong dbi quang-2
Téng hop hop chét tiéu d& nay tir ()-2-(2-phenylpiperidin-4-yl)axetonitril (chat
ddng phan khéng dbi quang-2), chit trung gian 2-4, va fert-butyl 4-formyl-5,7-dimetyl-
1H-indol-1-carboxylat, chit trung gian 1-5, tuong tu voi quy trinh diéu ché chit trung
gian 4-2. MS (ESI+) m/z 458,5 (M+H).

Chét trung gian 4-3:

(£)-tert-butyl 4-(rel-(25,45)-(4-etoxy-2-(4-(metoxycarbonyl)phenyl)piperidin-1-
yDmetyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat
o
o)
N
o\
7
N
Bod rel-(2S,4S)

Thém NaBH(OAc); (3g, 14,15mmol). Sau d6, khudy hdn hop nay & nhiét do
phong trong 20 gid vao dung dich terz-butyl 4-formyl-5-metoxy-7-metyl-1H-indol-1-
carboxylat, chdt trung gian 1-3, (1,5g, 5,18mmol) va ()-metyl 4-(rel-(2S,45)-4-
etoxypiperidin-2-yl)benzoat, chit trung gian 2-13b, (1,185 g, 4,5mmol) trong DCE
(20ml). Sau d6 pha lodng hdn hgp phan tng nay bing EtOAc. Sau d6 rta lién tiép hdn
hop nay bang NaHCO; chira nuéc 5%, H,0, va nude mudi, 1am kho qua Na,SO,, loc, va
b dic dé thu duoc hop chit néu & d& muc ndy, ma dugc st dung trong phan ting ké tiép
ma khong yéu cau tinh ché thém. MS (ESI+) m/z 537,4 (M+1).

Céc chit trung gian sau dugc didu ché tir nguyén liéu khoi dau thich hop bang céac

phwong phép giéng nhu dwgc mo ta trén day.
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Chét Tén hda hoc
trung CAu tric ] . MS (m/z)
gian Nguyén liéu khai dau
\ | (£)-tert-butyl 5-metoxy-7-metyl-4-((2-(pyridin-4-
N yDpiperidin-1-yl)metyl)-1H-indol-1-carboxylat (APCI)
4-4-1 o 436,1
4 > Chat trung gian 1-3 va (M+H)
N (¥)-2-(4-pyridinyl)piperidin
Boc (CAS: 143924-51-0)
=
N | ()-tert-butyl 5-metoxy-7-metyl-4-((2-(pyridin-3-
| yDpiperidin-1-yl)metyl)-1H-indol-1-carboxylat (APCI)
442 : 4361
J SN Chat trung gian 1-3 va (M+H)
N (¥)-2-(3-pyridinyl)piperidin
Boc (CAS: 13078-04-1)
o - (S)-tert-butyl 4-((2-(2-flo-4-
\O)KQ/ (metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-5-
’O metoxy-7-metyl-1H-indol-1-carboxylat (APCI)
4-4-3 N ) 511,2
oL Chat trung gian 1-3 va (M+H)
4 (S)-metyl 4-((2-piperidyl))-3-flobenzoat
BOC,N (CAS: 1213320-08-1)
1 (R)-tert-butyl 5-metoxy-4-((3-(4-
o (metoxycarbonyl)phenyl)morpholino)metyl)-7-metyl-
"o 1H-indol-1-carboxylat (ESH)
4-4-4 N 4952
y O Chét trung gian 1-3 va (M+H)
N (R)-metyl 4-(morpholin-3-yl)benzoat
Bod (CAS: 1213450-66-8)
- i (S)-tert-butyl S-metoxy-4-((2-(5-
o \/ | , (metoxycarbonyl)pyridin-2-yl)piperidin-1-yl)metyl)-7-
N O metyl-1H-indol-1-carboxylat (ESI)
4-4-5 N 495,2
'/ O Cht trung gian 1-3 va (M+H)
N (S)-metyl 6-(2-piperidyl)pyridin-3-carboxylat (CAS:
Bod 1269996-93-1)
Br.
\©,n (S)-tert-butyl 4-((2-(4-bromophenyl)piperidin-1- (APCIH)
O yDmetyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat 513.2
4-4-6 77
O 515,1
{q Chét trung gian 1-3 va (M+H)
Bod (8)-2-(4-bromophenyl)piperidin
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(£)-tert-butyl 4-((2-(4-bromophenyl)azepan-1-

yDmetyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat (APCI+)
4-4-7 ° 5272
4 h Chét trung gian 1-3 va (M+H)
N 2-(4-bromophenyl)azepan
Boc (CAS: 383129-24-6)
(¥)-tert-butyl 4-((2-(3-bromophenyl)piperidin-1-
Br | yDmetyl)-5,7-dimetyl-1H-indol-1-carboxylat (APCI+)
4-4-8 i 497,0
J Chat trung gian 1-3 va (M+H
N 2-(3-bromophenyl)piperidin
Boc (CAS: 383128-74-3)
N (£)-tert-butyl 4-((2-(4-xyanophenyl)-4-metoxy-4-
\Q\Cfof metylpiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H- MS
N indol-1-carboxylat (chit ddng phan khéng dbi quang | (ESI+)
4-4-9 [ oo don nhét) m/z
T . 504,2
Bﬂ? i Chat trung gian 1-3 va (M+H)

chat ddng phén khéng dbi quang-1

Chit trung gian 2-14
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o)
~o
o
N

(&)-tert-butyl 5-xyclopropyl-4-(rel-(2S,4S)-(4-etoxy-2-
(4-(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-
metyl-1H-indol-1-carboxylat

(ESI+)
4-4-10 547.3
A M+
(j Chat trung gian 1-2 va (M+H)
Bod rel-(2S,4S) Chat trung gian 2-13b
(0}
~o H tert-butyl 5-metoxy-4-((2S,4S5)-(2-(4-
. 0 (metoxycarbonyl)phenyl)-4-propoxypiperidin-1- ESL+
4411 O yDmetyl)-7-metyl-1H-indol-1-carboxylat 251 4)
0. ) (M+H)
4 Chat trung gian 1-3 va
Boc/N (28,48) Chét trung gian 2-15-6
(o]
~o tert-butyl 4-((25,45)-(4-hydroxy-2-(4-
OH (metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-5- (EST+)
4-4-12 U metoxy-7-metyl-1H-indol-1-carboxylat 509.4
oL (M-H)
/N Chét trung gian 1-3 va
Bod (2S,4S) | Chét trung gian 2-15-7
(0]
~o (&)-tert-butyl 5-metoxy-4-((2-(4-(metoxycarbonyl)-2-
metylphenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol- APCL+
4413 N 1-carboxylat 207 2 )
RN . (M+H)
4 Chat trung gian 1-3 va
Bo c/N Chat trung gian 2-18-1
- i (F)-tert-butyl 5-metoxy-4-((2-(4-
oY i (metoxycarbonyl)phenyl)-5-metylpiperidin-1-
= \/]\ yl)metyl)-7-metyl-1H-indol-1-carboxylat (chit ddng
AN phan khong dbi quang don nhit) (APCL)
4-4-14 O 507,4
4 O (M+H)
M p
Bad Chat trung gian 1-3 va
chit déng phén khiing Chat trung gian 2-18-2
dbi quang don nhét
o (¥)-tert-butyl 4-((rel-(2S,4R)-4-etyl-2-(4-
o (ESI+)
4-4-15 ~o (metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-5- 5714
-7- -1H-indol-1- 1 ’
metoxy-7-metyl-1H-indol-1-carboxylat (M+H)
/N\
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Chét trung gian 1-3 va
Chat trung gian 2-18-3

(£)-tert-butyl 5-metoxy-4-((2-(4-(2-metoxy-2-
oxoetyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-

. (APCIt)
4-4-16 indol-1-carboxylat 507.3
y 0. . . (M+1)
N Ché}t trung gian 1-3 va
Bod Chat trung gian 2-18-4
Q (£)-tert-butyl S-metoxy-4-((2-(3-(2-metoxy-2-
~o oxoetyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-
N indol-1-carboxylat (APCT)
4-4-17 o 507,2
7 > . ] M+1)
N Chat trung gian 1-3 va
Bod Chit trung gian 2-18-5
- i (£)-tert-butyl 5-xyclopropyl-4-(rel-(2S,4S)-(4-metoxy-
© N/ | 2-(6-(metoxycarbonyl)pyridin-3-yl)piperidin-1-
S o yl)metyl)-7-metyl-1H-indol-1-carboxylat (ESI+)
4-4-18 N 534,3
. ) (M+1)
7 Chat trung gian 1-2 va
5o c,N rel-(2S,48) Chét trung gian 2-23-1
(¥)-tert-butyl 4-((2~(4-xyanophenyl)-5-
metoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-
indol-1-carboxylat (chit ddng phan khéng d6i quang-
1) (ESI+)
4-4-19 490,4
(M+H)

chat ddng phan
khiing d6i quang-1

Chét trung gian 1-3 va
Chét trung gian 2-21
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(¥)-tert-butyl 4-((2-(4-xyanophenyl)-5-
metoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-
indol-1-carboxylat (chit ddng phan khong déi quang-

2) (ESI+)
4-4-20 490,0
, (M+H)
Chat trung gian 1-3 va
chit ding phan Chét trung gian 2-23-4
khang doi guang-2
Ns e (&)-tert-butyl 4-((5-((tert-butyldiphenylsilyl)oxy)-2-(4-
:‘E\/ xyanophenyl)piperidin-1 -yl?metyl)-S-metoxy-7-metyl:
A J\@f p— 1H—1nd<1)l-l-carboxylat (chat dong phan khong doi (ESIH)
4-4-21 wf o quang-1) 44
f - S
! P (M+H)
Bad Chét trung gian 1-3 va
chét dbng phan Chét trung gian 2-23-2
khiing ddi quang-1
(&)-tert-butyl 4-((5-((tert-butyldiphenylsilyl)oxy)-2-(4-
xyanophenyl)piperidin-1 -yl?met}‘/l)-S -metoxy-7-metyl:
1H-indol-1-carboxylat (chat dong phin khong doi
G,TBBP»S quang-2) (ESI+)
4-4-22 7144
. M+H)
Chat trung gian 1-3 va ¢
. . Chat trung gian 2-23-3
chat dang phan
khdng ddi quang-2
O\>,(/\ S (®)-etyl  2-(1-((1-(tert-butoxycarbonyl)-5-metoxy-7-
o N metyl-1H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-
[ N hoxvlat (ESI¥)
4-4-23 ; carboxyla 514,1
~
{\l Chit trung gian 1-3 va (M)
Bod Chét trung gian 2-24
OQ\N (£)-metyl 2-(1-((1-(fert-butoxycarbonyl)-5-metoxy-7-
s ! metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-4-
—° N metylthiazol-5-carboxylat (ESI¥)
4-4-24 514,1
o r
4 A Chat trung gian 1-3 va (M+H)
N Chét trung gian 2-25
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(0]

\OJ\Q

(S)-tert-butyl 5-metoxy-4-((2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-

O metyl-1H-indol-1-carboxylat (ESI+)
4-4-25 N , 493,5
o Chat trung gian 1-3 va (M+H)
{\l (S)-metyl 4-(piperidin-2-yl)benzoat
Bod (CAS: 1213455-84-5)
0 o (&)-tert-butyl 5-metoxy-4-((2-(3-metoxy-4-
~o (metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-
metyl-1H-indol-1-carboxylat (ESI+)
4-4-26 N 5233
Y o Chét trung gian 1-3 va (M+1)
N Chit trung gian 2-17
Bod
o (E)-tert-butyl S-metoxy-4-((5-(4-
~o (metoxycarbonyl)phenyl)-6-azaspiro[2,5]octan-6-
yl)metyl)-7-metyl-1H-indol-1-carboxylat
(APCI+)
4-4-27 N 519,1
J N Chét trung gian 1-3 va (M+1)
N Chit trung gian 2-27
Bo¢
o ()-tert-butyl 4-((rel-(28,4S)-4-etyl-2-(4-
~o (metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-5-
metoxy-7-metyl-1H-indol-1-carboxylat
N (APCI¥)
4-4-28 5211
O
4 h Chit trung gian 1-3 va (M+1)
N J4 .
Bod rel-(25,45) Chat trung gian 2-28
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Chét trung gian 4-5:
(£)-tert-butyl 4-((2-(4-xyanophenyl)-5-hydroxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-
1H-indol-1-carboxylat (chat ddng phan khong ddi quang-1)

NS~

O“‘mﬁ

.a". ] :
§

Bard

/

chét ddng phian
khong ddi guang-1

Tong hop hop chit tiéu d& ndy tr (2)-ferr-butyl  A-((5-((tert-
butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl- 1 H-
indol-1-carboxylat (chat déng phan khong ddi quang-1), chit trung gian 4-4-21 (chét
ddng phan khéng dbi quang-1), twong tw v6i quy trinh didu ché chit trung gian 2-12-E.
MS (ESI+) m/z 476,4 (M+H).

Chét trung gian 4-6:
(£)-tert-butyl 4-((2-(4-xyanophenyl)-5-hydroxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-
1H-indol-1-carboxylat (chat ddng phan khong dbi quang-2)

chét §8ng phén
khdng 98iquang-2

Tong hop hop chit tiéu d& nay tr (2)-rert-butyl 4-((5-((tert-
butyldiphenylsilyl)oxy)-2-(4-xyanophenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1 H-
indol-1-carboxylat (chit déng phan khong ddi quang-2), chit trung gian 4-4-22 (chét
ddng phan khong di quang-2), cach tuong ty vé6i quy trinh diéu ché chat trung gian 2-
12-E. MS (ESI+) m/z 476,3 (M+H).
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Chét trung gian 4-7:

(£)-tert-butyl 4-((2-(3-xyanophenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol-1-
carboxylat
N///Q\O
7
N
Bod

Thém Pd(PPhs), (50mg, 0,043mmol) vao dung dich cta (+)-tert-butyl 4-((2-(3-
bromophenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol-1-carboxylat, chit trung gian
4-4-8, (200mg, 0,402mmol) va kém xyanua (10,16mg, 0,087mmol) trong DMF (1,5ml).
Sau d6, khudy hén hop nay & 80°C trong 6 gi®, va sau d6 lam mat dén nhiét do phong.
Pha loéng hdn hop nay bang EtOAc. Sau d6, rira lién tiép pha hiru co bing H,0 (hai 14n),
va nude mudi, 1lam kho qua Na,SOy, loc, va cd dic. Tinh sach phén thu duoc bﬁng
phuong phép sic ky cot nhanh silicagel (heptan/EtOAc) dé thu dugc hop chit tiéu dé nay.
MS (APCI+) m/z 444,1 (M+H).

Chat trung gian 4-8:
(£)-metyl 3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat

_0O
O N

7
H
Thém 1,3-bis(diphenylphosphino)propan (192mg, 0,466mmol) vao dung dich ctia
(£)-tert-butyl 4-((2-(3-bromophenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol-1-
carboxylat, chit trung gian 4-4-8, (580mg, 1,166mmol), EtzN (1ml, 7,21mmol), va
Pd(OAc), (52,4mg, 0,233mmol) tfong DMSO (18ml)/MeOH (18ml). Sau d6, khudy hén
hop nay ¢ 80°C trong mdi trudng cacbon monoxit (100 psi) trong khoang 16 gid. Pha
loang hdn hop phan tmg bang EtOAc. Sau d6 rira lién tiép hén hop nay bang H,O (hai
lén) va nude mudi, 1am khod qua Na,SOy, loc, va ¢6 dac. Tinh sach phén thu duoc béng
phwong phép sic ky cot nhanh silicagel (heptan/EtOAc) dé thu dugc hop chét tiéu d& nay.
MS (APCI+) m/z 377,1 (M+H).
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Chét trung gian 4-9:
(¥)-tert-butyl ~ 5-metoxy-4-((2-(4-(metoxycarbonyl)phenyl)azepan-1-yl)metyl)-7-metyl-
1 H-indol-1-carboxylat

Bod
Téng hop hop chét tiéu @& nay tr (+)-fert-butyl 4-((2-(4-bromophenyl)azepan-1-
yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 4-4-7, teong tu véi
quy trinh diéu ché chit trung gian 4-8. MS (APCIH) m/z 507,2 (M+1).
Chét trung gian 4-10:
(S)-tert-butyl 4-((2-(4-(1H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-

HN

N

1 H-indol-1-carboxylat

4 o
N
Boc

Thém Pd(PPh;), (30mg, 0,026mmol) vao dung dich huyén phu (S)-tert-butyl 4-
((2-(4-bromophenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat,
chét trung gian 4-4-6 (153mg, 0,298mmol), 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)-1H-pyrazol (89mg, 0,46mmol), va K,CO; (124mg, 0,9mmol) trong dioxan (8ml)/H,0
(2ml). Sau d6, khudy hdn hop nay & 90°C trong khoang 16 gid. Sau d6 1am mat hdn hop
phan g xubng dén nhiét do phong, va sau d6 pha lodng bang EtOAc. Sau d6 rira lién
tiép hdn hop nay bing NaHCO; chita nuéc 5%, H,0, va nudc mudi, 1am khd qua
Na,S0y, loc, va ¢b dic. Tinh sach phin thu dugce bang phuong phap sic ky ¢t nhanh
silicagel (heptan/EtOAc = 1/0 dén 1/1) & thu dugc hop chét tiéu d& nay. MS (ESI+) m/z
501,3 (M+H).
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Chét trung gian 4-11:
(S)-tert-butyl 4-((2-(4-(1H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-
1 H-indol-1-carboxylat

Téng hop hop chét tiéu d& nay tir (S)-fert-butyl 4-((2-(4-bromophenyl)piperidin-1-
yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 4-4-6, va 3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol cach twong tw vé6i quy trinh didu ché chit
trung gian 4-10. MS (ESI+) m/z 501,3 (M+H).

Chét trung gian 4-12:
(£)-tert-butyl 5-metoxy-4-((2-(4-(metoxycarbonyl)naphtalen-1-yl)piperidin-1-yl)metyl)-
7-metyl-1H-indol-1-carboxylat

Thém xyanuric clorua (63mg, 0,344mmol) vao dung dich tert-butyl 4-
(hydroxymetyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 1-10, (50mg,
0,172mmol) trong DMSO (1ml) & nhiét ¢ phong. Sau d6, khudy hén hop nay & nhiét do
phong trong 2 gid, va sau d6 lam ngimg bang H,O. Sau d6 chiét hdn hop nay bang
EtOAc. Rira lién tiép pha hitu co béng H,O va nudc mubi, 1am kho qua Na,SO,, loc, va
sau d6 co dic. Hoa tan phan thu dugc trong DMF (3ml). Thém mudi HCI cua (+)-metyl
4-(piperidin-2-yl)-1-naphtoat, chét trung gian 2-18-6, (79mg, 0,26mmol) va iPr,NEt
(0,13ml, 0,777mmol), sau d6 1a kali iodua (21,6mg, 0,13mmol) vao dung dich DMF nay.
Sau d6, khudy hdn hop nay & nhiét do phong trong 4 ngay. Sau d6 pha lodng hdn hop
phéan ung nay bang EtOAc. Rira lién tiép pha hitu co bing H,O va nudc mudi, lam khd

qua Na,SOy, loc, va cd dic. Tinh sach phén thu duoc bﬁng phuong phap sic ky cOt nhanh
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silicagel (heptan/EtOAc = 1/0 dén 8/2) dé thu dwgc hop chit tiéu d& nay. MS (APCI+)
m/z 543,2 (M+H).

Chét trung gian 4-13 va chét trung gian 4-14:

Chat trung gian 4-13-A; (£)-tert-butyl 5-metoxy-7-metyl-4-(2,2,2-triflo-1-hydroxyetyl)-
1 H-indol-1-carboxylat

CF; OH
74 o
N
Boc

Thém TBAF (1M trong THF, 92ul, 0,09mmol) & -20°C vao dung dich tert-butyl

4-formyl-5-metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 1-3, (1,34¢,
4,6mmol) va trimetyl(triflometyl)silan (900mg, 4,88mmol) trong THF (10ml). Sau do,
khudy hén hop nay & nhiét do phong trong 2 gid, va sau d6 c6 dic. Tinh sach phin thu
dugc bing phuong phap séc ky cot nhanh silicagel (heptan/EtOAc = 1/0 dén 8/2) dé thu
duoc hop chét tiéu d& nay. "H NMR (300 MHz, CDCl;) & 7,54 (d, J/=3,0 Hz, 1H), 6,79 (s,
1H), 6,58 (d, J=3,0 Hz, 1H), 5,30 - 5,46 (m, 1H), 4,63 (br. d, /=5,4 Hz, 1H), 3,93 (br. s.,
3H), 2,63 (s, 3H), 1,62 (s, 9H).
Chéit trung gian 4-13; metyl 4-(25)-(1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1H-indol-4-
yDetyl)piperidin-2-yl)benzoat (chat ddng phan khong dbi quang-1): va Chét trung gian 4-
14; metyl 4-(25)-(1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1H-indol-4-yl)etyl)piperidin-2-
yl)benzoat (chit ddng phan khong déi quang-2):

chat ddng phan
khdng d6i quang-2

Thém Et;N (162ul, 1,169mmol), sau d6 1a MsCl (91ul, 1,169mmol) vao dung dich
cua (£)-tert-butyl 5-metoxy-7-metyl-4-(2,2,2-triflo-1-hydroxyetyl)-1 H-indol-1-
carboxylat, chat trung gian 4-13-A, (350mg, 0,974mmol) trong CH,Cl, (5ml) & 0°C. Sau
d6, khudy hdn hop nay & nhiét do phong trong 16 gid. Sau d6 pha lodng hdn hop nay
bang CH,Cl,. Sau d6 rira lién tiép hén hop nay bang NaHCO; chira nuée 5%, H,0, va

nude mudi, 1lam khod qua Na,SOy, loc, va co dic. Thém Et;N (1ml, 7,21mmol), sau dé 1a
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metyl (S)-4-(piperidin-2-yl)benzoat (125mg, 0,487mmol) vao dung dich phin thu duoc
trong CH;CN (5ml). Sau d6, khudy hdn hop nay & 130°C trong 16 gid trong dng duge
han kin. C6 ddc hdn hop phan @ng. Tinh sach phin thu duoc bang RP-HPLC (pha tinh;
XbridgeTMC-18: pha dong; 0,05% TFA trong H,O/CH;CN: gradien; 5% dén 90% B trong
40 phat) @é thu, theo thir tu ria gidi tuong ung, fert-butyl 5-metoxy-7-metyl-4-(2,2,2-
triflo-1-((S)-2-(4-(metoxycarbonyl)phenyl)piperidin-1-yl)etyl)-1H-indol-1-carboxylat
(chat dong phan khong dbi quang-1, t, = 23,8 phut) as Chat trung gian 4-13, MS (APCL-)
m/z 459,16 (M-H); va tert-butyl 5-metoxy-7-metyl-4-(2,2,2-triflo-1-((S)-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)etyl)-1H-indol-1-carboxylat (chit dong phan
khong dbi quang-2, t, = 26,1 phiit) 1a Chat trung gian 4-14, MS (APCI-) m/z 459,15 (M-
H).

Chét trung gian 4-15:
(£)-4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl- 1-tosyl- 1 H-indol

N=N
HN

N

N

4
»
Ts

Khu4y hén hop cua (£)-4-(1-((5,7-dimetyl-1-tosyl-1 H-indol-4-yl)metyl)piperidin-
2-yl)benzonitril, chdt trung gian 3-2-11, (80mg, 0,161mmol), natri azua (15,68mg,
0,241mmol), va trietylamin hydroclorua (33,2mg, 0,241mmol) trong clobenzen (2ml) &
110°C trong 1 giod, va sau d6 & 130°C trong 5 gio. Thém lugng bd sung natri azua (29mg)
va trietylamin hydroclorua (63mg) & nhiét o phong vao hon hop nay. Sau d6, khudy hdn
hop nay & 130°C trong 3 gid, va sau d6 lam mat dén nhiét d6 phong. Sau d6 pha loang
hdn hop nay bang H,0, va sau d6 axit hoa bang 1ml AcOH. Sau d6 chiét hdn hop nay ba
lan bang EtOAc. Sau d6 1am khd 16p hitu co két hop qua Na,SO,, loc, va sau d6 ¢6 dic.
Tinh sach phan thu dugc bing phuong phap sic ky cot nhanh silicagel [heptan/(5%
MeOH trong EtOAc = 1/0 dén 0/1) dé thu dugc hop chét tiéu d& nay. MS (ESI+) m/z
541,5 (M+H).
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Chét trung gian 5-1:

%4 > 4

N N
Ny Ny
Chét trung gian 5-1a; (F)-tert-butyl 5-metoxy-4-((rel-(2S,4R)-2-(4-
(metoxycarbonyl)phenyl)-4-metylpiperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat

Thém NaBH(OAc); (3g, 14,15mmol) vao dung dich tert-butyl 4-formyl-5-
metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 1-3, (1,8g, 6,22mmol) va (&)-
metyl 4-(rel-(2S,4R)-4-metylpiperidin-2-yl)benzoat, chit trung gian 2-16, (1,2g,
5,14mmol) trong DCE (15ml). Sau d6, khudy hén hop nay & nhiét do phong trong 14 gio.
Pha lodng hdn hop phan tng bing EtOAc. Sau d6 rira lién tiép hdn hop nay bang
NaHCO; chira nuée 5%, H,0, va nude mubi, 1am kho qua Na,SOy, loc, va ¢6 dic. Tinh
sach phan thu dugc bing phuong phép sic ky c¢ot nhanh silicagel (heptan/EtOAc = 91/1)
dé thu dugc hop chit tidu d& nay. (ESI+) m/z 507,1 (M+H).

Chét trung gian 5-1b; tert-butyl 5-metoxy-4-(((2S,4R)-2-(4-(metoxycarbonyl)phenyl)-4-
metylpiperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat va fert-butyl 5-metoxy-4-
(((2R,45)-2-(4-(metoxycarbonyl)phenyl)-4-metylpiperidin-1-yl)metyl)-7-metyl-1 H-
indol-1-carboxylat:

Phén tach dugc chit ddng phan dbi anh ctia Chit trung gian 5-1a bang SFC khong
d6i ximg sir dung c6t CHIRALPAK® IA véi 20% iPrOH trong CO, d& thu dugc rert-
butyl 5-metoxy-4-(((2S,4R)-2-(4-(metoxycarbonyl)phenyl)-4-metylpiperidin-1-yl)metyl)-
7-metyl-1H-indol-1-carboxylat (dinh-1, t, = 4,1 phut) va fert-butyl 5-metoxy-4-(((2R,4S)-
2-(4-(metoxycarbonyl)phenyl)-4-metylpiperidin-1-yl)metyl)-7-metyl-1H-indol-1-
carboxylat (dinh-2, t. = 5,8 phut).
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Chét trung gian 5-2:
Chit trung gian 5-2a (F)-tert-butyl  5-metoxy-4-(rel-(25,4S)-(4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat

0
(0]
N
7/ o
N
Bod rel-(2S,4S)

Thém NaB(OAc):H (400mg, 1,887mmol) vao dung dich tert-butyl 4-formyl-5-

metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 1-3, (120mg, 0,415mmol) va (+)-
metyl 4-(rel-(2S,4S)-4-metoxypiperidin-2-yl)benzoat, chat trung gian 2-12, (100mg,
0,401mmol) trong DCE (2ml). Sau d6, khudy hdn hop nay & nhiét do phong trong 17 gio.
Sau d6 pha lodng hdn hop nay biang CH,CL. Sau d6 rta lién tiép hén hop nay bang
NaHCOj; chtta nuée 5%, H,0, va nude mudi, 1am kho qua Na,SOy, loc, va ¢6 dac. Tinh
sach phan thu dugc bing phuong phap sic ky cot nhanh trén silicagel dugc chirc niang
h6a aminopropyl (heptan/EtOAc = 94/6) @ thu dugc hop chét tiéu dé nay. MS (ESI+)
m/z 523,4 (M+H).
Chit  trung gian  5-2b; tert-butyl 5-metoxy-4-((2R,4R)-(4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat: va tert-
butyl 5-metoxy-4-((25,45)-(4-metoxy-2-(4-(metoxycarbonyl)phenyl)piperidin-1-
yDmetyl)-7-metyl-1H-indol-1-carboxylat:

o o
o
Y
o\

R
N
(o)
% > %
/N N
Boc Boc/

Phén tach dugc chit ddng phan d6i anh cua chét trung gian 5-2a bang SFC khong
d6i xtng sir dung cot AS-H CHIRALPAK® véi 15% (NH4OH 5mM trong MeOH) trong
CO, dé thu dugc tert-butyl 5-metoxy-4-((2R,4R)-(4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat (dinh-1, t,
= 2,8 phut) va tert-butyl 5-metoxy-4-((25,45)-(4-metoxy-2-(4-
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(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat (dinh-2, t,
= 5,5 phut).

Cac hop chét sau didu ché tir nguyén liéu khéi dau thich hop bang céc phuong

phap tuong tu duge mo ta trén day:

Chat Chu tric Tén hda hoe : MS (m/z)
trung Nguyén li¢u khoi dau
glan Diéu kién dé phan tich cht ddng phan dbi anh
~o i _ (£)-tert-butyl 4-(rel-(25,45)-(4-etoxy-2-(6-
| (metoxycarbonyl)pyridin-3-yl)piperidin-1-
ylmetyl)-5-metoxy-7-metyl-1H-indol-1- ESI+
5-3-1a carboxylat 538,0
(M+H)
<j;5/ Chit trung gian 1-3 va
Bod rel-(2S,4S) | Chat trung gian 2-20
Phan tach dugc chat ddng phan ddi anh ctia Chit trung gian 5-3-1a bang SFC khong déi
xtmg st dung cdt (R,R) Whelk-O®1 véi MeOH 40% trong CO, dé thu duogc fert-butyl 4-(rel-
5.3-1b (25,45)-(4-etoxy-2-(6- (metoxycarbonyl)pyrldm -3-yl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-
1H-indol-1-carboxylat (chat ddng phan déi anh-1 ) (dinh-1, t, = 4,9 phut) va tert-butyl 4-(rel-
(25,45)-(4-etoxy-2-(6-(metoxycarbonyl)pyridin-3-yl)piperidin-1- -yDmetyl)-5-metoxy-7-metyl-
1H-indol-1-carboxylat (cht dong phan d6i anh-2) (dinh-2, t, = 6,0 phut).
(0}
~o (£)-tert-butyl 5-metoxy-4-((2-(4-
(metoxycarbonyl)phenyl)-4,4-dimetylpiperidin-1- | g+
5.3.2a N yDmetyl)-7-metyl-1H-indol-1-carboxylat 5213
% O~ p (M)
N Chat trung gian 1-3 va
Bod Chét trung gian 2-22
Phan tach dwoc chat dong phan d6i anh ctia Chét trung gian 5-3-2a SFC khong dbi ximg
st dung cot CHIRALPAK® AD véi 20% (NH,OH ndng d6 5SmM trong MeOH) trong CO, d& thu
5.3-9b dugc fert-butyl 5-metoxy-4-((2-(4,1-(Ir}etoxycarbopyl)phenyl)—4,4-dimetylpiperidin- 1-yD)metyl)-7-
metyl-1H-indol-1-carboxylat (chat dong phan d6i anh-1) (dinh-1, t, = 2,4 phat) va tert-butyl 5-
metoxy-4-((2-(4-(metoxycarbonyl)phenyl)-4,4-dimetylpiperidin-1-yl)metyl)-7-metyl-1H-indol-
1-carboxylat (chit ddng phan déi anh-2) (dinh-2, t, = 4,4 phut).
NS
(£)-tert-butyl 4-(rel-(2S,45)~(2-(4-xyanophenyl)-4-
nj etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H- | ESI+
5-3-3a indol-1-carboxylat 504,5
(M+H)

Chat trung gian 1-3 va
Chit trung gian 2-13b

J
N
Bod rel-(2S,4S)
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Phén tach dugc chit ddng phan dbi anh cta Chat trung gian 5-3-3a bang SFC khong dbi
xtmg sir dung cdt AS-H CHIRALPAK® v6i 20% (NH,OH 10mM trong MeOH) trong CO, dé
thu dugc rert-butyl 4-(rel-(2S,4S)-(2-(4-xyanophenyl)-4-etoxypiperidin-1-yl)metyl)-5-metoxy-7-
metyl-1H-indol-1-carboxylat )cht ddng phan d6i anh-1) (dinh-1, t, = 1,7 phat) va rert-butyl 4-
(rel-(25,45)-(2-(4-xyanophenyl)-4-etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-
carboxylat (chat ddng phan dbi 4nh-2) (dinh-2, t, = 3,4 pht).

5-3-3b

Chét trung gian 6-1:

Iz

Chét trung gian 6-la; (+)-metyl 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoat

Khuiy hén hop cia (&)-4-(1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)piperidin-
2-yl)benzonitril, chit trung gian 3-2-11, (5 50mg, 1,105mmol) va KOH (500mg,
8,91mmol) trong EtOH (8ml) & 130°C trong mdi trudmg chiéu vi séng trong 2,5 gio. Axit
héa hén hop phén tmg bang axit xitric chira nuéc bdo hoa. Sau d6 chit hdn hop nay
bang CH,Cl,/TFE (khoang 9/1) hai 1in. Sau d6 1am khd 16p hitu co két hop qua Na,SO,,
loc, va c6 dic. Hoa tan phan thu duoc trong toluen/MeOH (50ml/ 15ml). Thém
trimetylsilyldiazometan Et,0 (2M, 5ml, 10mmol) vao hdn hgp nay & 0°C. Sau dé, khudy
hdn hgp nay & 0°C trong 1,5 gid. Sau d6 lam ngimg phan ing bing axit axetic. Sau d6
pha loging hdn hgp nay bang EtOAc. Sau d6 rira lién tiép hdn hop nay bing NaHCO3
chira nude 5% hai 1an, H,0, va nuéc mudi, 1am kho qua Na,SOy, loc, va sau do6 c6 dic.
Tinh sach phin thu dugc bing sic ky cot silicagel (heptan/EtOAc = 76/24) d& thu dugc
hop chit tiéu dé nay. MS (ESI+) m/z 377,5 (M+H).

Chét trung gian 6-1b;

Phan tich dugc chit dong phan dbi anh cia (+)-metyl 4-(1-((5,7-dimetyl-1H-
indol-4-yl)metyl)piperidin-2-yl)benzoat, chit trung gian 6-1a, bing SFC khong dbi ximg
st dung c6t CHIRALCEL® OJ-H v6i 30% (0,2% DEA trong MeOH) trong CO, dé thu
duge metyl 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat (chit ddng
phan d6i anh-1) (dinh-1, t. = 2,6 phut) va metyl 4-(1-((5,7-dimetyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzoat (chit ddng phan d6i 4nh-2) (dinh-2, t, = 4,1 phut).
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Chét trung gian 6-2:
Chét trung gian 6-2a; (+)-metyl 4-(rel-(2S,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-
4-yl)metyl)piperidin-2-yl)benzoat

(o}
\O ‘/
o)
N
4 o~
N
H rel-(2S,4S)

Khudy hdn hop cla  ()-fert-butyl  4-((rel-(2S,4S)-4-etoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat,
chit trung gian 4-3, (310mg, 0,578mmol) trong MeOH(15ml) va K,CO; (639mg,
4,62mmol) trong 3 gid trong mdi trudng didu kién hdi luu, va sau d6 c6 dic. Sau do pha
loding phan thu dwgc bang axit xitric chira nude bao hoa. Sau d6 chiét hdn hop nay ba lan
béng EtOAc. Sau d6 lam khd 16p hitu co Kkét hop qua Na,SO,, loc, va sau do co dic.
Thém timg giot trimetylsilyldiazometan (2M trong Et,O, 2ml, 2mmol) vao phan thu dugc
trong toluen (15ml) va MeOH (5ml). Khudy hén hop nay & nhiét do phong trong 0,25 gio.
Sau d6 lam ngimg phan ung bing AcOH & 0°C. Pha lodng hén hop phan {mg bing
NaHCO; chtra nuée 5%. Sau d6 chiét hdn hop nay ba 14n bing EtOAc. C6 dic 16p hiru
co két hop. Tinh sach phdn thu dugc bing phwong phap sic ky cot nhanh silicagel
(heptan/EtOAc = 1/0 dén 1/7) dé thu dwoc hop chit tiéu d& nay. MS (ESI+) m/z 437,5
(M+H).

Chéit trung gian 6-2b; metyl 4-((25,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yDmetyl)piperidin-2-yl)benzoat va metyl 4-((2R,4R)-4-etoxy-1-((5-metoxy-7-metyl-1H-
indol-4-yl)metyl)piperidin-2-yl)benzoat

y O y ONg
N N
H H

Phén téch dugc chit dong phan ddi anh cta (+)-metyl 4-(rel-(2S,4S)-4-etoxy-1-
((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat, chdt trung gian 6-2a,
bang SFC khong dbi ximg sir dung cdt AS-H CHIRALPAK® véi 35% (NH,OH 5mM
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trong iPrOH) trong CO, dé thu dugc metyl 4-((28,4S5)-4-etoxy-1-((5-metoxy-7-metyl-1H-
indol-4-yl)metyl)piperidin-2-yl)benzoat (dinh-1, t, = 1,9 phat) va metyl 4-((2R,4R)-4-
etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat (dinh-2, t, = 3,4

phut).

Céc hop chit sau didu ché tir chit trung gian thich hop bing cac phwong phép

tuong tu nhu duge mo ta trong cac vi du néu trén:

1 i Tén hda hoc
Chat | chu trac — MS (m/2)
trung Nguyén liéu khai dau
gian Diéu kién @& phan tach chit ddng phan dbi anh
(o]
~o ( (F)-metyl  4-(rel-(2S,45)-1-((5,7-dimetyl-
0 1 H-indol-4-yl)metyl)-4-etoxypiperidin-2- ESI+
6-2-2a N yDbenzoat 421,8
M+H)
y (
N A 3 0
N rel-(2S,4S) Chat trung gian 3-2-24
"""""" Phan tach dugc chit dong phan d6i anh cla (£)-metyl 4-(rel-(2S,4S)-1-((5,7-dimetyl-1 H-indol-4-
yl)metyl)-4-etoxypiperidin-2-yl)benzoat bing SFC khéng dbi xing st dung cdt AS-H
6.2-2b CHIRALPAK® véi 40% (NH,OH 5SmM trong iPrOH) trong CO, dé thu duoc metyl 4-(rel-
(28,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoat (chit ddng phan dbi
anh-1) (dinh-1, t, = 1,7 phit) va metyl 4-(rel-(25,4S)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-
etoxypiperidin-2-yl)benzoat (chit ddng phan ddi anh-2) (dinh-2, t, = 4,4 phut).
(0]
~o | (£)-metyl 4-(rel-(2S,45)-1-((5-xyclopropyl-
o} 7-metyl-1H-indol-4-yl)metyl)-4- ESI+
6-2-3a N metoxypiperidin-2-yl)benzoat 433,4
M+
y (M+H)
N A .
H rel-(2S,4S) Chat trung gian 3-2-25
----------- Phan tach dugc chit ddng phan dbi anh cua (+)-metyl 4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-
1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat bang SFC khéng déi xtmg sir dung cot
CHIRALCEL® OJ-H v6i 30% (NH,OH SmM trong MeOH) trong CO, dé thu duoc metyl 4-(rel-
6-2-3b | (25,45)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat (chat
ddng phan ddi anh-1) (dinh-1, t, = 2,0 phut) va metyl 4-(rel-(2S,4S)-1-((5-xyclopropyl-7-metyl-1H-
indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat (chit dong phan d&i anh-2) (dinh-2, t, =
4,3Min).
(0}
~o K (£)-metyl 4-(rel-(2S,4S)-1-((5-xyclopropyl-
o) 7-metyl-1H-indol-4-yl)metyl)-4- ESI+
6-2-4a N etoxypiperidin-2-yl)benzoat 4475
(M+H)

Chat trung gian 4-4-10

4
N
H rel-(25,4S)
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Phan tach dugc chét ddng phan dbi anh cia (£)-metyl 4-(rel-(2S,4S)-1-((5-xyclopropyl-7-metyl-
1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoat bang SFC khong dbi xung st dung cot AS-H
CHIRALPAK® vé&i 40% (NH,OH 5mM trong iPrOH) trong CO, dé thu dugc metyl 4-(rel-

6-2-4b (25,48)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoat (chit ddng
phan d6i anh-1) (dinh-1, t, = 1,3Min) va metyl 4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-
4-yl)metyl)-4-etoxypiperidin-2-yl)benzoat (chit ddng phan déi 4nh-2) (dinh-2, t, = 2,9 phit).
ViduI:

(£)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit déng phan khong

[::jY AOH
9
(Tg* I

&
N \fchét ddng phan
H khong ddi quang-1

d6i quang-1)

Khudy hén hop cua (£)-1-((5,7-dimetyl-1-tosyl-1 H-indol-4-yl)metyl)-2-
phenylpiperidin-4-ol (hdn hgp chét ddng phan khong dbi quang)', chit trung gian 3-1,
(200mg, 0,409mmol), KOH (100mg, 1,782mmol), va isoamylamin (200ul, 1,721mmol)
trong EtOH (5ml) & 100°C trong moi truong chiéu vi séng trong 1 gid. Pha logng hdn
hop phan tng bang CH,Cl,. Loc hdn hop qua nit silicagel, ma dugc trang qua bang hdn
hop ctia CH,Cly/MeOH (khodng 6/1). C6 dic phan loc dugc nay. Tinh sach phin thu
dugc bang phuong phép sic ky cot nhanh silicagel (CH,Cl,/MeOH = 93/7 dén 85/15) dé
thu, theo thu tu rira gidi twong tUmg, (+)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-
phenylpiperidin-4-ol (chat ddng phan khong dbi quang-1) nhu vi du 1 va chét ddng phan
khong d6i quang-2. 'H NMR (400 MHz, CD;CN) § 9,12 (br. s., 1H), 7,53 (d, J=7,33 Hz,
2H), 7,38 (dd, J=7,33, 7,80 Hz, 2H), 7,26 - 7,32 (m, 1H), 7,16 (dd, J=2,80, 3,03 Hz, 1H),
6,71 (s, 1H), 6,56 (dd, J=2,02, 3,03 Hz, 1H), 3,63 (d, J=12,13 Hz, 1H), 3,53 - 3,60 (m,
1H), 3,14 - 3,19 (m, 1H), 3,12 (d, /=12,13 Hz, 1H), 2,80 (br. s., 1H), 2,59 - 2,65 (m, 1H),
2,38 (s, 3H), 2,25 (s, 3H), 1,96 - 2,05 (m, 1H), 1,87 - 1,91 (m, 1H), 1,68 - 1,75 (m, 1H),
1,56 - 1,67 (m, 1H), 1,21 - 1,34 (m, 1H); HRMS tinh toan ddi v6i C,,H,N,0 (M+H)"
335,2123, thyc té 335,2119.
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Vi du 2:

chit ddng phéan
khing ddi quang-2

Vi du 2a; (¥)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit déng
phén khong dbi quang-2)

Phén 14p dugc hop chit tiéu dé nay & dang chét ddng phan khong déi quang-2
trong quy trinh diéu ché & vi du 1. "H NMR (400 MHz, CD;CN) § 9,09 (br. s., 1H), 7,54
(d, J=7,30 Hz, 2H), 7,37 (dd, J=7,30, 7,80 Hz, 2H), 7,23 - 7,32 (m, 1H), 7,12 - 7,21 (m,
1H), 6,71 (s, 1H), 6,55 - 6,63 (m, 1H), 3,91 - 4,00 (m, 1H), 3,66 (d, J=12,13 Hz, 1H),
3,53 (br. d, J=8,80 Hz, 1H), 3,23 (br. d, /=10,90 Hz, 1H), 2,64 (br. s., 1H), 2,31 - 2,48 (m,
5H), 2,27 (s, 3H), 1,84 - 1,91 (m, 1H), 1,68 - 1,78 (m, 1H), 1,43 - 1,66 (m, 2H); HRMS
tinh toan ddi véi C,,H,N,O (M+H)* 335,2123, thuc té 335,2123.

Vi du 2b; (+) va (-)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit
ddng phan khong dbi quang-2).

Phan tach dugc chit déng phan dbi anh cta ()-1-((5,7-dimetyl-1H-indol-4-
yl)metyl)-2-phenylpiperidin-4-ol (chit déng phan khong dbi quang-2), Vi du 2a, bing
SFC khong dbi ximg st dung cot AS-H CHIRALPAK® véi 30% (NH4OH 10mM trong
MeOH) trong CO, dé thu, theo thtr tw twong img, (+)-1-((5,7-dimetyl-1H-indol-4-
yl)metyl)-2-phenylpiperidin-4-ol (chit dong phan khong ddi quang-2) (dinh-1, t, = 1,6
phat) va (-)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit ddng
phén khong dbi quang-2) (dinh-2, t, = 3.0 phut).

Vi du 3:
()-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chit ddng phan khong
d6i quang-1)

‘chét ddng phan
khong ddi quang-1
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Téng hop hop chit tiéu dé nay tr (%)-4-((4-metoxy-2-phenylpiperidin-1-
yl)metyl)-5,7-dimetyl-1-tosyl-1H-indol (hdn hop chét ddng phan khong dbi quang), chét
trung gian 3-2-1, theo phuong thirc twong tw véi quy trinh diéu ché trong Vi du 1. Phan
tach dugc chit dong phan khong dbi quang bing cach sic ky cot nhanh silicagel
[heptan/(10% MeOH trong EtOAc) = 77/23] d thu, theo thir tu rira giai tuong tng, Vi
du 3 (chat ddng phan khong dbi quang-1), va chit déng phan khong dbi quang-2. 'H
NMR (400 MHz, CD;CN) & 9,09 (br. s., 1H), 7,54 (d, J/=7,20 Hz, 2H), 7,38 (dd, J=7,20,
7,80 Hz, 2H), 7,26 - 7,31 (m, 1H), 7,16 (dd, J=2,80, 3,00 Hz, 1H), 6,71 (s, 1H), 6,54 -
6,57 (m, 1H), 3,62 (d, J=12,13 Hz, 1H), 3,19 - 3,29 (m, 4H), 3,10 - 3,18 (m, 2H), 2,64
(td, J=3,54, 11,87 Hz, 1H), 2,38 (s, 3H), 2,25 (s, 3H), 2,02 - 2,10 (m, 1H), 1,97 - 2,02 (m,
1H), 1,79 - 1,90 (m, 1H), 1,55 (dd, J/~=11,40, 12,13 Hz, 1H), 1,14 - 1,25 (m, 1H); HRMS
tinh toan ddi véi Cp3H,oN,0 (M+H)' 349,2280, thuc té 349,2278.

Vidu 4:
*x;
N

xichét ddng phan
khéng ddi quang-2

Vi du 4a; (¥)-4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol (chit
ddng phan khong dbi quang-2)

Phan 1ap dugc hop chét tiéu dé nay & dang chét dong phan khong dbi quang-2 tir
quy trinh diéu ché & Vi du 3."H NMR (400 MHz, CD;CN) § 9,08 (br. s., 1H), 7,54 (d,
J=1,33 Hz, 2H), 7,37 (dd, J=7,33, 7,80 Hz, 2H), 7,25 - 7,30 (m, 1H), 7,14 - 7,17 (m, 1H),
6,70 (s, 1H), 6,58 (dd, J=2,02, 3,03 Hz, 1H), 3,63 (d, J/~12,13 Hz, 1H), 3,45 - 3,50 (m,
1H), 3,41 (dd, J=3,41, 11,24 Hz, 1H), 3,27 (s, 3H), 3,19 (d, J=12,13 Hz, 1H), 2,38 (s,
3H), 2,32 - 2,37 (m, 1H), 2,21 - 2,31 (m, 4H), 1,78 - 1,91 (m, 2H), 1,70 - 1,77 (m, 1H),
1,45 - 1,54 (m, 1H); HRMS tinh todn dbi véi Cp3HoN,O (M+H)" 349,2280, thuc té
349,2276.
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Vi du 4b; (+) va (-)-4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol
(chét ddng phan khong déi quang-2)

Phén tach dugc chit ddng phan déi anh cua (*)-4-((4-metoxy-2-phenylpiperidin-
1-yl)metyl)-5,7-dimetyl-1H-indol (chit déng phan khong d6i quang-2), Vi du 4a, bang
SFC khong dbi xting s dung ¢t CHIRALPAK® IB véi 30% (NH,OH 5mM trong
iPrOH) trong CO, dé thu, theo thw ty rira giai twong ung, (+)-4-((4-metoxy-2-
phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol (chit déng phan khong dbi quang-2)
(dinh-1, t. = 3,1 phuat) va (-)-4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-
1H-indol (chit ddng phan khong di quang-2)(dinh-2, t, = 4,3min).

Céac vi du sau dugc tdng hop tir nguyén liéu khéi dau tuong tmg bing cach ap

dung cac phuong phap tuong tw ma dugc md ta trong phan Vi du thue hién sang ché néu

trén:

Tén hoa hoc

Vidu ,
Cau truc hda hoc

Nguyén liéu khoi dau

NMR; HRMS

(#+)-5,7-dimetyl-4-((2-phenylpiperidin-1-yl)metyl)- 1 H-indol

4
N
H

Chét trung gian 3-2-4

'H NMR (400 MHz, CD,Cl,) 8 ppm 8,04 (br. s., 1 H), 7,53 (d, J=7,1 Hz, 2
H), 7,36 (app-t, /=7,3 Hz, 2 H), 7,26 (app.t, /7,2 Hz, 1 H), 7,16 (br. s., 1
H), 6,74 (s, 1 H), 6,68 (br. s., 1 H), 3,72 (d, J/=12,4 Hz, 1 H), 3,15 (d,
J=12,4 Hz, 1 H), 3,00 - 3,10 (m, 1 H), 2,72 (d, /=10,9 Hz, 1 H), 2,40 (s, 3
H), 2,31 (s, 3 H), 1,94 (t, /=11,4 Hz, 1 H), 1,65 - 1,79 (m, 3 H), 1,26 - 1,47
(m, 3 H); HRMS tinh toan d8i v&i CpHyN, (M+H)" 318,2096, thuc té
318,2105.

d6i quang-1)

(2)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol (chit ddng phan khong

Chét trung gian 3-2-5

'H NMR (Muéi TFA, 400 MHz, D,0) & 7,47-7,67 (m, 5H), 7,25 (d,
J=3,03 Hz, 1H), 6,78 (s, 1H), 6,12 (br. s., 1H), 4,40 (br. dd, J=2,90, 12,30
Hz, 1H), 4,23 (d, J=13,60 Hz, 1H), 4,07 (d, J=13,60 Hz, 1H), 3,39 (d,
J=6,32 Hz, 2H), 3,33-3,38 (m, 1H), 3,18-3,29 (m, 1H), 2,32 (s, 3H), 2,05-
2,13 (m, 1H), 1,91-2,03 (m, 4H), 1,77-1,89 (m, 2H), 1,24-1,38 (m, 1H);
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chiit d8ng phén
khdng d8iquang-1

HRMS tinh toan ddi véi Co3HyeN,O (M+H)" 349,2280, thyc té 349,2265.

5-3

(£)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol (chit ddng phan khong

dbi quang-2)

H
[ 0

F
Ty

chit S8ng ohén
khing §5i guang-2

Chit trung gian 3-2-6

'H NMR (Muéi TFA, 400 MHz, D,0) § 7,49-7,63 (m, 5H),
7,26 (d, J=3,03 Hz, 1H), 6,78 (s, 1H), 6,12 (br. s., 1H), 4,46
(dd, J=2,65, 13,26 Hz, 1H), 4,20 (d, J=13,40 Hz, 1H), 4,10 (d,
J=13,40 Hz, 1H), 3,77 (d, J=7,83 Hz, 2H), 3,15-3,29 (m, 2H),
2,26-2,40 (m, 4H), 1,95-2,14 (m, SH), 1,70-1,90 (m, 2H);
HRMS tinh todn déi v6i CosHaN,O (M+H)* 349,2280, thuc té
349,2270.

(£)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit

Chét trung gian 3-2-7

(phan lap dugc & dang chat ddng phan ving don nhit) '"H NMR (400
MHz, CD,CL) § 8,11 (br. 5., 1H), 7,91 (d, J=8,46 Hz, 2H), 7,75 (br. d,
J=8,10 Hz, 2H), 7,22 (dd, J=2,70, 2,80 Hz, 1H), 6,79 (s, 1H), 6,66-6,74
(m, 1H), 4,84 (br. s., 2H), 3,71 (d, /=12,25 Hz, 1H), 3,26 (d, /=12,38 Hz,
1H), 3,22 (dd, J=2,91, 10,74 Hz, 1H), 2,74-2,83 (m, 1H), 2,45 (s, 3H),
2,36 (s, 3H), 1,96-2,05 (m, 1H), 1,64-1,85 (m, 3H), 1,38-1,54 (m, 2H),
1,37 (d, J=4,55 Hz, 1H); HRMS tinh todn d6i v6i CrHyNsO,S (M+H)*
398,1902, thyc té 398,1893.

5-5

(#)-3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit

Chit trung gian 3-2-7

(phéan lap dugc & dang chit ddng phan ving don nhit) '"H NMR (Mubi
TFA, 400 MHz, CD;OD) & 10,79 (br. s., 1H), 8,21 (s, 1H), 8,11 (td,
J=1,47, 7,80 Hz, 1H), 7,87 (br. d, J=7,80 Hz, 1H), 7,77-7,82 (m, 1H),
7,30-7,33 (m, 1H), 6,83 (s, 1H), 6,34 (d, J=3,03 Hz, 1H), 4,58-4,65 (m,
1H), 4,26-4,35 (m, 2H), 3,54 (br. d, J/=11,40 Hz, 1H), 3,36-3,41 (m, 1H),
2,45 (s, 3H), 2,10-2,22 (m, 5H), 1,76-2,02 (m, 4H); HRMS tinh toan di
v6i CyHpeN;0,S (M+H)" 398,1902, thuc té 398,1884.

5-6

(*)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit

Chét trung gian 3-2-8

(phéan 1ap dugc & dang chit ddng phan ving don nhit) 'H NMR (Mubi
TFA, 400 MHz, CD;0D) & 8,05 (d, J=8,59 Hz, 2H), 7,86 (d, J=8,46 Hz,
2H), 7,32 (d, J=3,16 Hz, 1H), 6,83 (s, 1H), 6,34 (d, J=3,03 Hz, 1H), 4,58-
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.0

m\\
T2 o
=z

/

Iz

4,64 (m, 1H), 4,34 (d, J=13,40 Hz, 1H), 4,27 (d, J=13,40 Hz, 1H), 3,50-
3,60 (m, 1H), 3,33-3,42 (m, 1H), 2,58 (s, 3H), 2,45 (s, 3H), 2,08-2,21 (m,
5H), 1,73-2,04 (m, 4H); HRMS tinh toan déi v6i CyHioN;0,S (M+H)"
412,2059, thuc t& 412,2048.

(#)-3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit

Chét trung gian 3-2-8

p-
Tz 07
z

(phan 1ap dugc & dang chit ddng phan ving don nhit) 'H NMR (400
MHz, CD;0D) § 10,80 (br. s., 1H), 8,18 (s, 1H), 8,00-8,06 (m, 1H), 7,90
(br. d, J=7,70 Hz, 1H), 7,83 (app. t, J/=7,70 Hz, 1H), 7,31 (dd, J=2,80, 2,90
Hz, 1H), 6,83 (s, 1H), 6,32-6,38 (m, 1H), 4,59-4,66 (m, 1H), 4,34 (d,
J=13,30 Hz, 1H), 4,28 (d, /=13,30 Hz, 1H), 3,54 (br. d, /=12,80 Hz, 1H),
3,35-3,42 (m, 1H), 2,61 (s, 3H), 2,45 (s, 3H), 2,11-2,20 (m, 5H), 1,75-2,02
(m, 4H); HRMS tinh toan d6i véi Cp3H3eN30,S (M+H)* 412,2059, thyc té
412,2048.

5-8

(#)-4-((2-(4-flophenyl)-4-metoxypiperidin-1-yl)metyl)-5,7-dimetyl-1 H-indol

_n
T2
z
(@]
/

Chét trung gian 3-2-9

"H NMR (400 MHz, CD,Cl,) § 8,08 (br. s., 1 H), 7,44 - 7,57 (m, 2 H), 7,17
(t, J=2,8 Hz, 1 H), 7,07 (t, J=8,8 Hz, 2 H), 6,75 (s, 1 H), 6,62 (dd, J=3,2,
2,1 Hz, 1 H), 3,68 (d, J=12,4 Hz, 1 H), 3,28 (s, 3 H), 3,19 - 3,26 (m, 1 H),
3,08 - 3,17 (m, 2 H), 2,74 (dt, J=11,9, 3,5 Hz, 1 H), 2,41 (s, 3 H), 2,28 (s, 3
H), 2,04 - 2,15 (m, 1 H), 1,98 (td, /=123, 2,3 Hz, 1 H), 1,80 - 1,90 (m, 1
H), 1,50 - 1,64 (m, 2 H), 1,23 - 1,39 (m, 1 H); HRMS tinh toan déi véi
CysHosFN,O (M+H)" 367,2186, thuc t& 367,2174.

5-9

(#)-(1-((5,7-dimetyl-1

H-indol-4-yl)metyl)-2-phenylpiperidin-2-yl)metanol

ITZ"N
pd
O
I

Chét trung gian 3-2-10

'"H NMR (400 MHz, DMSO-ds) 810,78 (br. s., 1 H), 7,71 (d, J/=7,6 Hz, 2
H), 7,31 (t, J=7,7 Hz, 2 H), 7,15 - 7,24 (m, 2 H), 6,66 - 6,71 (m, 1 H), 6,64
(s, 1 H), 4,62 (t, J=4,7 Hz, 1 H), 3,90 - 4,07 (m, 3 H), 3,80 - 3,89 (m, 2 H),
2,37 (s, 3 H), 2,29 (s, 3 H), 1,98 - 2,13 (m, 1 H), 1,71 - 1,85 (m, 1 H), 1,52
- 1,67 (m, 2 H), 1,41 - 1,51 (m, 1 H), 1,26 - 1,36 (m, 1 H), 1,05 - 1,20 (m,
1 H)

5-10

(H)-(4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol

T
(o]
TZ'
=z

Chét trung gian 3-3

'"H NMR (Muéi TFA, 400 MHz, CD;CN) & 9,45 (br. s., 1H), 9,10 (br. s.,
1H), 7,71 - 7,89 (m, 2H), 7,50 (d, J=8,34 Hz, 2H), 7,29 (app. t, J=2,91 Hz,
1H), 6,80 (s, 1H), 6,37 - 6,46 (m, 1H), 4,64 (s, 2H), 4,26 - 4,33 (m, 1H),
4,24 (d, J=13,50 Hz, 1H), 4,01 - 4,12 (m, 1H), 3,34 (d, J=12,38 Hz, 1H),
3,03 - 3,17 (m, 1H), 2,42 (s, 3H), 2,30 - 2,39 (m, 1H), 2,13 (s, 3H), 1,96 -
2,05 (m, 2H), 1,83 - 1,90 (m, 1H), 1,71 - 1,79 (m, 1H), 1,66 (td, J=3,74,

13,23 Hz, 1H); HRMS tinh todn d6i véi CysHyN,0 (M+H)™ 349,2280,
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thuc t& 349,2278.

(£)-5,7-dimetyl-4-((2-(4-(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1H-indol

5-11

RN Y
_S
N
2
N
H

Chét trung gian 3-2-18

'H NMR (400 MHz, CD,Cl,) & 8,12 (br. s., 1H), 7,91 (d, J=8,34 Hz, 2H),
7,78 (d, J=8,08 Hz, 2H), 7,22 (dd, /=2,80, 3,00 Hz, 1H), 6,78 (s, 1H), 6,70
(dd, J=2,27, 3,03 Hz, 1H), 3,70 (d, /~12,38 Hz, 1H), 3,27 (d, J=12,38 Hz,
1H), 3,20 - 3,24 (m, 1H), 3,06 (s, 3H), 2,74 - 2,82 (m, 1H), 2,44 (s, 3H),
2,35 (s, 3H), 1,96 - 2,05 (m, 1H), 1,75 - 1,85 (m, 2H), 1,64 - 1,75 (m, 1H),
1,38 - 1,53 (m, 3H); HRMS tinh todn di v&i CyHpN,0,S (M+H)
397,1950, thuc té 397,1936.

(£)-4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol

N=N
HN,
N
5-12
N
Z
N
H

Chét trung gian 4-15

'H NMR (Mudi TFA, 400 MHz, CD;OD) & 10,80 (br. s., 1H), 8,28 (d,
J=8,34 Hz, 2H), 7,86 (d, J=8,34 Hz, 2H), 7,32 (dd, J=2,80, 2,90 Hz, 1H),
6,83 (s, 1H), 6,35 - 6,40 (m, 1H), 4,57 - 4,63 (m, 1H), 4,31 - 4,40 (m, 2H),
3,55 (br. d, J=12,50 Hz, 1H), 3,36 - 3,42 (m, 1H), 2,45 (s, 3H), 2,11 - 2,25
(m, 5H), 1,77 - 2,04 (m, 4H); HRMS tinh toan dbi v6i Cy3H,,Ng (M+H)"
387,2297, thuc té 387,2281.

Vidu 6:

(£)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (chit ddng phan

khong ddi quang-1)

Y ¢hét dong phan
khong ddi quang-1

Khqu hén hop cua (+)-benzyl (1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)-2-

phenylpiperidin-4-yl)carbamat (chit dong phan khong ddi quang-1), chét trung gian 3-2-
2, (100mg, 0,161mmol) va KOH (100mg, 1,782mmol) trong EtOH (5ml1)/H,0 (0,7ml) &

130°C trong mdi trudng chiéu vi séng trong 0,5 gidr. Pha loang hén hop phan tmg bing

CH,Cl,. Loc hdn hop qua nut silicagel, ma duogc trang qua bing hdn hop cia
CH,Cl,/MeOH (khoéng 6/1). Co ddc 16p hitu co két hop. Tinh sach phdn thu dugc bing
RP-HPLC (HC-A) dé thu dugc hop chit tiéu dé nay. 'H NMR (400 MHz, CD;0D) §
7,54 (br. d, J=7,30 Hz, 2H), 7,36 (dd, J=7,30, 7,60 Hz, 2H), 7,25 - 7,31 (m, 1H), 7,15 (d,
J=3,03 Hz, 1H), 6,68 (s, 1H), 6,55 (d, /=3,03 Hz, 1H), 3,77 (d, J/=12,38 Hz, 1H), 3,55
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(dd, J=2,91, 11,49 Hz, 1H), 3,30 (d, J/=12,38 Hz, 1H), 3,17 - 3,22 (m, 1H), 2,64 (td,
J=3,92, 12,38 Hz, 1H), 2,46 (dt, J=2,78, 12,51 Hz, 1H), 2,40 (s, 3H), 2,26 (s, 3H), 2,04 -
2,12 (m, 1H), 1,78 - 1,88 (m, 1H), 1,71 - 1,78 (m, 1H), 1,48 - 1,56 (m, 1H); HRMS tinh
toan ddi vai CpHygN; (M+H)" 334,2283, thuc té 334,2272.

Vidu7:

(£)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (chit ddng phan
khong d6i quang-2)

Eéchat ddng phan
Y khdng ddi quang-2

Tbng hop hop chit tiéu dé nay tr (x)-benzyl (1-((5,7-dimetyl-1-tosyl-1H-indol-4-
yl)metyl)-2-phenylpiperidin-4-yl)carbamat (chit déng phan khéong dbi quang-2), chét
trung gian 3-2-3, twong ty v6i quy trinh didu ché Vi du 6. "H NMR (400 MHz, CD;0D)
6 7,53 (br. d, J=7,10 Hz, 2H), 7,37 (dd, J=7,10, 8,10 Hz, 2H), 7,26 - 7,32 (m, 1H), 7,14
(d, J=3,15 Hz, 1H), 6,67 (s, 1H), 6,50 (d, J/=3,15 Hz, 1H), 3,71 (d, /~12,10 Hz, 1H), 3,17
(dd, J=2,65, 11,49 Hz, 1H), 3,13 (d, J=12,10 Hz, 1H), 2,75 - 2,87 (m, 2H), 2,40 (s, 3H),
2,23 (s, 3H), 2,08 (dt, J=2,53, 12,25 Hz, 1H), 1,88 - 1,95 (m, 1H), 1,68 - 1,76 (m, 1H),
1,57 - 1,68 (m, 1H), 1,29 - 1,41 (m, 1H); HRMS tinh todn di v&i CpHysNy (M+H)'
334,2283, thuc té 334,2271.

Vidu 8:
(£)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit
o
HN
N

%4

N

H

Khuiy hdn hop cia (£)-4-(1-((5,7-dimetyl-1-tosyl-1H-indol-4-yl)metyl)piperidin-
2-yl)benzonitril, chit trung gian 3-2-11, (100mg, 0,201mmol) va KOH (100mg,
1,782mmol) trong EtOH (2ml) & 100°C trong mdi truong chiéu vi séng trong 1 gid. Axit
héa hén hop phan ting bing AcOH bing pH= khoang 6. Tinh sach truc tiép hdn hop tao
thanh bang RP-HPLC (HC-A) dé thu dwoc ()-4-(1-((5,7-dimetyl-1H-indol-4-
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yDmetyl)piperidin-2-yl)benzamit nhu Vi du 8, va axit carboxylic twong tmg. '"H NMR
(Mudi TFA, 400 MHz, D,0) § 7,81 (d, /=8,34 Hz, 2H), 7,60 (br. d, /=7,80 Hz, 2H), 7,20
(d, J=3,03 Hz, 1H), 6,68 - 6,73 (m, 1H), 6,08 (br. s., 1H), 4,32 - 4,39 (m, 1H), 4,12 (d,
J=13,60 Hz, 1H), 4,06 (d, J=13,60 Hz, 1H), 3,28 (d, J=12,13 Hz, 1H), 3,08 - 3,17 (m,
1H), 2,25 (s, 3H), 1,89 - 2,03 (m, 5SH), 1,74 - 1,82 (m, 1H), 1,65 - 1,74 (m, 1H), 1,45 -
1,62 (m, 2H); HRMS tinh todn dbi véi Cp3HagN;0 (M+H)' 362,2232, thyc té 362,2221.

Céc vi du sau dugc tdng hop tir nguyén liéu khéi dau tuong ng bang cach ap

dung cac phuong phap twong tu ma dugc md ta trong phan Vi du thue hién sang ché néu

trén:
Tén hda hoc
: ] Nguyén liéu khoi déu
Vidv | cAu trie Hoa hoo
NMR va HRMS
(£)-4-(1-((-5-clo-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit
o Chét trung gian 3-2-12
HoN z
9.1 ? 'H NMR (Mubi TFA, 400 MHz, CD;0D) & 11,20 (br. s., 1H), 8,07 (d,
N J=8,40 Hz, 2H), 7,75 (d, J=8,34 Hz, 2H), 7,41 - 7,46 (m, 1H), 7,04 (s,
1H), 6,44 (br. s., 1H), 4,58 (dd, J=4,55, 10,86 Hz, 1H), 4,37 - 4,46 (m,
J cl 2H), 3,49 - 3,55 (m, 1H), 3,38 - 3,46 (m, 1H), 2,49 (s, 3H), 2,07 - 2,24
N (m, 2H), 1,72 - 2,03 (m, 4H); HRMS tinh toan d6i v&i Cp,HysN;0Cl
H (M+H)" 382,1686, thuc té 382,1679.
(£)-4-(rel-(25,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzamit
Chit trung gian 3-2-15
'H NMR (Mubi TFA, 400 MHz, CD;CN) & 10,82 (br. s., 1H), 8,10
9-2 (br. d, J=8,10 Hz, 2H), 7,76 (br. d, J=8,30 Hz, 2H), 7,32 (br. s., 1H),

o)
H,N |
o
N
Z
N
H

rel-(2S,4S)

6,83 (s, 1H), 6,36 (br. s., 1H), 4,40 (d, J=13,30 Hz, 1H), 4,27 (d,
J=13,30 Hz, 1H), 3,74 (br. s., 1H), 3,54 - 3,65 (m, 1H), 3,45 (s, 3H),
3,36 - 3,42 (m, 1H), 2,45 (s, 3H), 2,27 - 2,35 (m, 2H), 2,08 - 2,20 (m,
4H), 1,88 - 1,99 (m, 1H); HRMS tinh toadn ddi véi CaHioN;O,
(M+H)" 392,2338, thuc té 392,2328.
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Vidu 10:
(£)-4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzamit (chit ddng phan khong d6i quang don nhat)

Jen4t adng phan
khbng qu guang
don nhat

Khudy hén hop Ba(OH), (97mg, 0,347mmol) va (¥)-tert-butyl 4-((2-(4-
xyanophenyl)-4-metoxy-4-metylpiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-
carboxylat (chat dong phan khong d6i quang don nhét), chat trung gian 4-4-9, (35mg,
0,069mmol) trong iPrOH/H,O (2ml/2ml) & 100°C trong 2 gi& trong méi trudng chiéu vi
song. Axit hoa hén hgp phan (mg bang AcOH dén do pH khoang bang 7. Tinh sach hdn
hop tao thanh bing RP-HPLC (HC-B) dé thu dugc hop chét tiéu dé nay. 'H NMR
(400MHz, CD;0OD) ¢ 7,93 (d, J=7,7 Hz, 2H), 7,67 (d, J=7,7 Hz, 2H), 7,19 (d, J=2,6 Hz,
1H), 6,68 (s, 1H), 6,43 (d, /=2,9 Hz, 1H), 3,76 (s, 3H), 3,43 - 3,39 (m, 2H), 3,21 - 3,16
(m, 3H), 2,95 (br. s., 1H), 2,45 (s, 3H), 2,26 (br. s., 1H), 1,88 - 1,68 (m, 3H), 1,67 - 1,57
(m, 1H), 1,37 (s, 3H); HRMS tinh toan ddi v&i CysHsN305 (M+H)" 422,2444, thuc té

422,2459.
Vidull
axit (F)-4-(rel-(2S,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-hy droxypiperidin-2-
yl)benzoic
o
HO
OH
N

7

N

H rel-2S,4S

Khudy hdn hop cua (£)-4-(rel-(2S5,4S5)-1-((5,7-dimetyl-1-tosyl-1H-indol-4-
yDmetyl)-4-hydroxypiperidin-2-yl)benzonitril, chit trung gian 3-2-13, (144mg,
0,28mmol), KOH (100mg, 1,782mmol), va isoamylamin (100ul, 0,860mmol) trong
EtOH (2ml) & 130°C trong méi trudng chiéu vi séng trong 2,5 gid. Sau d6 axit héa hdn
hop phan ting bing AcOH dén do pH khoang bang 6. Tinh sach hdn hop nay bing RP
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HPLC (HC-A) dé thu dugce hop chét tiéu dé nay. "H NMR (Mubi TFA, 400 MHz, D,0) §
8,02 (br. d, J=8,60 Hz, 2H), 7,65 (br. d, J=7,80 Hz, 2H), 7,26 (d, J=3,03 Hz, 1H), 6,77 (s,
1H), 6,17 (br. s., 1H), 4,72 - 4,79 (m, 1H), 4,15 - 4,21 (m, 3H), 3,46 - 3,57 (m, 1H), 3,15
- 3,26 (m, 1H), 2,27 - 2,39 (m, 4H), 2,05 - 2,14 (m, 1H), 2,01 (s, 3H), 1,71 - 1,94 (m,
2H); HRMS tinh toan d6i voi Cp3H,;N,05 (M+H)' 379,2022, thuce té 379,2012.

Vidul2:
axit (£)-4-(rel-(2S,4R)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-hydroxypiperidin-2-
yl)benzoic
0
HO
OH
N

7

N

H rel-2S,4R

Tong hop hop chét tiéu d& nay tir (£)-4-(rel-(2S,4R)-1-((5,7-dimetyl-1-tosyl-1 H-
indol-4-yl)metyl)-4-hydroxypiperidin-2-yl)benzonitril, chit trung gian 3-2-14, tuong tu
v4i quy trinh diéu ché Vi du 11. H NMR (400 MHz, D,0) & 8,07 (d, J=8,60 Hz, 2H),
7,65 (br. d, J=7,60 Hz, 2H), 7,23 (d, J=3,03 Hz, 1H), 6,71 (s, 1H), 6,07 (br. s., 1H), 4,53
(dd, J=2,65, 12,76 Hz, 1H), 3,95 - 4,12 (m, 3H), 3,32 - 3,41 (m, 1H), 3,20 - 3,32 (m, 1H),
2,25 - 2,33 (m, 4H), 1,98 - 2,12 (m, 2H), 1,94 (br. s, 3H), 1,51 - 1,69 (m, 1H); HRMS
tinh todn d6i v6i C,3H,N,05 (M+H)™ 379,2022, thue té 379,2014.

Vidu 13:

axit (£)-4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
o
HO

Cl

Iz

Téng hop hop chit tidu dé nay tir (+)-4-(1-((-5-clo-7-metyl-1-tosyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzonitril, chdt trung gian 3-2-12, tuwong ty véi quy trinh didu
ché Vi du 11. '"H NMR (Mudi TFA, 400 MHz, CD;0D) & 8,21 (d, J=8,34 Hz, 2H), 7,76
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(d, J=8,34 Hz, 2H), 7,44 (d, J=3,03 Hz, 1H), 7,04 (s, 1H), 6,44 (d, J/=3,03 Hz, 1H), 4,59
(dd, J=4,80, 10,36 Hz, 1H), 4,41 (s, 2H), 3,49 - 3,55 (m, 1H), 3,38 - 3,46 (m, 1H), 2,49
(s, 3H), 2,08 - 2,22 (m, 2H), 1,69 - 2,02 (m, 4H); HRMS tinh toan dbi v&i CpH,4N,0,Cl
(M+H)" 383,1526, thuc té 383,1525.

Vidu 14:
o)
~o
O\
N

74

N

H rel-2S,4S

Vi du 14a; (¥)-metyl 4-(rel-(2S5,4S5)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoat

Khudy hdén hop cua (£)-4-(rel-(25,4S5)-1-((5,7-dimetyl-1-tosyl-1H-indol-4-
yl)metyl)-4-metoxypiperidin-2-yl)benzonitril, chit trung gian 3-2-15, (320mg,
0,606mmol), KOH (400mg, 7,13mmol), va isoamylamin (0,5ml, 4,30mmol) trong EtOH
(5ml) & 130°C trong mdi trudng chiéu vi séng trong 2,5 gid. Pha lodng hdn hop phan
tmg biang H,0. Sau d6 axit h6a hdn hop nay bing axit xitric chira nudc ban bio hoa. Sau
d6 chiét hdn hop niy ba 1dn bang CH,CL/TFE (khoang 9/1). Sau d6 lam khé 16p hitu co
Két hop qua Na,SOy, loc, va cd dac. Hoa tan phiin thu dugc trong toluen (4ml)/MeOH
(1ml). Sau d6 thém tirng giot trimetylsilyldiazometan trong Et,O (1ml, 2mmol) vao hdn
hop nay. Sau d6, khudy hdn hop nay & nhiét d6 phong trong 2 gi&. Nglmg phan tng bang
AcOH. Sau d6 pha loing hdn hop nay bang EtOAc. Sau do, rira lién tiép pha hiru co
béng NaHCOj; chira nude 5% hai 1an, H,0O, nude mudi, 1am kho qua Na,SO,, loc, va co
dic. Tinh sach phin thu dugc bing phuong phdp sic ky cdt nhanh silicagel
(heptan/EtOAc = 67/33) dé thu dugc hop chit tiéu d& nay. "H NMR (400 MHz, CD;CN)
8 9,09 (br. s., 1H), 7,99 (d, J=8,34 Hz, 2H), 7,65 (br. d, J=8,10 Hz, 2H), 7,17 (app. t,
J=2,78 Hz, 1H), 6,71 (s, 1H), 6,57 (dd, J=2,02, 3,03 Hz, 1H), 3,85 (s, 3H), 3,60 (d,
J=12,10 Hz, 1H), 3,45 - 3,54 (m, 2H), 3,21 - 3,29 (m, 4H), 2,34 - 2,40 (m, 4H), 2,23 -
2,33 (m, 4H), 1,86 - 1,91 (m, 1H), 1,79 - 1,85 (m, 1H), 1,70 - 1,78 (m, 1H), 1,45 - 1,56
(m, 1H); HRMS tinh toan dbi véi C,sH;N,05 (M+H)* 407,2335, thuc té 407,2326.
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Vi du 14b; (+) va (-)-metyl 4-(rel-(2S,4S5)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoat

Phan tach dwgc chit dong phan dbi anh cua (+)-metyl 4-(rel-(2S,45)-1-((5,7-
dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat bing SFC khong dbi xing
sir dung co6t CHIRALCEL® OJ-H véi 30% (NH,OH néng d6 10mM trong MeOH) trong
CO, d& thu dugc metyl  4-(rel-(285,4S5)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoat (chit dong phan ddi anh-1) (dinh-1, t, = 2,4 phut) va metyl
4-(rel-(25,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat
(chit ddng phan dbi anh-2) (dinh-2, t, = 3,4 pht).
Vidu 15:
(£)-metyl 4-(rel-(2S,4R)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-

yl)benzoat
o
~o
o\
N

/

N

H rel-2S,4R

Tdng hop hop chét tiéu d& nay tir (+)-4-(rel-(2S,4R)-1-((5,7-dimetyl-1-tosyl-1H-
indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzonitril, chit trung gian 3-2-16, tuong tu
v6i quy trinh di€u ché Vi du 14. 'TH NMR (400 MHz, CD;CN) & 9,03 (br. s., 1H), 7,92 (d,
J=8,59 Hz, 2H), 7,57 (br. d, J=8,08 Hz, 2H), 7,09 (app. t, /=2,78 Hz, 1H), 6,63 (s, 1H),
6,46 (dd, J=2,02, 3,03 Hz, 1H), 3,77 (s, 3H), 3,50 (d, /~12,25 Hz, 1H), 3,12-3,22 (m,
5H), 3,09 (d, J=12,25 Hz, 1H), 2,52-2,62 (m, 1H), 2,30 (s, 3H), 2,17 (s, 3H), 1,89-2,03
(m, 2H), 1,73-1,82 (m, 1H), 1,38-1,49 (m, 1H), 1,06-1,20 (m, 1H); HRMS tinh ton dbi
v6i CpsH3 N,O5 (M+H)" 407,2335, thyc té 407,2334.
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Vidu 16:
axit (-)-(8)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-2-
flobenzoic
o
=0
F
N
/
N
H

Khuiy hdn hop (S)-tert-butyl 5-xyclopropyl-4-((2-(3-flo-4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat, chat
trung gian 3-2-22, (370mg, 0,711mmol) va LiOH trong H,O (2ml, 2mmol) trong THF
(1m1)/MeOH (1ml) & 70°C trong 6,5 gid. Lam lanh hon hgp phan tng nay xudng dén
nhiét 4 phong. Sau d6 axit hoéa hdn hop niay bing AcOH. Sau d6 ¢6 dic mot phén hdn
hop nay. Tinh sach phén thu dugc bing RP-HPLC (HC-B) dé thu dwoc hop chét tiéu d
nay. 'H NMR (400 MHz, D,0) & 7,77 (app. t, J=7,83 Hz, 1H), 7,42 - 7,53 (m, 2H), 7,41
(d, J=3,28 Hz, 1H), 6,74 (s, 1H), 6,36 (br. s., 1H), 4,50 (br. d, J/~12,60 Hz, 1H), 4,09 -
4,37 (m, 2H), 3,41 (br. d, J=11,90 Hz, 1H), 3,11 (br. s., 1H), 2,44 (s, 3H), 2,09 (br. s,
2H), 1,90 - 1,98 (m, 1H), 1,79 - 1,89 (m, 1H), 1,62 - 1,79 (m, 3H), 0,91 (br. s., 1H), 0,76
(br. s., 1H), 0,49 (br. s., 1H), 0,21 (br. s., 1H); HRMS tinh toan dbi voi C,5Hy3N,O5F
(M+H)" 407,2135, thuc té 407,2124.

Céc vi du sau dugc tdng hop tir nguyén liéu khéi dau thich hop bing cach 4p dung

céc phuong phap twong tw ma duge mo ta trong phén vi du thyuc hién sang ché néu trén:

Tén hda hoc

Vid 3
t , Nguyén liéu khéi dau
Cau tric hoa hoc

NMR va MS

axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic

Chét trung gian 3-2-19

0]

o
17-1 ",

Iz

9

'H NMR (400 MHz, D,0) & 7,78 (br. d, J=8,00 Hz, 2H), 7,48 (br. d,
J=8,00 Hz, 2H), 7,18 (d, /=2,90 Hz, 1H), 6,49 (s, 1H), 6,20 (br. d,
J=2,90 Hz, 1H), 3,99 - 4,19 (m, 1H), 3,55 - 3,85 (m, 2H), 3,07 (br. d,
J=11,10 Hz, 1H), 2,66 (br. s, 1H), 2,23 (s, 3H), 1,79 (br. s., 2H), 1,64 -
1,74 (m, 1H), 1,47 - 1,63 (m, 2H), 1,32 - 1,46 (m, 2H), 0,59 - 0,72 (m,
1H), 0,45 - 0,59 (m, 1H), 0,07 - 0,21 (m, 1H), 0,22 - 0,03 (m, 1H);
HRMS tinh toan d&i v&i CypsHyN,O, (M+H)™ 389,2229, thuc té
389,2216.
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axit (£)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)pyrolidin-2-yl)benzoic

Chit trung gian 3-2-20

'H NMR (400 MHz, D,0) & 7,88 (d, J=8,20 Hz, 2H), 7,50 (d, /=8,20 Hz,

0]
HO
17-2 2H), 7,37 (d, J=3,28 Hz, 1H), 6,64 (s, 1H), 6,30 (br. s., 1H), 4,54 (d,
J\©\Ni> J=13,39 Hz, 1H), 4,41 (d, J/=7,07 Hz, 2H), 3,50 (d, J=7,58 Hz, 1H), 3,40
(br. s., 1H), 2,47 - 2,65 (m, 1H), 2,39 (s, 3H), 1,99 - 2,32 (m, 3H), 1,54
4 (br. s., 1H), 0,75 - 0,88 (m, 1H), 0,61 - 0,74 (m, 1H), 0,46 (br. s., 1H),
n 0,12 - 0,33 (m, 1H); HRMS tinh toan d6i v&i CpHy;N,0, (M+H)"
375,2073, thuc te 375,2071.
axit (-)-(S5)-5-(1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)picolinic
o Chét trung gian 3-2-21
HO™ A 'H NMR (600 MHz, CD;0D) & 8,66 (s, 1H), 7,81 - 8,07 (m, 2H), 7,16
17-3 N I,,,l (d, J=3,12 Hz, 1H), 6,56 (d, J=3,10 Hz, 1H), 6,52 (s, 1H), 3,89 (d,
@ J=12,29 Hz, 1H), 3,41 (d, J=12,30 Hz, 1H), 3,22 - 3,27 (m, 1H), 2,92 (d,
J=11,28 Hz, 1H), 2,39 (s, 3H), 1,99 - 2,22 (m, 2H), 1,66 - 1,89 (m, 3H),
% 1,51 - 1,65 (m, 2H), 1,36 - 1,50 (m, 1H), 0,77 - 0,89 (m, 1H), 0,64 - 0,74
: : (m, 1H), 0,49 - 0,59 (m, 1H), 0,11 - 0,19 (m, 1H). HRMS tinh toan déi

v6i CyyHagN30, (M+H)" 390,2182, thue t& 390,2168.
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17-4

axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metoxybenzoic

Chét trung gian 3-2-23

(o}

N

CQSA
N
H

'HNMR (Mudi HCI, 400 MHz, CD5COCD3) & 9,99 (br. s., 1H), 7,83 (d,
J=17,80 Hz, 1H), 7,74 (dd, J=1,30, 8,00 Hz, 1H), 7,71 (d, J=1,34 Hz, 1H),
7,20 - 7,31 (m, 1H), 6,76 (dd, J=2,02, 3,12 Hz, 1H), 6,57 (s, 1H), 3,95 -
4,03 (m, 4H), 3,85 (dd, J=3,18, 10,51 Hz, 1H), 3,45 (d, /=12,23 Hz, 1H),
2,90 (d, /=11,74 Hz, 2H), 2,43 (s, 3H), 2,28 - 2,38 (m, 1H), 1,62 - 1,82
(m, 3H), 1,35 - 1,60 (m, 3H), 0,80 - 0,92 (m, 1H), 0,62 - 0,79 (m, 2H),
0,19 - 0,29 (m, 1H); HRMS tinh toin d6i v&i CpeHyN,O5 (M+H)"
419,2335, thuc té 419,2318.

17-5

axit (-)-(S)-4-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic

Chit trung gian 4-4-25

(o]
)
9
N
H

"HNMR (400 MHz, D,0) 6 7,81 (d, J=8,20 Hz, 2H), 7,44 (d, J=8,20 Hz,
2H), 7,15 (d, J=3,03 Hz, 1H), 6,55 (s, 1H), 6,06 (d, J=3,03 Hz, 1H), 3,70
- 3,92 (m, 2H), 3,46 (s, 3H), 3,41 (d, /~12,63 Hz, 1H), 3,02 (br. d,
J=11,90 Hz, 1H), 2,49 - 2,74 (m, J=11,00, 11,00 Hz, 1H), 2,23 (s, 3H),
1,62 - 1,85 (m, 3H), 1,25 - 1,62 (m, 3H); HRMS tinh toan ddi véi
Cp3HyN,O3 (M+H)™ 379,2022, thuc té 379,2021.

17-6

(#)-5-metoxy-7-metyl-4-((2-(pyridin-4-yl)piperidin-1-yl)metyl)-1H-indol

Chét trung gian 4-4-1

N~ |
NS
N
% o~
N
H

'HNMR (400 MHz, CD,Cl,) & 8,55 (d, J=4,55 Hz, 2H), 8,10 (br. s., 1H),
7,50 (br. s., 2H), 7,21 (dd, J/=2,50, 2,80 Hz, 1H), 6,69 (s, 1H), 6,55 - 6,66
(m, 1H), 3,76 (s, 3H), 3,69 (d, J/=11,90 Hz, 1H), 3,25 (d, J=12,13 Hz,
1H), 3,11 (d, J=10,36 Hz, 1H), 2,87 (d, J=10,86 Hz, 1H), 2,45 (s, 3H),
1,90 - 2,13 (m, 1H), 1,68 - 1,82 (m, 2H), 1,50 - 1,68 (m, 2H), 1,30 - 1,50
(m, 2H); HRMS tinh toan d6i v&i Cy1HyeN3O (M+H)* 336,2076, thuc té
336,2067.

17-7

(#)-5-metoxy-7-metyl-4-((2-(pyridin-3-yl)piperidin-1-yl)metyl)-1 H-indol

“
N
N
N
H

Chit trung gian 4-4-2

'"H NMR (400 MHz, CD,Cl,) & 8,69 (s, 1H), 8,48 (dd, ./~1,30, 4,60 Hz,
1H), 8,04 (br. s., 1H), 7,91 (d, J=7,58 Hz, 1H), 7,30 (dd, J=4,60, 7,58
Hz, 1H), 7,20 (dd, J=2,50, 3,03 Hz, 1H), 6,68 (s, 1H), 6,58 (dd, J=2,02,
3,03 Hz, 1H), 3,75 (s, 3H), 3,68 (d, /=12,13 Hz, 1H), 3,23 (d, J=12,13
Hz, 1H), 3,14 (dd, J=2,53, 11,12 Hz, 1H), 2,89 (d, J=11,87 Hz, 1H), 2,45
(s, 3H), 1,94 - 2,12 (m, 1H), 1,70 - 1,84 (m, 2H), 1,49 - 1,69 (m, 2H),
1,25 - 1,48 (m, 2H); HRMS tinh toan d6i v&i Cy3HioN;0,S (M+H)*
412,2059, thuc té 412,2072.

17-8

axit (+)-(S)-3-flo-4-(1-((5

-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic

o)
I —

Chét trung gian 4-4-3
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'H NMR (Mudi HCI, 400 MHz, D,0) & 7,82 (br. d, J=7,60 Hz, 1H), 7,72
(br. d, J=11,10 Hz, 1H), 7,61 (br. dd, J=7,10, 7,30 Hz, 1H), 7,29 (d,
J=3,03 Hz, 1H), 6,55 (s, 1H), 6,18 (d, J=3,03 Hz, 1H), 4,63 (br. s., 1H),
3,88 (br. d, J=12,90 Hz, 1H), 3,78 (br. d, /~12,90 Hz, 1H), 3,57 (s, 3H),
3,37 (br. d, /=11,80 Hz, 1H), 3,08 - 3,24 (m, 1H), 2,32 (s, 3H), 2,06 (br.
s., 2H), 1,86 - 1,97 (m, 1H), 1,83 (br. d, J=9,10 Hz, 1H), 1,55 - 1,75 (m,
2H); HRMS tinh toan d8i v&i CpsHyN,O5F (M+H)' 397,1927, thuc té
397,1916.

17-9

axit (-)-(R)-4-(4-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)morpholin-3-yl)benzoic

o
e
/,,'l/\o

N

C@"\
N
H

Chét trung gian 4-4-4

'H NMR (400 MHz, CD;OD) § 8,01 (d, J=8,46 Hz, 2H), 7,59 (br. d,
J=7,30 Hz, 2H), 7,18 (d, J=3,16 Hz, 1H), 6,68 (s, 1H), 6,44 (d, J=3,16
Hz, 1H), 3,76 - 3,84 (m, SH), 3,74 (s, 1H), 3,65 - 3,70 (m, 1H), 3,45 -
3,52 (m, 1H), 3,39 - 3,45 (m, 1H), 3,33 - 3,37 (m, 2H), 2,73 (s, 1H), 2,45
(s, 3H), 2,34 - 2,42 (m, 1H); HRMS tinh toan déi véi CypH,sN,O,
(M+H)" 381,1809, thyuc té 381,1797.

17-10

axit (-)-(S)-6-(1-((5 -metoXy—7-mety1— 1 H-indol-4-yl)metyl)piperidin-2-yl)nicotinic

HO |

(o]
ae
NS 17
N ..
S
% s
N
~ H

Chét trung gian 4-4-5

'H NMR (Muéi HCI, 400 MHz, D,0) & 8,91 (d, J=2,02 Hz, 1H), 8,16
(dd, J=2,10, 8,08 Hz, 1H), 7,41 (d, J=8,08 Hz, 1H), 7,25 (d, J=3,03 Hz,
1H), 6,49 (s, 1H), 6,16 (br. s., 1H), 4,35 (br. d, J=9,30 Hz, 1H), 3,76 -
3,85 (m, 1H), 3,67 - 3,75 (m, 1H), 3,64 (s, 3H), 3,39 (br. d, J=10,60 Hz,
1H), 3,00 - 3,20 (m, 1H), 2,29 (s, 3H), 2,02 (d, /=12,88 Hz, 1H), 1,79 -
1,92 (m, 3H), 1,56 - 1,75 (m, 2H); HRMS tinh toan d8i v&i Cy,H,eN;0;
(M+H)" 380,1974, thuc té 380,1960.

17-11

axit (-)-4-((25,45)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-propoxypiperidin-2-yl)benzoic

o
S
o)
Oy
o\
7/
oy
H (

25,4S)

Chat trung gian 4-4-11

'"H NMR (400 MHz, D,0) & 8,06 (d, J=8,07 Hz, 2H), 7,62 (d, J=8,07 Hz,
2H), 7,32 (d, J=2,93 Hz, 1H), 6,60 (s, 1H), 6,18 (br. s., 1H), 4,54 (br. d,
J=9,20 Hz, 1H), 3,84 - 3,95 (m, 2H), 3,74 (d, /=12,96 Hz, 1H), 3,59 (s,
3H), 3,52 (t, J=6,66 Hz, 2H), 3,27 - 3,38 (m, 1H), 3,21 (br. d, J=10,90
Hz, 1H), 2,36 (s, 3H), 2,15 - 2,32 (m, 2H), 1,98 - 2,08 (m, 1H), 1,80 -
1,94 (m, 1H), 1,60 - 1,72 (m, 2H), 0,98 (t, /=7,27 Hz, 3H); HRMS tinh
toan ddi v6i CosH33N,0,4 (M+H)' 437,2240, thyc té 437,2436.
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axit (-)-4-((28,4S)-4-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic

Chit trung gian 4-4-12

'"H NMR (400 MHz, CD;0D) & 7,99 (d, J=8,31 Hz, 2H), 7,55 (br. d

b

(o}
HO
17-12 OH | J=7,70 Hz, 2H), 7,16 (d, J=3,18 Hz, 1H), 6,67 (s, 1H), 6,41 (d, J=3,18
O Hz, 1H), 4,02 (br. s., 1H), 3,81 (d, J/=11,86 Hz, 1H), 3,75 (s, 3H), 3,66
o (dd, J=2,81, 11,62 Hz, 1H), 3,23 (d, J/~11,86 Hz, 1H), 2,76 (d, J=11,37
4 A Hz, 1H), 2,55 - 2,65 (m, 1H), 2,45 (s, 3H), 1,86 - 1,96 (m, 1H), 1,75 -
: (25.45) 1,86 (m, 2H), 1,61 (d, /=14,06 Hz, 1H); HRMS tinh toan d6i véi
' Cp3HyN,O4 (M+H)' 395,1971, thuc té 395,1967.
axit (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metylbenzoic
o Chét trung gian 4-4-13
HO 'H NMR (Muéi HCI, 400 MHz, D,0) & 7,94 (d, J=8,13 Hz, 1H), 7,88 (s,
17-13 1H), 7,59 (d, J=8,13 Hz, 1H), 7,25 (d, /=3,06 Hz, 1H), 6,49 (s, 1H), 6,09
N (d, J=3,06 Hz, 1H), 4,43 - 4,57 (m, 1H), 3,65 (d, J=12,70 Hz, 1H), 3,50 -
y N 3,59 (m, 4H), 3,22 - 3,33 (m, 1H), 3,05 - 3,19 (m, 1H), 2,48 (s, 3H), 2,28
N (s, 3H), 1,74 - 2,02 (m, 4H), 1,65 (br. s., 2H); HRMS tinh toan dbi véi
H Ca4HyoN,O3 (M+H)" 393,2178, thuc té 393,2172.
axit (+)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-5-metylpiperidin-2-yl)benzoic (chit ddng
phén khong dbi quang don nhét)
Chét trung gian 4-4-14
'HNMR (Mubi HCI, 400 MHz, D,0) § 7,93 (d, J=8,38 Hz, 2H), 7,56 (d,
17-14 J=8,38 Hz, 2H), 7,32 (d, J=3,10 Hz, 1H), 6,70 (s, 1H), 6,20 (br. d,

chit dbng phin khang
ddi quang don nhit

J=2,80 Hz, 1H), 4,37 (br. d, J=9,70 Hz, 1H), 4,18 (d, J=13,20 Hz, 1H),
4,05 (d, J=13,20 Hz, 1H), 3,76 (s, 3H), 3,31 (dd, J=3,00, 12,65 Hz, 1H),
3,16 (dd, J=2,51, 12,65 Hz, 1H), 2,41 (s, 3H), 2,22 - 2,33 (m, 2H), 1,88 -
2,08 (m, 2H), 1,72 (dd, J=3,00, 13,88 Hz, 1H), 1,06 (d, /=7,21 Hz, 3H);
HRMS tinh todn d&i véi ChHxN,0; (M+H)' 3932178, thuc t&
393,2176.
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axit (+)-4-(rel-(2S,4R)-4-etyl-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic

u s
(o]
(@)
z

Chat trung gian 4-4-15

'"H NMR (400MHz, D,0) & 8,02 (br. d, J=8,20 Hz, 2H), 7,62 (br. d,
J=7,70 Hz, 2H), 7,35 (d, J/=3,18 Hz, 1H), 6,73 (s, 1H), 6,18 - 6,28 (m,

17-15 1H), 4,13 (br. s., 1H), 4,02 (d, /=12,84 Hz, 1H), 3,59 - 3,78 (m, 4H),
3,29 (br. d, J=12,50 Hz, 1H), 2,89 - 3,03 (m, 1H), 2,42 (s, 3H), 2,03 -
J O 2,14 (m, 1H), 1,79 - 1,89 (m, 1H), 1,57 - 1,71 (m, 2H), 1,20 - 1,41 (m,
N 3H), 0,87 (t, J=7,46 Hz, 3H); HRMS tinh toan d6i v&i C,sH3N,0;
H rel-(2S,4R)| (M+H)" 407,2335, thuc té 407,2358.
axit ()-2-(4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic
HO Chét trung gian 4-4-16
o) 'H NMR (Mubi HCI, 400 MHz, CD;OD) & 7,46 - 7,59 (m, 4H), 7,31 (d,
17-16 J=3,18 Hz, 1H), 6,76 (s, 1H), 6,29 (d, J=3,18 Hz, 1H), 4,33 - 4,43 (m,
N
o 2H), 4,10 (d, J=12,72 Hz, 1H), 3,75 (s, 3H), 3,67 (s, 2H), 3,49 - 3,57 (m,
J > 1H), 3,20 - 3,27 (m, 1H), 2,50 (s, 3H), 2,04 - 2,14 (m, 2H), 1,90 - 1,99
N (m, 1H), 1,68 - 1,90 (m, 3H); HRMS tinh toan d6i v&i CpqHyoN,O;
H (M+H)" 393,2178, thuc t& 393,2181.
axit (+)-2-(3-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)mety1)piperidin-2-yl)phenyl)axetic
o Chét trung gian 4-4-17
HO 'H NMR (Mudi HCI, 400 MHz, CD;0D) § 7,53 (s, 1H), 7,37 - 7,50 (m,
17-17 I 3H), 7,31 (d, J=3,06 Hz, 1H), 6,75 (s, 1H), 6,25 (br. 5., 1H), 4,24 - 4,45
o (m, 2H), 4,10 (d, J=12,72 Hz, 1H), 3,76 (s, 3H), 3,58 (s, 2H), 3,41 - 3,52
4 > (m, 1H), 3,17 - 3,25 (m, 1H), 2,50 (s, 3H), 2,01 - 2,20 (m, 2H), 1,63 -
: 2,00 (m, 4H); HRMS tinh toan d6i voi CpHpoN,0; (M+H)™ 393,2178,
thue té 393,2175.
axit (£)-5~(rel-(25,45)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)picolinic
o Chat trung gian 4-4-18
HO™ ~NF 'H NMR (400 MHz, D,0) & 8,67 (s, 1H), 8,06 (br. d, J=8,10 Hz, 1H),
17-18 N | o_ | 7,94 (br. d, J=8,10 Hz, 1H), 7,37 (d, J=2,90 Hz, 1H), 6,67 (s, 1H), 6,48

TZ2"N
b4

rel-(2S,4S

(d, J=2,81 Hz, 1H), 4,05 (br. d, /=11,60 Hz, 1H), 3,81 - 3,93 (m, 1H),
3,77 (br. s., 1H), 3,59 - 3,73 (m, 1H), 3,41 (s, 3H), 2,86 - 2,98 (m, 1H),
2,70 - 2,84 (m, 1H), 2,41 (s, 3H), 1,91 - 2,17 (m, 3H), 1,72 - 1,84 (m,
2H), 0,80 - 0,91 (m, 1H), 0,68 - 0,79 (m, 1H), 0,26 - 0,38 (m, 1H), 0,06 -
0,18 (m, 1H); HRMS tinh toan di véi CysH3N;03 (M+H)" 420,2287,
thue té 420,2281.
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17-19

axit (£)-2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-carboxylic

o /S
ng%;;\;:j

% O~
N
H

Chit trung gian 4-4-23

'H NMR (400 MHz, CD;OD) § 8,00 (s, 1H), 7,19 (d, J=3,16 Hz, 1H),
6,68 (s, 1H), 6,53 (d, J=3,16 Hz, 1H), 3,84 (d, J=12,00 Hz, 1H), 3,70 -
3,79 (m, 4H), 3,45 (d, /=11,87 Hz, 1H), 3,33 - 3,38 (m, 1H), 2,96 - 3,05
(m, 1H), 2,46 (s, 3H), 2,16 - 2,25 (m, 1H), 1,97 (d, J=11,24 Hz, 1H),
1,75 - 1,84 (m, 2H), 1,40 - 1,62 (m, 2H); HRMS tinh toan dbi véi
CaoH,4N;05S (M+H)" 386,1533, thuc té 386,1514.

17-20

axit (+)-2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-4-metylthiazol-5-carboxylic

OQ N
Be
N

@ér‘*
N
H

Chét trung gian 4-4-24

'H NMR (600 MHz, DMSO-ds) & 10,84(s, 1 H) 7,27 (t, J=2,75 Hz, 1 H)
6,66 (s, 1 H) 6,65 (dd, J=2,89, 2,06 Hz, 1 H) 3,75 (d, J/=12,10 Hz, 1 H)
3,71 (s, 3 H) 3,57 - 3,63 (m, 1 H) 3,53 (d, /=12,10 Hz, 1 H) 2,71 - 2,81
(m, 1 H) 2,57 (s, 3 H) 2,42 (s, 3 H) 2,08 (t, J/=10,36 Hz, 1 H) 1,91 (dd,
J=9,22, 4,72 Hz, 1 H) 1,59 - 1,71 (m, 2 H) 1,52 (d, J=12,84 Hz, 1 H)
1,25 - 1,42 (m, 2 H); HRMS tinh toan d&i v&i CyHyN;03S (M+H)'
400,1702, thuc t& 400,1687.

17-21

axit (x)-3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic

HO.
(@] N
@Hjj
N
H

Chét trung gian 4-8

'H NMR (Mubi HCI, 400 MHz, DMSO - dg) & 10,82 (br. s., 1H), 8,06
(br. s., 1H), 7,80 (d, J=7,33 Hz, 1H), 7,62 (br. d, /=8,10 Hz, 1H), 7,33 -
7,49 (m, 1H), 7,19 (t, J=2,80 Hz, 1H), 6,62 (s, 1H), 6,42 - 6,55 (m, 1H),
3,54 (d, J=12,13 Hz, 1H), 3,06 - 3,16 (m, 2H), 2,62 (br. d, J=11,40 Hz,
1H), 2,36 (s, 3H), 2,21 (s, 3H), 1,86 - 1,96 (m, 1H), 1,54 - 1,75 (m, 3H),
1,48 (d, J=8,59 Hz, 1H), 1,26 - 1,41 (m, 2H), HRMS tinh toan déi véi
Cx3HyN,0, (M+H)" 363,2073, thuc t& 363,2075.

17-22

axit (x)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)azepan-2-yl)benzoic

O
e
N
N
H

Chit trung gian 4-9

'"H NMR (Mui HCl, 400 MHz, CD;0OD) & 8,11 (d, J=8,40 Hz, 2H), 7,59
(br. d, J=8,30 Hz, 2H), 7,27 (d, J=3,06 Hz, 1H), 6,69 (s, 1H), 6,06 (d,
J=3,18 Hz, 1H), 4,45 - 4,58 (m, 2H), 4,41 (d, /=12,80 Hz, 1H), 3,58 (s,
3H), 3,44 (d, J=6,97 Hz, 1H), 3,33 - 3,39 (m, 1H), 2,48 (s, 3H), 2,36 -
2,54 (m, 1H), 2,19 - 2,35 (m, 1H), 1,92 - 2,14 (m, 4H), 1,71 - 1,87 (m,
1H), 1,46 - 1,64 (m, 1H); HRMS tinh toan d8i v6i CosHyN,0; (M+H)"
393,2178, thuc t& 393,2172.
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17-23

(-)-(5)-4-((2-(4-(1 H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1 H-indol

HN
N%
9
7 s
N
H

Chét trung gian 4-10

"H NMR (400 MHz, DMSO-ds) 5 12,88 (br. s., 1H), 10,77 (br. s., 1H),
8,16 (br. s., 1H), 7,91 (br. s., 1H), 7,60 (d, /=8,31 Hz, 2H), 7,49 (br. d,
J=7,70 Hz, 2H), 7,23 (dd, J=2,70, 2,80 Hz, 1H), 6,64 (s, 1H), 6,49 - 6,53
(m, 1H), 3,70 (s, 3H), 3,62 (d, J=12,00 Hz, 1H), 3,17 (d, /=11,98 Hz,
1H), 3,05 (br. dd, J=2,00, 10,50 Hz, 1H), 2,76 (br. d, /=10,40 Hz, 1H),
2,41 (s, 3H), 1,87 - 1,96 (m, 1H), 1,64 - 1,74 (m, 2H), 1,53 - 1,62 (m,
1H), 1,43 - 1,53 (m, 1H), 1,29 - 1,39 (m, 2H); HRMS tinh toén déi véi
CasHy6N;0 (M - H) 401,2328, thuc té 401,2343.

17-24

(-)-(8)-4-((2-(4-(1 H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol

HN-N
%
()
74 O~
N
H

Chét trung gian 4-11

"H NMR (400 MHz, CD;COCDs) § 12,08 (br. s., 1H), 9,92 (br. s., 1H),
7,87 (br. d, /=8,30 Hz, 2H), 7,68 (br. s., 1H), 7,63 (br. d, J=7,80 Hz, 2H),
7,24 (app.t, J=2,81 Hz, 1H), 6,66 - 6,72 (m, 3H), 3,80 (d, J=12,10 Hz,
1H), 3,77 (s, 3H), 3,30 (d, J=12,10 Hz, 1H), 3,13 (dd, J=2,63, 10,70 Hz,
1H), 2,91 (br. d, J=11,74 Hz, 1H), 2,76 (s, 3H), 2,44 (s, 3H), 1,95 - 2,02
(m, 1H), 1,72 - 1,80 (m, 2H), 1,63 - 1,72 (m, 1H), 1,50 - 1,56 (m, 1H),
1,37 - 1,50 (m, 2H); HRMS tinh toan déi v6i CpsHsN,O (M - H)
401,2328, thuc té 401,2334.

17-25

axit (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-1-naphtoic

(0]
s
O
N
H

Chét trung gian 4-12

'"H NMR (chit ddng phén quay ton tai, 400 MHz, DMSO - dg) & 10,77
(br. s., 1H), 8,90 (br. s., 1H), 8,36 (br. m), 7,82 - 8,14 (br. m), 7,51 (br. s.,
2H), 7,23 (m, 1H), 6,25 - 6,76 (m), 4,07 (br. s), 3,53 - 3,76 (m), 3,22 (br.
s.), 2,86 (br. s., 1H), 2,40 (s, 3H), 2,03 - 2,21 (m, 1H), 1,73 (br. s., 2H),
1,33 - 1,61 (m, 4H); HRMS tinh toan dbi véi CyHyoN,O3 (M+H)"
429,2178, thuc té 429,2180.
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17-26

axit

4-((25)-1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1 H-indol-4-yl)etyl)piperidin-2-yl)benzoic

(chét

ddng phan khéng ddi quang-1)

chit déng ohin
2 -k
khéng déiquang-1

Chit trung gian 4-13

'H NMR (400 MHz, CD;COCD3) 8 10,12 (br. s., 1H), 8,03 (d, /=8,32
Hz, 2H), 7,64 (d, J=8,32 Hz, 2H), 7,30 (app. t, J=2,90 Hz, 1H), 6,82 (s,
1H), 6,56 - 6,62 (m, 1H), 5,36 (q, J=10,39 Hz, 1H), 4,01 - 4,08 (m, 1H),
3,80 (s, 3H), 3,37 - 3,46 (m, 1H), 3,00 - 3,10 (m, 1H), 2,50 (d, /=0,73
Hz, 3H), 1,55 - 1,81 (m, 4H), 1,41 - 1,52 (m, 1H), 1,21 - 1,33 (m, 1H);
HRMS tinh todn dbi v&i ChHas FsN,03 (M+H) 447,1896, thuc té
447,1895.

17-27

axit

4-((25)-1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1 H-indol-4-yl)etyl)piperidin-2-yl)benzoic

(chét

ddng phéan khong dbi quang-2)

chit dfng phin khiéng
dtiquang-2

Chit trung gian 4-14

'H NMR (400 MHz, CD;COCD:) & 10,16 (br. s., 1H), 8,09 (d, J=8,19
Hz, 2H), 7,70 (d, J=8,19 Hz, 2H), 7,34 (br. s., 1H), 6,86 (s, 1H), 6,66 (br.
s., 1H), 5,07 - 5,25 (m, 1H), 3,64 (br. 5., 3H), 3,51 - 3,61 (m, 2H), 2,53
(s, 3H), 1,94 - 2,03 (m, 1H), 1,45 - 1,74 (m, 5H), 1,02 - 1,18 (m, 1H);
HRMS tinh todn dbi v6i CyHys F3N,O3 (M+H) 447,1896, thuc té
447,1921.

17-28

axit (+)-2-metoxy-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic

0 M
HO

N
4 O~
N
H

Chét trung gian 4-4-26

'HNMR (Mubi HC, 400 MHz, D,0) 8 7,63 (d, J=7,70 Hz, 1H), 7,34 (d,
J=2,87 Hz, 1H), 7,17 - 7,28 (m, 2H), 6,68 (s, 1H), 6,18 (d, /=2,87 Hz,
1H), 4,33 (br. dd, J=3,40, 11,60 Hz, 1H), 4,10 (d, /=12,96 Hz, 1H), 3,92
(s, 3H), 3,87 (d, /=12,96 Hz, 1H), 3,65 (s, 3H), 3,40 (d, J/=12,35 Hz, 1H),
3,09 - 3,21 (m, 1H), 2,40 (s, 3H), 1,99 - 2,16 (m, 2H), 1,78 - 1,97 (m,
2H), 1,61 - 1,75 (m, 2H); HRMS tinh toan d5i véi CpsHyN,04 (M+H)
409,2127, thuc t& 409,2116.

17-29

axit (+)-4-(6-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-6-azaspiro[2,5]octan-5-yl)benzoic

o
HO
N
4 O~
N
H

Chét trung gian 4-4-27

'"H NMR (400 MHz, CD;0D) & 8,11 (d, J=8,20 Hz, 2H), 7,61 (d, J=8,20
Hz, 2H), 7,30 (d, J=3,06 Hz, 1H), 6,75 (s, 1H), 6,33 (br. s., 1H), 4,46-
4,62 (m, 1H), 4,36 (br. d, /=12,70 Hz, 1H), 4,14 (d, J=12,72 Hz, 1H),
3,75 (s, 3H), 3,44-3,58 (m, 1H), 3,33-3,42 (m, 1H), 2,52-2,64 (m, 1H),
2,50 (s, 3H), 2,21-2,39 (m, 1H), 1,25-1,35 (m, 1H), 1.02-1,14 (m, 1H),
0,45-0,68 (m, 4H). HRMS tinh toAn d8i v6i ChsHyN,O5 (M-H)
403,2016, thuc t& 403,2019.

17-30

axit (+)-4-(rel-(25,4S)-4-etyl-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic

~

Chét trung gian 4-4-28
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"H NMR (400 MHz, CD;OD) & 8,13 (d, J=8,07 Hz, 2H), 7,62 (br. d
J=7,80 Hz, 2H), 7,31 (d, J=3,06 Hz, 1H), 6,76 (s, 1H), 6,32 (br. s., 1H),
4,50-4,65 (m, 1H), 4,34 (d, J=12,59 Hz, 1H), 4,17 (d, J=12,60 Hz, 1H),
3,76 (s, 3H), 3,34-3,43 (m, 2H), 2,50 (s, 3H), 2,23-2,38 (m, 1H), 1,94-
2,17 (m, 2H), 1,84-1,94 (m, 1H), 1,67-1,83 (m, 3H), 1,02 (t, J=7,34 Hz,
3H). HRMS tinh todn déi véi CpsHsN;05 (M+H) 407,2329, thuc t6
407,2312.

>

Vidu 18:
(#£)-2-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril (chét
ddng phan khéng dbi quang-1)

T ehét ddng phan
khong dbi guang-1

Khudy hén hop cua (&)-tert-butyl 4-((4-(xyanometyl)-2-phenylpiperidin-1-
ylmetyl)-5,7-dimetyl-1H-indol-1-carboxylat (chit ddng phan khong dbi quang-1), chét
trung gian 4-1, (95mg, 0,208mmol) va Cs,CO; (300mg, 0,921mmol) trong MeOH(5ml)
& 60°C trong 2 gio, va sau d6 lam mat dén nhiét d6 phong. Pha loang hdn hop phan g
bang CH,Cl,. Sau d6 rtra lién tiép hén hop nay bing H,0 va nuée mubi, 1am khd qua
Na,SOy, loc, va ¢d dic. Tinh sach phin thu dugce bang phuong phép sic ky cot nhanh
silicagel [CH,Cl,/(10% MeOH trong EtOAc) = 92/8] d& thu dwoc hop chét tidu dé nay.
'H NMR (400 MHz, CD;CN) & 9,10 (br. s., 1H), 7,52 (d, J=7,30 Hz, 2H), 7,36 (dd,
J=1,30, 7,60 Hz, 2H), 7,23 - 7,30 (m, 1H), 7,18 (app.t, /=2,80 Hz, 1H), 6,72 (s, 1H), 6,59
(br. dd, J=2,30, 2,50 Hz, 1H), 3,73 (d, J/~12,13 Hz, 1H), 3,41 - 3,48 (m, 1H), 3,37 (d,
J=12,13 Hz, 1H), 2,61 (d, J=8,08 Hz, 2H), 2,45 - 2,54 (m, 1H), 2,37 - 2,40 (m, 3H), 2,21
- 2,32 (m, 4H), 2,15 - 2,20 (m, 1H), 2,00 - 2,07 (m, 1H), 1,61 - 1,78 (m, 2H), 1,48 - 1,58
(m, 1H); HRMS tinh toan d6i v&i Cp4H,sN; (M+H)" 358,2283, thuc té 358,2278.
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Vidu 19:
(£)-2-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril (chét
ddng phan khong d6i quang-2)

W=~ chat dbng phan

H T khong ddi
quang-2

Téng hop hop chit tieu @ nay tu (£)-fert-butyl 4-((4-(xyanometyl)-2-
phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1 H-indol-1-carboxylat (chit ddng phan khong
d6i quang-2), chét trung gian 4-2, twong tw v&i quy trinh diéu ché Vi du 18. '"H NMR
(400 MHz, CDsCN) & 9,09 (br. s., 1H), 7,54 (d, J=7,21 Hz, 2H), 7,39 (dd, J=7,21, 8,10
Hz, 2H), 7,27 - 7,33 (m, 1H), 7,17 (dd, J=2,80, 3,15 Hz, 1H), 6,71 (s, 1H), 6,57 (dd,
J=2,15, 3,15 Hz, 1H), 3,66 (d, J=12,38 Hz, 1H), 3,16 (d, /~12,38 Hz, 2H), 2,65 - 2,71 (m,
1H), 2,38 (s, 3H), 2,31 (dd, J=1,64, 6,44 Hz, 2H), 2,26 (s, 3H), 1,98 - 2,05 (m, 1H), 1,78
- 1,87 (m, 2H), 1,61 - 1,69 (m, 1H), 1,45 - 1,56 (m, 1H), 1,12 - 1,24 (m, 1H); MS (ESI+)
m/z 358,3 (M+H).

Vi du 20:
Vi du  20a; axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-
metylpiperidin-2-yl)benzoic

)

0
S
J o
N
H

Khu4y hén hop fert-butyl 5-metoxy-4-(((25,4R)-2-(4-(metoxycarbonyl)phenyl)-4-
metylpiperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat, chit trung gian 5-1b dinh-1
(t- = 4,1 phut), (600mg, 1,184mmol) va LiOH trong H,O (4ml, 4,00mmol) trong THF
(3ml)/MeOH (4ml) & 80°C trong 6 gid. Lam maét hdn hop nay dén nhiét do phong. Pha
loang hdn hop phan tmg bang H,0. Rira hdn hop nay hai 1an bing CH,Cl,. Sau d6 axit
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hoéa 16p nuéc bang axit xitric dén do pH= khoang 6. Sau d6 bdo hoa hdn hop nay bang
NaCl. Sau d6 chiét hdn hop nay ba lan bing EtOAc/TFE (khoang 9/1). Sau d6 lam kho
16p hitu co qua Na,SOy,, loc, va sau d6 ¢6 dic. Tinh sach phén thu duoc béng RP-HPLC
(HC-B) dé thu dugc hop chét tiéu d& nay. '"H NMR (400 MHz, CD;0D) § 8,12 (d,
J=8,10 Hz, 2H), 7,59 (d, J=7,83 Hz, 2H), 7,30 (d, /=2,93 Hz, 1H), 6,75 (s, 1H), 6,30 (br.
d, J=2,70 Hz, 1H), 4,25 - 4,50 (m, 2H), 3,98 - 4,13 (m, 1H), 3,75 (s, 3H), 3,44 - 3,54 (m,
1H), 3,24 - 3,28 (m, 1H), 2,50 (s, 3H), 2,04 (br. d, J=14,50 Hz, 1H), 1,89 - 1,99 (m, 1H),
1,65 - 1,89 (m, 2H), 1,43 - 1,58 (m, 1H), 1,01 (d, J=6,24 Hz, 3H); HRMS tinh toan d6i
v6i CogHpoN,0O5 (M+H)" 393,2178, thue té 393,2190.

Vi du 20b; axit (-)-4-((2R.4S)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-
metylpiperidin-2-yl)benzoic

HO

y ~
H
Téng hop hop chit tiéu d& ndy tir fers-butyl 5-metoxy-4-(((2R,4S)-2-(4-
(metoxycarbonyl)phenyl)-4-metylpiperidin-1-yl)metyl)-7-metyl- 1 H-indol-1-carboxylat,
chit trung gian 5-1b dinh-2 (t, = 5,8 phit), twong tu v6i quy trinh didu ché Vi du 20a. Dit
lidu phén tich; gidng nhu Vi du 20a.
Vi du 20c; mubi phosphat cua axit 4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)-4-metylpiperidin-2-yl)benzoic
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Thém H3PO4 (35,8mg, 0,31 1mmol, 85% chtra nuge) trong 1,2ml hdn hop c6 ty 18
1:9 metanol va axetonitril vao dung dich huyén phu cia axit (+)-4-((2S.,4R)-1-((5-
metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-yl)benzoic (122mg,
0,311mmol) trong 1,2ml hdn hop c6 ty 1¢ 1:9 metanol va axetonitril. Nghién bing song
siéu am hén hop ndy trong 10 phut. Sau d6 gia nhiét hdn hop ndy dén 55°C trong 15 phut
va gift & nhiét do d6 trong 30 phit. Lam mét hdn hop nay dén 5°C trong 2 gid va khudy &
5°C trong 1 gio. Sau d6 gia nhiét hdn hop nay dén 55°C trong 15 phit va 13p lai quy
trinh nay thém 3 lan. Lam 4m h&n hop dén rt va loc, rira bing 10ml hdn hop ty 18 1:1
axetonitril:metyl tert-butyl ete va sy chit rin thu dugc dé thu hop chét tiéu d& nay. 'H
NMR (400 MHz, Metanol-dy) 6 8,22 (d, J = 8,0 Hz, 2H), 7,71 (d, J = 8,0 Hz, 2H), 7,35
(d, J=3,2 Hz, 1H), 6,79 (s, 1H), 6,35 (d, J= 3,2 Hz, 1H), 4,55 (d, J= 11,9 Hz, 1H), 4,38
(d, J= 12,7 Hz, 1H), 4,16 (d, J = 12,7 Hz, 1H), 3,78 (s, 3H), 3,56 (d, J = 12,7 Hz, 1H),
3,38 (m, 1H), 2,53 (s, 3H), 2,10 (d, J = 14,9 Hz, 1H), 1,99 (s, 1H), 1,90 (d, J = 14,5 Hz,
1H), 1,78 (q, J= 12,9 Hz, 1H), 1,55 (d, J = 13,4 Hz, 1H), 1,05 (d, J= 6,4 Hz, 3H). Nhiéu
xa tia X dang bot:

Goc giatrid |[Cudngdd |% Cuong dod
2-Theta® | Angstrom | Pém %
7,7 11,509 1522 27
9,1 9,677 5560 100
10,9 8,111 4718 85
12,4 7,124 1890 34
14,8 5,986 2001 36
15,8 5,598 1165 21
17,0 5,201 1906 34
18,0 4,917 2370 43
19,1 4,641 4525 81
20,8 4,271 4688 84
22,6 3,927 1518 27
23,9 3,718 1924 35
26,2 3,394 3365 61
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Vidu21:
Vi du  2la; axit  (-)-4-((25,4S)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzoic

Khuéy hdn hop tert-butyl 5-metoxy-4-(2S5,4S5)-(4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat, chit
trung gian 5-2b dinh-2 (t, = 5,5 phut), (30mg, 0,057mmol) va LiOH trong H,0 (500pl,
0,500mmol) trong THF (0,5ml)/MeOH (0,5ml) & 70°C trong 4 gid, va sau d6 1lam mat
dén nhiét d6 phong. Sau d6 axit héa hdn hop nay bang AcOH. Sau d6 co dic mot phén
hén hop nay. Tinh sach phan thu dugc bing RP-HPLC (HC-B) dé thu dugc hop chét tiéu
dé nay. Hoéa 1ap thé tuyét déi dugc xac dinh bang cach so sanh véi quy trinh téng hop
tinh khiét chat ddng phan déi anh trong Vidu 21c.

'H NMR (400 MHz, D,0) & 7,99 (d, J=8,10 Hz, 2H), 7,63 (br. d, J=8,10 Hz, 2H),
7,34 (d, J=3,03 Hz, 1H), 6,80 (s, 1H), 6,30 (d, J=3,03 Hz, 1H), 3,79 - 4,02 (m, 2H), 3,73
- 3,79 (m, 1H), 3,69 (s, 3H), 3,29 - 3,49 (m, 4H), 2,89 (br. d, J=10,90 Hz, 1H), 2,63 -
2,83 (m, 1H), 2,45 (s, 3H), 2,07 - 2,20 (m, 1H), 1,88 - 2,06 (m, 2H), 1,61 - 1,87 (m, 1H);
HRMS tinh toan dbi v6i C4HaoN,04 (M+H)" 409,2127, thue t& 409,2119.

Vi du  21b; axit  (+)-4-((2R,4R)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzoic

HO l

Téng hop hop chit tidu dé nay tir fert-butyl 5-metoxy-4-(2R,4R)-(4-metoxy-2-(4-
(metoxycarbonyl)phenyl)piperidin-1-yl)metyl)-7-metyl-1H-indol-1-carboxylat, chét
trung gian 5-2b dinh-1 (t, = 2,8 phut),, twong ty v6i quy trinh diéu ché vi du 21a. Dit liéu
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phén tich; gidng nhu vi du 21a.

Vi du 2lc;  axit  (-)-4-((25,4S)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzoic
0
HO
o
J

SN

T2

Thém NaBH(OAc); (3g, 14,15mmol) vao dung dich fert-butyl 4-formyl-5-
metoxy-7-metyl-1H-indol-1-carboxylat, chit trung gian 1-3, (1,5g, 5,18mmol) va metyl
((28,4S)-4-(4-metoxypiperidin-2-yl))benzoat, chit trung gian 2-12b, (1g, 4,0lmmol)
trong DCE (20ml). Sau d6, khudy hén hop nay & nhiét do phong trong 3 ngay. Sau d6
lam ngimg phan tng bang NaBH, (200mg), sau d6 12 MeOH (5ml). Sau d6, khudy hén
hop nay ¢ nhiét do phong trong 0,5 gid. Pha lodng hdn hgp phan tmg bing EtOAc. Sau
d6 rtra lién tiép hdn hop nay bang NaHCO; chira nuée 5%, H,0, va neée mudi, 1am kho
qua Na,SOy, loc, va ¢6 dic. Tron phén thu dugce véi LiOH trong H,0 (15ml, 15mmol) va
THF (10ml)/MeOH (20ml) va khudy & 70°C trong 22 gi0, va sau d6 1am mat dén nhiét
do phong. Pha loang hdn hop phan tmg bing H,O, va sau d6 axit hoa bang KHSO, chira
nuéc ban bdo hoa va axit xitric. Sau d6 bdo hoa hdn hop niy bang natri clorua. Sau dé
chiét hdn hop ndy bing CH,Cl,/TFE (khoang 9/1). Sau d6 lam khé 16p hitu co qua
Na;SO;, loc, va sau d6 ¢o dic. Tinh sach phén thu dugc bing RP-HPLC (HC-B) d thu
dugc hop chit tidu dé nay. Dit liéu phan tich; gibng nhu Vi du 21a.

Céc vi du sau duge didu ché tir cac dinh tuong tng cla of the chit ddng phan ddi

anh bang phuong phap duge mo ta trén day.

Tén hoda hoc

Vidu | Chutric NMR va HRMS

Nguyén liéu khéi dau cho chit ddng phan dbi anh-a

Nguyén liéu khéi dau cho chét ddng phan déi anh-b

22-1 axit (+) va (-)-5-(rel-(25,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)picolinic
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(0]
HO = |
Ny o
N

J o~

N

H
rel-(2S,4S)

'H NMR (400 MHz, D,0) § 8,61 (d, J=0,90 Hz, 1H), 8,01 (dd, J=1,80,
8,10 Hz, 1H), 7,94 (d, J=8,10 Hz, 1H), 7,34 (d, J/=3,18 Hz, 1H), 6,77 (s,
1H), 6,35 (d, J=3,06 Hz, 1H), 3,77 - 3,85 (m, 2H), 3,65 - 3,76 (m, 4H),
3,61 (q, J=7,10 Hz, 2H), 3,34 (d, J=12,80 Hz, 1H), 2,84 (br. d, J=11,90
Hz, 1H), 2,63 - 2,72 (m, 1H), 2,42 (s, 3H), 1,99 - 2,08 (m, 1H), 1,82 -
1,93 (m, 2H), 1,68 - 1,79 (m, 1H), 1,26 (t, J=7,10 Hz, 3H); HRMS tinh
todn dbi véi CpyHaoN30, (M+H)" 424,2236, thuc té 424,2226.

axit  (-)-5-(rel-(2S,4S)-4-

etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic

dugc diéu ché tir Chét trung gian 5-3-1b chét ddng phan dbi anh-1 (dinh-1, t, = 4,9 phut).

axit  (+)-5-(rel-(25,4S)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic
dugc diéu ché tir Chét trung gian 5-3-1b chét ddng phan dbi anh-2 (dinh-2, t, = 6,0 phut).
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axit (+) va (-)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic

0 'H NMR (400 MHz, CDsCOCD3) 8 9,94 (br. s., 1H), 8,07 (d, /=8,56 Hz,
HO 2H), 7,73 (br. d, J=7,50 Hz, 2H), 7,23 - 7,23 (m, 1H), 6,70 (s, 1H), 6,67
22-2 (dd, J=2,02, 3,12 Hz, 1H), 3,78 (s, 3H), 3,74 (d, J=11,98 Hz, 1H), 3,46
N (dd, J=3,12, 11,43 Hz, 1H), 3,36 (d, J/=11,98 Hz, 1H), 2,67 - 2,74 (m,
1H), 2,45 (s, 3H), 2,23 - 2,33 (m, 1H), 1,50 - 1,58 (m, 1H), 1,36 - 1,48
(m, 2H), 1,20 - 1,30 (m, 1H), 1,07 (s, 3H), 0,91 (s, 3H); HRMS tinh to4n
H d6i v6i Cy5H3 N,05 407,2335, thuc té 407,2344.

axit  (+)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic ~ dugc

22-2a diéu ché tir Chét trung gian 5-3-2b chat ddng phén ddi anh-1 (dinh-1, t, = 2,4 phut).
22.2b axit (-)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic dugc diéu
ché tir Chét trung gian 5-3-2b chit ddng phan dbi anh-2 (dinh-2, t, = 4,4 phut).
Vidu 23:
NS
o~
N

4 o~

N

H rel-(2S,4S)

Vi du 23a; (+)-4-(rel-(2S,4S)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-
yl)metyl)piperidin-2-yl)benzonitril

Thém TFA (0,5ml) vao dung dich tert-butyl 4-(rel-(2S,4S)-(2-(4-xyanophenyl)-4-
etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat (chit déng phan ddi
anh-1), chét trung gian 5-3-3b dinh-1 (t, = 1,7 phut), (25mg, 0,050mmol) trong CH,Cl,
(1ml) & 0°C. Sau d6, khudy hdn hop nay & 0°C trong khoang 3 gi0, va sau d6 lam nging
bang NaHCO; chira nudc 5% & cing nhiét do. Sau d6 chiét hdn hop nay bing CH,Cl,.
Sau d6, rira lién tiép pha hitu co bing H,O va nude mudi, lam khod qua Na,SOq, loc, va
c6 dic. Tinh sach phin thu dugc bing RP-HPLC (HC-B) dé thu dugc hop chét tidu dé
nay. "H NMR (600 MHz, CD;CN) § 9,06 (br. s., 1H), 7,72 (s, 4H), 7,20 (t, J=2,57 Hz,
1H), 6,70 (s, 1H), 6,52 (dd, J=2,40, 2,60 Hz, 1H), 3,73 (s, 3H), 3,60 (d, J/~12,01 Hz, 1H),
3,56 - 3,58 (m, 1H), 3,53 (dd, J=2,80, 11,60 Hz, 1H), 3,46 (dq, J~=1,56, 6,97 Hz, 2H),
3,25 (d, J~12,10 Hz, 1H), 2,52 (td, J=3,56, 11,76 Hz, 1H), 2,43 (s, 3H), 2,34 - 2,40 (m,
1H), 1,83 - 1,89 (m, 1H), 1,72 (td, J=2,84, 13,94 Hz, 1H), 1,63 - 1,70 (m, 1H), 1,46 -
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1,55 (m, 1H), 1,18 (t, J=6,97 Hz, 3H). HRMS tinh toan dbi v6i CpsH3oN;0, (M+H)"
404,2338, thuc té 404,2333.

Vi du 23b; (-)-4-(rel-(28S,4S5)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzonitril

Téng hop hop chét tiéu d& nay tir tert-butyl 4-(rel-(2S,4S5)-(2-(4-xyanophenyl)-4-
etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat (chit ddng phan dbi
anh-2), chit trung gian 5-3-3b dinh-2 (t, = 3,4 phut), twong ty v6i quy trinh didu ché Vi
du 23a. Dit liéu phan tich; giéng nhu Vi du 23a.
Vi du 24:
(+)-4-(rel-(25,4S)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)benzamit
o
HoN
o_-
N

4 o

N

H rel-(2S,4S)

Téng hop hop chét tiéu dé nay tir tert-butyl 4-(rel-(2S,45)-(2-(4-xyanophenyl)-4-
etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat (ch4t ddng phan dbi
anh-1), chét trung gian 5-3-3b dinh-1 (t, = 1,7 phut), twong tu véi quy trinh diéu ché vi
du 8. '"H NMR (400 MHz, CD;COCD3) § 9,83 (br. s., 1H), 7,85 (d, J=8,44 Hz, 2H), 7,57
(br. d, J=7,80 Hz, 2H), 7,28 (br. s., 1H), 7,13 (dd, J=2,60, 2,70 Hz, 1H), 6,58 (s, 1H),
6,53 - 6,56 (m, 1H), 6,39 (br. s., 1H), 3,66 (s, 3H), 3,59 (d, J/~11,98 Hz, 1H), 3,50 (br. s.,
1H), 3,42 - 3,48 (m, 1H), 3,38 (q, /=6,97 Hz, 2H), 3,22 (d, J=12,00 Hz, 1H), 2,45 - 2,53
(m, 1H), 2,33 (s, 3H), 2,24 - 2,32 (m, 1H), 1,78 - 1,87 (m, 1H), 1,55 - 1,73 (m, 2H), 1,36
- 1,53 (m, 1H), 1,09 (t, /=6,97 Hz, 3H); HRMS tinh todn ddi véi C,sH3,N;0, (M+H)"
422,2444, thuc té 422,2435.
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Vi du 25:

HO

7
H
Vi du 25a; axit (+)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic
Khudy hdn hop metyl 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoat (chat déng phan ddi anh-1), chit trung gian 6-1b dinh-1 (t, = 2,6 phut),
(150mg, 0,398mmol) va KOH (50mg, 0,891mmol) trong THF (1ml) & nhiét d§ phong
trong 1,5 gid. Sau d6 c6 dic hdn hop nay. Tinh sach phin thu dugc bing RP-HPLC (HC-
B) dé thu dugc hop chét tiéu d& nay. '"H NMR (400 MHz, D,0) & 7,95 (d, J=8,59 Hz,
2H), 7,58 (br. d, J=7,80 Hz, 2H), 7,20 (d, J=3,00 Hz, 1H), 6,71 (s, 1H), 6,08 (br. s., 1H),
4,32 - 4,39 (m, 1H), 4,13 (d, J=13,60 Hz, 1H), 4,06 (d, J/~=13,60 Hz, 1H), 3,27 (br. d,
J=12,40 Hz, 1H), 3,07 - 3,17 (m, 1H), 2,25 (s, 3H), 1,92 - 2,03 (m, 5H), 1,74 - 1,82 (m,
1H), 1,65 - 1,74 (m, 1H), 1,44 - 1,61 (m, 2H); HRMS tinh todn d6i v6i Cp3HyN,O,
(M+H)" 363,2073, thuc té 363,2064.
Vi du 25b; axit (-)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
Téng hop hop chét tiéu dé nay tir chét ddng phan d6i anh tuong Ung, metyl 4-(1-
((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat (chit ddng phan dbi anh-2),
chit trung gian 6-1 dinh-2 (t, = 4,1 phut), twong tw véi quy trinh diéu ché Vi du 25a. Dit

lidu phén tich; giéng nhu vi du 25a.

Vi du 26:
Vi du 26a; axit 4-((28,45)-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl))benzoic ((+) 1 mudi TFA)

HO I/
- (o)
Y
/ O
N
H
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Khudy hdn hop metyl 4-((25,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl)benzoat, chét trung gian 6-2b dinh-l (tr = 1,9 phut), (84mg,
0,192mmol) va LiOH trong H,O (1ml, 1mmol) trong THF (1ml)/MeOH (2ml) & nhiét d6
phong trong 16 gid, va sau d6 ¢d dic. Tinh sach phan thu dugce bing RP-HPLC (HC-A)
dé thu duoc hop chét tiéu dé ndy. Xac dinh hoa lap thé tuyét dbi bing cach so sanh véi
qué trinh tdng hop chit ddng phan ddi anh tinh khiét trong Vi du 26¢. '"H NMR (Muéi
TFA, 400 MHz, D,0) 6 8,12 (d, J=8,19 Hz, 2H), 7,66 (br. d, J=8,20 Hz, 2H), 7,35 (d,
J=3,06 Hz, 1H), 6,67 (s, 1H), 6,25 (d, J=3,06 Hz, 1H), 4,65 (dd, J=4,28, 11,49 Hz, 1H),
4,04 (d, J/=13,00 Hz, 1H), 3,87 - 3,98 (m, 2H), 3,53 - 3,69 (m, 5H), 3,38 - 3,50 (m, 1H),
3,20 - 3,35 (m, 1H), 2,40 (s, 3H), 2,17 - 2,33 (m, 2H), 2,08 (br. d, J=15,70 Hz, 1H), 1,82
- 1,99 (m, 1H), 1,28 (t, J=7,03 Hz, 3H); HRMS tinh toan dbi v6i C,sH3N,0O5 (M+H)"
423,2284, thyc té 423,2263.

Vi du 26b; axit 4-((2R,4R)-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl))benzoic ((-) 1a mubi TFA)
0

HO (

~O

Iz

Téng hop axit 4-((2R,4R)-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl))benzoic ((-) 12 mudi TFA) tir metyl 4-((2R,4R)-4-etoxy-1-((5-
metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoat (chat ddng phan dbi anh-2),
chét trung gian 6-2b dinh-2 (t, = 3,4 phut), twong tu véi quy trinh didu ché Vi du 26a. Dit
liéu phan tich; giéng nhu vi du 26a.

Vi du 26c; axit 4-((25,45)-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl))benzoic ((+) 1a mudi TFA)

T2
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Thém chét trung gian 2-13a, (1,185g, 4,5mmol) trong DCE (20ml) thém
NaBH(OAc); (3g, 14,15mmol) vao dung dich fert-butyl 4-formyl-5-metoxy-7-metyl-1H-
indol-1-carboxylat, chit trung gian 1-3, (1,5g, 5,18mmol) va metyl 4-((25,45)-4-
etoxypiperidin-2-yl)benzoat. Sau d6, khudy hén hop nay & nhiét do phong trong 21,5 gio.
Sau d6 thém mot lugng bd sung fert-butyl 4-formyl-5-metoxy-7-metyl-1H-indol-1-
carboxylat (500mg, 4,50mmol) vao hdn hgp nay. Sau d6, khudy hdn hop nay & nhiét do
phong trong 20 gidr nita. Sau d6 pha loang hdn hop phan ting nay bing EtOAc, va sau d6
ria li€én tiép bé‘mg NaHCOj; chita nude 5%, H,0, va nude mudi, 1am khod qua Na,SOy, loc,
va ¢ dic. Tron phan thu dugc véi LiOH trong H,O (15ml, 15mmol) va THF
(10ml)/MeOH (20ml) va khudy & 70°C trong 8 gid, va sau d6 lam mat dén nhiét do
phong. Sau d6 pha lodng hdn hop phan tmg niy bing H,O, va sau d6 axit héa bang
KHSO, chita nu6c ban bdo hoa va axit xitric. Sau d6 bdo hoa hdn hgp nay bing natri
clorua. Sau d6 chiét hdn hop nay bing CH,Cl,/TFE (c.a. 9/1). Sau d6 lam kho 16p hitu co
qua Na,SOy, loc, va sau d6 ¢6 dic. Tinh sach phan thu duge bing RP-HPLC (HC-B) dé
thu duge hop chat tiéu dé nay. Dit liéu phan tich; gidng nhu vi du 26a.

Vi du 26d; hydroclorua cia axit 4-((2S,4S)-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yl)metyl)piperidin-2-yl))benzoic

0]

V1

., 0]

oy
HCI

N

TZ'N

Thém dung dich HCI chira nu6c ndng d6 5M (500ul, 2,500mmol) vao dung dich
axit 4-((25,45)-(4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-
yl))benzoic (620mg, 1,467mmol) trong H,O/CH;CN (10/3ml). Sau d6 dong khd hdn hop
ndy. Sau d6 tao huyén phtt hop chét v6 dinh hinh tao thanh trong iPrOH (300ml). Gia
nhiét hdn hop nay dén 70°C. Hon hop nay tré lai dang dung dich sau 1,5 gi. Khudy va
lam mat dung dich nay dén nhiét d6 phong trong xap xi 5 gid. Thu chét rén tao thanh
bang céach loc. Sdy kho chét rin nay trong moi trudng ap suét chan khong cao & 50°C dé
thu dugc hop chit tiéu dé nay & dang chit rén két tinh. "H NMR (Mudi HCI, 400 MHz,
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CD;0D) & 10,73 (br. s., 1H), 8,23 (d, J=8,44 Hz, 2H), 7,74 (d, J=8,44 Hz, 2H), 7,31-7,36
(m, 1H), 6,77 (s, 1H), 6,37 (dd, J=1,77, 3,12 Hz, 1H), 4,33 (d, J=12,72 Hz, 1H), 4,25 (d,
J=12,72 Hz, 1H), 3,79-3,85 (m, 1H), 3,76 (s, 3H), 3,51-3,67 (m, 4H), 3,37-3,44 (m, 1H),
2,51 (s, 3H), 2,21-2,29 (m, 2H), 1,90-2,15 (m, 2H), 1,31 (t, J=6,97 Hz, 3H). Nhi&u xa tia

X dang bot:
Goc gidtrid Cuong 46 |% Cudng do
2-Theta ° Angstrom |Dém %
10,0 8,842 2532 41
11,6 7,631 4461 72
15,3 5,783 6231 100
16,5 5,360 4451 71
17,3 5,131 4119 66
20,1 4,418 4812 77
21,0 4,220 5911 95
22,8 3,900 3170 51
23,3 3,815 4537 73
25,3 3,520 3255 52
26,2 3,393 2968 48
31,0 2,887 1556 25

Céc vi du sau dugc téng hop tir nguyén liéu khéi dau tuong tmg bang cach 4p

dung cac phuong phép twong tur ma duge md ta trong phan Vi du thyuc hién sang ché néu

trén:

Tén hoa hoc

idu

cAu tric NMR va HRMS

Nguyén liéu khéi d4u cho chit ddng phan déi anh-a

Nguyén liu khéi ddu cho chit déng phan déi anh-b

axit (+) va (-)-4-(rel-(25,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic
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O
'H NMR (400 MHz, D,0) & 7,81 (d, J=8,08 Hz, 2H), 7,47 (d, /=8,10 Hz,
HO
2H), 7,11 (d, J=3,03 Hz, 1H), 6,60 (s, 1H), 6,06 (br. s., 1H), 3,92 (br. s.,
N 1H), 3,70 (d, /=12,63 Hz, 1H), 3,59 (br. s., 1H), 3,28 - 3,53 (m, 1H), 3,22
y (s, 3H), 2,74 (br. s., 2H), 2,19 (s, 3H), 1,94 - 2,10 (m, 2H), 1,88 (s, 3H),
N 1,70 - 1,84 (m, 1H), 1,40 - 1,69 (m, 1H); HRMS tinh toin dbi v&i
H ‘
rel-(25,45) Ca4HyoN,05 (M+H)" 393,2178, thyc té 393,2179.
271 axit (+)-4-(rel-(28,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic _duoc
-1a \ p s P
dicu che tir Vi du 14a chat dong phan d6i anh-1 (dinh-1, t, = 2,4 phut)
27 lb axit (-)-4-(rel-(28,48)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic duoc
) diéu ché tir Vi du 14b chét ddng phan déi anh-2 (dinh-2, t, = 3,4 phit)
axit  4-(rel-(25,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic  ((+)- la
mudi TFA va (-)- 1a mudi TFA)
o 'H NMR (Muéi TFA, 600 MHz, D,0) & 8,04 (d, J=7,79 Hz, 2H), 7,73
07 | HO (br. d, J=7,40 Hz, 2H), 7,38 (d, /=2,84 Hz, 1H), 6,89 (s, 1H), 6,29 (br. s.,
1H), 4,64 (br. s., 1H), 4,28 (br. s, 1H), 4,13 (br. s, 1H), 3,97 (br. s, 1H),
N
3,65 (q, J=6,94 Hz, 2H), 3,40 (br. s., 1H), 3,22 (br. s., 1H), 2,45 (s, 3H),
/ 2,34 (br. s, 2H), 2,15 (br. s., 3H), 2,03 - 2,11 (m, 1H), 1,90 (br. s., 1H),
N ‘
H 1,29 (t, J=7,02 Hz, 3H); HRMS tinh todn d6i v6i CpsHyN,0; (M+H)*
rel-(2S,43) 407,2335, thuc té 407,2332.
272 axit 4-(rel-(28,4S)-1-((5,7-dimetyl-1 H-indol-4-y)metyl)-4-etoxypiperidin-2-yl)benzoic (+) [a mudi
-za \ . , PE .
TFA) duge dieu che tir Chat trung gian 6-2-2b chat dong phén doi anh-1 (dinh-1, t, = 1,7 phiit).
272b axit 4-(rel-(25,45)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic ((-) 12 mudi
) TFA) duogc diéu ché tir Chét trung gian 6-2-2b chit ddng phan dbi anh-2 (dinh-2, t, = 4,4 phit).
axit (+) va (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic
o 'H NMR (400 MHz, D,0) & 7,81 (br. d, /=8,30 Hz, 2H), 7,51 (br. d,
073 | HO J=1,80 Hz, 2H), 7,20 (d, J=3,28 Hz, 1H), 6,52 (s, 1H), 6,16 (br. s., 1H),
4,15 - 4,46 (m, 2H), 3,97 (br. s., 1H), 3,66 (br. s., 1H), 3,24 (s, 3H), 2,96
N
- 3,20 (m, 2H), 2,23 (s, 3H), 2,14 (br. s., 2H), 1,90 (br. d, /=15,40 Hz,
/ 1H), 1,70 (br. s., 1H), 1,45 (br. s., 1H), 0,66 (br. s., 1H), 0,55 (br. s., 1H),
N ‘
H 0,14 (br. s., 1H), - 0,11 (br. s., 1H). HRMS tinh toan dbi véi C,gHs;N,O5
rel-(2S,4S) (M+H)" 419,2335, thuc té 419,2335.
27 3 - axit (-)-4-(rel-(25,45)-1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
-Ja

yD)benzoic dugc didu ché tir Chét trung gian 6-2-3b chét ddng phan dbi anh-1 (dinh-1, t, = 2,0 phit)
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axit (+)-4~(rel-(25,45)-1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic dugc didu ché tir Chét trung gian 6-2-3b chit ddng phan d6i 4nh-2 (dinh-2, t, = 4,3Min)

27-4

axit (+) va (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-

yl)benzoic

"H NMR (600 MHz, D,0) 5 8,03 (d, J=8,25 Hz, 2H), 7,71 (br. d, J=7,80
Ho Hz, 2H), 7,41 (d, J=2,93 Hz, 1H), 6,71 (s, 1H), 6,32 (br. s., 1H), 4,63 -

O~ 4,73 (m, 1H), 4,52 (d, J=12,30 Hz, 1H), 4,30 (d, /=12,30 Hz, 1H), 3,98
(br. s., 1H), 3,65 (q, /=7,00 Hz, 2H), 3,42 - 3,56 (m, 1H), 3,34 (br. d,
% J=11,00 Hz, 1H), 2,43 (s, 3H), 2,26 - 2,40 (m, 2H), 2,10 (d, J=15,31 Hz,
1H), 1,92 (br. s., 1H), 1,61 (br. s., 1H), 1,29 (t, J=7,00 Hz, 3H), 0,87 (br.
rel-(28,4S) s., 1H), 0,76 (br. s., 1H), 0,34 (br. s., 1H), 0,08 (br. s., 1H). HRMS tinh
toan dbi voi CpyH33N,05 (M+H)' 433,2491, thuc té 433,2482.

Iz

axit (+)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yl)benzoic dugc diéu ché tir Chét trung gian 6-2-4b chit ddng phéan di anh-1 va duge phan lap &
dang mudi TFA (dinh-1, t, = 1,3Min)

axit (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yDbenzoic dugc diéu ché tir Chét trung gian 6-2-4b chét ddng phan déi anh-2 va duoc phan lap &
dang mubi TFA (dinh-2, t, = 2,9 pht)

Vidu28:

axit

(£)-4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic

(chét ddng phan khong dbi quang-1)

(0]
HO

Iz

ch&t ddng phan khdng d&i quang-1

Khudy hén hop Ba(OH), (200mg, 0,716mmol) va (&)-tert-butyl 4-((2-(4-

xyanophenyl)-5-metoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-carboxylat

(chat ddng phan khéng dbi quang-1), chét trung gian 4-4-19, (60mg, 0,154mmol) trong
iPrOH/H,0 (0,5/2ml) ¢ 100°C trong 36 gid. Lam mét hdn hop nay dén nhiét d6 phong.

Axit héa 16p nudc bang AcOH. Loc hdn hop qua nut chira Celite, dugc trang bang
H,0/MeOH (khoang 4/1). Tinh sach phan loc dugc chira nudce nay bing RP-HPLC (HC-
B) dé thu dugc hop chit tiéu d& nay. 'H NMR (Mudi TFA, 400 MHz, D,0) & 8,07 (d,
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J=8,31 Hz, 2H), 7,63 (d, J=8,31 Hz, 2H), 7,36 (d, J/=3,06 Hz, 1H), 6,69 (s, 1H), 6,22 (d,
J=3,06 Hz, 1H), 4,40 (dd, J=2,81, 12,23 Hz, 1H), 4,12 (d, /~12,80 Hz, 1H), 3,98 (d,
J=12,96 Hz, 1H), 3,59-3,71 (m, 4H), 3,52-3,58 (m, 1H), 3,26 (s, 3H), 2,99 (dd, J=11,50,
11,60 Hz, 1H), 2,41 (s, 3H), 2,34 (br. d, J=13,60 Hz, 1H), 2,19-2,28 (m, 1H), 2,03-2,17
(m, 1H), 1,54-1,68 (m, 1H); HRMS tinh toan d6i v6i CpsHpN,0, (M+H)" 409,2127,
thuc t€ 409,2117.

Vi du 29:

(£)-4-(5-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit
(chét ddng phén khong dbi quang-1)

chét déng phén
khéng d6iquang-1

Phén 13p hop chit tiéu dé nay trong qué trinh tdng hop Vi du 28 nhu mdt san
phim phyu. 'H NMR (400 MHz, CD;0D) & 10,77 (br. s., 1H), 8,09 (d, /=8,44 Hz, 2H),
7,69 (d, J=8,44 Hz, 2H), 7,33-7,38 (m, 1H), 6,79 (s, 1H), 6,31-6,34 (m, 1H), 4,50 (dd,
J=2,87, 12,29 Hz, 1H), 4,38 (d, J=12,59 Hz, 1H), 4,24 (d, J=12,59 Hz, 1H), 3,76 (s, 3H),
3,53-3,64 (m, 2H), 3,28 (s, 3H), 3,03-3,12 (m, 1H), 2,52 (s, 3H), 2,31-2,40 (m, 1H),
2,17-2,25 (m, 1H), 1,99-2,13 (m, 1H), 1,56-1,70 (m, 1H); HRMS tinh toan déi véi
C,4H3oN305 (M+H)" 408,2280, thuc té 408,2287.

Céc vi du sau dugc tong hop tir nguyén lidu khéi diu tuong tmg bang cach ap

dung cac phuong phap twong tw ma dugc mé ta trong phan Vi du thuc hién sang ché néu

trén:

Tén hoa hoc
Vidu -

) Nguyén liéu khoi dau
cau tric hda hoc
NMR va HRMS

axit (+)-4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic (chit ddng

30-1 phan khong dbi quang-2)
ﬁ Chét trung gian 4-4-20
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'H NMR (400 MHz, D,0) § 7,90-7,99 (m, 2H), 7,60 (br. d, /=7,90 Hz,
2H), 7,33 (t, J=2,93 Hz, 1H), 6,71 (br. d, J=7,30 Hz, 1H), 6,18-6,24 (m,
1H), 4,46-4,54 (m, J=12,30 Hz, 1H), 4,14-4,24 (m, 1H), 4,02-4,12 (m,
1H), 3,79 (m, 4H), 3,48-3,56 (m, 1H), 3,33-3,42 (m, 1H), 3,21 (br. d,
J=1,20 Hz, 3H), 2,29-2,43 (m, 4H), 2,15-2,23 (m, 1H), 1,99-2,07 (m,
1H), 1,83-1,94 (m, 1H); HRMS tinh toan ddi v&i CyHyoN,0, (M+H)"
409,2127, thuc té 409,2119.

axit (+)-4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic (chét ddng

phan khong d6i quang-1)

Chét trung gian 4-5

Q 'H NMR (400 MHz, D,0) § 7,99 (br. d, J=8,15 Hz, 2H), 7,63 (br. d,
302 | HO J=8,15 Hz, 2H), 7,37 (d, J=3,11 Hz, 1H), 6,82 (s, 1H), 6,29 (d, J=3,11
Hz, 1H), 3,93-4,04 (m, 1H), 3,81-3,92 (m, 2H), 3,72 (s, 3H), 3,58-3,79
(m, 1H), 3,22-3,31 (m, 1H), 2,47 (s, 3H), 2,44-2,66 (m, 1H), 2,15 (br. d,
J=11,50 Hz, 1H), 2,01-2,09 (m, 1H), 1,92 (br. s., 1H), 1,50-1,64 (m, 1H);
chét dng phin HRMS tinh todn d6i véi C3HyN,O4 (M+H)™ 3951953, thuc té
khing 961 quang-1 395,1971.
axit (+)-4~(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic (chit ddng
phan khéng ddi quang-2)
Chét trung gian 4-6
'H NMR (400 MHz, D,0) & 7,98 (br. d, J=8,30 Hz, 2H), 7,61 (br. d,
30-3

chét aéng phin
ghéng 96 quang-2

J=7,90 Hz, 2H), 7,34 (d, /=3,06 Hz, 1H), 6,81 (s, 1H), 6,28 (d, J=3,06
Hz, 1H), 3,73-3,82 (m, 2H), 3,71 (s, 3H), 3,49 (br. d, J=10,30 Hz, 1H),
3,37 (br. d, J=12,30 Hz, 1H), 3.09-3,18 (m, 1H), 2,46 (s, 3H), 2,25 (app.
br. t, J=10,90 Hz, 1H), 2,05-2,14 (m, 1H), 1,90-1,98 (m, 1H), 1,70-1,85
(m, 1H), 1,41-1,54 (m, 1H); HRMS tinh toan ddi v&i CpHyN,O,
(M+H)" 395,1953, thuc t& 395,1965.
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Viduy31:
(2)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin-(chit ddng
phén khong dbi quang-1)

chét é&ng ghan
khéng §6i quang-1

Thém LiAlH, (60mg, 1,581mmol) vao dung dich cua (+)-benzyl (1-((5,7-dimetyl-
1-tosyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)carbamat (chdt ddng phéan khong
d6i quang-1), chit trung gian 3-2-2, (100mg, 0,161mmol) trong THF (5ml). Khudy hén
hop nay & 50°C trong 15 gid. Lam mat hdn hop phan tmg dén 0°C. Sau d6 lam ngung
phan ung bang H,0 (60ul), NaOH chta nuée 15% (60ul), va HyO (120ul). Sau d6 pha
lodng hdn hop nay bang THF. Sau dé, loc hdn hop nay qua niit chtra Celite®, duoc trang
bang THF. Sau d6 c6 dic phan loc dugc. Tinh sach phan thu duoc bing RP-HPLC (HC-
A) dé thu dugc hop chét tidu dé nay. 'H NMR (400 MHz, CD;0D) § 7,53 (d, J=7,30 Hz,
2H), 7,36 (dd, J=7,30, 7,80 Hz, 2H), 7,25 - 7,30 (m, 1H), 7,14 (d, J=3,30 Hz, 1H), 6,68
(s, 1H), 6,54 (d, J=3,28 Hz, 1H), 3,75 (d, /~=12,13 Hz, 1H), 3,50 (dd, J=3,16, 11,49 Hz,
1H), 3,29 (br. d, J=12,10 Hz, 1H), 2,79 - 2,83 (m, 1H), 2,58 - 2,65 (m, 1H), 2,42 - 2,47
(m, 1H), 2,39 (br. s, 6H), 2,25 (s, 3H), 1,96 - 2,06 (m, 1H), 1,83 - 1,90 (m, 1H), 1,68 -
1,77 (m, 2H); HRMS tinh toan ddi véi C,3H3N; (M+H)' 348,2440, thuc té 348,2426.

Céc vi du sau duoc tdng hop tir nguyén liéu khoi ddu thich hop bang cach ap dung

céc phuong phap twong ty ma duge mo ta trong phan Vi du thuc hién sang ché néu trén:

tén hoa hoc

Vidu -
. Nguyén liéu khoi dau
cau tric hda hoc
NMR va HRMS
(#)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin (chit ddng phan khong
d6i quang-2)
32-1 Chat trung gian 3-2-3

'H NMR (400 MHz, CD;0D) & 7,53 (br. d, J=7,10 Hz, 2H), 7,37 (dd,
J=1,30, 8,10 Hz, 2H), 7,26 - 7,32 (m, 1H), 7,14 (d, J=3,15 Hz, 1H), 6,67
(s, 1H), 6,51 (d, J=3,15 Hz, 1H), 3,71 (d, /=12,13 Hz, 1H), 3,11 - 3,20
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chat 38ng phan
khing d8iguang-2

(m, 2H), 2,85 (td, J=3,35, 12,00 Hz, 1H), 2,50 - 2,60 (m, 1H), 2,40 (s,
3H), 2,34 (s, 3H), 2,24 (s, 3H), 2,03 - 2,11 (m, 1H), 1,96 - 2,03 (m, 1H),
1,77 - 1,85 (m, 1H), 1,53 - 1,63 (m, 1H), 1,23 - 1,35 (m, 1H); HRMS tinh
toan ddi véi Cp3HsoN; (M+H)' 348,2440, thuc té 348,2430.

32-2

(£)- (4-(1((5,7-dimetyl-1

H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanamin

H,N

Iz

Chit trung gian 3-2-11

"HNMR (Mudi TFA, 400 MHz, D,0) § 7,64 (br. d, /=7,94 Hz, 2H), 7,55
(br. d, J=7,94 Hz, 2H), 7,29 (d, /=3,03 Hz, 1H), 6,81 (s, 1H), 6,17 (br. s.,
1H), 4,36 - 4,42 (m, 1H), 4,24 (d, /~13,40 Hz, 1H), 4,12 - 4,18 (m, 3H),
3,34 (br. d, J=12,10 Hz, 1H), 3,14 - 3,24 (m, 1H), 2,34 (s, 3H), 1,98 -
2,11 (m, 5H), 1,72 - 1,89 (m, 2H), 1,50 - 1,68 (m, 2H); HRMS tinh toan
d6i v6i Cp3HsoN; (M+H)" 348,2434, thuc té 348,2434.
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(4-((2S,45)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol

Vidu2lb

'H NMR (400 MHz, CD;OD) § 9,05 (br. s., 1H), 7,79 (br. d, J=8,60 Hz,

HO || 2H), 7,63 (br. d, J=7,90 Hz, 2H), 7,19 (app. t, J=2,81 Hz, 1H), 7,02 (br.
(0]
323 1 s., 1H), 6,70 (s, 1H), 6,52 (dd, J=2,08, 3,18 Hz, 1H), 3,73 (s, 3H), 3,62

(d, J=11,92 Hz, 1H), 3,43 - 3,54 (m, 6H), 3,31 (s, 3H), 3,28 (s, 3H), 3,23

ﬁ h (d, /=11,92 Hz, 1H), 2,47 - 2,54 (m, 1H), 2,42 (s, 3H), 2,28 - 2,37 (m,

H (25.4S) | 1H), 1,86 - 1,89 (m, 1H), 1,67 - 1,80 (m, 2H), 1,45 - 1,55 (m, 1H);
HRMS tinh todn ddi véi CpHseN;O, (M+H)™ 466,2706, thuc té
466,2696.

Vidu 33:
(£)-4-((2-(3-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol

Iz

Khudy hdn hop ctia (£)-tert-butyl 4-((2-(3-xyanophenyl)piperidin-1-yl)metyl)-5,7-
dimetyl-1H-indol-1-carboxylat, chit trung gian 4-7, (130mg, 0,293mmol), NaN; (58mg,
0,88mmol) va CdCl, (11mg, 0,06mmol) trong DMF (1,5ml) & 100°C trong 6 gid, va sau
d6 1am mat dén nhiét d6 phong. Pha long hdn hop niy bang FtOAc. Sau do, rira lién
tiép pha hitu co béng H,0 (hai lén), va nude mudi, 1am khod qua Na,SOq, loc, va c6 dic.
Tinh sach phin thu dugc bang RP-HPLC (HC-A) dé thu duoc hop chét tiéu d& nay. 'H
NMR (Muéi HCI, 400 MHz, CD;0D) & 8,16 - 8,31 (m, 2H), 7,54 - 7,74 (m, 2H), 7,25 (d,
J=2,78 Hz, 1H), 6,80 (s, 1H), 6,34 (br. s., 1H), 4,53 (br. d, /~=10,10 Hz, 1H), 4,38 (d,
J=13,40 Hz, 1H), 4,30 (d, J=13,40 Hz, 1H), 3,54 (br. d, J/<11,90 Hz, 1H), 3,35 - 3,43 (m,
1H), 2,43 (s, 3H), 2,22 - 2,31 (m, 1H), 2,13 - 2,21 (m, J=13,40 Hz, 1H), 2,09 (br. s., 3H),
1,96 - 2,04 (m, 1H), 1,72 - 1,96 (m, 3H); HRMS tinh toan d6i v6i C,3H,,Ng (M+H)"
385,2141, thuc té 385,2142.
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Vi du 34:
(£)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit

HoN
o) N

4
H
Khudy hén hop ciia (+)-metyl 3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoat, chét trung gian 4-8, (80mg, 0,212mmol), CaCl, (100mg, 0,901mmol), va
NH4OH (33%, 10M) trong MeOH (10ml) & 80°C trong khoang 16 gid. Sau d6 1am mat
hén hop phan tng dén nhiét 46 phong. Pha loang hdn hop niy bing EtOAc. Sau do, rira
lién tiép pha hitu co béng H,0 (hai lén), va nuée mudi, 1am kho qua Na,SQOy, loc, va co
dic. Tinh sach phan thu duoc bing phuong phap sic ky cot nhanh silicagel (HC-A) dé
thu dugc hop chét tiéu dé nay. '"H NMR (400 MHz, CD;0D) & 8,03 (s, 1H), 7,80 (d,
J=1,80 Hz, 1H), 7,74 (br. d, J=7,60 Hz, 1H), 7,47 (dd, /~7,60, 7,80 Hz, 1H), 7,14 (d,
J=3,28 Hz, 1H), 6,66 (s, 1H), 6,49 (d, J/=3,20 Hz, 1H), 3,68 (d, J/~12,13 Hz, 1H), 3,14 -
3,25 (m, J=11,40 Hz, 2H), 2,87 (d, J/=11,62 Hz, 1H), 2,39 (s, 3H), 2,16 - 2,28 (m, 3H),
1,93 - 2,15 (m, 1H), 1,65 - 1,89 (m, 3H), 1,34 - 1,63 (m, 3H); HRMS tinh toan dbi véi
Cp3HpsN30 (M+H)" 362,2232, thue té 362,2223.

Vidu 35:
(£)-(3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol

HO
N

/

N
H

Khu4y hdn hop cta (#)-metyl 3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoat, chit trung gian 4-8, (230mg, 0,611mmol) va NaBH,; (200mg, 5,29mmol)
trong THF/MeOH (10ml/5ml) trong mdi trudng diéu kién hdi luu trong 3 gio. Co dac
mdt phan hdn hop nay. Sau d6 pha lodng phan thu dugc bing EtOAc. Sau d6 rira lién
tiép hén hop nay béng H,0 va nuéc mubi, 1am khd qua Na,SOy, loc, va ¢6 dic. Tinh
sach phan thu dugc bing phwong phap sic ky cot nhanh silicagel (HC-A) @ thu duoc
hop chit tiéu d& nay. "H NMR (400 MHz, DMSO-dg) 5 10,82 (br. s., 1H), 7,46 (br. s.,
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1H), 7,37 (br. d, J=7,60 Hz, 1H), 7,32 (dd, J=7,30, 7,60 Hz, 1H), 7,22 (br. d, /7,60 Hz,
1H), 7,20 (br. dd, J=2,80, 3,00 Hz, 1H), 6,63 (s, 1H), 6,50 (dd, /=2,02, 2,80 Hz, 1H),
5,18 (t, J=5,81 Hz, 1H), 4,52 (d, J=5,81 Hz, 2H), 3,59 (d, /=12,13 Hz, 1H), 3,00 - 3,12
(m, 2H), 2,57 - 2,66 (m, 1H), 2,36 (s, 3H), 2,22 (s, 3H), 1,84 - 1,94 (m, 1H), 1,54 - 1,75
(m, 3H), 1,46 (br. d, /=8,30 Hz, 1H), 1,26 - 1,41 (m, 2H); HRMS tinh todn déi véi
Cy3HoN,O (M+H)* 349,2280, thue t& 349,2276.

Vi du 36:
(F)-(4-(rel-(2S,45)-(2-(4-(1 H-tetrazol-5-yl)phenyl)-4-etoxypiperidin-1-yl)metyl)-5-
metoxy-7-metyl-1H-indol:

H rel-(2S,4S)

Thém NaN; (30mg, 0,461mmol), sau d6 1a hydrat cia axit phosphomolybdic
(CAS: 51429-74-4, 30mg, 0,099mmol) vao dung dich cla (+)-tert-butyl 4-(rel-(2S,4S)-
(2-(4-xyanophenyl)-4-etoxypiperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol-1-
carboxylat, chit trung gian 5-3-3a, (50mg, 0,099mmol) trong DMF (1ml). Sau d6, khudy
hén hop nay & 110°C trong 3 ngdy, va sau d6 lam mat dén nhiét d6 phong. Pha loéng hén
hop phan tng bang EtOAc. Sau d6, loc hdn hop nay qua nit chua silica gel, dugc trang
bang EtOAc/MeOH (khoang 4/1). Sau d6 cd dic phéan loc duge. Tinh sach phan thu duoc
bang RP-HPLC (HC-B) dé thu duoc hop chét tiéu dé nay. 'H NMR (400 MHz, D,0) &
8,11 (br. d, J/~7,80 Hz, 2H), 7,68 (br. d, /=8,10 Hz, 2H), 7,36 (br. s., 1H), 6,75 (br. s.,
1H), 6,30 (br. s., 1H), 4,51 (br. s., 1H), 4,15 - 4,26 (m, 1H), 3,91 - 4,01 (m, 2H), 3,60 -
3,71 (m, SH), 3,14 - 3,41 (m, 2H), 2,40 (s, 3H), 2,19 - 2,35 (m, 2H), 1,86 - 2,12 (m, 2H),
1,29 (t, J=6,82 Hz, 3H); HRMS tinh toan dbi v6i C,sH3NO, (M+H)" 447,2508, thuc té
447,2489.
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Vi du 37:
(H)-4-((25,4S)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-

(metylsulfonyl)benzamit
o 0
VY
s

Thém metansulfonamit (33,1mg, 0,348mmol) va HATU (97mg, 0,255mmol), sau
do 1a Et;N (0,097ml, 0,696mmol) vao dung dich axit 4-((2S,4.5)-(4-etoxy-1-((5-metoxy-
7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic, vi du 26a, (98mg, 0,232mmol)
trong DMF (1ml). Sau d6, khudy hén hop nay & nhiét do phong trong 20 gid. Thém mot
lwvong bd sung metansulfonamit (20mg, 0,21mmol) vao hdn hop nay, va sau d6 khudy
hdn hop niy trong 48 gid. Ngimg phan tmg bang MeOH /H,0 (khoang 1/1), tinh sach
bing RP-HPLC (HC-B) dé thu dugc hop chit tiéu dé nay. "H NMR (400MHz, CD;0D) &
8,21 (d, J=8,1 Hz, 2H), 7,62 (d, J=8,2 Hz, 2H), 7,32 (d, J/=2,8 Hz, 1H), 6,77 (s, 1H), 6,33
(d, J=3,2 Hz, 1H), 4,77 - 4,70 (m, 1H), 4,37 - 4,29 (m, 1H), 4,27 - 4,16 (m, 1H), 3,81 (br.
s., 1H), 3,77 (s, 3H), 3,70 - 3,65 (m, 1H), 3,64 - 3,54 (m, 3H), 3,16 - 3,10 (m, 5H), 2,51
(s, 3H), 2,29 - 2,20 (m, 2H), 2,11 - 1,92 (m, 2H), 1,31 (t, /=7,0 Hz, 3H); HRMS tinh to4an
d6i v&i CreH34N305S (M+H)" 500,2219, thye t& 500,2207.

Vi du 38:
4-((2S5,45)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-y1)-N-

metylbenzamit

T2

Thém dung dich EDC-HCI (20mg, 0,104mmol) va HOAt (10mg, 0,073mmol)
trong DMF (0,5ml) vao dung dich axit 4-(4-metoxy-1-(25,4S-(5-metoxy-7-metyl-1H-
indol-4-yl)metyl)piperidin-2-yl)benzoic, vi du 21b, (30mg, 0,073mmol) va metylamin
(trong THF, 100ul, 0,2mmol) trong DMF (0,5ml). Khudy hdn hop nay & nhiét d6 phong
trong 13 gid. Sau d6 thém mot lugng bd sung EDC-HCI (20mg, 0,104mmol) vao hdn
hop nay. Khudy hdn hop nay & nhiét d6 phong trong 2 gio. Ngirng phan tmg bang H,0.
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Tinh sach hdon hop nay bang RP-HPLC (HC-B) @ thu dugc hop chit tiéu dé nay. 'H
NMR (400 MHz, CD;CN) & 9,05 (br. s., 1H), 7,78 (d, J=8,60 Hz, 2H), 7,63 (br. d,
J=8,10 Hz, 2H), 7,18 - 7,21 (m, 1H), 6,93 (br. s., 1H), 6,70 (s, 1H), 6,52 (dd, J=2,10,
3,10 Hz, 1H), 3,73 (s, 3H), 3,62 (d, J=11,98 Hz, 1H), 3,44 - 3,51 (m, 2H), 3,28 (s, 3H),
3,23 (d, J~=11,98 Hz, 1H), 2,85 (d, J=4,77 Hz, 3H), 2,47 - 2,54 (m, 1H), 2,42 (s, 3H),
2,28 - 2,37 (m, 1H), 1,68 - 1,79 (m, 2H), 1,44 - 1,55 (m, 1H) HRMS tinh toan dbi véi
C,sH3,N30;5 (M+H)" 422,2444, thye té 422,2430.

Céac vi du sau duge tdng hop tir nguyén liéu khéi dau tuong tng bing cach 4p
dung cac phuong phap tuong tw ma duge md ta trong phan vi du thuc hién sang ché néu

trén:
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Tén hoéa hoc
Nguyén ligu khéi dau
Vidu
Chu triic hoa hoc
NMR; HRMS
4-((25,485)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-y1)-N, N-
dimetylbenzamit
Vidu 21b va dimetylamin
o) 'H NMR (400 MHz, CD3CN) § 9,05 (br. s., 1H), 7,60 (br. d, J=7,90
39-1 \T)KQ | Hz, 2H), 7,39 (br. d, /=8,40 Hz, 2H), 7,19 (dd, J=2,80, 2,90 Hz, 1H),
1, O
O’ 6,70 (s, 1H), 6,53 (dd, J=2,08, 3,06 Hz, 1H), 3,73 (s, 3H), 3,66 (d,
N
° J=12,23 Hz, 1H), 3,42 - 3,50 (m, 2H), 3,29 (s, 3H), 3,25 (d, J=11,40
4 > Hz, 1H), 2,89 - 3,04 (m, 6H), 2,48 - 2,55 (m, 1H), 2,42 (s, 3H), 2,29 -
N
H 2,38 (m, 1H), 1,69 - 1,80 (m, 3H), 1,46 - 1,56 (m, 1H); HRMS tinh toan
d6i véi CogH34N;05 (M+H)" 436,2600, thuc t& 436,2589.
(4-((25,4S)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yD)phenyl)(morpholino)metanon
Vidu 21b va morpholin
o) 'H NMR (400 MHz, CD3CN) & 9,07 (br. s., 1H), 7,61 (br. d, J=7,80
392 O (|3 Hz, 2H), 7,39 (d, J/=8,31 Hz, 2H), 7,18 (dd, J=2,81, 2,93 Hz, 1H), 6,69
O/ (s, 1H), 6,50 - 6,58 (m, 1H), 3,73 (s, 3H), 3,31 - 3,70 (m, 11H), 3,28 (s,
N
o 3H), 3,25 (d, J=11,70 Hz, 1H), 2,48 - 2,57 (m, 1H), 2,42 (s, 3H), 2,28 -
4 h 2,39 (m, 1H), 1,86 - 1,91 (m, 1H), 1,69 - 1,80 (m, 2H), 1,45 - 1,56 (m,
N . .
H 1H); HRMS tinh toan d6i v&i CpsHisN3;O4 (M+H)™ 478,2706, thuc té

478,2696.
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39-3

N-(2-hydroxyetyl)-4-((2S,4S)-4-metoxy- 1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl)benzamit

o

OH

(0]
)KQ [
0, (o)
Y
(/I /jo\ '
N
H

Vidu 21b va 2-etanolamin

'H NMR (400 MHz, CD3CN) & 9,06 (br. s., 1H), 7,82 (br. d, /=8,60
Hz, 2H), 7,64 (br. d, J=8,10 Hz, 2H), 7,20 (app. t, J/=2,81 Hz, 1H), 7,10
- 7,17 (m, 1H), 6,70 (s, 1H), 6,53 (dd, /=2,10, 3,20 Hz, 1H), 3,74 (s,
3H), 3,59 - 3,66 (m, 3H), 3,41 - 3,52 (m, 4H), 3,28 (s, 3H), 3,24 (d,
J=12,00 Hz, 1H), 3,10 - 3,17 (m, 1H), 2,47 - 2,54 (m, 1H), 2,42 (s, 3H),
2,28 - 2,38 (m, 1H), 1,87 - 1,90 (m, 1H), 1,66 - 1,80 (m, 2H), 1,44 -
1,56 (m, 1H); HRMS tinh toan ddi v&i CygHaN;0, (M+H)™ 452,2549,
thuc & 452,2532.

394

4-((25,4S)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-y1)-N-(2-

metoxyetyl)benzamit

Viduy 21b va 2-metoxyetylamin

'H NMR (400 MHz, CD3CN) & 9,05 (br. s., 1H), 7,79 (br. d, J=8,60
Hz, 2H), 7,63 (br. d, J=7,90 Hz, 2H), 7,19 (app. t, J=2,81 Hz, 1H), 7,02
(br. s., 1H), 6,70 (s, 1H), 6,52 (dd, J=2,08, 3,18 Hz, 1H), 3,73 (s, 3H),
3,62 (d, /=11,92 Hz, 1H), 3,43 - 3,54 (m, 6H), 3,31 (s, 3H), 3,28 (s,
3H), 3,23 (d, /=11,92 Hz, 1H), 2,47 - 2,54 (m, 1H), 2,42 (s, 3H), 2,28 -
2,37 (m, 1H), 1,86 - 1,89 (m, 1H), 1,67 - 1,80 (m, 2H), 1,45 - 1,55 (m,
1H); HRMS tinh toan ddi v&i CyHzeN;0, (M+H)' 466,2706, thuc t
466,2696.

Vi du 40:
(£)-N-((4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-

yl)phenyl)sulfonyl)axetamit

Iz
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Téng hop hop chit tiéu d& nay tir (L)-fert-butyl  4-((2-(4-(N-
axetylsulfamoyl)phenyl)piperidin-1-yl)metyl)-5-xyclopropyl-7-metyl-1H-indol-1-
carboxylat, chat trung gian 3-2-26, twong ty véi quy trinh diéu ché vi du 22. '"H NMR
(400 MHz, CD3COCD3) 6 10,55 (br. s., 1H), 9,98 (br. s., 1H), 8,01 (d, /=8,5 Hz, 2H),
7,79 (d, J=8,5 Hz, 2H), 7,24 (app. t, J=2,8 Hz, 1H), 6,69 (dd, J=2,0, 3,1 Hz, 1H), 6,55 (s,
1H), 3,84 (d, J=12,1 Hz, 1H), 3,43 (d, /~=12,1 Hz, 1H), 3,29 (dd, J=3.0, 10,6 Hz, 1H),
2,88 - 2,82 (m, 1H), 2,40 (s, 3H), 2,27 - 2,22 (m, 1H), 2,00 (s, 3H), 1,81 - 1,74 (m, 2H),
1,74 - 1,67 (m, 1H), 1,57 - 1,52 (m, 1H), 1,51 - 1,39 (m, 2H), 0,89 - 0,79 (m, 1H), 0,76 -
0,69 (m, 1H), 0,62 - 0,54 (m, 1H), 0,20 - 0,12 (m, 1H). HRMS tinh toan d6i véi
Cy6H3,N30;S (M+H)" 466,2159, thyc té 466,2140.

Vidu4l:
Etyl 4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoat
o
0
O
O\
4
N
H

Thém AcCl (2,0ml) vao dung dich EtOH (200ml), va sau d6 khudy hdn hop nay &
nhi€t do phong trong 5 min. Thém axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-
yDmetyl)-4-metylpiperidin-2-yl)benzoic, vi du 20a, (300mg, 0,764mmol), vao dung dich
nay va sau d6 khudy hdn hop nay trong 12 gid trong moi truong diéu kién hdi luu. Sau
d6 lam mat hdn hop phan tng dén nhiét do phong. Sau d6 bazo héa hdn hop nay bing
NaHCO; chira nuéc bio hoa, va sau d6 co dic dé loai bé EtOH. Sau d6 chiét hdn hop
nay béng EtOAc. Sau d6, rira pha hitu co bing nuéc mudi, 1am kho qua Na,S0Oy, loc, va
cd dic. Tinh sach phan thu dwoc bing phwong phap sic ky co6t nhanh silicagel
(heptan/EtOAc = 100:0 dén 40:60) d& thu dugc hop chit tiéu dé nay. 'H NMR (400
MHz, CD;0D) 6 8,04 (d, J/=8,46 Hz, 2 H) 7,65 (d, J/=7,71 Hz, 2 H) 7,19 (d, J=3,03 Hz, 1
H) 6,67 (s, 1 H) 6,40 (d, J=3,16 Hz, 1 H) 4,38 (q, /~7,07 Hz, 2 H) 3,75-3,81 (m, 1 H),
3,74 (s, 3 H) 3,20-3,27 (m, 2 H) 3,21 (d, J~12,00 Hz, 1 H) 3,02 (d, /~12,38 Hz, 1 H)
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2,45 (s, 3 H) 2,18 (d, J=8,84 Hz, 1 H) 1,70 (d, J/=12,63 Hz, 1 H) 1,49 - 1,63 (m, 2 H)
1,40 (t, J=7,14 Hz, 3 H) 1,26 - 1,36 (m, 1 H) 0,90 (d, J=6,32 Hz, 3 H). HRMS tinh to4n
d6i v6i CpeHs3N,05 (M+H) 421,2491, thue té 421,2475.

Vidu42:
Etyl 4-((2S,4S)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoat
0
g
‘,, O\/
o
o\

4

N

H

Téng hop hop chit tiéu d& ndy twong ty nhu dugc mb ta trong vi du 41 bit dau tir axit 4-
((28.,45)-(4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl))benzoic, vi
du 26¢c. "H NMR (400 MHz, CD;0D) 5 ppm 8,05 (d, J=8,46 Hz, 2H), 7,67 (d, J=8,08
Hz, 2H), 7,19 (d, J=3,12 Hz, 1H), 6,67 (s, 1H), 6,40 (d, J=3,12 Hz, 1H), 4,38 (q, J=7,12
Hz, 2H), 3,71-3,80 (m, 4H), 3,59-3,69 (m, 2H), 3,46-3,58 (m, 2H), 3,20-3,28 (m, 1H),
2,70-2,81 (m, 1H), 2,47-2,60 (m, 1H), 2,45 (s, 3H), 1,88-1,98 (m, 1H), 1,64-1,88 (m,
3H), 1,40 (t, /~7,12 Hz, 3H), 1,26 (t, J=7,01 Hz, 3H). HRMS tinh toan ddi véi
Cy7H3sN,04 (M+H)" 451,2597, thuc té 451,2603.

Vi du sinh hoc 1: Thir nghiém ELISA véi yéu t6 bd thé B caa nguoi

Phttc CVF-Bb dugc chuan bj tir yéu t6 noc doc ciia rén hd mang (1pM), yéu t6 bd
thé B ctia nguoi tai t& hop (dwoc bidu hién trong té bao clia rudi gidm drosophila va duoc
tinh sach bang cach sir dung céc phuong phap tidu chudn) va yéu t bd thé D cua nguoi
(duogc biéu hién trong E. coli, dugc phuc hoi cudn gip va dugc tinh sach bﬁng cach su
dung cac phuong phap tidu chuén). U phirc CVF-Bb & nbéng do 3nM véi hop chét thir
nghiém & nhiéu ndng d6 kha nhau trong 1 gio & nhiét d¢ phong trong PBS d6 pH 1a 7,4
chttaMgCl, ndng do 10mM va CHAPS 0,05% (khdi lwong/thé tich w/v). Thém co chit
ctia bb thé C3 ciia ngudi tinh sach vao huyét tvong dén ndng @9 cudi 1a 1 pM. Sau khiu 1
gio & nhiét d6 phong, phan (g enzym ndy bi dirng lai do viéc thém cocktail cia cac chit

{mg ché pan-proteaza. San phim cia phan tng nay, C3a, dugc dinh lugng bang phuong
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phép thir nghiém hip phu mién dich gén két enzym. Gia tri ICsy dugc tinh todn tir phin

tram trc ché hoat dong ctia CVF-Bb ¢6 dang ham cta ndng d6 cta hop chét thir nghiém.

Vi du sinh hoc 2: Thtr nghiém ELISA véi yéu t6 bd thé B TR-FRET ctia ngudi
Vi du sinh hoc 2.1. (+) hodc (-)-tert-butyl 3-(3-hydroxyphenyl)piperazin-1-carboxylat

OH

HN
N

d
Phan tach dugc chit dong phan d6i anh cia (+)-fers-butyl 3-(3-
hydroxyphenyl)piperazin-1-carboxylat (CAS: 889956-76-7) bang HPLC khong déi xing
stt dung cot CHIRALPAK AD v6i heptan/EtOAc/MeOH 90/5/5 + 0,1 dietylamin dé thu
duoc (+) hodc (-)-tert-butyl 3-(3-hydroxyphenyl)piperazin-1-carboxylat (t. = 9,7 phut) va
(-) hodc (+)-tert-butyl 3-(3-hydroxyphenyl)piperazin-1-carboxylat (t. = 15,7 phut).
Vi du sinh hoc 2.2. ) hoac (-)-tert-butyl 3-(3-(2-
(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-carboxylat

0
O\/\NJ\O
Y
S
N._O
N
o\’/
Hoa tan (+) hodc (-)-fert-butyl 3-(3-hydroxyphenyl)piperazin-1-carboxylat (t, =
9,7 phat) (Vi du sinh hoc 2.1) (300mg, 1,078mmol) va benzyl 2-hydroxyetylcarbamat

(210mg, 1,078mmol) trong THF (10ml). Thém tributylphosphin (0,404ml, 1,617mmol),
va sau khi lam lanh dén 0°C, thém timg giot DEAD 40% trong toluen (0,640ml,

H

1,617mmol). Khudy phan tmg trong 2 gid & 0°C, sau d6 trong khoang 16 gi¢ & nhiét do
phong. Pha lodng hdn hop phan tng bing NaHCO; chira nuéc. Tach 16p va chiét 16p
nuéc bang AcOEt. Siy pha hitu co quamgSOy va ¢d dic trong moi truong chan khong.

Tinh sach phan thu dugc bang HPLC thu san phim (Macherey-Nagel Nucleosil 100-10
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C18, CH;CN/H,0 (0,1% TFA)) dé thu hop chit tiéu d& nay. MS (ESI+) m/z 455,2
(M+H).

Vi du sinh hoc 2.3. (+) hodc (-)-tert-butyl 4-(4-amino-6,7-dimetoxyquinazolin-2-yl)-3-(3-
(2-(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-carboxylat

(o)

NH, O\/\N/U\o/\(j
0 H
T
o \NJ\NK/
N._O
Y
O\’/

Khudy dung dich 2-clo-6,7-dimetoxyquinazolin-4-amin (CAS: 23680-84-4)
(105mg, 0,439mmol) va ) hodc (-)-tert-butyl 3-(3-(2-
(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-carboxylat (100mg, 0,220mmol)
trong isoamyl ancol (5Sml) trong 16 gio & 135°C. Sau khi lam bay hoi, tinh sach phan thu
dugce b%lng HPLC thu san phém (Macherey-Nagel Nucleosil® 100-10 C18, CH;CN/H,0O
(0,1% TFA)) dé thu hop chat tiéu d& nay. MS (ESI+) m/z 659,2 (M+H).

Vi duy sinh hoc 2.4. (+) hodc (-)-fert-butyl ((1R)-3-(4-(4-amino-6,7-dimetoxyquinazolin-
2-y1)-3-(3-(2-(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-yl)-3-oxo-1-
phenylpropyl)carbamat

NH, Ov\NJ\OA@
0 H
|
\O \N)\,\L/

Hoa tan (+) hodc (-)-tert-butyl 4-(4-amino-6,7-dimetoxyquinazolin-2-yl)-3-(3-(2-
(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-carboxylat (60mg, 0,078mmol)
trong dung dich HCI ndng d6 4N trong dioxan (5ml) va khudy trong 1 gid & nhiét do
phong. Lam bay hoi hdn hgp phan tmg. Hoa tan phin tao thanh trong DMF (3ml), va
thém axit (R)-3-((tert-butoxycarbonyl)amino)-3-phenylpropanoic (21,0mg, 0,079mmol),
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DIPEA (0,041ml, 0,238mmol) va HATU (60,2mg, 0,158mmol). Khudy dung dich nay
trong 16 gid ¢ nhiét 4o phong. Loc va 1am bay hoi hdn hgp phan tng trong diéu kién
chan khong. Tinh sach phan thu dugc bing HPLC thu sén pham (Waters SunFire™ Prep
C18 OBD, CH3CN/H,0 (0,1% TFA)) dé thu hop chét tiéu dé nay. MS (ESI+) m/z 806,2
(M+H).

Vi du sinh hoc 2.5. (+) hodc (-)-2-((1E,3E,5E)-5-(1-(6-((2-(3-(1-(4-amino-6,7-
dimetoxyquinazolin-2-yl)-4-((R)-3-((tert-butoxycarbonyl)amino)-3-
phenylpropanoyl)piperazin-2-yl)phenoxy)etyl)amino)-6-oxohexyl)-3,3-dimetyl-5-
sulfoindolin-2-yliden)penta-1,3-dien-1-yl)-1-etyl-3,3-dimetyl-5-sulfo-3 H-indol-1-ium

0
Os¢Zon

Hoa tan (+) hodc (-)-tert-butyl ((1R)-3-(4-(4-amino-6,7-dimetoxyquinazolin-2-yl)-
3-(3-(2-(((benzyloxy)carbonyl)amino)etoxy)phenyl)piperazin-1-yl)-3-oxo-1-
phenylpropyl)carbamat (17mg, 0,021mmol) trong EtOH (5ml), va thém Pd/C (2,24mg,
2,109umol). Khudy phén ting trong méi truong H, trong 16 gi¢ & nhiét do phong. Loc va
lam bay hoi hén hop phan tmg. Hoa tan phin thu dugc trong DMF (2ml), va 2-
((1E,3E,5E)-5-(1-(6-((2,5-dioxopyrolidin-1-yl)oxy)-6-oxohexyl)-3,3-dimetyl-5-
sulfoindolin-2-yliden)penta-1,3-dien-1-yl)-1-etyl-3,3-dimetyl-3 H-indol-1-ium-5-sulfonat
(Cy-5, CAS: 146368-14-1) (13,32mg, 0,020mmol), DIPEA (0,018ml, 0,101mmol) va
thém HATU (15,40mg, 0,040mmol). Khudy dung dich nay trong 16 gid & nhiét do
phong. Lam bay hoi hdn hgp phan tng trong diéu kién chan khéng va tinh sach bing
HPLC thu san phim (Macherey-Nagel Nucleosil® 100-10 C18, CH;CN/H,0 (0,1%
TFA)) dé thu hop chit tiéu dé nay. MS (ESI+) m/z 656,1 (M/2).
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Vi du sinh hoc 2.6. (+) hodc (-)-2-((1E,3E,5E)-5-(1-(6-((2-(3-(4-((R)-3-amino-3-
phenylpropanoyl)-1-(4-amino-6,7-dimetoxyquinazolin-2-yl)piperazin-2-
yDphenoxy)etyl)amino)-6-oxohexyl)-3,3-dimetyl-5-sulfoindolin-2-yliden)penta-1,3-dien-
1-yl)-1-etyl-3,3-dimetyl-5-sulfo-3 H-indol-1-ium

0
OssZoH

NH O\ANJJ\/\/\/N
Y Z N H
~o \NJ\N
K/N\N/\/Q
O WH,

Hoa tan (+) hodc  (-)-2-((1E,3E,5E)-5-(1-(6-((2-(3-(1-(4-amino-6,7-
dimetoxyquinazolin-2-yl)-4-((R)-3-((tert-butoxycarbonyl)amino)-3-
phenylpropanoyl)piperazin-2-yl)phenoxy)etyl)amino)-6-oxohexyl)-3,3-dimetyl-5-
sulfoindolin-2-yliden)penta-1,3-dien-1-yl)-1-etyl-3,3-dimetyl-5-sulfo-3 H-indol-1-i (4mg,
3,05umol) trong dung dich HCI nong do 4N trong dioxan (3ml) va khudy trong 1 gi® &
nhiét do phong. Tinh sach hdn hop nay bing HPLC thu san phdm (Waters Sunfire™ C18
OBD, CH3CN/H,0 (0,1% TFA)) d thu hop chét tiéu d& nay. Cac phan doan dugc két
hop va dugc 1am bay hoi dén khé. Hoa tan phan thu dugce trong lwgng CH;CN nhé nhét
va thém dung dich HCI chtra nuéc ndng @6 1M (3ml, 3,00mmol). Sau d6 lam bay hai
hén hop dé thu dugc hop chét tiéu @& nay & dang mudi HCL. '"H NMR (mudi HCI, 400
MHz, CD;0D) 6 8,30 (m, 2 H), 7,90 (s, 1 H), 7,89 (d,J= 5,4 Hz, 1 H), 7,86 (d, J= 5,6
Hz, 1H), 7,72 (dd,J= 8.1, 37 Hz, 1 H), 7,55 (d,J= 7,2 Hz, 1 H), 7,37-7,47 (m, 5 H),
7,07-7,28 (m, 4 H), 6,86-6,95 (m, 3 H), 6,68 (t, /= 12,5 Hz, 1 H), 6,38 (dd, J= 4,5, 18,4
Hz, 1 H), 6,31 (d, J= 13,9 Hz, 1 H), 5,95 (bf. s, 1 H), 4,76-4,84 (m, 1 H), 4,68-4,71 (m, 1
H), 4,46-4,57 (m, 1 H), 4,18-4,31 (m, 3 H), 4,05-4,11 (m, 3 H), 3,80-4,00 (m, 8 H), 3,41-
3,60 (m, 3 H), 3,06-3,09 (m, 2 H), 2,84 (dd, J= 3,8, 22,5 Hz, 1 H), 2,12-2,22 (m, 2 H),
1,75-1,86 (m, 2 H), 1,73 (s, 6 H), 1,70 (s, 6 H), 1,59-1,69 (m, 2 H), 1,39 (t,J= 7,3 Hz, 3
H), 1,29-1,37 (m, 2 H). UPLC-MS (ESI+) m/z 606,1 (M/2); Thiét bi: Waters UPLC
Acquity; cot: Acquity HSS T3 1,8um 2,1x50mm & 50°C, dung moi rira giai A: nudc +
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0,05 % HCOOH + 3,75mM amoni axetat, B: CH;CN + 0,04 % HCOOH, Gradien: 5%
dén 98% B trong 1,4 min, tbc do chdy: 1,0ml/min; thoi gian lIvu: 0,64 min.

Vi du sinh hoc 2.7. Yéu t6 B ciia ngudi tai t6 hop (dugc biéu hién trong t& bao cta rudi
gidm drosophila va dugc tinh sach bing céch sir dung cac phuong phap tidu chudn) duoc
danh d4u bing biotin (10nM), streptavidin duoc danh diu europi (5nM) va (+) hodc (-)-
2-((1E,3E,5E)-5-(1-(6-((2-(3-(4-((R)-3-amino-3-phenylpropanoyl)-1-(4-amino-6,7-
dimetoxyquinazolin-2-yl)piperazin-2-yl)phenoxy)etyl)amino)-6-oxohexyl)-3,3-dimetyl-
5-sulfoindolin-2-yliden)penta-1,3-dien-1-yl)-1-etyl-3,3-dimetyl-5-sulfo-3 H-indol-1-i (Vi
du sinh hoc 2.6, 240nM c6 hoat tinh khéng yéu t6 B khi dugc thir nghiém st dung thir
nghiém cua vi du sinh hoc 1) (75nM) dugc 0 v6i hop chét thi nghi€ém & cac nf‘)ng do
khéc nhau 1én dén 2 gi& & nhiét d6 phong trong Tris/HCI ndng d6 20mM, do pH 1a 7.4,
0,005% (thé tich/thé tich) Tween20.

Su gidm bi gi6i han thoi gian cla cudng d@§ huynh quang lién quan dén sy canh
tranh giita cac phéi tir yéu t6 B danh ddu va khong danh du duge ghi lai & ca hai budc
song 620nm va 665nm, 70us sau khi kich thich phét xa & budc séng 337nm st dung may
do huynh quang vi dia (microplate spectrofluorimeter). Gia trj ICsy dugc tinh toan tir su
dich chuyén phan tram trc ché cia yéu t6 bd thé B-(+) hoidc (-)-2-((1E,3E,5E)-5-(1-(6-
((2-(3-(4-((R)-3-amino-3-phenylpropanoyl)-1-(4-amino-6,7-dimetoxyquinazolin-2-
yl)piperazin-2-yl)phenoxy)etyl)amino)-6-oxohexyl)-3,3-dimetyl-5-sulfoindolin-2-
yliden)penta-1,3-dien-1-yl)-1-etyl-3,3-dimetyl-5-sulfo-3 H-indol-1-i (Vi du sinh hoc 2,6,
240nM c6 hoat tinh khang yéu t6 B khi dugc thir nghiém st dung thr nghiém cda vi du
sinh hoc 1) ¢6 dang ham ciia ndng do ciia hop chét thir nghiém.

Hop chit theo sang ché 1a c6 hiéu qua v&i viée rc ché yéu t§ B. Dir liéu trong

bang 1 thu dugc béng cach sir dung thtr nghi€m cta vi du sinh hoc 2.

Bang 1
Vi du s6 %ﬁf\g) Vi du s iﬁf\o&)
Vidul >100 Vidu 17-24 0,035
Vidu2b (+) >100 Vidu 17-25 0,045
Vidu2b (-) 7,9 Vidu 17-26 4,6
Vidu3 6 Vidu 17-27 >100
Vi du 4b (+) 67 Vi du 17-28 0,16
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Vi du s %515\0/[) Vi du sb igf\?l)
Vidu4b (-) 0,72 Vidu 18 2,8
Vidy 5-1 7.2 Vi du 19 >100
Vidu 5-2 7,9 Vi du 20a 0,009
Vi du 5-3 2,6 Vi du 20b 0,29
Vidu 5-4 0,18 Vidu2la 0,019
Vidu 5-5 3,5 Vidu21b 0,65
Vidu 5-6 0,66 Vidu 22-1a 0,019
Vidus-7 8.3 Vi du 22-1b 1.8
Vidu 5-8 24 Vidu 22-2a 2,2
Vidu 5-9 7,1 Vi du 22-2b 0,013
Vidu 5-10 1,5 Vi du 23a >100
Vidu5-11 1,3 Vidu 23b 1,8
Vidu 5-12 0,037 Vidu 24 8,7
Viduo6 14 Vidu 25a 15
Vidu7 9.4 Vidu 25b 0,047
Vidu 8 0,71 Vi du 26a 0,01
Vidu9-1 2 Vi du 26b L1
Vidu 9-2 0,64 Vidu27-1a 3,7
Vidu 10 11 Vidu27-1b 0,022
Vidull 0,23 Vidu27-2a 0,015
Vidu 12 2,3 Vi du 27-2b 16
Vidu 13 0,14 Viduy27-3a 0,014
Vidu 14a 1,7 Vidu27-3b 0,74
Vidu 15 8,7 Vidu27-4a 0,009
Vidu 16 0,03 Vi du 27-4b 1,7
Vidu 17-1 0,019 Vidu 28 1,5
Vidu 17-2 0,12 Vidu29 33
Vidu17-3 0,038 Vi du 30-1 3,4
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Vi du s6 %Sﬁ"d) Vi du sé 515\3[)
Vi du 17-4 0,087 Vi du 30-2 8,2
Vi du 17-5 0,03 Vi du 30-3 1,3
Vi du 17-6 6,6 Vi du 30-1 3.4
Vi du 17-7 45 Vi du 30-2 8,2
Vidy 17-8 0,07 Vi du 30-3 1,3
Vi du 17-9 5 Vi du 31 6,8
Vi du 17-10 0,1 Vi du 32-1 36
Vidy 17-11 0,015 Vi dy 32-2 36
Vi du 17-12 0,45 Vi du 32-3 0,34
Vi dy 17-13 0,063 Vi du 33 12
Vi dy 17-14 1,8 Vi du 34 2,9
Vi dy 17-15 0,023 Vi du 35 2,7
Vidu 17-16 1,9 Vi du 36 0,02
Vidu 17-17 2,1 Vi du 37 0,022
Vidu 17-18 0,027 Vi du 38 0,13
Vidu 17-19 29 Vi du 39-1 1,7
Vi dy 17-20 2,8 Vi du 39-2 1,8
Vi dy 17-21 0,84 Vi du 39-3 0,28
Vi du 17-22 0,1 Vi dy 39-4 0,3
Vidy 17-23 1,7 Vi du 40 0,055
Vi du 17-29 0,011 Vi du 41 0,165
Vi du 17-30 0,013 Vi dy 42 0,24
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YEU CAU BAO HO

1. Hop chét, hodc mudi hodc chat hd bién ctia né, c6 cong thire (I):

@

trong do:

nla0, 1 hodc2;

R 14 hydro, C;-Cyalkyl, hodc hydroxyC;-Cqalkyl;

R!'1a halogen, hydroxy, C;-Cgalkyl, C,-Cgalkenyl, C;-Cgxycloalkyl, C,-Cealkoxy,
haloC;-Cgalkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C;-CealkoxyC,-Cealkyl,
Ci-CealkoxyC;-Cgalkoxy, C;-CexycloalkylC;-Cealkoxy, haloC,-Cealkoxy, -
S(0),C-Cealkyl, -CH,NHC(O)C;-C,alkyl hozic -OCH,C(O)R’,

plao, 1, hoac 2;

R%1a C1-Cealkyl, C;-Cgalkoxy, hydroxyC;-Cgalkyl hodc halogen;

R? 1 hydro, halogen, xyano, C;-Cjalkyl, haloC;-Cjalkyl, -CH,C(O)R’, phenyl
hodc heteroaryl 5 hodc 6 canh c6 1, 2 hodc 3 nguyén t§ khac loai ctia vong ddc 14p
dugc chon tr N, O hodc S, trong d6 phenyl hodc heteroaryl nay tiy y dugc thé
bang 0, 1, hodc 2 nhém C;-Cyalkyl, va trong d6 alkyl va haloalkyl tiy y dugc thé
bﬁng 0 hodc 1 hydroxy;

R* 14 phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hodc sdu canh ¢6 1, 2 hodc 3 nguyén td khac loai cua vong doc 1ap dugce chon tir
N, O hodc S, va trong do phenyl hodc heteroaryl nay tiy ¥ duge thé bing R> va
dugc thé tiép béng 0 hoac 1 ph?ln tr thé duge chon tir halogen, C;-Cjalkyl, C;-
Cjalkoxy, hydroxy C;-C,alkyl, hydroxy, va xyanometyl;

R’ la -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C;-Cjalkyl, -SO,NHC(O)C,-
Caalkyl, -SO;N(H)(C-Cialkyl)y.m, -SO,C1-Cialkyl, xyano, halogen, hydroxyC;-
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Caalkyl va heteroaryl 5 canh c6 1-4 nguyén tir vong 1a nito va c¢6 0 hodc 1 nguyén
tr vong 1a oxy hodc luu huynh;

m la 0, 1, hoac 2;

W 14 O hodc C(R®),;

RS doc 1ap duoc chon, mdi 1in xuét hién, tir nhém bao gém hydro, hydroxy,
amino, mono- va di- C;-Cjalkylamino, C;-C,alkyl, hydroxyC;-Cyalkyl, xyanoC;-
Cjalkyl hodc C;-C,alkoxy; hodc

C(R®),, duoc két hop v6i nhau, tao ra vong cacbon spiro ¢6 3 dén 6 nguyén tir
vong;

R 1a hydroxy, C;-Cjalkoxy, amino hodc mono- va di-C;-Cgalkylamino;

R®1a hydroxy, C;-C,alkoxy, amino hoic di vong no ¢6 5 dén 7 canh ¢6 1, 2, hodc
3 nguyén tr khic loai cuia vong ddc 14p dugce chon tir N, O hoidc S; hoic

R® 13 mono- va di-C;-Cjalkylamino khoéng duoc thé hodc duoc thé béng halogen,
hydroxy hodc Cy-Cjalkyl; va

R’1a heteroaryl 5 canh c6 1 dén 4 nguyén tir vong 1a nito va 0 hodc 1 nguyén tir
vong 1a oxy hodc luu huynh, di vong ndy tity y dugc thé bing 0 dén 2 nhom C;-
Cqalkyl.

2. Hop chét theo diém 1, hodc mubi hodc chét hd bién ctia no, trong dénlal.

3. Hop chét theo diém 1 hodc diém 2, hozc mubi hodc chét hd bién cua né, trong d6 W 1a
CHR® hozc C(CH3)R®.

4. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 3, hodc mudi hodc chét hd bién

cua no, trong dé R'1a C;-Caalkyl, C;-Cjalkoxy, hodc xyclopropyl.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, hodc mudi hodc chit hd bién

ctia nd, trong d6 R? 1a metyl.

6. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 5, hodc mudi hodc chit hd bién

clia n6, trong d6 R> 13 hydro, halogen hodc C;-C,alkyl.
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7. Hop chét theo diém bAt ky trong sb cac diém tir 1 dén 6, hodc mudi hodic chit hd bién

cua no, trong dé R’ 1a hydro.

8. Hop chét theo diém bAt ky trong sb cac diém tir 1 d@én 7 , hodc mudi hodc chét hd bién

cua no, c6 cong thirc (I1a) hodc (IIb):

4 6
RUR 4 THa e
R R
N
R3 U
R3
R1

/
N
H
(ITa) hodc R? (IIb).

9. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 8, hodc mudi hodc chit hd bién

cua no, c6 cong thirc (Il1a) hodc (I1Ib):

R5
Z

I R® CH; _

X A R

N
R3 N
R3
R1
N
H
RZ

(Illa) hodc (I1Ib)

trong d6 X 1a N hodc CH.
10. Hop chét theo diém bt ky trong sb cac didm tir 1 dén 8, hodc mubi hoic chit hd bién

ctia n6, trong d6 R* 1a pyridin-3-yl ma dugc thé & vi tri para so véi vong piperidin bang

R5
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11. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 8, hodc muébi hoic chit hd bién
ctia n6, trong d6 R* 14 phenyl dwoc thé & vi tri para so v6i vong piperidin bang R’ va tiy

y duoc thé bang flo, metoxy, hydroxymetyl hodc hydroxy.

12. Hop chét theo diém 11, hodc mudi hodc chit hd bién cia né, trong d6 R* 1a phenyl

dugc thé & vi tri para so v6i vong piperidin bang R’

13. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 8, hogic mudi hoic chit h3 bién

cua no, c6 cong thic (IVa) hoac (IVb):

RS Me

J
N
H
(IVa) hoic R? (IVb).

14. Hop chét theo diém bAt ky trong sb cac diém tir 1 dén 13, hodc mudi hoidc chét hd

bién cta no, trong d6 R’ 14 CO,H, CONH,, SO,NH, hodc tetrazolyl.

15. Hop chét theo diém 1, hoiic mudi hodc chit hd bién cta no, ma hop chét nay dugc
chon tir nhém bao gdm:

1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol;
4-((4-metoxy-2-phenylpiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;
5,7-dimetyl-4-((2-phenylpiperidin-1-yl)metyl)-1H-indol;
1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol;
4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;
3-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;

-223-



22045

4-((2-(4-flophenyl)-4-metoxypiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;
(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-2-yl)metanol;
(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
5,7-dimetyl-4-((2-(4-(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1H-indol;
4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl- 1 H-indol;
1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin;

4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzamit;
4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzamit;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-hydroxypiperidin-2-yl)benzoic;

axit 4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

metyl 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoat;

axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-2-flobenzoic;
axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)pyrolidin-2-yl)benzoic;

axit 5-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic;

axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metoxybenzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
5-metoxy-7-metyl-4-((2-(pyridin-4-yl)piperidin-1-yl)metyl)-1H-indol,;
5-metoxy-7-metyl-4-((2-(pyridin-3-yl)piperidin-1-yl)metyl)- 1 H-indol;

axit 3-flo-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-(4-((5-metoxy-7-metyl-1H-indol-4-yl)metyl ) morpholin-3-yl)benzoic;

axit 6-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)nicotinic;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-propoxypiperidin-2-yl)benzoic;
axit 4-(4-hydroxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metylbenzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-5-metylpiperidin-2-yl)benzoic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-etylpiperidin-2-yl)benzoic;
axit 2-(4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit 2-(3-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
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axit 5-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)picolinic;

axit 2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-carboxylic;
axit 2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-4-metylthiazol-5-
carboxylic;

axit 3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)azepan-2-yl)benzoic;
4-((2-(4-(1H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol;
4-((2-(4-(1H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-indol;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-1-naphtoic;

axit 1-(2,2,2-triflo-1-(5-metoxy-7-metyl-1 H-indol-4-yl)etyl)piperidin-2-yl)benzoic;
axit 2-metoxy-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
2-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril;

axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-yl)benzoic;

axit 4-(4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 5-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic;
axit 4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-yl)benzoic;
4-(4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzonitril;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit 4-((4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;

axit 4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;

axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-yl)benzoic;
axit 4-(1-((5 -xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;
axit 4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-2-yl)benzoic;
axit 4-(5-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;

axit 4-(5-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit 4-(5-hydroxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
1-((5,7-dimetyl-1H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin;
(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanamin;
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(4-(4-metoxy-1-((5-metoxy-7-metyl-1H- -indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
4-((2-(3-(2H-tetrazol-5-yl)phenyl)piperidin-1 -yDmetyl)-5,7-dimetyl-1H-indol;
3-(1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit;

(3-(1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;

(4-((2-(4~( 1 H-tetrazol-5-yl)phenyl)-4-etoxypiperidin-1 -yDmetyl)-5-metoxy-7-metyl-1H-
indol;

4-(4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)-N-
(metylsulfonyl)benzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)-N-
metylbenzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-y1)-N,N-
dimetylbenzamit;

(4-(4-metoxy-1-((5-metoxy-7-metyl-1H: -indol-4-yl)metyl)piperidin-2-
yl)phenyl)(morpholino)metanon;

N-(2-hydroxyetyl)-4-(4-metoxy-1 -((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzamit;

4-(4-metoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)-N-(2-
metoxyetyl)benzamit;

N-((4-(1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)sulfonyl)axetamit;

axit 4-(6-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)-6-azaspiro[2,5]octan-5-yl)benzoic;
axit 4-etyl-1-((5-metoxy-7-metyl- 1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

etyl 4-((2S,4R)-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoat; etyl 4-((28,4S)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yDmetyl)piperidin-2-yl)benzoat;

(-)-1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)-2-phenylpiperidin-4-ol (chét ddng phan khong
dbi quang-2);

(+)-4-((4-metoxy-2-phenylpiperidin-1 -yl)metyl)-5,7-dimetyl-1H-indol (chit ddng phan
khong ddi quang-1);

(-)-4-((4-metoxy-2-phenylpiperidin-1 -yl)metyl)-5,7-dimetyl-1H-indol (chit ddng phéan
khong dbi quang-2);

(+)-5,7-dimetyl-4-((2-phenylpiperidin-1 -yl)metyl)-1H-indol;
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(£)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol (ch4t ddng
phén khong d6i quang-1);
()-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenyl-piperidin-4-yl)metanol (chit ddng
phan khong dbi quang-2);
(£)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
(+)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzensulfonamit;
(+)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;
(£)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-metylbenzensulfonamit;
(+)-4-((2-(4-flophenyl)-4-metoxypiperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;
(#)-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-2-yl)metanol;
(4-(1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanol;
(£)-5,7-dimetyl-4-((2-(4-(metylsulfonyl)phenyl)piperidin-1-yl)metyl)-1H-indol;
(£)-4-((2-(4-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl- 1 H-indol;
(%)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (cht dong phan
khong ddi quang-1);

()-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-amin (ch4t dong phan
khong i quang-2);

(£)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
(*)-4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;
(£)-4-(rel-(2S,45)-1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzamit;

(£)-4-(4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzamit (chét dong phan khong dbi quang don nhét);

axit (£)-4-(rel-(2S,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-hydroxypiperidin-2-
yl)benzoic;

axit (£)-4-(rel-(2S,4R)-1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)-4-hydroxypiperidin-2-
yl)benzoic;

axit (£)-4-(1-((-5-clo-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

(£)-metyl 4-(rel-(28,4S5)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoat;

(£)-metyl 4-(rel-(2S,4R)-1-((5,7-dimetyl-1H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoat;
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axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-2-
flobenzoic;

axit (-)-(S)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (£)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)pyrolidin-2-yl)benzoic;

axit (-)-(5)-5-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)picolinic;
axit (-)-(8)-4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-3-
metoxybenzoic;

axit (-)-(S)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
(£)-5-metoxy-7-metyl-4-((2-(pyridin-4-yl)piperidin-1-yl)metyl)-1 H-indol;
(£)-5-metoxy-7-metyl-4-((2-(pyridin-3-yl)piperidin-1-yl)metyl)-1H-indol;

axit (+)-(5)-3-flo-4-(1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (-)-(R)-4-(4-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)morpholin-3-yl)benzoic;

axit (-)~(S)-6-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)nicotinic;

axit  (-)-4-((25,4S)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-propoxypiperidin-2-
yl)benzoic;

axit  (-)-4-((25,4S5)-4-hydroxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit (+)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-3-metylbenzoic;
axit  (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-5-metylpiperidin-2-yl)benzoic
(chét ddng phan khong déi quang don nhat);

axit  (£)-4-(rel-(2S,4R)-4-etyl-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit (+)-2-(4-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;
axit (+)-2-(3-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)axetic;

axit (£)-5-(rel-(28,45)-1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)picolinic;

axit (#)-2-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)thiazol-4-
carboxylic;

axit (+)-2-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-4-metylthiazol-5-
carboxylic;

axit (£)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (£)-4-(1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)azepan-2-yl)benzoic;
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(-)-(S)-4-((2-(4-(1H-pyrazol-4-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-
indol;

(-)-(8)-4-((2-(4-(1 H-pyrazol-3-yl)phenyl)piperidin-1-yl)metyl)-5-metoxy-7-metyl-1H-
indol;

axit (£)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-1-naphtoic;

axit 4-((28)-1-(2,2,2-triflo-1-(5-metoxy-7-metyl- 1 H-indol-4-yl)etyl)piperidin-2-
yl)benzoic (chit ddng phan khong dbi quang-1);

axit (+)-2-metoxy-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;
axit (£)-4-(6-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-6-azaspiro[2,5]octan-5-
yl)benzoic;

axit (£)-4-(rel-(25,45)-4-etyl-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

(*)-2-(1 -((5 ,7-dimetyl-1H-indol-4-yl)metyl)-2-phenylpiperidin-4-yl)axetonitril (chét
ddng phan khong d6i quang-1);

axit (+)-4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoic;

axit (-)-4-((2R 4S5)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoic;

axit  (+)-4-((2R,4R)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit (-)-4-((28,4S5)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzoic;

axit  (-)-5-(rel-(2S,45)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)picolinic;

axit  (+)-5-(rel-(2S,45)-4-etoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)picolinic;

axit (+)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-
yl)benzoic;

axit (-)-4-(1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4,4-dimetylpiperidin-2-
yl)benzoic;

(-)-4-(rel-(25,45)-4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-

yl)benzonitril;
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(+)-4-(rel-(2S,4S5)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)benzamit; '

axit (+)-4-(1-((5,7-dimetyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (-)-4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic;

axit (+)-4-((25,45)-(4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-

yl))benzoic;

axit (-)-4-((2R,4R)-(4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl))benzoic;

axit (+)-4-(rel-(25,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic;

axit (-)-4-(rel-(28,45)-1-((5,7-dimetyl- 1 H-indol-4-yl)metyl)-4-metoxypiperidin-2-
yl)benzoic;

axit (+)-4-(rel-(2S,4S)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yl)benzoic

axit (-)-4-(rel-(2S5,45)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-4-etoxypiperidin-2-
yl)benzoic;

axit (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoic;

axit (+)-4-(rel-(28,45)-1-((5-xyclopropyl-7-metyl- 1 H-indol-4-yl)metyl)-4-
metoxypiperidin-2-yl)benzoic;

axit (+)-4-(rel-(2S,45)-1-((5-xyclopropyl-7-metyl-1 H-indol-4-yl)metyl)-4-

etoxypiperidin-2-yl)benzoic;

axit (-)-4-(rel-(25,4S)-1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)-4-etoxypiperidin-
2-yl)benzoic;

axit (+)-4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét ddng phan khong ddi quang-1);

(£)-4-(5-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-yl)benzamit
(chét ddng phéan khong d6i quang-1);

axit (*)-4-(5-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét dong phan khong di quang-2);

axit (+)-4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét ddng phéan khong dbi quang-1);
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axit (£)-4-(5-hydroxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzoic
(chét dong phan khong d6i quang-2);

(£)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin-(ch4t ddng
phén khéng déi quang-1);

(£)-1-((5,7-dimetyl-1 H-indol-4-yl)metyl)-N-metyl-2-phenylpiperidin-4-amin (ch4t dong
phén khdng d6i quang-2);
(£)-(4-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl)metanamin;
(4-((2S,4S5)-4-metoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)metanol;
(#£)-4-((2-(3-(2H-tetrazol-5-yl)phenyl)piperidin-1-yl)metyl)-5,7-dimetyl-1H-indol;
(#)-3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)benzamit;

(#)- (3-(1-((5,7-dimetyl-1H-indol-4-yl)metyl)piperidin-2-yl)phenyl )metanol;
(£)-(4-(rel-(25,45)-(2-(4-(1 H-tetrazol-5-yl)phenyl)-4-etoxypiperidin-1-yl)metyl)-5-
metoxy-7-metyl-1H-indol;

(+)-4-((25,45)-4-etoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-y1)-N-
(metylsulfonyl)benzamit;
4-((28,4S5)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-yl)-N-
metylbenzamit;
4-((28,4S5)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-N,N-
dimetylbenzamit;

(4-((2S,45)-4-metoxy-1-((5-metoxy-7-metyl-1 H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)(morpholino)metanon;
N-(2-hydroxyetyl)-4-((2S5,45)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-
yDmetyl)piperidin-2-yl)benzamit;
4-((25,45)-4-metoxy-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)piperidin-2-y1)-N-(2-
metoxyetyl)benzamit;
(£)-N-((4-(1-((5-xyclopropyl-7-metyl-1H-indol-4-yl)metyl)piperidin-2-
yl)phenyl)sulfonyl)axetamit;

etyl 4-((2S,4R)-1-((5-metoxy-7-metyl-1H-indol-4-yl)metyl)-4-metylpiperidin-2-
yl)benzoat;
etyl 4-((285,45)-4-etoxy-1-((5-metoxy-7-metyl- 1 H-indol-4-yl)metyl)piperidin-2-

yl)benzoat va mubi, chat ddng phan l4p thé va chét hd bién cua no.
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16. Duoc phém chira mot hodc nhiéu chat mang dugc dung va luong c6 hiéu qua diéu tri

bénh ctia hop chét theo diém bét ky trong sb cac diém tir 1-15.

17.TH hop, cu thé 1a td hop dugc, chira lugng c6 hiéu qua diéu tri bénh cua hop chét theo
diém bAt ky trong sb cac diém tir 1-15 va chit c6 hoat tinh diéu tri bénh thit hai, trong d6
chét c6 hoat tinh diéu tri th hai ndy co tac dung c6 loi dbi véi chita lanh vong mac hodc
md vong mac bi tén thwong, bao gdbm cac phan tir ¢ kha nang sua chita va tai tao mo
va/hodc rc ché ching viém, ching han, ddng yéu té bao gdm chit e ché bd thé, chét
khang VEGF, yéu t6 ting truéng nguyén bao soi co ban, yéu tb sinh dudng than kinh thé
mi, axokin, yéu td e ché bénh bach cAu, neutrotrophin 3, neurotrophin-4, yéu tb tang
truong than kinh, yéu t6 ting truéng twong tu insulin II, prostaglandin E2, yéu t§ séng
s6t 30kD, taurin, va vitamin A; hodc cac déng yéu td lam giam triéu ching, bao gém
thudc sét trung, thude khang sinh, thudc khang virut va khang ndm, va thubc giam dau va

thubc gay mé; chit khang tdn mach, chét didu bién té bao B hoic té bao T.

18. Hop chat, hoic mudi hogic chit h3 bién cta nd, c6 cong thire (1):

IZ\

@
trong do:
nlao0, 1 hoic 2;
R 1a hydro, C;-Cjalkyl, hodc hydroxyC,-C,alkyl;
R'1a halogen, hydroxy, C;-Cgalkyl, C,-Cealkenyl, C5-Cgxycloalkyl, C;-Cgalkoxy,
haloC;-Cgalkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C;-CgalkoxyC;-Csalkyl,
C;-CealkoxyC;-Cealkoxy, Cs3-CexycloalkylCy-Cgalkoxy, haloCi-Cgalkoxy, -
S(0),C;-Csalkyl, -CH,NHC(O)C,-Cjalkyl hogc -OCH,C(O)R’,
pla0, 1, hoac 2;
R’ 14 C;-Cealkyl, Cy-Cealkoxy, hydroxyC;-Cealkyl hodc halogen;
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R’ 1a hydro, halogen, xyano, C;-Cgalkyl, haloC;-Cqalkyl, -CH,C(O)R’, phenyl
hodc heteroaryl 5 hodc 6 canh c¢6 1, 2 hodc 3 nguyén t6 khac loai cta vong doc lap
dugc chon tir N, O hodc S, trong d6 phenyl hodc heteroaryl nay tuy y dugc thé
bang 0, 1, hozc 2 nhém C;-Cjalkyl, va trong d6 alkyl va haloalkyl tiy y duoc thé
bang 0 hoic 1 hydroxy;

R* 14 phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hodc sdu canh c6 1, 2 hodc 3 nguyén t6 khac loai cua vong ddc 1ap dugc chon tir
N, O hodc S, va trong d6 phenyl hodc heteroaryl nay tly y dugc thé bang R’ va
dugc thé tiép b%mg 0 hoac 1 phﬁn tir thé dugc chon tir halogen, C;-C,alkyl, C;-
C,alkoxy, hydroxy C;-C,alkyl, hydroxy, va xyanometyl;

R’ 1a -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C;-Cjalkyl, -SO,NHC(O)C;-
Caalkyl, -SO,N(H);(C-Cyalkyl)y.m, -SO,C;-Cyalkyl, xyano, halogen, hydroxyC;-
Cqalkyl va heteroaryl 5 canh c6 1-4 nguyén tir vong 14 nito va ¢6 0 hodc 1 nguyén
t& vong 1a oxy hodc luu huynh;

mlao0, 1, hoic 2;

W 12 O hodc C(R%),;

R® doc lap dugc chon, mdi 14n xuét hién, tr nhém bao gdm hydro, hydroxy,
amino, mono- va di- C;-Csalkylamino, C;-Cjalkyl, hydroxyC;-Csalkyl, xyanoC;-
Caalkyl hodc C;-Cjalkoxy; hodc

C(R®),, duoc két hop v6i nhau, tao ra vong cacbon spiro ¢6 3 dén 6 nguyén tir
vong;

R’ 1a hydroxy, C;-Csalkoxy, amino hodc mono- va di-C;-C,alkylamino;

R® 1a hydroxy, C;-Cjalkoxy, amino hodc di vong no ¢6 5 dén 7 canh ¢0 1, 2, hoic
3 nguyén tir khac loai ctia vong ddc 14p duge chon tir N, O hodc S; hoic

R® 14 mono- va di-C;-Cyalkylamino khong dugc thé hoac dugc thé béng halogen,
hydroxy hoac C;-C,alkyl; va

R’ 1a heteroaryl 5 canh c¢6 1 dén 4 nguyén tr vong 1a nito va 0 hodc 1 nguyén tir
vong 13 oxy hogc luu huynh, di vong nay tiy ¥ dugc thé bang 0 dén 2 nhém C;-
Cqalkyl.

dé didu bién hoat dong ctia qua trinh bd thé khong cb dién cho dbi tuong.

19. Hop chét, hoac mudi hodc chit hd bién cua no, c6 cong thic (I):
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@
trong do:

nla 0, 1 hoac 2;
R 14 hydro, C;-Csalkyl, hodc hydroxyC;-Cjalkyl;

| R'1a halogen, hydroxy, C;-Cgalkyl, C,-Cgalkenyl, C;-Cexycloalkyl, C;-Cealkoxy,
haloC,-Cgalkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C;-CealkoxyC;-Cgalkyl,
Ci-CealkoxyC;-Cealkoxy, Cs-CexycloalkylC;-Cgalkoxy, haloC;-Cgalkoxy, -
S(0),C1-Cgalkyl, -CH,NHC(O)C;-C,alkyl hoic -OCH,C(O)R’,
plao, 1, hodac 2;
R%1a C,-Cgalkyl, Ci-Cgalkoxy, hydroxyC;-Cgalkyl hodc halogen;
R’ 14 hydro, halogen, xyano, C;-Cjalkyl, haloC;-Cqalkyl, -CH,C(O)R’, phenyl
hoc heteroaryl 5 hodc 6 canh c6 1, 2 hodc 3 nguyén t6 khac loai ctia vong ddc lap
dugc chon tir N, O hoic S, trong d6 phenyl hodc heteroaryl nay tiy y duogc thé
bang 0, 1, hodic 2 nhém C;-Cjalkyl, va trong d6 alkyl va haloalkyl tity v duoc thé
béng 0 hoic 1 hydroxy;
R* 1a phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hodc sau canh ¢6 1, 2 hodc 3 nguyén t6 khac loai cta vong ddc 1dp dugce chon tir
N, O hodc S, va trong d6 phenyl hodc heteroaryl ndy tiy y dugc thé bing R> va
duoc thé tiép béng 0 hoac 1 phén tr thé duge chon tir halogen, C;-Cyalkyl, C;-
Cjalkoxy, hydroxy C;-Cjalkyl, hydroxy, va xyanometyl;
R’ la -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C;-Cjalkyl, -SO,NHC(O)C;-
Cyalkyl, -SO,N(H)(C;-Caalkyl),.m, -SO,C1-Cyalkyl, xyano, halogen, hydroxyC;-
Cjalkyl va heteroaryl 5 canh ¢ 1-4 nguyén tit vong 1a nito va c6 0 hodc 1 nguyén
tr vong 12 oxy hodc luu huynh;

m 130, 1, hodc 2;
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W 13 O hodc C(R®),;

RS doc 1ap dugc chon, mdi l4n xuit hién, tir nhém bao gém hydro, hydroxy,
amino, mono- va di- C;-Csalkylamino, C;-Csalkyl, hydroxyC;-C,alkyl, xyanoC;-
Cqalkyl hogc Cy-Cjalkoxy; hodc

C(R®),, duoc két hop v6i nhau, tao ra vong cacbon spiro ¢6 3 dén 6 nguyén tir
vong;

R 1a hydroxy, C;-C,alkoxy, amino hodc mono- va di-C;-C,alkylamino;

R® 14 hydroxy, C;-Csalkoxy, amino hodc di vong no ¢6 5 dén 7 canh ¢6 1, 2, hodc
3 nguyén tr khac loai ctia vong ddc 14p dugce chon tir N, O hodc S; hodc

R® 12 mono- va di-C;-Cjalkylamino khong dugc thé hodc dugc thé béng halogen,
hydroxy hodc C;-Cjalkyl; va

R’ 1a heteroaryl 5 canh c6 1 dén 4 nguyeén tr vong la nito va 0 hodc 1 nguyén tir
vong 12 oxy hodc luu huynh, di vong nay tity ¥ duoc thé bing 0 dén 2 nhém C;-
Cqalkyl.

dé dung lam thudc.

20. Hop chét, hodc mudi hodc chét hd bién cia no, c6 cong thie (I):

@
trong do:
nla 0, 1 hoic 2;
R 1a hydro, C;-Cyalkyl, hodc hydroxyC,-Csalkyl;
R'1a halogen, hydroxy, C;-Cealkyl, C,-Cgalkenyl, C;-Cgxycloalkyl, C;-Cgalkoxy,
haloC;-Cealkyl, hydroxyC;-Cealkyl, aminoC;-Cgalkyl, C;-CgalkoxyC;-Csalkyl,
C;-CgalkoxyC;-Cgalkoxy, Cs3-CgxycloalkylC;-Cgalkoxy, haloCi-Cgalkoxy, -
S(0),C;-Csalkyl, -CH,NHC(0)C;-Cjalkyl hozic -OCH,C(O)R’,
pla0, 1, hodc 2;
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R*1a C;-Cealkyl, C;-Cgalkoxy, hydroxyCi-Cgalkyl hodc halogen;
R’ 1a hydro, halogen, xyano, C;-Cjalkyl, haloC,-Calkyl, -CH,C(O)R’, phenyl
hodc heteroaryl 5 hodc 6 canh c6 1, 2 hodc 3 nguyén td khac loai cia vong doc 1ap
dugc chon tir N, O hodc S, trong d6 phenyl hodc heteroaryl niy tiy y duoc thé
bing 0, 1, hoic 2 nhém C;-Cgalkyl, va trong d6 alkyl va haloalkyl tity ¥ dugc thé
biang 0 hoic 1 hydroxy;
R* 14 phenyl, naphtyl hodc heteroaryl, trong d6 heteroaryl nay 1a heteroaryl nim
hoiic sau canh c6 1, 2 hodc 3 nguyén té khac loai cia vong doc lap dugc chon tir
N, O hogc S, va trong d6 phenyl hodc heteroaryl nay tily y duoc thé bang R’ va
duoc thé tiép béng 0 hodc 1 phén tir thé duoc chon tir halogen, C;-C,alkyl, C;-
C,alkoxy, hydroxy C;-Cyalkyl, hydroxy, va xyanometyl;
R’ 1a -C(O)R®, -CH,C(O)R®, R’, -C(O)NHSO,C;-Csalkyl, -SO,NHC(O)C;-
Caalkyl, -SO,N(H)(C;-Cyalkyl)sm, -SO,Cy-Cjalkyl, xyano, halogen, hydroxyC;-
Caalkyl va heteroaryl 5 canh c6 1-4 nguyén tir vong 12 nito va ¢6 0 hodc 1 nguyén
tr vong 1a oxy hodc luu huynh;
mla0, 1, hodc 2;
W 12 O hozic C(R%),;
RS doc 1ap dugc chon, mbi lan xuét hién, tr nhom bao gém hydro, hydroxy,
amino, mono- va di- C;-Cgalkylamino, C;-Cjalkyl, hydroxyC;-C,alkyl, xyanoC;-
Cjalkyl hodc C,-Cjalkoxy; hodc
C(R®),, dugc két hop véi nhau, tao ra vong cacbon spiro c¢6 3 dén 6 nguyén tir
vong;
R’ 1a hydroxy, C;-Cjalkoxy, amino hodc mono- va di-C;-C4alkylamino;
R®1a hydroxy, C;-C4alkoxy, amino hoic di vong no c¢6 5 dén 7 canh ¢6 1, 2, hodc
3 nguyén tir khéc loai ctia vong ddc 1dp dugce chon tir N, O hodc S; hodc
R® 12 mono- va di-C;-Cjalkylamino khong duogc thé hoic dugc thé béng halogen,
hydroxy hodc C;-Cjalkyl; va
R’ 1a heteroaryl 5 canh c6 1 dén 4 nguyén tr vong la nito va 0 hodc 1 nguyén tir
vong 12 oxy hodc Iuu huynh, di vong nay tity y duoc thé bing 0 dén 2 nhém C;-
Caalkyl.

dé ding trong viéc diéu tri bénh thoai hoa diém vang do tudi gia, teo dao té bao thu

quang, bénh vdng mac do tiéu duong, bénh viém mang bo dao, bénh vdng mac sic to,
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thoai héa diém vang, bénh viém mang bd dao Behcet, bénh viém mang mach da nang,
hoi chitng Vogt-Koyangi-Harada, bénh viém mang bd dio trung gian, bénh viém mang
mach vong mac hinh dan nd, bénh viém mét giao cam, bénh bong nuéc tr mién dang seo
& mit, bénh béng nudce ty mién & mét, bénh 1y than kinh thi giac thiéu mau cuc bd khong
thudc dong mach, ching viém sau ph?lu thuat, ching tac tinh mach vdng mac, céac rbi
loan than kinh, bénh da xo cting, dot quy, hdi ching Guillain Barre, chin thuong so nio,
bénh Parkinson, cac rdi loan vé hoat hoa bd thé khéng mong mubn hodc khong thich
hop, bién ching do chay thén, dao thai tang ghép siéu cép tinh, ddo thai di ghép, nhiém
doc do intolokin-2 khi diéu tri bang IL-2, cac rdi loan viém, ching viém cua bénh tyu
mién, bénh Crohn, hoi chimg suy hé hip & ngudi truéng thanh, chiing viém co tim, cac
tinh trang tai ddy mau sau thiéu mau cuc b, chimg nhdi mau co tim, tao hinh mach bong
bong, hoi chirng sau bom & bénh nhan dung mdy chay than hodc tim nhén tao, chimg xo
vita dong mach, thAm tach mau, chiing thiéu méau cuc b than, tai déy méu dong mach
mac treo trang sau khi tai tao dong mach chid, bénh truyén nhiém hodc nhiém trung
huyét, c4c réi loan phirc mién dich va cc bénh tw mién, bénh viém khép dang thip, bénh
luput ban dé hé théng (SLE), viém than do SLE, viém than tang sinh, xo gan, thiéu mau
- do tan huyét, ching nhugc co, tai tao mo, tai tao than kinh, khé thd, ho ra mau, ARDS,
bénh hen, bénh phdi tic nghén man tinh (COPD), bénh khi thiing, chimg nhdi méu va tic
nghén phéi, chimng viém phéi, bénh bui phéi x0 hoda, xo phéi, bénh hen, di tng, chirng co
thit phé quan, viém phdi qua min, bénh do ky sinh trung, hdi ching Goodpasture, viém
mach mau phdi, viém mach mau mién dich Pauci, chimg viém két hop phirc mién dich,

hoi chitng khéng phospho-lipit, chimg viém cau thin va béo phi.
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